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UNIVERSITY OF SOUTHAMPTON 

ABSTRACT 

FACULTY OF EDUCATIONAL STUDIES 

Doctor of Philosophy 

RELATIONSHIP BETWEEN MANAGING TEAMWORK WITH TEACHERS AND BUILDING 
SELF CONFIDENCE FOR SCIENCE LEARNING AMONG CHILDREN 

By Terence Charles Fish 

The purpose of this study was to investigate the factors and strategies 
which enable pupils to focus their minds on the conceptual issue being 
taught, and how teachers may build and maintain the pupils' self 
confidence in articulating scientific ideas. The study focused on the 
work of the science department in a boys' 12 to 16 comprehensive school 
in Southern England, where the researcher was Head of the Faculty of 
Science and Technology. This was an ethnographic case study where the 
researcher was a participant observer in action research. 

The research focused on national curriculum years 8 and 9 and 
involved three methodological stages; the exploratory, field operational 
and explanatory search. The exploratory stage involved the development 
of the Responsive Teaching Model and the writing and implementation, by 
all the science teachers, of schemes of work which bore this model in 
mind. Formal data collection involved; lesson observations, pupil 
questionnaire, analysis of end of year 8 pupil profiles and interviews 
with the science staff and the school's Special Needs coordinator. 

The field operational stage involved a science teacher working with 
an advisory teacher in the production, implementation and reviewing of a 
module of work. This stage also involved the detailed observation of 
science lessons using an observation schedule developed from the initial 
findings from the other instruments. 

During the period of the research, the GCSE examination results 
improved considerably and were found to be significantly higher than 
may have been expected. 

The explanatory search stage revealed that successful lessons were 
associated with science teachers orchestrating a number of interrelated 
characteristics: the teachers' planning, individual pupils' conceptual 
understanding, the group social behaviour of the children and the 
interpersonal relations. It appears that the interpersonal relations 
have a central role to play in enabling effective learning. There was 
evidence that the manner in which whole class and small group work is 
organised could facilitate effective learning. 

The way in which the science department had worked together as a 
team had encouraged teachers to reflect on their practice, and seemed to 
enable teachers to adapt their teaching styles and strategies. The 
reflectivity itself, and the fact that it was research based was felt to 
be particularly significant. 

This study raises further issues related to; the initial training 
of teachers, the in-service training of established teachers and the 
possible advantages of undertaking action research in schools. 
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CHAFFER I 

(XUUanATION AND OVBRYEE* 

1.1 Introduction 

This study attempts to travel along a pathway which few resear-

chers have trampled because the issues appear to have been sidestepped. 

The path we are to follow investigates the self confidence of children 

in articulating their scientific ideas and it is divided into two 

strands. It attempts to describe the factors and strategies which 

enable children to focus their minds on the conceptual issue being 

taught and to describe how science teachers may build and maintain the 

pupils' self confidence in articulating their ideas. 

1.2 Historical Overview 

The place of this study in the history of educational research is 

outlined. The influence of Baconian empirical-inductivism, followed by 

the influence of the relativists (Popper, Kuhn, Lakatos, Feyerabend) 

is briefly discussed. The influence of the personal construct school of 

thought is then described, followed by a discussion on constructivism 

and children's informal ideas. The affective dimension of teaching and 

the methodological approach of this study is then described. 

1.3 The Conceptual and Affective Domains 

There is a growing body of ideas about children's learning, 

referred to as constructivism. This body of literature indicates that 

children develop ideas of their own about natural phenomena before they 

are taught science at school and the cognitive approach builds on these 

ideas. Throughout this study, the researcher has been surprised at the 

relative lack of discussion concerning the affective domain. The work 

of people such as Head and Shapiro, amongst others, has been most 

helpful in investigating this area. They argue that both the person and 

the learning situation are involved in changing one's mind. There is a 



proliferation of work concerned with the conceptual domain, and whilst 

this is vital to an understanding of what happens in the classroom, 

classrooms are filled with people. It is interesting to note that John 

Stuart Mills, in his Rectorial address to the University of St. Andrews 

in 1857 said; 

'Men are men before they are lawyers, or physicians, or merchants, 

or manufacturers; and if you make them capable and sensible men, 

they will make themselves capable and sensible lawyers or physi-

cians. " 

This reflects the researcher's view that the personal dimension 

cannot be ignored. It appears that the affective and cognitive domains 

must both be central issues if a greater understanding of the learning 

process is to be achieved. 

This study attempts to bring together the conceptual and affective 

dimensions of teaching and to elicit a new insight into how teachers 

can best facilitate learning. 

1.4 Motivation 

Throughout this study consideration has been given to how it 

might be possible to harness individual children's motivation towards 

their school science. Questions concerning how children can be 

encouraged to focus their minds on the conceptual issue being taught, 

and how individual children's self confidence can be built and 

maintained have been the focus for this study. The work of Atkinson, 

Raynor, White, Holt, Entwistle, Rogers, Coppersmith, Hidi, Weiner and 

Reyes, among others have been helpful in reviewing motivation and 

interest and this work is discussed in Chapter 3. 
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1.5 Responsive Teaching 

The above background, together with Millband's work on teaching 

styles and cognitive selection and Pritchard's work concerning 'Respon-

sive Teaching' have been brought together in this study. To teach 

effectively, it appears that the teacher needs to consider the task, 

the learner and the situation. This is not easy, especially when 

classes are large, for each learner brings with him or her a unique set 

of parameters; prior knowledge, interest and motivation, to name but a 

few. How teachers can best 'Respond' to individual children, both in 

terms of the pupils' conceptual understanding and in the fostering of 

positive interpersonal relations, is investigated here. 

1.6 Underlying Principles of this Classroom Research 

Although classroom research is still in its infancy, there has 

been no shortage of literature for review. Millband (1984), comments; 

'Numerous instruments have been used, hundreds of different ideas 

probed, and scores of reports published.' Different methods have been 

discussed and debated. There seem to be two 'schools', the interact ion-

analysists and the ethnographers. The first has seen a rapid increase 

in observational systems and the other shows a proliferation of case 

studies. It appears that much research to date has resulted in lengthy 

narrations about sequenced actions and events, and whilst they do help, 

partly, in our understanding of teaching, the researcher feels that 

they fall short of increasing its effectiveness. Observation schedules 

abound but they seem to imply a didactic style of teaching and 



concentrate on teacher talk. The research proposal behind the Science 

Teaching Observation Schedule of Eggleston et al (1976) was concerned 

to identify, 

'processes of science teachingr - that is the combination of a 

particular set of learning experiences which might constitute a 

method of teaching and then to investigate possible 

relationships. ' 

However, it also appears to fall victim to the didactic style, 

concentrating on talk and perhaps it is a victim of its time. 

This investigation attempts to fill the gap, in part at least, 

between theoretical research and classroom practice by bringing 

research and practice together. It tries to build a bridge between the 

cognitive and affective dimensions and hopefully, will be of use to 

teachers in classrooms as well as researchers in universities. 

Thirty years ago. Gage (1963), was talking about the gap between 

theory and practice. He advised that: 

'teachers need to know how children learn and how they depend upon 

motivation, readiness and reinforcement. But teachers... .similarly 

need to know how to teach present the subject... .and to shape 

cognitive structure. Too much educational psychology makes the 

teacher 'infer' what he needs to do from what he is told about 

teachers and learners. ' (Page 133). 

Chapter four develops the research methodology used in this study. 

It discusses the value of case study, ethnographic work and action 

research whilst bearing in mind Gage's comments above. 

The work of Ros Driver and the Children's Learning in Science 

Project have been prime movers in bringing theory and practice closer 

together. This study builds on this work, and attempts to extend the 



draw them together, and to lead to a deeper understajtiding of how 

teachers can enable children to focus their minds and build their self 

confidence. 

1.7 The FramaKH* 

This study is an ethnographic case study, where the researcher was 

a participant observer. The researcher was the head of the faculty of 

science and technology and this study concentrates on the development 

of the science department within the faculty. The whole science 

department was involved in the development and this study could also be 

classified as action research. The methodology is discussed in detail 

in chapter four. 

1.8 C%*ratiooal Strategies 

The three stages of the design framework are extensively detailed 

in Chapter Five, but in outline are: 

the exploratory, 

the field operational, 

the explanatory search. 



Because of the nature of this study, the formal exploratory and 

field operational stages overlap. The sequence of events, leading to 

the data which was collected is shown below: 

Date Action Stage 

September 1987 

September 1988 

September 1989 

September 1990 

Spring term 

June 1991 

September 1991 

Appointment as Head of Faculty. 

Development of Teaching Model 
and resources. 

Work with SENASS. 
Exploratory lesson observations 

Interviews undertaken. 
Questionnaires completed. 
Profiles completed by 
Year 8 pupils. 

1 Lesson observations 
I 
I 

I Writing up 
January 1992 

February 1994 j 

Table (1.1) The Timing of the Research Process 

Background 
Theory / 
Exploratory 

Field Op. 
Exploratory 

Exploratory 
Exploratory 

Exploratory 

Field Op. 

Explanatory-
Search 

1.8.1 The Exploratory 

As mentioned above, the exploratory stage overlapped the initial 

development of the department, and the field operational stage. The 

initial stage involved the whole science department in moving from a 

fairly didactic style of teaching to a more open style, over a period 

of two to three years. During this rather more informal phase, ideas 

were investigated, a training session with the Southern England CLIS 

(Children's Learning in Science) project's representative was underta-

ken and various approaches were trialled. This led to the development 

of schemes of work which mirrored the Responsive Teaching model, 

discussed in detail in chapter two. The main focus during this 
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development was the increased appreciation, on the part of the 

teachers, of the ideas which children brought with them to their 

science lessons. Consideration was also given to how best these 

children's ideas could be elicited and used as part of the learning 

process. This development led to increased performance at 6CSE and a 

significant increase in the number of children opting for the dual 

award science course over the period of three years. This part of the 

exploratory stage is difficult to document because it involved signifi-

cant experimentation, and dialogue within the department. The develop-

ments were successful, and this success led to the more formal 

investigation which forms the largest part of this study. It should be 

noted, however, that the formal exploratory stage enabled teachers and 

pupils to reflect on the changes which had occurred and therefore gave 

an indication of the factors and strategies which appeared to have been 

successful. The researcher feels that the nature of action research 

means that developments will occur, be evaluated and amended on a 

continuous basis. The characteristic of the kind of small scale study 

undertaken here means that it is necessary, at some stage, to gather 

data for analysis in a more formal manner, although the developments do 

not, in fact cease. This formal data gathering is necessary for 

detailed analysis, and an attempt was made to gather data from the 

exploratory stage which would both help meaningful analysis and enable 

triangulation. This initial data helped the development of the observa-

tion schedule and facilitated the gathering of rich data from the 

detailed lesson observations. 

The exploratory stage was divided into a number of phases, as shown 

earlier. These were; 

* Interviews with the science staff and special needs coordinator, 

* Analysis of pupil profiles. 
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* Lesson observations. 

From this stage there evolved; 

* an initial conceptualisation of the characteristics of successful 

classrooms, 

* the isolation of the factors and strategies which appeared to be 

particularly significant in enabling children to focus on the 

conceptual issue being taught and how teachers could build and 

maintain the children's self confidence, 

* experience in the techniques of conversational interviewing and 

data recording from observations. 

1.8.2 Hie Field Operational 

This stage of the study involved two main phases; 

1. A detailed investigation of one teacher's work with a member of 

the Special Educational Needs Advisory and Support Servicei (SENASS). 

Following the three years of developmental work, and the success the 

department had gained, it was felt that it might be useful to develop 

an exemplar module of work which conformed, more closely, to the 

responsive teaching model. Extension and overlearning material would be 

written and adapted as the module progressed. The SENASS member, 

together with a member of the school's special needs staff and the 

science teacher concerned met weekly to review the previous week and to 

plan work for the following week. The SENASS teacher was able to visit 

the school and help in one of the lessons each week. As the lessons 

proceeded, and the work was written and evaluated, the teacher was 

asked to keep a diary of events. This has been used in the explanatory 

search stage of the study. Similarly, the researcher attended all the 

1 At the time of writing, teacher advisors were available 
from SENASS to assist individual departments develop 
differentiation within their schemes of work. 



meetings and observed some of the lessons. The researcher's field notes 

were also used during the explanatory search stage. 

2. The other aspect of the field operational stage concerned the 

observation of a number of lessons using the observation schedule 

developed during the exploratory stage of the research. A large number 

of lessons had been observed during the study but for this detailed 

analysis, six representative lessons were chosen. 

1.8.3 The Explanatory Search 

The exploratory and field operational stages produced a signifi-

cant amount of data. It was at this stage that the detailed analysis 

took place. The interviews, field notes from the lesson observations 

and the the work undertaken with SENASS together with the teacher' s 

diary were analysed. At the same time, the findings from the pupil 

profiles and pupil questionnaires (discussed in chapter five), were 

laid alongside this analysis. From this evolved a number of patterns 

and issues which form the findings from this study. A discussion on the 

methodology employed in this detailed analysis, together with the 

findings from the individual instruments can be found in chapter six. 

Chapter seven draws these findings together, summarises them and 

presents a discussion of the results. 

The final chapter outlines the conclusions which have been drawn 

from the study as a whole together with a discussion of the limitations 

of this study. 

1.9 Overview of Early Chapters 

Firstly, however, the theoretical background to the study is 

presented; chapter two develops the background to the responsive 

teaching model, and chapter three discusses issues relating to the 

motivation, self confidence and achievement of children in school. 
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CHAPTER II 

RESPONSIVE TEACHING 

2.1 Historical Overview 

Much of the curriculum development projects of the 1960s focused 

on the updating of content and on methods of scientific enquiry, the 

latter patterned along the line of Popper's (1959), Logic of Scientific 

Discovery, even though the projects were unaware of Popper's work. The 

Merican Association for the Advancement of Science sponsored an 

elementary school programme, 'Science: A Process Approach', designed to 

emphasise 'scientific processes' according to a hierarchical structure 

advocated by Gagne (1965). Novak (1969) commented that none of the U.S. 

or British major curriculum projects placed a central focus on the 

nature and role of concepts in scientific discovery, nor on the role of 

concepts for learning and understanding science. 

Karl Popper (1934, 1959) asserted that 'the results of an enquiry 

into the rules of Science - that is, of scientific discovery may be 

entitled The Logic of Scientific Discovery' . The dogma that science was 

based on observation and experiment and that the methods used to 

perform these impartial, impersonal observations were the essence of 

science was accepted for 300 years. 

The long and massive influence of Baconian empirical-inductivism 

on the philosophy of science is well recorded e.g. (Quinton 1980), and 

it was not until the late 1940s that its grip was weakened. It was 

attacked on these grounds: 

sensory input involves selective attention and therefore 

observation is theory laden, 

if observation is driven by theory then the quality of the 

observation is governed by the pre-existent theory, 

induction cannot logically take place. (Chalmers 1978) 
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2.2 The Pbenomenological Movement 

This has been followed by a series of perspectives, e.g. due to 

Popper (1972), Kuhn (1970), Lakatos (1970), Feyerabend (1978), which 

can, according to Gilbert and Watts (1983), be cautiously described as 

relatavist. Despite many points of disagreement, what these views share 

is: 

* a belief in the provisional nature of knowledge, 

* an acceptance of the theory ladenness of observation, 

* an evolutionary approach to theory building, 

* a disagreement over the nature, or even existence of scientific 

method. 

During the 1970s the influence of cognitive theorists, e.g. 

Bruner, Piaget and Ausubel increased. They argued that the process of 

development is neither direct biological motivation nor direct environ-

mental pressure, but a reorganisation of psychological structures 

resulting from organism-environmental interactions. They advocated a 

psychology which monitored such interactions by establishing personal 

meanings attached to experience, Phenomenological approaches, such as 

that due to George Kelly (1955) rejected the 'outsider' methods of 

experimental psychology and the focussing of intellect to the neglect 

of emotion. The main concern of the phenomenological movement is the 

monitoring and examination of what is seen through the eyes of the 

person in the situation. 

The theories of Kelly, with others, form the personal construct 

school of thought, and these reinforce the idea that we need to plan 

teaching strategies which take into account the cognitive demands being 

made on our students. If we do not do this then it is possible that 

some pupils may become bored because the demands are insufficiently 

challenging, or on the other hand, it is possible that some pupils may 
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become lost because the demands are too great. In either case, it is 

possible that the result could be off task behaviour which then 

distracts the teacher and other pupils from the learning process. 

'Getting it right' is clearly not an easy task and involves the teacher 

appreciating the diverse stages of conceptual development of the pupils 

in his or her class. Ausubel's (1968) assimilation theory of cognitive 

development is based upon 'If I had to reduce all of educational 

psychology to just one principle, I would say this: The most important 

single factor influencing learning is what the learner already knows. 

Ascertain this and teach him accordingly. ' (p. iv) . 

2.3 Ausuteliaa Influence 

Ausubel distinguishes between three types of learning: cognitive 

learning, affective learning and psychomotor learning. 

Cognitive learning results in an organised storage of information 

in the learner's brain and this organised complex is referred to as 

cognitive structure. Driver and Erickson (1983) talk of a conceptual 

framework as the mental organisation imposed by an individual on 

sensory inputs as indicated by regularities in an individual's response 

to particular problem settings. 

2.3.1 The Affective Domain 

Affective learning is concerned with the personal response of the 

individual. Novak (1969) suggests that as educators can only arrange 

for the cognitive experience, this must be our focus of attention. 

However, the researcher would argue, with Head (1985) that we must also 

concern ourselves with the affective domain; for two main reasons: 

(a) If we are interested in attitudes to science, and images held of 

it and scientists, then it is the realm of personal understanding 

which is under discussion. Other issues - the lack of women 

involved in science, the concern with the responsibility of 
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scientists for environmental damage, the lack of communication 

between the 'two cultures' of science and the humanities - might 

be better understood if the role of personal understanding were 

appreciated. 

(b) Separating the cognitive and affective aspects of learning to aid 

understanding is one thing, but to ignore the affective domain is 

clearly inadequate. Classrooms contain people, and they will 

clearly interact with each other. The nature of this interaction 

could determine the success, or otherwise, of the lesson. Novak's 

emphasis on the cognitive experience is helpful, but although the 

influence of the affective dimension is difficult, the researcher 

feels that it should not be ignored. 

The effect of the affective domain on understanding is discussed 

later. 

Psychomotor learning is concerned with the training of the 

muscular response through practice and this is not considered in this 

study. 

2.3.2 Meaningful Learning 

The most important aspect of Ausubel's (1968) work is the concept 

of meaningful learning. He suggests that the essence of meaningful 

learning is that symbolically expressed ideas are related in a 

nonarbitary and substantive (nonverbatim) fashion to what the learner 

already knows. It is suggested that pupils will resort to rote learning 

even to potentially meaningful subject matter and Ausubel identifies 

three reasons for this: 

1. some learn from sad experience that substantively correct answers 

lacking in verbatim correspondence to what they have been taught 

receives no credit whatsoever from some teachers. 
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2. some lack confidence in their ability to learn meaningfully, and 

hence perceive no alternative to panic apart from rote learning. 

3- others could be under excessive pressure to exhibit glibness, or 

to conceal, rather than admit and gradually remedy, original lack 

of genuine understanding. 

Sensitive teachers are aware of these potential problems and have 

uncovered the adept use of abstract terms with apparent appropriateness 

even though the student's understanding of the underlying concepts can 

be virtually nonexistent. 

Ausubel argues that for learning to take place, there must be some 

point for the new knowledge to be linked within the person's mental 

structure. Ausubel calls these points 'subsumers'. When new work is 

being undertaken Ausubel argues that an 'advanced organiser' is used to 

link the new information to be learned with existing concepts in 

cognitive structure. Novak (1971) argues that researchers have rarely 

taken into account the nature of the learner's cognitive structure and 

the potential meaningfulness of the new material to be learned. For 

this reason he chooses to emphasise the linking or bridging functions 

of advance organisers and refers to cognitive bridges rather than 

advance organisers. 

2.4 &gne and Ausubel 

Gagne's work differs from that of Ausubel in that Gagne argues 

that prior knowledge is a determinant of what further learning can 

occur whereas Ausubel argues that prior knowledge influences the 

process whereby learning occurs. In essence, Gagne advocates a linear 

serialistic view of learning - a learning hierarchy, whereas Ausubel 

advocates a webbed-holistic view of learning - a cognitive framework 

based upon conceptual hierarchies. The School's Council Integrated 

Science Project (SCISP) was based on Gagne's work, but Pritchard (1989) 
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points out that 'Gaqne 's model provides the logric structure of any 

composite concept, but gives no indication of its psychological 

structure and so does not identify an efficient route for the 

individual learner. ' (p. 9). 

2.5 Constructivism and Children's Informal Ideas 

There is a growing body of ideas about children's learning which 

is referred to as constructivism. This body of literature indicates 

that children develop their own ideas about natural phenomena before 

they are taught science at school and the cognitive approach builds on 

these ideas. (Eg. Pfundt and Duit (1985); Jung et al (1982); Helm and 

Novak (1983); Driver and Erickson (1983); Gilbert and Watts (1983); 

Driver, Guesne and Tiberghien (1985)). 

This body of work is characterised by the emphasis they place on 

the active construction of meaning on the part of the individual 

learner. The pupil will arrive at his or her science lessons with 

explanations and theories of their own, which may, or may not, be in 

keeping with what is regarded as scientific ideas. These notions are 

variously described as; preconceptions, misconceptions, intuitions, 

alternative conceptions, alternative frameworks, naive theories or 

spontaneous reasoning. The most frequently used terms now seem to be 

alternative conceptions and alternative frameworks. Head (1986) defines 

these as follows; 

Alternative conception: 

simple, concrete ideas, usually based on everyday experiences. 

(E.g. the sun goes around the earth). 

Alternative framework: 

elaborate, abstract, explanatory models. (E.g. Ptolemian model of 

the solar system.) 
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Bereiter (1985) suggests a core belief in contemporary approaches 

to learning is that knowledge and cognitive strategies are actively 

constructed by the learner. 

Hiis has important implications for the teacher in the classroom, 

for if learning is seen as an active process, whereby the learner 

relates existing 'mental representations' to new situations in order to 

construct meaning, as suggested by Driver (1988) , then children's prior 

ideas must feature in the teaching model to be used. These ideas prior 

to 'teaching' will obviously influence subsequent learning. 

Pritchard (1989) agrees and suggests that this view sees learning 

as involving conceptual change. He goes on to say that in order to 

encourage such change, teachers need to be aware of, and value, the 

ideas children bring with them to the classroom. 

These ideas are elaborated upon later. The Children's Learning in 

Science Project (CLIS), University of Leeds, has undertaken research on 

children's alternative frameworks on the following subjects: Parti-

culate Nature of Matter (1984), Heat (1984), Plant Nutrition (1984), 

Energy (1984) and Elementary Chemistry (1986). Scott (1987) summarises 

the common ground constructivists would agree upon as; 

1. Learning is an active process; 

2. What a person learns depends not only on the learning 

situation, but on what the person brings to the situation; 

3. Personal knowledge is constructed so as to fit with experien-

ces in a coherent and useful way; 

4. Learning in a complex field such as science involves not only 

adding to and extending one's conceptual structure but, 

perhaps, radically reorganizing it; 

5. Understanding is possible without belief; 

6. Some constructions, amongst others, are shared. 
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Previous researchers seem to have taken a snapshot of pupils' 

ideas and left it at that. Head (1986) states that the new conceptua-

lisation asks how pupils' ideas start, develop and are eventually 

extended, altered or replaced. He identifies five ways in which pupils' 

ideas arise: 

1. Everyday experience and observation. 

Young children learn much about their environment through the 

handling of objects and from these experiences certain ideas are 

likely to develop. 

2. Analogies. 

In Ausubelian terms, through the use of analogies the learner can 

integrate the new material with their existing cognitive structu-

res. Analogies can cause problems, however, and this will be 

discussed later. 

3. Metaphors. 

Many words used within science are used in everyday speech and 

this can lead to confusion. 

4. Peer culture or folk wisdom. 

Many children may experience problems making sense of new scienti-

fic ideas when they are in conflict with the 'folk wisdom' of 

their peers. The suggestion is that science teaching may be 

resisted because the pupil's incorrect ideas are reinforced by 

peer influence. 

5. The innate origin of some ideas. 

Head suggests that a child may be genetically programmed to handle 

the environment in ways which are closer to the widely reported 

pupil's ideas than to conventional science. 
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Head then goes on to ask which science topics are likely to be 

open to these informal ideas. He suggests that they may be those which 

overlap with everyday experiences and observations, in addition to 

those which employ misleading analogies, either directly, or indirectly 

through metaphorical speech. 

Head raises further questions: 

1. Which pupils hold informal ideas? He refers to Shipstone (1984) 

for research concerning the ideas held by children on a specific 

topic related to age. 

2. Does the possession of informal ideas relate to the Piagetian 

stage of the pupil? 

2.5.1 Piaget and constructivism 

It is sometimes suggested that the Piagetian and constructivist 

schools of thought are in rivalry, but Head (1986) suggests that we 

might anticipate a developmental progression in thinking. The youngest 

pupils will probably display pre-operational thinking - episodic and 

inconsistent. Later on concrete models will dominate, and later still 

formal operational thinking can be recognized. The pedogogic problem is 

that science is not 'organised common sense', as once suggested by 

Thcmas Huxley. Alternative frameworks are often closer to pre-, rather 

that post-Newtonian physics, and common sense simply does not enter 

into relativity or quantum mechanics. 

2.5.2 Conceptual change 

3. How can you change pupils' ideas? 

The cognitive processes have been described by Hewson (1981), and 

Posner, Strike, Hewson and Gertzog (1982). Hewson suggests that before 

a new conception can be accommodated, four conditions need to be 

satisfied: 
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(a) There must be some dissatisfaction with the existing concep-

tion. 

(b) The new conception must be intelligible. 

(c) The new conception must be initially plausible. 

(d) The new conception must be fruitful. 

The main pedogogic conclusion coming from such works is the need 

to create dissonance. An analogy can be made with Kuhn's (1952) 

paradigm shift. 

2.6 The Affective Domain 

These arguments are helpful, but they all ignore the 'so what!' 

question. The affective domain seems to have been ignored. Head 

isuggesta that pupils may feel commitment to their existing beliefs, and 

points out that pupils can respond to dissonance in a number of ways. 

Pupils may hold two context bound ideas simultaneously, even though 

they are contradictory. One idea in the context of science and the 

other in everyday life. Also, a pupil may reject the new ideas saying 

' I cannot understand science' . It appears that both the person and the 

learning situation are involved in changing one's mind. 

Novak (1977) expounds the use of concept maps but it seems that 

what is also needed is the creation of a supportive atmosphere in the 

classroom where pupils' ideas are respected and 'wrong' answers 

accepted. 

Shapiro (1989) agrees with Head that the affective domain is 

important. A case study is outlined which showed how anticipation and 

expectation of the science classroom guide individual thought and 

action during science learning. It is suggested that changes in one's 

ideas aixDut natural phenomena and about science learning requires the 

consideration and acceptance of new expectations and anticipations of 
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many interweaving factors. Shapiro discusses a pupil, Mark, and 

comments on his ability to accept science ideas as depending on: 

(a) respect for his teacher's scientific knowledge, 

(b) sense of himself as a successful student of science, 

(c) a willingness to accept his teacher's ideas without the need 

to see phenomena himself 

(d) the teacher was seen as a credible authority. 

Another child, Pierre, needed to 'see for himself and the fact 

that he couldn't was eroding an intense interest in science. Melody had 

a strong social interest and often wandered around the classroom (to 

the teacher's annoyance) to see what others were doing and thinking. 

Interestingly, by the end of the unit, (on light), she was one of the 

students who had actually grasped some of the more difficult concepts. 

Yet another child was judged to be the ablest in the group. Amy always 

had the correct answers and came top in test, yet she never grasped the 

idea of reflection of non-visible light rays, nor did she understand 

refraction or how prism glass and light combined to form a rainhow. 

Shapiro goes on to show how conceptual development is guided by a 

variety of cognitive, social and personal features which function 

together in the science classroom. 

2.7 Conceptual FnmeworXs 

The previous discussion stressed the importance recent researchers 

have placed on the ideas children bring with them to the classroom. 

Millar and Driver (1987) discuss the idea that contemporary perspecti-

ves on cognition reject the view that learning is a one way process 

whereby the learner receives and organises stimuli from an external 

world. Instead, they suggest that learning is an active process in 

which the learner brings prior sets of ideas, schemes or internal 

mental representations to any interaction with the environment. In our 
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everyday world, we have certain expectations about what is likely to 

happen next when crossing the road, catching a bus, going to school 

etc. These expectations enable predictions to be made and thus we act 

in certain ways. This is also true when learners interact with 

physical phenomena. Certain mental representations are brought to mind 

which enable predictions to be made. If the prediction is verified, 

then the mental representation is reinforced. For example, children and 

adults often conceptualise heat in a substantive way and talk about 

heat 'rising'. Millar and Driver go on to say that in more complex 

cognitive tasks, such as designing an experiment, what a learner does 

depends not only on the features of the task, but also on the 

conceptual scheme used in the situation.' 

Children, themselves, can be aware of the problem; to quote a 15 

year-old science pupil: 'You know, teachers have got all that knowledge 

ye are aZiout it differently jbecause tAere are so many ways 

you take something in.' 

Several frameworks or models for the planning of science lessons 

based on similar views of learning to the one advocated here have 

emerged in recent years; noticeably: Barnes (1976), Karplus (1977), 

Erickson (1979), Nussbaum and Novick (1981, 1982), Renner (1982) and 

Rowell and Dawson (1983). According to Renner (1982) the most common 

practice amongst science teachers is the passing on of content. The 

theory of learning underlying this approach is that the material is 

given to the learner as information, it is then verified by the learner 

and then applied in sane way. Renner suggests an alternative model. His 

initial concern is with the pupils gaining experience. Learners are 

provided with suitable experiences in order to create for themselves 

what is to be learnt. In the second stage the learner is introduced to 

some suitably specific terminology and the teacher uses this to assist 

the learner to interpret what has been found. In the third stage the 
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learners' new ideas are meshed with existing knowledge in order to 

expand that knowledge and the new ideas. Karplus (1979), like Renner 

was influenced by the Piagetian theories of development and was also 

concerned with the cognitive development of the learner. Karplus also 

proposes a three stage learning cycle. The first phase is one of 

exploration in which the pupils are expected to raise questions which 

they cannot answer with their present ideas or reasoning patterns. In 

the second stage the concept is introduced and explained. Finally, the 

concept is applied to new situations and learning is achieved by 

repetition and practice so that new ideas have time to stabilise. 

A similar model has been suggested by Nussbaum and Novick (1981, 

1982). Their strategy is based on the the principle that science 

concept learning involves cognitive accommodation to an initially-held 

alternative framework. Osborne and Freyberg (1987) prefer to say that 

the task of teaching is concerned with ascertaining individual chil-

dren's conceptions about science topics and modifying these towards the 

current scientific view. To bring about cognitive accommodation, 

Nussbaum and Novick suggest the first step is to expose the alternative 

frameworks - not only to the teacher but also to the pupils themselves. 

The teacher then provides additional experiences in order to provide 

conceptual conflict. Accommodation develops from pupils searching for a 

solution to their conflicting ideas. 

Erickson's (1979) proposals are similar. Firstly, the learners are 

exposed to a wide range of phenomena so that they might expose a set 

of intuitive ideas or beliefs. This stage is covered in sufficient 

depth to allow the learners to clarify their ideas and to develop 

confidence so that they may make predictions. The second stage contains 

'anomaly manoeuvres', involving the creation of unexpected outcomes. 

The third stage involves 'restructuring manoeuvres' to assist the 



23 

learner in the accommodation of the unexpected outcomes. 

These are summarised below: 

1 STAGE 
1 ONE 

Experiences Exploration Exposing 
Alternative 
Frameworks 

Experiential | 
Manoeuvres | 

1 STAGE 
1 TWO 

Interpretation Explanation Creating 
Conceptual 
Conflict 

Anomaly j 
Manoeuvres j 

1 STAGE 
ITHREE 

Elaboration Application Encouraging 
Cognitive 
Accommodation 

Restructuring ' 
Manoeuvres | 

Renner Karplus Nussbaum 
& Novick 

Erickson , 

Table (2.1) Teaching Models. 

Barnes (1976) also feels that learners need to take a prominent 

part in the formulation of their own knowledge and proposes the 

following sequence: 

(a) A focusing stage in which the ground is prepared and only when the 

attention of the class is fully focused on the topic does the 

teacher move on. 

(b) An exploratory stage involving much discussion and other activi-

ties. 

(c) A reorganizing stage where the teacher refocuses attention and 

tells the groups how they will be reporting back, and how long 

they have to prepare for it. 

(d) a public stage where the groups of learners present their findings 

to each other, leading to further discussion.. Rowel1 and Dawson 

(1983) feel that children are less threatened by an approach where 

'old' and 'new' ideas are the pupils' own in the sense that all 

are pooled knowledge. 
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They suggest the following sequence: 

(a) Through questioning, the teacher establishes the ideas which 

children bring to the problem situation. Conscious awareness of 

these ideas is of value to both children and teacher. 

(b) These ideas are accepted by the teacher as possible solutions. 

(c) Children are asked to retain their ideas, and the teacher states 

that he or she is going to put forward another possibility which 

the children will help in evaluating later. 

(d) The 'new' idea is taught by linking it to the basic idea already 

held. 

(e) Once the new idea is available to children the old ideas are 

recalled for comparison, with each other and reality. 

Rowell and Dawson assume that old theories are rarely defeated by 

contrary evidence but only by better evidence and argue that the 

children with several ideas available to them are in the best possible 

situation to accept the scientist's one when it is tested against the 

others. Solomon (1983), however, argues that where children's old ideas 

involve 'everyday notions' and new ideas involve 'scientists' explana-

tions, pupils are likely to retain both kinds of 'knowledge'; they need 

to be able to think and operate in both everyday and scientific 

domains, but they should also be able to distinguish between them. 

Osborne and Freyberg (1987) contend that while this may be true for 

some concepts, (for example, animal, plant, living), it may not be 

valid for others (for example, force, electric current), where everyday 

notions are neither necessary for everyday communication nor useful for 

explanatory purposes once the scientific perspective is fully apprecia-

ted and understood. They outline a teaching model for generative 

learning. In common with the teaching models mentioned here, it has 

three distinctive teaching phases (focus, challenge and application), 
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but these are preceded by an explicit teacher preparation phase where 

the teacher ascertains pupils' views; classifies these, seeks scienti-

fic views, identifies historical views and considers evidence which led 

to abandoning old views. The pupils might complete surveys, or other 

activities designed to pinpoint existing ideas. 

2.8 Models of Conceptual Change. 

Hewson (1982) advocates the following model of conceptual change 

and considers what could happen to the new conception, C , in the light 

of the existing conception, C. He argues that it could be rejected or 

incorporated in three ways: 

(a) rotely memorised. 

(b) replace C and be reconciled with the remaining conception by the 

process of conceptual exchange (CE), or 

(c) be reconciled with the existing conception, including C, by the 

process of conceptual capture (CC). 

Hewson stresses that reconciliation is an important term in the 

model, because it is the process whereby a person makes sense of a new 

conception and gives it meaning by seeing it in the context of his or 

her prior knowledge and understanding. It is suggested that reconciling 

two or more conceptions implies that there are significant inferential 

links between them, that they do not contradict one another, that they 

are parts of the same integrated set of ideas and that there is 

consistency between them. 
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The table below shows the relationship between the existing 

conception and the conception being considered. 

The abreviations for status are: 

no status: not intelligible, plausible or feasible. 

I: Intelligible, but not plausible or feasible. 

IP: Intelligible and plausible, but not feasible. 

IFF: Intelligible, plausible and feasible. 

Status of conception being considered C 

1 I IP IPF 1 

1Irrec. Recon. Irrec. Recon. Irrec. Recon.} 
1 

Status of I 1 R R CE CE -- 1 
1 

existin? IP 1 R -- CC(or R) (% 1 
J 

conception. IPF 1 R -- CC(or R) CC 1 
1 
1 
1 
1 

Key: R = Rejection of C . 
CE = Conceptual exchange of C for C. 
CC = Conceptual capture of C . 

Irrec. = Irreconcilable 
Recon. = Reconcilable. 

Table (2.2) A model of conceptual change 

For example: 

If C has status IP and C is irreconcilable with C then C can 

have a status no higher than I and it would be rejected. 

If C has status IP and C can be reconciled with C, then C would 

have status IP in which case it might be rejected but would probably 

undergo conceptual capture or it could have status IFF in which case it 

would undergo conceptual capture. 

Hewson argues that status does not change spontaneously - it is 

only lowered if there is a cause for dissatisfaction and it is only 

raised if sources of dissatisfaction are removed and some advantage 

gained. The model implies that instruction should, amongst other 
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things, be directed at lowering the status of undesirable concepts 

(thereby recognising that they be known) and raising the status of 

desirable concepts (which often can occur only at the expense of 

existing conceptions). 

Gilbert and Watts (1983) expound three models of how this 

conceptual change may occur: stepped change model, smooth change model 

and catastrophic change model. The latter is based on a continuous, or 

constructivist notion of conception, yet allows for the rapid change of 

conception which is called the 'Ah ha' experience. It does allow for 

the slow, or rapid change of conception under the impact of a constant 

range and number of instances. Most of all, it does offer the 

possibility of manipulating psychological factors which have real 

meaning to individual student, as a way of prcmcting conceptual 

change. 

Engel Clough and Driver (1986) examined the consistency in the use 

of conceptual frameworks across different task contexts and found that 

despite some consistency in the use of frameworks at the level of the 

individual student, the evidence for this is much more equivocal. For 

some of the ideas students were using different alternative frameworks 

in response to parallel questions. It appears that the importance of 

eliciting individual pupil's ideas throughout the teaching of different 

topics should not be underestimated. It appears that the teacher cannot 

be sure pupils are using a 'new' framework when following a different 

topic. 

2.9 Styles of Thinking and the Affective Domain 

If our teaching model is going to help all children to succeed at 

science, then we need not only to consider how children's ideas change, 

but also, how children think. The work of Pask (1972) on knowledge 

structures and styles of learning, together with G.Kelly's personal 
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construct theory suggest that individuals have preferred learning 

styles, i.e. an individual tends to process information in a particular 

manner. Kelly refers to this as cognitive style. Pask suggests that 

students will either take a step-by-step learning procedure leading to 

narrow simple hypotheses or take a more global learning strategy where 

the hypotheses formed are more complex and related to several characte-

ristics of the exercise. The former Pask called a Serialist approach 

and the latter a Holist approach. He noted further that when students 

who preferred using a serialist strategy were presented with a holistic 

learning strategy, they scored significantly worse than when presented 

with a serialist approach. Similar results were obtained with students 

whose preferred learning style was holist, when they were presented 

with serialist strategies. 

Millband (1984) investigating teaching styles in relation to 

different biological concepts found distinct patterns in children's 

learning of the two type of biological concept Pringle (1963) descri-

bed. In this study she found that children tended to use a serialist 

strategy in relation to biophysical concepts and, although less 

distinctly so, a holistic strategy in relation to biosocial concepts. 

Millband used the ideas of Biosocial and Biophysical concepts as 

postulated by Mayr (1961, 1958) and Pringle (1963). Millband suggests 

that the ideas of functional biology are similar to those of the 

physical sciences and refers to them as 'biophysical' concepts. She 

also suggests that evolutionary biology, whilst being concerned with 

the physical make-up of organisms, emphasises their purpose where its 

ideas are expressed in a social context. These ideas she calls 

'biosocial' concepts. Millband identifies four differences between the 
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two types of concepts: 

Biophysical concepts Biosocial concepts 

Stable Unstable 
Additive Holistic 
Little influence from Strong influence from 
intuition intuition 
Low affective load High affective load 

Table (2.3) Differences between Biophysical and Biosocial Concepts 

These divisions are too rigid for this study, but the distinction 

is a useful one. The different types of concept require different 

teaching approaches. Importantly, she noticed that teachers tended not 

to change their teaching style in recognition of the type of topic 

being taught. Teachers tended to use an expository style with both 

types of topic and with biosocial topics in particular, a more 

inferential style would have been more appropriate. 

These findings are important because if the learning of one type 

of concept requires one particular strategy and another a different 

one, then it is disadvantageous to the student to use only one strategy 

for all learning situations. The problems are compounded if the 

student's preferred style is the one not used by the teacher. The ideal 

would be for the learner to be able to use both styles and to be able 

to switch from one strategy to another as appropriate. Pask describes 

this ability to switch as versatile learning. The implication is that 

teaching strategies must also change according to the conceptual 

demands being placed on the learner. 

The preliminary discussion outlined the work of Head (1986) and 

Shapiro (1989) who argue that both the person and the learning 

situation are involved in changing one's mind. Different aspects of 

topics affect motivation, and we need to take particular care in our 

approach if we are going to enable all children to develop. There have 

been many attempts to describe cognitive styles. Lewis (1976) was 
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critical of the, then, current state of research into cognitive styles. 

Lewis suggests that different groups of researchers seem determi-

ned to pursue their own pet distinctions in cheerful disregard for one 

another. There is the impuslsive versus the reflective distinction, 

which seems to indicate something of the tempo of learning. There is 

the field dependent versus the field independent distinction, the 

serialists and the holists , and a lot more. In Lewis's opinion, the 

right thing to do is to focus on the search for individual differences 

which are basic, in the sense that they underlie (and to that extent, 

explain) a whole range of readily observable differences. 

Entwistle (1981) comments that each style, as well as each 

catagory, depends to a certain extent on t&e particular tests or tasks 

used to define it. To date few interrelationships between cognitive 

styles have been reported, at least among children, where style, 

differential ability, and developmental stages are still inextricably 

woven. Entwistle goes on to suggest that the terms holists, serialists 

and versatile learners provide some integration of the otherwise 
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disparate styles. The table below summarises the integration: 

lEesearch 
i A n a 
1 

Integrated 
A + B 

Developed 
Style A 

Developed | Osder-
Style fl 1 Developed 

Author I 

JkarEiag 

{Strategies 
Versatile Holistic or 

comprehension 

t 

Serialist or {Reproducing 
operation | » 

Pask 1 
f 

1 1 
ile?els of 
lability 
i 
1 

Intelligent 
(Level ill) 

Divergent 
Imaginative 

1 
1 
I 

Convergent | 
Analytic ; Rote 
(Level II) 1 (Level I) 

! 

i 
f 

Hudson j 
1 

Jensen { 

1 
i 

ICognitive 
{Style: 
1 

Fast & accurate 

Broad catagories 
Thematic 
Impulsive 
field-dependent 

(Global) 

1 
Narrow catagories ; 
Analytic ;Descriptive 
Reflective & cautious jSlow & inaccurate 
field-independent | 
(Articulated) , 

Wallah & i 
Kogan { 
Kogan ; 
Nitkin ; 

I Level of 
landerstaading 

i 

Conclusion-
oriencated 
detailed 

IndiYiduation 
ego integration; 

1 
t 

Reasonable | 

adventurer { 

Conclusion-
orientated 
mentioning 

Extravert 

Plunger 

Description 1 Description 
detailed : mentioning 

Introvert ; 

t 

Non-Committer {(hustler?) 
1 

franssen i 

Jung 1 

i 

Heath { 

From Entwistle (1981), p. 218. 

Table (2.4) Styles and Strategies 

There is no perfect fit, but it is possible to see that style A 

and style B characteristics may be general descriptions of the terms 

above. Out of these it seems possible to describe both different levels 

of abilities and different styles of thinking at the same level of 

sophistication. 

2.10 Relationship between Cognitive and Affective Domains 

So far, most of the discussion has centred around the cognitive 

dimension, but the crucial point is that changing one's mind is not 

just a cognitive act. Head (1985) suggests that it involves abandoning 

the security provided by the previous way of making sense of the world 
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and entering the confusion of the unknown before achieving a new 

belief. He comments that the readiness to undergo that experience is 

likely to be determined by personality factors more than purely 

cognitive ones. 

Witkin's (1975) work on field dependence and independence is 

widely accepted as having identified an important factor in cognitive 

performance. He comments however that his sketchy overview has sought 

to demonstrate that cognitive functioning is related to personality. In 

fact, it seems hard to tell where cognition ends and personality 

begins. It appears that the affective dimension is as important as the 

cognitive - if not more so. 

Atkinson and Raynor (1974) suggest that people have both a 

positive interest in achievement and a negative fear of failure. 

Motivation can be both intrinsic and extrinsic. Extrinsic motivation 

concerns motivation outside the task itself, eg. the use of rewards and 

sanctions whereas intrinsic motivation concerns seeing the task as 

relevant and interesting in its own right. If children are sometimes 

intrinsically motivated then it is not always necessary to start with 

experiences outside the classroom. We would probably agree that the 

teachers' aim would be to lead pupils to be intrinsically motivated. 

Indeed, it could be argued that teachers should expand children's 

experiences such that they are introduced to topics which they will 

find interesting, but which they might not have experienced beforehand. 

Another aspect of motivation is what White (1959) has called 

'competence motivation'. Competence motivation describes the way achie-

vement enhances future performance. Allport (1963) expounds his theory 

of 'functional autonomy', where achievement, however fostered, will 

lead to self confidence, to higher motivation, and to further learning. 

Holt (1964) has also argued that the opposite is equally true. He says 

that the continuing experience of failure is demoralising, creates 
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hostility to school, and feelings of personal humiliation. Entwistle 

(1981) comments that the importance of self confidence in learning has 

been emphasised by many researchers. Rogers (1969), for example, has 

argued that the learner's self concept, his view of how well he can 

tackle the work given to him, fundamentally affects his approach and 

his understanding. Empirical support for Rogers' ideas has come from 

Coppersmith (1959) who has shown that children with positive self-

concepts are likely to be academically more successful than children 

with less belief in themselves. Further discussion can be found in 

chapter 3. 

It seems reasonable that both the cognitive and affective diraen-

sions need to be taken into account in both curriculum planning and 

teaching. In this way we might be able to overcome the problems of lack 

of interest resulting from the feeling that science is not suitable, 

useful or relevant. 

2.10.1 Consideration of a Range of Strategies 

One way forward may be to consider a range of strategies for the 

teaching of science, e.g. : 

(a) Using Science - topics relevant to the pupils. E.g. spots and 

hygiene for 14 to 16 year olds! It is important to choose topics 

which will be good motivators and which are seen as useful to the 

youngsters. 

(b) Implications of Science - issues relating to topics such as 

nuclear energy, cosmetics which are considered important to young 

people and which are therefore seen as relevant. 

(c) Doing Science - e.g. problem solving, doing investigations. 

Practical work etc. where the activities are suitable for the age, 

ability, interests etc. of the youngsters. 

It is possible that some of the above could motivate some of the 
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children such that all children develop their ideas and knowledge as 

the topic progresses, no matter where they are on the maturity/age 

curve. 

These ideas lead to a need to find good motivators for given ages 

and abilities, to develop the types of activity discussed above, to 

define the learning pathways which could be followed (not necessarily 

linear, as discussed earlier) and to define the resources which could 

be used (people, field work, computers etc.). 

2.11 Responsive Teaching Model 

This needs to be placed within the framework of a teaching model, 

and such a model has been developed at the University of Southampton -

the Responsive Teaching model (Pritchard, Buckland and Falconer 1987). 

This model builds on previous models. It agrees with Barnes that the 

first stage must be a focussing stage, but also considers the 

motivational aspects discussed by Head. It agrees with the importance 

of exposing alternative frameworks and the creation of conceptual con-

flict, as discussed by Nussbaum and Novick, Osborne and Freyberg and 

Erickson and it agrees with the importance of the application of the 

new ideas to novel situations as discussed by Karplus. Central to the 

model is the importance of the affective domain and the consideration 

of motivational factors as described by Head and Pask. Also of 

importance is the notion of the spiral curriculum, where topics are 

revisited. With the advent of the National Curriculum it is vital that 

children are provided with opportunities to revisit levels of achieve-

ment. This revisiting is an integral part of the responsive teaching 
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model which is outlined below; 

Responsive Teaching 

Stage 1 Motivation and Focusincr 

Activities designed to : 

(a) allow learners to recognise that a topic looked at 

scientifically might be relevant to their primary 

interests. 

(b) allow learners to talk about the topic in their own 

language. 

(c) allow learners to ask their own questions and seek ways 

of looking for answers. 

2 Elicitation and recognition of ideas 

Activities intended to elicit the ideas of the learners in 

such ways as to establish the knowledge framework they are 

using, and to make the children aware of their ideas and the 

arguments they are using. 

Stage 3 Negotiation 

Activities intended to engage the learners with ideas which 

challenge theirs in non-threatening ways (i.e. ideas more in 

line with current scientific views - the level of concepts 

introduced here being dependent on the stage of development 

of the learner, more complex concepts being introduced using 

the principle of a spiral curriculum). 

Stage 4 Integration 

Activities which allow the learners to apply their new or 

reconstructed ideas to novel situations - revisiting wider 

issues arising out of stage one. 

Pritchard (1989) (p. 51) 

(This model is a continuum with feedback, consisting of four overlap-
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ping stages.) 

Stage one is primarily concerned with motivation. Pupils need to 

talk to one another, ask questions themselves, see the relevance of the 

subject matter and feel a commitment to its study. Stage two is to 

enable the pupils, as well as the teacher, to see the conceptual 

structures they are using. Strategies such as brainstorming, problem 

solving, data analysis and explaining phenomena could be used. The 

teacher will also be able to ascertain the status of the existing 

conceptions. These activities should enable the teacher to diagnose 

which activities are appropriate in order to raise the status of the 

scientific view and to lower the status of the everyday view and not 

just to create conceptual conflict, Rowell and Dawson (1983). This will 

require negotiation - hence stage three. As discussed earlier, new 

ideas need ta reconciled, Hewson (1982), or integrated (stage four) 

and must therefore be applied to novel situations. Wider issues may be 

discussed which not only help the reconciliation process, but also 

revisit issues arising out of stage one. This brings the topic to 

completion, but could possibly show the need to re-enter the model at 

an earlier stage. This model has been called Responsive. The teacher 

must respond to the needs of the pupils, and these needs will change as 

teaching progresses. The general approach outlined here has been tried 

at a 12 - 16 boys' comprehensive school within the city. The model was 

not rigidly adhered to in the early stages of the project, but the 

aspects of excitation and integration of ideas, with continual dialogue 

between students and teachers was paramount throughout. The elicitation 

of ideas was felt to be crucial by the teachers because it seemed to 

enable a 'diagnosis' of the individual child's conceptual understanding 

The ensuing negotiation phase was difficult to manage for some 

teachers, and yet natural for others. Activities to enable the child to 

apply their new ideas were then given. Within a 'normal' teaching 
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group, this would mean that different children would be at different 

stages of the Responsive Teaching process at amy given time. 

2.12 Preparation of a Scheme. 

A central feature of the teaching model is the continual dialogue 

between teacher and learner. Through this dialogue the teacher is able 

to ascertain the level of understanding of the learner and hence 

diagnose the next most appropriate activity. If the scheme of work for 

the module has been written carefully, then there will be opportunities 

for the learner to either: 

(a) proceed through the scheme of work. 

(b) undertake some 'overlearning' activity. 

(c) undertake some 'extension' activity. 

Overlearning activities were written with the expectation that 

some learners will have particular misconceptions. For many of these 

the work of the APU and CLISP was very helpful. Particular examples 

will be given when the scheme is discussed in detail. Also, the 

experience of the teachers were used to plan both overlearning and 

extension activities. Overlearning activities were designed with the 

intention of 'putting right', where the learner is guided to discover 

the misconception for himself, or is asked to undertake an activity to 

discover which view is correct; the existing conception, or the 

conception being considered. Similarly, extension activities were 

designed to enable the more able learners to explore phenomena more 

deeply or to revisit wider issues. Both overlearning and extension 

activities were written with the help of the Special Needs teachers at 

the school and the Special Educational Needs Advisory and Support 

Service (SENASS). During the early stages of the science department's 

development the overlearning and extension work occurred 'on the hoof. 
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As would be expected, some staff found this easy to manage whereas 

others found it more difficult. 

The model used is summarised below: 

Starter Activities 
(Motivation and Focusing) 

Main Route throucrh Hbdule < — 
(Elicitation & Recognition of ideas) 

(Negotiation) 

Extension 
Activities 
(Integration) 

Overleamin? 
Activities 
(Negotiation) 

> Main Route through Module 
(Elicitation & Recognition of ideas --

(Negotiation) <-

Ektenaion 
Activities 
(Integration) 

Overlearning 
Activities 
(Negotiation) 

> Main Route through Module 
(Elicitation & Recognition of ideas) 

(Negotiation) <— 

Extension 
Activities 
(Integration) 

Overlearning 
Activities 
(Negotiation) 

-> Application • 
(Integration) 

Unit Test 

Fig (2.1) Responsive Teaching Model 

In the above diagram, a attempt has been made to show the feedback 

which is inherent in the responsive teaching model. With the necessity 

to record attainment according to National Curriculum criteria and the 

requirement to enable pupils to revisit levels of attainment the 

cyclical nature of the model is vital. Also, it could be that pupils 

needing overlearning help will miss out on important aspects of the 
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module being taught. The Integration phase of the model is where 

learners apply their new or reconstructed ideas to novel situations -

revisiting wider issues arising earlier, at an appropriate level of 

competence. 

The model appears to provide opportunities for: 

(a) meaningful learning to take place. 

(b) assessment and recording of National Curriculum 

attainment. 

(c) revisiting levels of attainment. 

(d) extension work where appropriate. 

(e) overlearning work where appropriate. 

(f) a range of strategies to be used. 

2.13 Some Evidence to Support the Success of the Approach 

During the initial exploratory stage of the science departments's 

development, the anecdotal evidence for the success of this approach 

waa 38 follows: 

Schemes of work were written bearing the responsive teaching model 

in mind. The students were entered for either the SEG Double Award: 

Applications and Principles examination, or the SEG Science examination 

(single award). The results appeared to be significant. 

When the GCSE results were compared with the cognitive ability 

test scores for the pupils, it appeared that the school had an almost 

national average, normal distribution intake of ability. The top 2%, 

however, were missing and it was thought that these boys attended the 

independent grammar school half a mile away. The examination results 

for the summer 1990 showed that 66.9% of the grades were Higher Grades 

(in the range A to C). 

The national averages for the summer 1990 Science examinations 

were: 40.5% of candidates gained Higher Grades for Science at GCSE and 
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47.8% of candidates gained Higher Grades for all sciences at GCSE, ie 

including separate Sciences. 

The results for 1991 and 1992 were similar and analysis showed 

that the GCSE results of the science department were better than those 

in other subjects in the school. It was clear that individual pupils 

gained, on average, higher grades in science, than their other 

subjects. This was considered significant and was thought worthy of 

investigation. This theme is discussed in more detail later in this 

thesis. 
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CHAFFER III 

IMOTlTVATnC*;, iSEIJf ()0*Or[iHrHC3E jURD i&CailJSVIBIEMrr 

23.1 ][n1:rcxiuKrbi(*i 

Chapter two discussed briefly the role of the affective dimension 

in cognitive performance. It seems pertinent to develop this further. 

3.2 ]E>aa:q)lajry ISnacdbioe. 

Tobin and Fraser (1990) undertook a series of case studies of 

exemplary practice to provide a focus on the successful and positive 

facets of schooling. They found that exemplary science teachers: 

1. Used management strategies that facilitated student engage-

ment. 

2. Used strategies designed to increase student understanding of 

Science. 

3. Utilised strategies that encouraged students to participate 

in learning situations. 

4. Maintained a favourable classroom learning environment. 

It is worth looking at this in more detail. Typical characteri-

stics of exemplary practice were: 

(a) Easy flow from one activity to the next. Little time lost in 

transmission, few instances of student misbehaviour or time 

off task. 

(b) Well managed. 

(c) Students know what to do and how to do it. 

(d) Teachers monitored student engagement, and when off task 

behaviour occurred, they quickly and quietly spoke to the 

individual in a manner that did not disturb the work of the 

others. 
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(e) Teachers had time to consider what to do next and to reflect 

on the lesson as It progressed. 

(f) Teachers had a concern for assisting students to learn with 

understanding. 

(g) Teachers encouraged active engagement of all students. 

(h) Questions were used to focus student thinking. 

(i) Sufficient and appropriate resources were available, and 

students were given enough time to complete assignments. 

(j) The teacher positively acknowledged the contribution of all 

pupils. 

(k) The teacher summarised pupil responses, corrected misunder-

standings and indicated when responses were incorrect. 

(1) Safety nets were used. 

(m) Students were treated with the utmost respect. 

(n) The teacher endeavoured to work from a given answer to the 

understanding that he wanted a student to have, 

(o) Explanations given were clear and appropriate. 

(p) Analogies and examples from outside the classroom were used, 

(q) Teachers anticipated areas of content that were likely to 

provide students with problems 

It is felt,however, that two of the above characteristics, namely: 

(k) The teacher summarised pupil responses, corrected misunder-

standings and indicated when responses were incorrect, and 

(n) The teacher endeavoured to work from a given answer to the 

understanding that he wanted a student to have. 

show that the methodology described by Tobin and Eraser is at odds with 

the constructivist methodology described in this study. Correcting 

misunderstands, indicating when students were incorrect and leading 

students to the 'correct' answer may not lead students to increased 
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self confidence and greater understanding. A pertinent question mic&t 

be; what about the student who always gets it wrong? However, many of 

the characteristics above are helpful and may prove useful in the field 

operational phase of the research. 

3.3 Interest and Cognitive PerformawDe 

The work of Midi (1990) is particularly pertinent because she 

argues that interest is central to determining how we select and 

persist in processing certain types of information in preference to 

others. She presents evidence to show that both individual and text-

based interest have a profound effect on cognitive functioning and the 

facilitation of learning, and she suggests that processing interesting 

information involves elements that are not present in processing 

information that lacks such interest. The table below summarises 

selected examples of individual interests: 
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2I.3.JL Ewomwa ]Exzui(/lew3 ()f lSt]wdli*aa (ScwiCNariiedl writji ][iNiividh%aLl Tnterest 

Study Grade Findings 

Estes k Vaughan, Fourth Personally interesting passages lead to superior performance on 
t e s t s 1 9 7 3 i n v o l Y i n g retention and inferencing 

Asher, 1979, 1980; Fifth k Sixth Superior Comprehension of passages written on high interest topic. 
Asher, Bymel & 
Wlgfleld, 1978; 
Asher & Karkell, 
1974 

Fransson, 1977 College Superior comprehension and recall of interested and personally 
students affected students. 

Kenniger, 1987 Fifth & Sixth Content oriented motivation towards mathematics is affected by 
interest ia mathematics. 

Prenzel, 1988 College Students who develop interest in a subject will re-engage and 
students persevere in subject related activities, 

Renninger, 1987; Young children Objects of interest as opposed to non interest affect children's 
Benninger & (about 3 years attention memory and representation of possibilities for play 
Wozniak, 1985 of age) action. 

Renninger, 1988 Fifth S Sixth Individual interest influences comprehension of passages and 
mathematical set problems. 

Schiefele k Irapp, College High interest produces qualitative knowledge difference in 
1988 students learning. 

From Hidi (1990), p552. 

Table (3.1). Some Examples of Research on the Effect of Individual 

Interests on Cognitive Performance. 

Interest clearly has a role to play in enabling children to focus 

their minds on the conceptual issue being taught. It is possible that 

an interest in a subject facilitates higher cognitive understanding 

which builds self confidence, which leads to greater interest etc. 

Hidi (1990) goes on to discuss further questions, eg. why does a 

person become interested in information in a particular domain? 

Renninger (1989, 1990) especially emphasises that individual interest 

always involves stored knowledge and value and may or may not be a 

psychological state of which the individual is reflectively aware. Here 
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Ikwafleige refers to cognitive representations stcu^d fr%m past exper-

ience, value refers to related affective responses, such as a feeling 

of competence. Hidi (1990) suggests that according to this view, 

individual interests and related knowledge are interdependent factors 

that develop hand in hand and influence how the individual engages in 

current as well as subsequent tasks. A teacher cannot possibly engage 

each individual child's personal interests all the time. It is also 

possible that the conceptual area under discussion might not have been 

within the child's sphere of experience. It is reasonable to assume 

that part of the role of the teacher is to introduce new topics and 

ideas to pupils. Interest, however seems to be an important parameter 

in enabling children to focus their minds and could well lead to 

superior comprehension as well as fuller, more adequate and more 

creative responses.(See Bernstein, 1955). What is particularly intere-

sting for this study, is a discussion detailing sentences that have 

been found to generate text-based interest. The table is given below: 
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3.3.2 Some Examples of Studies Concerned with Text Baaed Interest 

Anderson, 1582; Anderson, Shirey, 
Wilson i Fielding, 1986; Sbirey 
& leynold:, 1988. 

Garser et al., 1989. 

Garner et al., 1989. 

Bldi & Baird, 1983 

Bidi & Baird, 1983; Taylor, 1980. 

Bade & Adams, in press. 

The huge gorilla smashed the bus with its fist. 

When a click Beetle is on its back, it flips itself into 
the air and lands right side up while it makes a clicking 
noise. 

When a fly moves its wings about 200 times a second you hear 
a buzzing sound. 

Bo advertising is allowed o n Swedish television, and there 
are no commercial station*. 

Adult wolves carry food h o m e in their stomachs aad bring it 
up again or regurgitate it, for the young cubs to eat - the 
wolf version of canned baby f o o d . 

T h o m a s Edison became the m o s t famous inventor of all time 
even though he left school w h e n he was only six years old. 

K canary can also bluff by p l a y i n g dead. A frightened canary 
may go limp in someone's h a n d . 

The battle of Trafalgar w a s the greatest naval victory in 
British h i s t o r y , and it w a s the war for Great Britain. 

She (Lady Emma Hamilton) fell in love with the battered, 
o n e - e y e d , one-armed naval hero and became his mistress. 

Table (3 .2) Some Examples of Sen tences t h a t have been found t o 

Genera te Text-Based I n t e r e s t . 

Even though t h e examples r e l a t e t o t e x t s , i t i s p o s s i b l e t h a t t h e 

phraseology used by t h e t e a c h e r wi th c h i l d r e n c o u l d have an impact on 

t h e i r p o t e n t i a l i n t e r e s t in t h e a r e a under d i s c u s s i o n and t h e i r 

conf idence in t a c k l i n g new work. 

3 . 4 Mot iva t ion 

The work of Coppersmith (1959) , Rogers (1969) , White (1959) , 

E n t w i s t l e (1981), Allport (1963) and Hol t (1954) has been o u t l i n e d i n 

chap te r two. There t h e importance of s e l f c o n f i d e n c e l e a d i n g t o h i g h e r 

mot iva t ion was o u t l i n e d . Schunk (1990) introducing a number of a r t i c l e s 

concerned with m o t i v a t i o n and e f f i c a c y a g r e e s and s t r e s s e s t h e i dea 
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that motivation and efficacy are interacting mechanisms that include 

learner, social and instructional variables. It is suggested that an 

initial sense of efficacy for performing well can motivate learners to 

act in ways that enhance performance. As students perceive their 

progress, their sense of efficacy is validated, which sustains motiva-

tion. If this can be managed, then it could be a powerful tool in the 

hands of the teacher. Interestingly, this was discussed by teachers in 

the interviews, (see appendices). 

3.4.1 Reiner's Attributiooal Theory 

Reyes (1984) discusses motivation further and comments on the work of 

Weiner (1979, 1985). According to attributional theory, reasons for 

academic success and failure can be categorised according to the 

dimensions of locus, stability and controllability. 

These terms will be explained: 

Locus: refers to whether an attribution is to a cause within the 

individual, (eg ability or immediate effort) or to a 

different individual or source, (eg. help from others or 

task difficulty). 

Stability: deals with whether an attribution is stable over time. In 

general, attribution to stable causes have a greater 

influence on student's motivation than do attributions to 

unstable causes because the student can expect stable causes 

to result in similar amounts of success or failure in the 

future. For example, blaming failure on lack of ability 

often results in poor motivation because ability is not 

likely to change dramatically and thus effort cannot over-

come this cause for failure. 
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Controllability: 

also has considerable implications for motivation. Effort is 

generally controllable whereas ability and task difficulty 

are not. When uncontrollable causes are blamed for failure, 

motivation is generally poor because the student feels there 

is little that he or she can do to increase his or her 

chances of success. (Eg: Blumfeld at al, 1982; Reiner, 1979, 

1984; Wittrock, 1986.) 

3.4.2 Claaaroom Climate 

3.4.2.1 Performance Goal and Mastery Goal Otientaticm 

The teacher, as manager of the classroom could use the above to 

influence the orientation of the classroom climate. Ames (1988) talks 

of the distinction between performance goal orientation and mastery 

goal orientation. With performance goal orientation, there is a concern 

with being judged able, and one shows evidence of ability by being 

successful, by out performing others, or by achieving success with 

little effort. A performance goal reflects a valuing of ability and 

normatively high outcomes. With mastery goal orientation, importance is 

attached to developing new skills. The process of learning itself is 

valued and the attainment of mastery is seen as dependant on effort. 

3.4.2.2 Effect of Ebphasis on Performance 

There is considerable evidence to suggest that classroom climate 

can affect the salience of specific goals. Children adapt to this, 

perhaps unknowingly, and different patterns of cognition, affect and 

performance are found. ( Eg: Ames, 1984; Ames, Ames and Felker, 1977; 

Covington, 1984). Ames (1990) suggests that when social comparison has 

been made salient students focus on their ability, and their self 

perceptions mediate performance and affective reactions to success and 
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failure. By contrast, when absolute standards, self improvement, or 

participation have been emphasised, students have focused more on their 

effort and task strategies. 

3.4.2.3 Mastery Orientated and Learned Helpless Students 

Reyes (1984), talks of mastery-orientated students and learned-

helpless students. Mastery-orientated students blame their failures on 

unstable causes (eg. lack of effort or bad luck) and therefore do not 

worry that failure is inevitable. Learned-helpless students often 

attribute failures to the stable, uncontrollable internal factors of 

lack of ability and attribute their success to external, uncontrollable 

factors of any easy task or good luck. It is possible that such 

attribution could lead learned-helpless students to see little hope for 

academic success. (Eg: Covington & Berry, 1976; Diener & Dweck, 1978; 

Weiner, 1979, 1984). 

3.4.3 Relationship tetween Goal Structure and Students' fctivation 

Reyes (1984) comments that self confidence in learning 

mathematics is probably related to cognitive processing about success 

and failure on the part of the students. There seems, then, to be 

considerable evidence to suggest that classroom climate could have a 

significant effect on students' self confidence and motivation. Ames 

(1988) suggests that a mastery, but not performance, structure provides 

a context that is likely to foster long term use of learning strategies 

and a belief that success is related to one's effort. Similarly, goal 

setting interventions that are aimed at getting students to establish 

realistic but challenging goals may be further enhanced when a mastery 

structure is in place. If students have, as a result of accumulated 

experiences, adopted a belief that they are not able, then modifying 

the goal structure of the classroom in such a way that mastery goals 
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are salient could improve the students' motivation. 

3.5 Respooding to Diverse Pupil Groupa 

The problem for the teacher is that different students have 

different needs. This poses a difficulty for the teacher if the teacher 

is to attempt to meet the diverse needs of the individual pupils. 

Referring to Millband's (1984) work on teaching style, and using her 

catagories for convenience, it is possible that the teacher needs to be 

aware of his or her style, strengths and weaknesses, the conceptual 

demands being placed on the students, the scheme of work and the 

student' s needs in order to be able to switch from one style to 

another, perhaps in the same class. In other words, to be a versatile 

teacher. The table below summarises comparisons between the two styles 

discussed in her work. 
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3.5.1 Ekpoeitory and Inferential Teaching Style 

EIPOSITOEY : STABLE INFE&EMTI&i : UNSTABLE 

1. Teacher subject centred approach 

2. DemooatratioBa, little lae of fill 

3. Teaching working in curriculum area which la 
convergent: simple and correct outcomea. 

4. Teacher working in areas of knowledge inside own 
specialist qualifications: instructional. 

5. Teacher dominant role: pre-determined guidance. 

6. Teacher in control of sequencing information. 

7. Openly didactic 'telling': imparts information. 

8. Communication viewed from one side, that of teacher. 

9. Monologue predomlmant, few questions and few 
responses. Little pupil contributions. 

10. Precise terminology: teacher verbally organises the 
work. 

11. Frequent use of factual statements. 

12. Closed factual questions. Many subject-centred 
question and answer sequences. 

13. Teacher shows that facta are coherent and connected. 

14. Hierarchical arrangement of concepts. 

Subject social context approach. 

Use of film, few demonstrations. 

Teacher working in curriculum area 
which is divergent: unpredictable 
outcomes. 

Teacher working in areas of knowledge 
outside owm specialist qualifications: 
reserve instructional. 

Teacher-pupil shared roles: responsive 
guidance. 

Teacher delegates control whenever 
Few Instances of side-sequencing.and 
wherever possible. Many side sequences. 

Resorts to heuristic methods 'not tel-
llng: encourages self directed enquiry. 

Communication viewed from the side of 
the receiver. 

Few monologues, high level of pupil 
participation. 

Ambiguous aad confused terminology. 
Random system in the words. 

Frequent use of statement of ideas. 

Open questions. Emphasis placed upon 
ideas. 

Facts are seemingly unconnected. 

Variable arrangement of concepts. 

From Klllband (1984) p 33. 

Table (3.3). Comparison between each Style of Teaching and the 

Stable/Unstable Characteristics. 

Millband (1984) goes on tx> show a comparison between each 

style of teaching and the additive/holistic characteristics: 
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EXPOSITORY : ADDITIVE IKfEREXTI&l : HOLISTIC 

1. High definition control: verbal exchanges. Low definition control: verbal 
exchanges. 

1. frue/false question and answers. Hypothetical statements, descriptions. 

3. Each constituent concept reductionist, treated as Each constituent concept holistic, 
a discrete part of conceptual structure. independent of an invariable 

arrangement. 

4. linear pattern. Branching programme. 

5. High concept loading. Low concept loading. 

6. High correlations of presentation of concepts Lo* correlations of presentation of 
with time. concepts with time. 

7. Additive role of instruction. Cyclical methodology. 

Table (3.4) Comparisons Between each Style of Teaching and the 

Additive/Holistic Characteristics. 

3.5.2 The Idea of the Versatile Teacher 

For the teacher to be versatile he or she would need to know when 

to switch. For example. High definition control with one group of 

children to hypothetical discussions with another group. Reductionist 

explanation to one child followed by a branching discussion with 

another and so on. The researcher is proposing that it is this 

versatility which is inherent in teaching responsively. It is proposed 

that if the teacher can meet the diverse needs of the children in his 

or her care then the children should have greater confidence in 

articulating their ideas and hence greater understanding and knowledge 

than if a more traditional teaching approach is used. It is also 

possible that by meeting the needs of the children in this way t±en the 

children might be helped to focus their minds on the conceptual issue 

being taught and that there might be less 'off task' behaviour. 

3.6 The Maintenance of Order in the Classroom 

Before turning to the research methodology it might be useful to 
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look at some of the work which has focused on how order is achieved in 

the classroom. Fry (1984) outlines research where he, and his associa-

tes explored the possible effects of classroom environments and 

classroom processes on problem and non-problem children's behaviour and 

motivations. He lists eight teacher behaviours and seven 

student behaviours which are given below: 

3.6.1 Teacher Behaviourg 

1. Positive affect: 

Teacher behaviours that show support or positive regard for 

students and their behaviour, including such behaviour as 

smiling, joking, reinforcement and praise. 

2. Negative affect: 

Verbal or non-verbal behaviours reflecting hostility or 

negative feelings of the teacher. This category includes 

negative teacher evaluation of student behaviour, expressing 

anger or criticism. 

3. Social contacts: 

Contacts that are non-academic in nature but initiated by the 

teacher as a means of exchanging greetings or conveying some 

personal message. 

4. Teacher-initiated problem solving: 

The degree to which the teacher addresses questions and 

problems to the individual student. This category includes 

high level synthesis questions requiring reasoning, interpre-

tation of materials or abstract thinking on the part of the 

student. 

5. Random, memory or fact questions: 

Questions requiring brief factual answers. The student res-

ponds from rote memory. 
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6. Convergent-evaluative interaction: 

Teacher behaviour in this category is directed towards 

obtaining a correct answer, with little or no attempt to 

follow up on the contact, once the response has been made. 

7.Sustaining feedback: 

This category includes several sequences of events in which 

the teacher provides sustained response opportunity to the 

student if the first response is not correct, or incomplete 

or unclear. 

8. Personal questioning: 

In which students are required to give their personal views 

and preferences. 

3.6.2 Student behaviours 

1. Level of sustained attention: 

Or absence of attention. This category rates the overall 

quality of orientation towards the teacher or task in hand. 

2. Call outs: 

Response opportunities created by students calling out ans-

wers to questions without getting teacher's permission. 

3. Mild misbehaviour: 

Behaviours judged to be inappropriate but not disruptive; 

behaviours that involve students talking to, or visiting each 

other. 

4. Serious misbehaviour: 

Students' behaviours that are inappropriate and very disrup-

tive to the class. 

5. Student-initiated questions: 

Questions that students, rather than teachers, initiate 

publicly. 
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6. Pupil to pupil interactions: 

Substantive pupil utterances in which one pupil interacts 

with another pupil, a group of pupils, or responds indirectly 

only to the teacher. 

7. Passive behaviour: 

The extent to which pupils engage in passive, as opposed to 

active, models of behaviour. Passive behaviours include 

withdrawal by pupil from engagement, visual wandering, and 

passive observation. 

3.7 Ptdblem and Nda Problem Children's Behaviour 

Fry was mainly concerned with conduct disorders and personality 

disorders. Conduct disorders included seeks attention; disruptive (eg: 

annoys and bothers others, fights, has temper tantrums); is disobedient 

(eg: difficult to control, uncooperative in group situations); is 

negative (eg: tends to do the opposite of what is requested); is 

impertinent; always blames others; is deliberately cruel to others. 

Personality disorders included repetitive speech; incoherent speech; 

expresses strange, far fetched ideas; expresses beliefs that are 

clearly untrue (delusions); tells imaginary things as though true; 

unable to tell real from imagined; repeats what is said to him or her; 

parrota others' speech. 

3.7.1 Problem Children 

These categories are useful and will help in the discussions later 

concerning the field operational phase of the research. What is 

particularly interesting is Fry found that problem children, over a 

four month period: 

* received more negative affect from teachers. 

* obtained fewer social contacts from them. 
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* were asked leas frequently by their teache&s to express their 

personal views and preferences on academic and class-related 

issues-

3.7.2 Non-Ardblem Children 

By comparison, non-problem children received a more positive 

orientation to their intellectual capabilities from their teachers. 

Non-problem children: 

* were asked more complex, higher level cognitive questions by their 

teachers. 

* received more sustained contact and feedback. 

* were given more opportunities for individual interaction. 

3.7.3 Comparison of Problem and Non Prdblem Children's Behaviour 

With respect to student behaviours, a comparison of problem and 

non-problem children showed that problem children: 

* engaged in greater frequency of serious misbehaviours. 

* had fewer instances of sustained attention in the task on 

hand. 

* showed more passive withdrawal behaviours (for example, preoccu-

pied look; doodling, drowsy; not wide-awake, avoiding eye contact; 

preferring solitary activity). 

Effect (]f: Teachers' Percept!ona c*i IPugpiJLs' l&eJlaHfiouar 

What is particularly interesting for this study is that Fry found 

that teachers reacted to children according to their initial percep-

tions. The study was undertaken from January to April. Fry found that 

in January, positive affect was extended equally to both problem and 

non-problem children, but that by April their patience was wearing 

rather thin, especially with problem children who were being more 

frequently criticised. Teachers were observed to be expressing more 
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anger emd annoyance toward problem children. Similar variations in 

!M)cial contacts were observed. The number of social contacts decreased 

over the four month period, as did the frequency of sustained feedback 

they provided to students. A substantial amount of this decline was 

observed with respect to problem children. It seems as though the 

teachers' relations became more negative toward their students, espe-

cially so towards the problem children. 

3.7.5 Deterioration in Behaviour as the Term Pasaed 

At the beginning of January more problem children, compared ba 

non-problem children, had engaged in 'call outs' and conversation with 

other pwpila independently of the teacher but by the end of the term, 

more non-problem children had also begun to engage in substantive 

utterances and responses directly with other pupils without the 

teacher's consent. At the same time it was observed that the number of 

serious misbehaviours also increased over the four month period. This 

occurred among both the problem and non-problem children, but the 

trends were most pronounced for problan children during the months of 

March and April, It suggests that the problem children, in particular, 

had become much less sensitive to the teacher's expectations of good 

behaviour and orderly conduct. Fry also noticed a decline in sustained 

attention, and once again, the effect was more noticeable amongst the 

problem children. This could have been due to the decline in sustained 

feedback and positive interactions on the part of the teachers. 

3.8 Some other Studies Concerned with the Impact of Teachers' 

Expectations and P«^il Behaviour 

The work of Schunk (1990) was outlined earlier in this chapter but 

it is useful to reiterate it here. He stresses the idea that motivation 

and efficacy are interacting mechanisms. The work of Coppersmith 

(1959), Rogers (1969), White (1959), Entwistle (1981), Allport (1963) 
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and Holt (1984) has been outlined on chapter two. There, the importance 

of self confidence leading to higher motivation was outlined. The work 

of Fry (1987) outlined here supports the above studies and perhaps the 

teacher, through his or her actions (both consciously and uncons-

ciously) can help (or otherwise) children to focus their minds on the 

conceptual area of interest and to build their self confidence at 

articulating their ideas. Fry's work gives clues as to the way in which 

the teacher may be able to achieve this. There is convincing evidence 

from studies such as Cornbleth, David and Button (1974) and Rubivits 

and Maehr (1971) which shows that teachers' positive and negative 

expectations and labelling of children do indeed affect student 

behaviour and produce inequalities in teacher-pupil contacts and the 

quality of intellectual and cognitive interactions. It is possible that 

teachers, after forming initial assessments of pupils' behaviour of 

performance transmit their perceptions through a complex series of 

verbal and non-verbal cues to the students. For example, Brophy and 

Good (1970) showed that students received differential praise, accor-

ding to their teachers' perceptions; Rothbart, Dalfren, and Barrett 

(1971) found that teachers gave greater attention to pupils labelled as 

bright. Similarly, Garner and Bing (1973) noted that different levels 

of teacher contacts were received by children perceived as being 

'active', 'bright' and 'personable', as opposed to children perceived 

as being 'dull' or 'misbehaved'. Fry (1987) comments that teachers 

appear to respond differentially to students according to the percep-

tions they hold of individual students being well behaved or having 

conduct problems. This differential treatment seems to result in a 

distinct deterioration in pupil behaviour and sustained attention of 

the children perceived to be 'dull' or 'misbehaved'. These children 

received more negative affect and less sustaining feedback from their 
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teachers over the course of four mcmtta. 

3.9 Openneaa and the Social Climate of the ClaaauTKm 

There is a large body of literature (for example, Bennett (1976) , 

Marshall (1981), Soloman and Kendall (1979)) which has considered the 

positive and negative effects of 'openness' in the social climate of 

the classroom. Their research recognises that different components of 

openness may exist in varying degrees in different classrooms. Wright 

(1975) notes that the implicit assumption is that 'openness' in the 

social climate of the classroom generates more self directed learning, 

stimulates greater creativity and independence, and thus provides the 

foundation for greater social-cognitive growth and development in 

children, 'Openness' in the social climate of the classroom is viewed 

by Walberg and Thomas (1972) as having four important dimensions: 

* Openness in provision, 

* Open instruction, guidance and extension of learning, 

* Humaneness, respect and warmth, 

* Assumptions of interest and involvement in children. 
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"Tba: (kaUbejrg-̂ rtwomas iscwile, iis (icLapi:ecl tqf ]%r]f fincl TkldingMboa 

is shown below: (Note that " indicates negative coding). 

0*(*:e:: in Pro*i;ionin* for Le&rnin*: 

hmlpml&tive materials are M p p l i e d in great diversity and range with little replication, that is, 
not class sets 

Children move freely about the room without asking permission. 

Talking among children is encouraged. 

The teacher does group children by ability according to tests or norms." 

C&ildren generally group and re-group themselves through their own choices. 

(be: Instruction, Guidance and Eitenslon of Learning: 

Teaf&er bases her instruction on each individual child and his or her interaction with materials 
and equipment. 

Ite work children do is divided into subject matter areas ' 

The teacher's lessons and assignments are given to the class as a whole. ' 

Teacher bases her instruction on curriculum guides or textbooks for the grade level she teaches.' 

Before suggesting any extension or redirection of activity, teacher gives diagnostic attention to 
the particular child and his or her particular activity. 

Humaneness. Respect. Openness and Warmth. 

Children use 'books' written by their classmates as part of their reading and reference materials. 

The environment includes materials developed or supplied by the children. 

leader takes care of dealing with conflicts and disruptive behaviour without involving the group.' 

C&il*fen's activities, products and ideas are reflected abundantly about the classroom. 

Assumptions About Children and learning Process. 

The emotional climate is warm and accepting. 

The class operates within clear guidelines made explicit. 

Academic achievement is the teacher's top priority for the children.' 

Children are deeply involved in what they are doing. 

Table (3.5) Dimensions of Openness Adapted from the Walberg-Thomas 

(1972) Scale. Fry and Mdington (1984) 
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It is felt that the catagories above are too limiting for this 

study, but that many of the characteristics might be present, at 

times, in a classroom where the teacher was teaching 'responsively'. 

For example; children moving freely about the room; talking amongst the 

children encouraged; the teacher gives diagnostic attention to the 

particular child before suggesting any extension or redirection of 

activity; children's activities, products and ideas are reflected 

abundantly about the classroom; the emotional climate is warm and 

accepting; the class operates within clear guidelines made explicit and 

children are deeply involved in what they are doing. It would seem that 

characteristics such as these would suggest a positive atmosphere where 

the teacher valued the children. This is considered to be important, 

but if the teacher is attempting to respond to the needs of diverse 

pupil groups, then it might be appropriate, on occasions, for the 

teacher to be rather more 'traditional', or particularly authoritarian, 

than is suggested here. 

3.10 The Effect of Sustained Feedback on Pupil Motivation 

A key component of the above could be the teacher listening to 

children's ideas about their science and responding to those ideas. The 

work of Fry and Addington (1984), Fry (1983) and Fry and Coe (1980) 

leads Fry (1987) to suggest that student-teacher 'dialoguing' interac-

tions help the teacher to provide students with opportunities for 

sustained response and sustained feedback. As has been outlined 

earlier, this sustained response and feedback can have a marked affect 

on student motivation - not only in terras of limiting 'off task' 

behaviour but also in terms of sustained attention to the task in hand. 

The researcher suggests that it might be appropriate to consider 

how these characteristics may play a part in helping children to focus 

their minds on the conceptual area of interest and in the building and 
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maintaining of their self confidence. It will be necessary to consider 

the quality of the questioning during lessons, the balance of pupil 

initiated and teacher initiated discussion together with both positive 

and negative motivational factors. 

3.10.1 Some Observable Characteristics Associated with Positive 

Motivation in the Classroom 

Considering the discussion above, it would seem appropriate to 

think of the positive motivational factors in terms of positive 

affect. For example, sustained contact, opportunities for individual 

interaction, sustained feedback, warm and accepting climate, and the 

asking of higher level cognitive questions. It is suggested that this 

positive affect could be observed in terms of: 

1 Category Observable Characteristic j 

j sustained contact, 

iIndividual interaction 

{Diagnostic attention 

Accepts and Uses the ideas { 

of 1 
1 
1 

pupils. { 

{Sustained feedback & 

{Warmth and accepting 

f 
1 

Encourages pupils & { 
1 
1 

Praises pupiIs. ' 
1 
1 

{Asking higher level questions. 

1 
1 

Open questioning. { 
1 
1 

Table (3.6). Some observable characteristics associated with positive 

motivation in the classroom. 

Open questioning is discussed in detai 1 in chapter five. 

3.11 Initial Consideration of Negative Motivational Characteristics 

Children will clearly need reprimanding at times. It is suggested, 

that the question is whether the reprimanding is reasonable or whether 
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it is unnecessarily excessive. Similarly, as discussed earlier, it is 

reasonable to assume that teachers transmit their perceptions through a 

complex series of verbal and non-verbal cues and that non-verbal cues 

should not be discounted. The teacher, by definition, is in a position 

of authority. How the teacher exercises this authority could be an 

important factor in how children respond to the work before them. It is 

suggested that a negative motivational factor could be the use of 

unnecessary and excessive authority. In essence, this is negative 

affect; the opposite of the characteristies listed above. The way in 

which teachers use their authority to manage the classroom situation 

could well have an impact on the climate of the classroom. This, 

together with the ignoring of pupils, could well have an impact on the 

effectiveness with which which children focus their minds on the 

conceptual issue being taught. These factors are discussed at greater 

length in chapter five. 

3(.]U2 Ite JEkdbalxliidbiiKf of Order and (Clauaeunoc** MLaruagtamezd: 

The work of Doyle and Carter (1987) is particularly interesting 

for this study. They attempt to explain more fully the procedural 

knowledge and interpretive processes teachers use to manage classrooms 

successfully. They found that there were at least two factors which 

contributed to the early stabilisation of order in the first few weeks 

of the school term. This was particularly noticeable during seat-work 

segments: 

3.12.1 Initial Order and the Emphasis on Getting Work Done 

1. Successful managers gave precise instructions for doing the work, 

often going over the first few items of an exercise during the 

introduction to the work. The teachers would then move around the room 

checking to see whether students were doing the exercise properly and 
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urging slower students to get started. Contacts with individual 

students were very brief as teacher attention was distributed widely 

across a class. The teachers even gave answers to students who were 

having trouble completing the assignment. In other words, the teacher's 

presence was announced continuously, and the emphasis was on getting 

work done. 

It is interesting to note that after a month or so, this hovering 

and ushering declined and there was a 'settling in' to work routines. 

The teachers were less active as organisers and conductors during seat-

work segments and spent more time with individual students. Less 

successful managers seemed to make this shift to individualised 

attention prematurely and had more difficulty sustaining seat-work 

segments. 

3.12.2 Deferring Minor Rule Violations and Private Reprimands 

2. It was also noticed that successful managers blocked any event or 

incident that might interrupt the flow of activity or break the rhythm 

of the class. During public presentations, for example, they tended to 

defer interruptions caused by students' questions ('We can take care of 

that later.') or ignore rule violations that did not disrupt the 

activity (for example, gum chewing), until transitions or seat work so 

that disciplinary contacts were less public. Doyle and Carter noticed 

that successful managers seemed very reluctant to have public confron-

tations over misbehaviour. In classes where students often tried to 

misbehave, the more successful managers would often ignore minor 

inappropriate actions such as talking or calling out answers, and push 

on with activities even though some rules were eventually never 

enforced. Less successful managers, on the other hand, often readily 

accepted interruptions and frequently attended to rule violations even 

if such attention stopped the flow of activity. 
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IS.]L2.3( TObwa IHnacdblcMi cxf IPtibJLlc JUbtaaodkixan ti) ̂ bctdlTritgr ELatJiear tjbaui Ibilie 

TUcxLadbicxos 

One teacher in the study provided a particularly interesting case 

of activity management. In one class, there was a small group of boys 

who frequently initiated misbehaviour and ignored the teacher's repri-

mands. Moreover, these students joined one another quickly whenever an 

incident of misbehaviour began. There was, in other words, a rapid 

'spread of effect' for inappropriate and disruptive behaviours. The 

teacher appeared to respond to this situation by pushing ahead with 

activities, talking continuously about work, and hovering over seat-

work assignments. In addition, she ignored the misbehaviour of the 

small core of disruptive students and reprimanded less serious offences 

by students who were more likely to cooperate. In effect, she focused 

public attention on activities and protected these activities from 

misbehaviour by excluding the disruptive students and preventing other 

students from joining their ranks. In fact, the original core of 

disruptive students eventually became involved in academic work, and 

ratings of indicators of management success showed improvement, 

It appears that successful managers directed public attention in 

classrooms to activities rather than misbehaviour. These teachers 

seemed to prefer handling misbehaviour privately in order to maintain 

the rhythm or flow of class events. When faced with situations which 

were difficult to manage, they pushed ahead with the activity system 

and protected it by ignoring misbehaviour and raising their threshold 

for accepting rule violations. Doyle and Carter conclude that this 

approach appeared to contribute to achieving and sustaining order. 
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3.12.4 Orderliness in the Classroom does not Neceaaarily mean Wbdb 

Students will Learn 

In the same study one teacher had high achievement and low ratings 

of order and management success. This teacher used many of the 

practices of less successful managers. Openings of lessons were slow 

and there was a looseness around the edges of activities. Inappropriate 

behaviour was high and the teacher seldom attended to details. Yet, the 

teacher appeared to push students through the curriculum. In addition, 

she frequently graded assignments in class either by herself or in 

whole class checking sessions. A similar picture of pushing students 

through the curriculum was apparent in another teacher's low-achieving 

class. The teacher often seemed to tolerate more inappropriate beha-

viour than she wanted but continued to direct attention to content and 

held students accountable for their work. Doyle and Carter (1987) 

comment that this combination of low management success and high 

achievement gain is probably unusual. Nevertheless, they say, it does 

call attention to a potentially important connection between management 

and curriculum. It appears that orderliness does not necessarily mean 

that students will learn, especially if teachers abandon the curriculum 

to stop misbehaviour and maintain cooperation in activities. 

3.12.5 Some Characteristics of Successful Classroom Managers 

They suggest that successful managers were able to: 

1. Construct lessons that fit the external 1 y-paced schedule of the 

school day. 

2. Use activities that have a clear programme of action for partici-

pants. 

3. Explicitly mark boundaries of activities and the transitions 

between activities. 

4. Demonstrate situational awareness by attending to details and 
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comnentlng on events taking place in the room. 

5. Protect activities until they are established by actively ushering 

them along, focusing public attention on work, and ignoring misbeha-

viour that disrupts the rhythm and flow of classroom events. 

6. Push students through the curriculum even when misbehaviour is 

prevalent in the class. 

3.12.6 The Apparent Connection between Suooessful Classroom l&HHKpgns 

and the Way in which they Viewed the Problem of Order 

The results of this study implied that teachers who differed in 

managerial and instructional success thought about classrooms and the 

problem of order in very different ways. Carter (1985, 1986) explored 

this possibility and found that there were sharp differences in 

classroom knowledge and comprehension between more and less successful 

managers. 

3.12.6.1 Further Comments on Teachers' Managememt 

3.12.6.1.1 The Driver Navigating a Cbmplex Route 

Doyle and Carter (1987) comment on the results of the study. Much 

of what teacher 32 did to manage her class successfully can be 

accounted for by a conception of her role as driver navigating a 

complex route. She sustained activities, in other words, by steering 

around obstacles rather than confronting them directly. One day, for 

instance, teacher 32 struggled to get a discussion moving. Rather than 

criticise the students for not participating, she quickly switched the 

topic to students' preferences for hamburgers. A lively discussion 

followed during which students practised the routine of hand raising 

and turn taking in class discussion. The teacher then returned to the 

official curriculum and the activity flowed smoothly. ' 

This teacher emphasised movement and navigation. She was reluctant 
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to reprimand students if that would disrupt the flow of the activity. 

She would rather speak to misbehaving students privately at the end of 

the lesson. 

3.12.6.1.2 Defender of Territory 

Another teacher was described as a defender of territory. She 

emphasised reprimands, authority and supervisory power to control 

inappropriate and disruptive behaviour. She reacted to nearly all 

instances of misbehaviour and this stopped the flow of the lesson on 

occasions. This irregular flow of activities meant that order was often 

in jeopardy. 

3.12.6.1.3 Pathfinder and Pacesetter 

Comparison between two other teachers is also interesting. One 

moved briskly through activities, set a fast pace and established a 

regular and predictable classrxxjm setting. Doyle and Carter describe 

her as pathfinder and pacesetter. The teacher invested her energies in 

creating an activity system to carry the burden of order in the 

classroom and then monitored and guided that system to ensure the group 

work effectively. She resolved tensions between work and order by 

setting a pace to sustain order, pulling outliers into the group flow, 

making public the ground that was being covered and prompting and 

guiding students through assignments. 

3.12.6.1.4 Gentle Persuader and Arbiter of Adult Conscience 

Another teacher was described as qentle persuader and arbiter of 

adult conscience. She was especially conciliatory to students who 

misbehaved and tried to 'win them over' . She concentrated on the 

individual and this often meant that the group was neglected. As a 

result, order was often tenuous and she spent much of the time showing 

films or having students or the teacher read aloud. 
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3.12.6.2 Summary 136 tie tkatcf Doyie and Carber 

Doyle and Carter (1987) summarise their work by suggesting that 

these case analyses indicate that it is not the skills which individual 

teachers possess that determines how the problem of order will be 

solved in a classroom. They conclude that what is significant are the 

knowledge structures and comprehension processes a teacher uses to 

interpret classrocxns. This, they suggest will determine the management 

practices which will be used. 

An interesting implication is that successful classroom managers 

appear to think about classrooms in terms of activities and movement, 

whereas less successful managers seem to concentrate on individual 

student contacts. The research outlined above builds on that of Kounin 

(1970) and directs teachers to think about activities that organise 

students for working in classrocsns rather than what action to take 

after students misbehave. 

3.13 Stwdemta' Perception of Teachers' Classroom Control Ttchniquee 

Lewis and Lovegrove (1987) undertook a study where they investiga-

ted what students thought about their teachers' classroom control 

techniques. This is particularly interesting and as a first step they 

identified the management techniques used by those who the students 

felt to be their 'good teachers'. They documented the characteristics 

in terms of whether the teacher's behaviour was not significant, 

relevant, important or very important. Their initial findings are 

summarised below: 
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Good Te&chers Good Teachers DOX'T 

Terr Important: 

Panish aiahehavin* kid* rather than the whole clasa. Walk out of a clas: when moat of the 
class mishehaTe. 
Case/Strap kids. 
Keep class in because some kids 
misbehave. 
Bit kids who misbehave. 
Swear at kids. 
Confiscate or destroy objects belonging 
to misbehaving kids. 
Tell off kids when it's not necessary. 
Tell off the wrong kids. 

I m w r t u t : 

Remain calm when telling off kids who misbehave. 
Give a warning before moving kids. 
Praise the class when everyone is behaving well. 

Ignore kids who misbehave. 

lelevamt: 

Explain that too much noise prevents learning from 
taking place. 
Tell kids off in private. 
Allow students to work out the rules for behaviour 
themselves. 
Make rules for behaviour very clear. 
Follow up a threat if misbehaviour occurs again. 
Generally treat the same kind of misbehaviour with 
the same kind of punishment. 
Explain that he/she is annoyed by misbehaving kids. 
Praise kids when they behave properly. 
Give a warning before sending kids out of class. 
Separate kids who misbehave. 
Keep individual kids in (eg. detention). 
Send misbehaving kids out of class. 
Explain that he/she can't work when kids misbehave. 
Explain that the kids in class can't work when other 
kids misbehave. 
Have kids catch up on work missed due to misbehaviour. 
Give reasons why some types of behaviour are not allowed. 

Keep class in for detention. 
Send kids to other teachers for telling 
off. 
Send note to parents of misbehaving kids. 
Embarrass kids who misbehave. 
Stand and wait for misbehaviour to stop. 
Let kids off after promising punishment. 
Kake a loud noise to attract attention. 
Stare at kids who misbehave. 
lave interview with parents of kids who 
misbehave. 
Remove privileges from kids who misbehave. 
Have misbehaving kids attend a different 
class. 
Reward kids when they don't misbehave. 

Adapted from Lewis and Lovegrove (1987) p. 99 

S t u d e n t s ' p e r c e p t i o n s of t h e i r t e a c h e r s ' c l a s s r o o m 

c o n t r o l t e c h n i q u e s 

Tt&Ae (3.7) 
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]Uewis and Lovegrove (1987) summarise; 

'One can infer that students appear to desire the teacher to take 
responsibility for the maintenance of order in the classrom and 
not involve either parents or other teachers. They want clear 
rules, designed in conjunction with students and based on a number 
of reasons including the needs of the students and the teacher. 
The use of sanctions should occur after a warning, should involve 
only the miscreant and should be applied in a calm manner, 
minimizing embarrassment to the miscreant. The sanctions used 
should focus on isolating students who misbehave and should not 
include arbitrary or harsh punishments. They should be applied 
consistently. Finally, good teachers should recognise appropriate 
behaviour, both by individuals and by the class.' (p. 98) 

3.14 Commrnts oa These Studies 

What is interesting about the above is the 'fairness' and 

'reasonableness' expected by students. It is as though schools have 

become places where the rights of the individual students need to be 

recognised. It seems that the teacher is not expected to be the sole 

authority figure. Perhaps there is a realisation that schools are no 

longer places where pupils mainly learn skills and knowledge to prepare 

them for the world of work. It is as though schools now have broader 

aims including the development of many of the social and leisure skills 

and attitudes which were once the exclusive domain of the parents. 

Another explanation is expounded by Balson (1982) who suggests that: 

' The type of society which supported the superior-inferior contin-
uum and the resultant pattern of interpersonal relationships 
started to change in the late 1950s. Beginning with the Black 
Power movement, there was a series of similar social revolts 
including women 's liberation, student power movement, and the 
industrial power movement. All had in common a refusal by a 
traditional inferior group to accept a position of inferiority. 
Whites found that they could no longer dominate the coloured 
people while men, parents, and teachers found a similar resistance 
whenever they attempted to impose their values on women, children 
and students.' (p. 3) 

Another factor could be that pupils are now faced with a 

difficult economic situation. Schools cannot be concerned with simply 

preparing pupils for work, because for many, there will not be any work 

available. It is also likely that many people may change career, or 
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job, more frequently than has been the case in tte past. The growth in 

students taking up places at further education colleges must, In part, 

be due to the economic situation, but for some pupils, this might not 

be a particularly desirable option. It is as though pupils will not put 

up with unpleasant behaviour on the part of their teachers for the sake 

of their vocational training. Raffini (1980) comments: 

' They, unlike the present g-eneration, were g-oal-orientated; they 
were willing to subordinate themselves and their identities to the 
tasks or jobs that had to be done. While they may not have enjoyed 
studying or doing the work required in schools any more than 
present-day students, they realised that they must force themsel-
ves to do it anyway if they wanted to better themselves in 
society: their identities or feelings of satisfaction came second. 
CMaaser AeJievea that cbildrea are ao Jaoger to subordio-
ate themselves, their sense of worth, or their personal identities 
to the goaJs of the acAooJ. Zbey see* rejafcuremect as persons, as 
separate human beings first, before they become involved with 
goals or tasks.' (p.18) 

What appears to be significant for this study is an appreciation 

of the nature of the relationships between pupils and their teachers. 

It seems that if teachers are to be able to help children to build 

their self confidence in articulating their ideas in a particular area 

then adopting an authoritarian stance, where the view of learning is 

that of the impartation of knowledge from the 'expert' teacher to the 

learner might not be particularly helpful for many children. The 

Responsive Teaching Model outlined in chapter two takes into considera-

tion the factors described in this chapter. If teachers are to help 

children to learn, effectively, then it seems that the curricular 

material, the learner, the teacher and the situation need to be woven 

together into a complex pattern. An investigation into how this may be 

achieved is the focus for this study. 
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CHARTER IV 

RESEARCH MEIBQDOLOGY 

4.1 Introduction 

Helen Simons (1985) explains very succinctly that most descrip-

tions of evaluation now refer to the particular, whereas this has not 

always been the case. She points out that this emphasis on the 

particular marked an important change in thinking about programme 

evaluation and reminds us that the requirement for evaluation was 

almost exclusively met by experimental psychologists 'steeped tAe 

mil hypothesis', (p9). She suggests that it called for little 

modification of that tradition to conceive of curriculum innovations as 

treatment variations designed to elicit new behaviours on the part of 

students. She goes on to say that it was a small step for the 

innovations to be seen as 'made to measure' and that the psychometrist 

evaluators continued to measure learning gains as they understood them. 

It was Myron Atkin (1963) who first expressed misgivings about 

this approach, but it was Stake (1967) who first suggested that 

evaluators needed to rethink their methodology. He set in motion a 

reconceptualisation of the evaluation task, away from the idea of 

curriculum developments as 'experiments' to the idea of 'telling a 

story'. He was saying that 'consumers' needed to know a lot more about 

the prestigious innovation than whether it survived the null hypothesis 

test. By the end of the sixties. Stake was moving towards the notion of 

evaluation as 'portrayal' (Stake 1972). At this time, MacDonald was 

using case studies for consumer guidance (MacDonald 1971) and Smith was 

advocating the need for innovators to pay attention to the contexts of 

implementation (Smith and Keith 1971). 

This background is mentioned, not only to attempt to place this 

study in an historical context, but also to give guidance as to where 

this study 'sits' in terms of the contemporary view of research 
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methodology. At the current time, there appears to be a movement which 

is sceptical about 'meaningful' educational evaluation with an appar-

ent preference for simplistic raw data with which to compare schools. 

Simons (1989), makes the observation that schools seem to be under an 

increasing pressure to demonstrate their effectiveness and it appears 

that this pressure is from some parents, politicians and employers. It 

is interesting to note that many of the indices being used seem to 

focus solely on pupil outcomes; eg, attendance and truancy rates; the 

percentage of pupils gaining five or more grades at C or higher; 

destinations of school leavers at 16+ etc. Whilst these indices are 

important, the researcher feels that much more needs to be evaluated; 

such as the learning opportunities for all pupils, curriculum policies, 

the relationships between pupil, classroom, school, and community, and 

above all the 'value added' of a school in terms of its pupils' 

achievements in the widest sense. 

The National Curriculum reforms were once supported by many 

science teachers, but have met resistance. The Key Stage Three tests 

have been boycotted and the truancy figures have not been supplied for 

publication by many schools in England and Wales. The preoccupation 

with 'raw data' - GCSE results, end of Key Stage tests etc, for the 

publication of league tables of schools, school by school, does not 

seem to be in sympathy with a large majority of teachers. There has 

been a view that it is the 'educational establishment' which has 

highjacked the National Curriculum and has made it unworkable. Perhaps, 

in their attempts to make meaning out of the reforms, this is indeed 

what has happened. The researcher's view is that the measurement of 

educational outcomes is not a simplistic issue. It is not necessarily 

sufficient to publish raw test results, school by school to enable 

parents to make a meaningful assessment of an individual school' s 
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efi^K±iveness. Education ia a complex process and it is hoped th&b 

this study will help demonstrate that by collaboration and debate, 

with a desire to have a greater understanding of what seems to be 

effective in the classroom, that real results can he achieved. Simons, 

commenting on the works of Stake, House, Cronbach and MacDonald 

suggests that these writers have recognised a threat to 'some of the 

most valued dimensions of liberal democratic societies (such as 

discourse, dissent and diversity)' and have enabled a more communal 

approach to evaluation practices. 

This study is in this tradition, and even though this approach 

might be considered to have been discredited by many of those with 

influence over the National Curriculum, it is possible that this is 

one way that real improvement might be encouraged to take place. The 

dramatic improvement in the science results at the school in this study 

would be applauded, but the methodology itself might be considered 

unacceptable. 

4.2 Besearch for Teachers 

This study has been undertaken by teachers and it is hoped 

therefore, that it will be accessible to teachers and teacher educa-

tors. Woods (1986) comments that teaching and educational research do 

not have a happy association and that to many teachers much educational 

research appears irrelevant. 

It appears that much of the educational research to date has not 

been undertaken for teachers. Perhaps it has been generated within a 

body of knowledge related to one of the disciplines, such as psycho-

logy, sociology, philosophy and its theoretical interests. Adelman 

(1985) argues this case well. It is not that it is irrelevant to 

teachers, but that the language and methodology is not always acces-

sible to them. Perhaps the practical usefulness of the work is not 
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always apparent to the teacher in the classroom. May and Ruddick (1983) 

quote a teacher who feels that much of the educational research is 

irrelevant to him and that some of the research is undertaken in order 

that the researcher may win a further degree. Woods (1986) suggests 

that: 

' The ideal situation in principle is to amalgamate the two 

functions - the production of knowledge and the 

demonstration of its applicabi 1 ity to educational practice -

within the same person.^ (p. 2) 

4.3 Teacher aa Researcher 

Stenhouae (1975) comments that there has been some movement 

towards this from both sides - from the research, academic end in the 

form of 'teacher educators' and from the teacher end in the form of 

'teacher researchers'. This study attempts to help, in a small way, to 

bridge this gap by undertaking this research from within the teaching 

profession, as a practising teacher with the help and advice of the 

local university. It is hoped that this study will help to enhance 

teachers' understanding, in part at least, of how they may best help 

their pupils to learn. The researcher would argue that this is the main 

function of school and hence this has been the main concern. Within the 

area of science education, the Children's Learning in Science Project 

(CLIS), (arising out of the work of the Assessment of Performance Unit 

(APU)), has highlighted the importance of children's existing ideas and 

how these ideas may be identified and used by teachers and pupils to 

help learners move towards what is regarded as the scientific view. The 

work of CLIS has been within the sphere of teaching-related research 

and this study hopes to help take this tradition forward. Indeed, it 

was the work of the CLIS team which stimulated the development of the 

science department in question and which formed the foundation of this 
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study. 

4.4 Cbse Study - Background to the Methodology 

4.4.1 Characteristics of Case Study 

Simons (1987) discusses her involvement in the evaluation of the 

Humanities Curriculum Project of the late sixties. The project itself 

was directed by Lawrence Stenhouse (see Stenhouse et al, 1970) and was 

aiming to develop a discussion based programme of controversial issues, 

embodied in packs of documentary materials, for secondary schools. 

MacDonald was responsible for the evaluation of the Project and has 

written of how he arrived at the need for case study when he began the 

evaluation in 1968 (MacDonald 1978). Helen Simons was the team member 

responsible for the case study of schools and in her book (Simons 1987) 

she describes what she considers to be the three indispensable 

characteristics of the kind of case study required, where she believed 

that the best way to advance the practice of innovation was to make 

available fully documented accounts of individual cases. She says that 

the characteristics of the accounts are: 

* they must be true, 

* not omit relevant data, and 

* must be publishable. 

The comments made about these characteristics are pertinent to 

this study and it might be helpful to elaborate a little further. She 

goes on to say that fictions have low credibility pointing out that 

'our present grasp of the complex reality is far too tentative to 

permit accurate predictions about what might have been in hypothetical 

situations' (p 66). She also states that the same is true of composites 

and that case studies should be based not only on actual schools, but 

'must report authentic situations'. Secondly, she comments that des-

criptions are all very well, but that this will do little to advance 



78 

understanding unless there is sufficient Interpretive data. She says 

that 'if people are to make judgements alx)ut why innovation took the 

course of action that it did in a particular school, they will need a 

great deal of contextual information' (pp. 66- 67). This is where a 

significant problem lies. If a great deal of contextual information is 

provided, then it will probably not be possible to protect the school 

from recognition by the people who work in it. It is not too difficult 

to protect the school and its personnel against public identification, 

by employing fictitious names etc., but internal anonymity is a 

different issue. Simons goes on to suggest that this could be less of a 

problem if certain developments take place. She suggests that the case 

study should not only be authentic and detailed, but that it should 

also be rigorously accurate and impartial; ' The purpose of the case 

study is to make the experience of innovation accessible to public and 

professional judgment, and not to provide a vehicle for the biases or 

personal judgments of the evaluator. ' (p 67) . 

4.4.2 Impartiaiity of the Researcher 

She also suggests that it is important for the evaluator to be 

seen to be impartial. She suggests that this is much more likely to be 

the case when the case study contains accurate records of the 

judgments, whether they be conclusive or inconclusive, of those 

involved. Simons also suggests that misinterpretations may be largely 

avoided if interviews and lesson observations are tape recorded, and if 

those involved are able to scrutinise the report and agree its 

fairness. Of course, the evaluator will decide what to put in the 

report and what to leave out, but if he or she can be seen, by close 

consultation, to be avoiding 'rigging the evidence' then potential 

problems associated with publication and respectability might be 

significantly reduced. 
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The researcher has attempted to address theae issues in this 

study, but before turning to the research methodology, it is 

appropriate to discuss the researcher's view of the differences between 

the qualitative and quantitative traditions, 

4.5 Qualitative versus Quantitative Traditioos 

4.5.1 The Goals of the Tbo Traditions 

Perhaps the most striking difference is the way in which the two 

traditions treat their analytic categories. The quantitative goal seems 

to be to define catagories as precisely as possible before the study is 

undertaken, and then to determine the relationships between them. The 

qualitative goal, however, seems to be to define and isolate catagories 

during the research process. It is as though the qualitative researcher 

expects the nature and definition of the categories to change during 

the course of the research. 

It seems that the qualitative researcher often looks for patterns 

of interrelationship between many catagories rather than than the 

sharply defined relationship between a limited set of them. It is as 

though the quantitative researcher uses a lens to bring a narrow strip 

into a very precise focus, whereas, the qualitative researcher uses a 

lens which permits a much broader view. 

4.5.2 The Nature of the Questions being Asked and the 

Appropriateness of the Quantitative and Qualitative 

Approaches 

Another difference seems to concern the reporting abilities of the 

respondents. Some social science questions are easy to answer. They 

elicit precise and rapid responses frcan the respondents. Other que-

stions are much more demanding and the respondent can have great 

difficulty in determining what is wanted. It can be difficult to 

articulate a response. This highlights another difference. It would 
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seem reasonable to assume that when the questions allow the respondent 

to answer readily and unambiguously, closed questions and quantitative 

methods are called for, but when the questions are likely to cause the 

respondent greater difficulty and imprecision, then the broader, more 

flexible net provided by qualitative techniques is appropriate. 

4.5.3 Questions Cbncerning the Number azxi Kind of Respondeats 

Required 

A final difference appears to be the number and kind of respon-

dents that should be recruited for the research process. The quantita-

tive researcher appears to require investigators to construct a sample 

of the necessary size and type from which generalisations may be made. 

In the qualitative case, however, the purpose seems not to discover how 

many people share a particular characteristic, but to gain an insight 

into the cultural catagories and assumptions according to how one 

culture views the world. It appears that it is not the number of people 

who hold a particular view that matters, but the categories and assump-

tions themselves which matters. In a sense, qualitative research 

appears to be much more intensive than extensive in its objectives. 

The above has implications for the selection of respondents. The 

researcher feels, for this study, that it is more important to work 

longer and with greater care with a relatively small group of people 

than more superficially with more of them. The research documented here 

concerns an in depth investigation into the Science department of one 

school and not a superficial study of many Science departments. 

4.5.4 Using Qualitative and Quantitative Techniques 

It is felt that the qualitative and quantitative approaches are 

never substitutes for one another - they observe different aspects of 

the same reality. Quantitative research never obviates the need for 
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qualitative research; what seema Important is a keen regard for what 

each of the methods can and cannot do. In this way, it might be 

possible to use them in conjunction to exploit their analytic advanta-

ges. This study is a qualitative study, but quantitative techniques 

have been used where thought appropriate and these are explained in the 

appropriate sections. 

4.6 Case Study, Participant Observation and Ethncgraphy 

The research methods used in this study consist of case study, 

participant observation and ethnography. Indeed, Smith (1978) considers 

these terms to be, essentially, synonymous, and whilst the researcher 

agrees, it is useful to consider them separately. 

4.6.1 The Value of Ethnography in Classroom Research 

Woods (1986) suggests that there are certain parallels between 

ethnography and teaching that make them suitable co-enterprises. In the 

first place, they are concerned with 'telling a story'. Both research, 

prepare their ground, analyze and organise, and present their work in 

the form of a commentary on some aspect of human life. Also, 

ethnography and teaching are both, to some degree, scientific and 

artistic pursuits. Teachers themselves have considerable experience as 

participant observers and as interviewers as part of their everyday 

teaching experiences (see Pollard 1985). With guidance, building on 

their classroom experiences, it is possible that ethnography is more 

available to teachers than some other approaches. Secondly, this 

approach seems to promise to yield results that are newsworthy and 

which cannot be acquired in any other way. Ethnographers have explored 

teacher and pupil perspectives, cultures, strategies and careers (see 

Woods 1983 for an account of these), and would claim to have shed new 

light on these areas. They have, for example demonstrated the strategi-

cal (as opposed to the pedagogical) orientation of much teacher 
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activity (for example; Edwards and Furlong 1978, Ball 1981, Hargreaves 

1977); the structured, meaningful nature of some apparently 'wild' and 

meaningless pupil behaviour (for example Rosser and Harre 1976, Beynon 

1984); the social construction of school knowledge (Hammersley 1977, 

Goodson 1981, Ball 1982); the functional properties of pupil cultures 

(Willis 1977, Davies 1982) and so on. All these exhibit levels of 

meaning that are hidden from manifest observation and that are also 

frequently different from what tbey j&re purported to be. This is the 

type of information that teachers ineed to ]know if it is to have an 

influence on their classroom practice and work in the school. Of 

course, some teachers will be natural, reflective, participant obser-

vers and may anticipate many of the conclusions. It is the very 

familiarity to teachers, however, which constitutes one of its 

strengths. It has been pointed out that much educational research 'has 

explicitly ignored the routine, the mundane and the way in which in the 

most ordinary and commonplace fashion, members make sense of and 

understand the environments in which they Jive. (Hitchcock, 1983, pp 9 

-10) . Ethnographers try to understand the mundane and ordinary and 

Woods suggests that teachers and ethnographers are 'in league in the 

same terrain, with the same identifiers.' 

Pollard (1985) sums up his personal experiences as a teacher-

ethnographer thus: 

' I found that the research process as a full participant was often 
tiring, frustrating- and difficult, and yet it was also fascinating 
and very rewarding to identify patterns in the data and to 
hesi tatingly, step-by-step, attempt to construct a deeper under-
standing of the events and social relationships in which I daily 
participated.' (page 232) 

The chief method of ethnography is participant observation, which 

Woods (1986) suggests tends to be a combination of methods, or rather a 

style of research. Ethnography also relies on interviews and in 
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addition to Interviewing, written materials (teacher diary, pupil 

profiles, schemes of work and curriculum support materials) have been 

used to support the observations and interviews. Participant observa-

tion is discussed first. 

4.6.2 Participant Observation 

Berg and Gall 1983 comment: 

'The participant observer, by virtue of being- actively involved in 
the situation she is observing-, often gains insights and develops 
interpersonal relationships -that are virtually impossible to 
acAieye tAnougA any otAer vnetAod.' (page 490) 

Bryman (1988), commenting on participant observation, says that it 

entails the sustained immersion of the researcher among those whom he 

or she seeks to study with a view to generating a rounded, in-depth 

account of the group, organisation etc. This research strategy was 

specifically advocated by Malinowski soon after the turn of the century 

when he pleaded for the anthropologist to come down from the verandah 

and to mix with the natives. Bryman believes that the debt owed by 

participant observers and qualitative researchers in general to anthro-

pology can be discerned in the widespread use of the terra ' ethnography' 

to describe their approach, a term coined in the context of anthropo-

logy to denote 'literally, an anthropologist's "picture" of the way of 

life of some interacting human group' (Woolcott, 1975, p 112). 

Participant observation, is then, very much 'entwined' with ethnography 

and the term 'participant observation' is used to describe one aspect 

of the ethnographic process. The other aspects have been mentioned 

earlier. 

4.6.2.1 The Problem of Deception 

There are obviously problems associated with complete participa-

tion. One potential problem is that of deception. Whilst this could 

have been a problem. It is felt that this was not an issue with this 
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study. All the partlclpanta were fully aware of the study and the 

reasons for it. They had all been part of the successes at the school 

and had every reason to elicit a greater understanding of the factors 

contributing to the success. Indeed, the readiness of the staff to 

allow classrocaa observations and participate in interviews seemed to 

indicate that the teachers were happy with the focus for the study. 

There was a desire to improve performance still further. When the 

examination results for GCSE, summer 1992 had been published, showing 

approximately 70% of the pupils gaining at least one higher grade pass 

(against a national average of just under 40%) , the deputy head of the 

school asked; 'How on earth do you do it?' The results for Science far 

exceeded those for any other subject, and the deputy head of the 

science department replied 'Because we're brillianV.' There was a 

feeling of pride and success within the science department and the 

underlying reason for the research was to try to answer the question 

posed by the deputy head. The focus for the research was understood by 

all and it was in everybody's own interest to try to gain a deeper 

understanding. It is felt, therefore, that deception is not a signifi-

cant issue for this study. 

4.6.2.2 % e Problem with Objectivity 

The issue of objectivity has been mentioned earlier, but it is 

necessary to elaborate further. In his critique of the Follow Through 

Evaluation, House (1980) cites an example of what he means in 

commenting that the major error of the systems analysis approach 

adopted in that evaluation was to mistake objectivity for impartiality: 

^The analysts thought objectivity was sufficient to ensure super-
iority and influence. More often it means irrelevance. Objectivity 
sought to deal with interests by excluding them. What is needed is 
impartiality which deals with interests by including and balancing 
them.' (House 1980) p. 224 

The researcher has attempted to include such interests, to explain 
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their position in the study and present a balanced picture. 

4.6.2.3 The Importance of Triangulation 

A potential problem with participant observation is that it is 

possible for the observer to become emotionally involved. In a sense, 

this must have been happened, it would be unrealistic to suppose 

otherwise. It had been whilst the researcher had been the faculty head 

that the improvement in examination results had occurred. But, it is 

felt that there was an important reason for attempting to maintain an 

objective stance. The improvement in examination results had already 

been achieved and there was a real desire to try to understand some of 

the factors which had enabled this to happen. The researcher was aware 

of the inherent dangers of being an active participant in the 

department and the research. A number of research methods were used, 

both qualitative and quantitative, to attempt to keep an objective 

stance. These included observation (using a pre-designed schedule and 

field notes), interviews (pupils and teachers), and document analysis. 

Triangulation was important to attempt to demonstrate the validity of 

the findings, particularly with this research methodology, to others. 

4.6.2.3.1 Bias in Participant Observation 

Being a 'teacher-researcher' can bring many advantages, as outli-

ned here, but it is vital that the researcher is aware that there might 

be shared 'common knowledge' which is taken for granted by the 

researcher and the researched. Burgess H. (1985), talking about 

interviewing points this out. This could lead to bias and was one 

reason why triangulation was felt to be so important, in addition to 

the obeying of 'the rules'. Above all, however, it was necessary to 

attempt to 'wash clean' the researcher's own thought processes and to 
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try to keep the school 'anthropologically clean'. In this way, an 

attempt was made to make the views of others more open and to combine a 

deep personal involvement with a measure of detachment. Redfield (1953) 

urged his anthropological colleagues not to hide behind a mask of 

neutrality, and Robinson (1974) advises the researcher to enter a 

public debate with himself in an attempt to elicit the basis of his own 

perception. In some way, it is felt that the important factor was to be 

be aware of these issues, to be 'on one's guard' , and to 'obey the 

rules' of participant observation. Bruyn (1966) suggests that the 

researcher should be able to find the ' cultural meanings' in the group 

being studied provided the researcher is aware of the hazards and the 

rules of participant observation. 

4.6.2.4 Subjective Judgements and Participant Observation 

The researcher does not want to imply that use has not been made 

of subjective judgments. It is felt that subjective judgements are an 

important part of the process. Simons (1989), commenting on this very 

issue stresses that the judgements of people are an important source of 

data. She suggests that professional judgements are an integral part 

of classrocxD interaction and policy decisions and that it would be 

foolish to ignore them. What is important is that a range of people's 

judgments are sought and that a range of methods are used to enable a 

cross check to be made on the accuracy of the information. In this way, 

the validity of the judgments can be assessed. 

This study involved participant observation and it is felt that it 

is legitimate for the teacher-researcher to make subjective judgments. 

Where this has been done, however, the basis and/or background, 

together with supporting evidence for the judgement has been given. In 

this way, it is hoped that others may be able decide if those judgments 

can be considered to be reasonable. 
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4.6.2.5 The Rules of Participant Qbservatioa 

Smith (1978) developed the following criteria to judge the 

validity of a study in which participant observation is used: 

1. Quality of Direct On-Site Observation: 

Smith noted that individuals, organisations, and groups often 

"mask" what is really going on from the researcher. Masking seems to be 

much more difficult to do with participant observers than with other 

kinds of data collection, such as questionnaires. 

2. Freedom of Access: 

In doing participant observation in the school setting, broad 

access is essential. If the administrator succeeds in steering the 

observer to particular schools, teachers or events, then biased data 

will probably be gathered. Similarly, free access to attend classes, 

meetings and so forth unannounced and without prior arrangements is 

necessary to obtain a normal, unbiased picture of what is going on. 

3. Intensity of Observation: 

A great many hours of observation are needed when this method is 

used. As the amount of direct observation increases, the chances 

improve of obtaining a valid and credible picture of the phenomena 

being studied. As intensity increases, the data are likely to improve 

for a number of reasons. First, the likelihood of "faking" or "putting 

on an act" is decreased. Second, since schools operate over long, 

established cycles - the term or year - it is necessary to observe the 

entire cycle in order to gain a complete picture. 

4. Qualitative and Quantitative date: 

Although traditionally ethnographic data have been almost entirely 

qualitative, there is a trend in educational ethnography to collect 

both qualitative and quantitative data. Smith considers arguments 

about these two forms of data to be "pseudo-issues" and sees a gradual 

merging of the two views. 



5. Triangrulatlon and Multimethods: 

This refers to the strategy of using different kinds of data, such 

as tests, direct observation, interview and content analysis, to 

explore a single problem or issue. Although educational ethnography is 

built primarily upon participant observation. Smith argues that this 

method should be supplemented by other data-collection procedures if 

possible. 

6. Sampling of Data: 

Since the participant observer cannot see everything that is 

relevant in the situation being studied, some procedure for getting a 

representative sample of the total data universe is necessary. The 

first step is to get a picture of the total territory that is relevant 

to the observer's goals. In a school, this could include the principle, 

parents, teachers, students, and non-teaching staff in a variety of 

settings such as classroom, faculty lounge, cafeteria, and playground. 

Then, with the total amount of observation time in mind, the observer 

can develop a sampling plan that covers the entire territory to some 

degree. 

7. Unobtrusive Measures: 

The participant observer should be alert to unobtrusive cues that 

provide insights into the behaviour being observed. Such cues provide 

the observer with a clearer picture of what is going on. For example, a 

teacher who is always late for appointments with the observer may be 

giving an important cue about his or her attitude and this could be 

probed. 

4.6.2.5.1 Applying the Rules to this Study 

Addressing each of the above criteria in turn: 

1, Because of the position of the researcher in the school, and the 

fact that he had worked with the staff and pupils since September 1987, 
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it was possible to have a significant amount of knowledge about 

the individuals concerned. There was a familiarity with the school, 

its systems, the background of the pupils and the personalities of the 

staff. He was not a 'remote' researcher, but an active participant in 

the development of the department and the teaching of the pupils. Over 

such a period of time it would have been difficult for significant 

imasking to have taken place. 

2. The researcher had complete freedom of access and was able to move 

about the school with complete freedom. He was known by all teachers 

and pwpils, ran and attended meetings, was able to choose samples 

freely and had complete access to any documentation required. 

3. The research was conducted over a number of years, not by a 

visiting researcher gathering data over a very limited period. During 

this time it was possible to build up a picture of the school as an 

lorganisation and to gain an understanding of the personalities invol-

ved. This knowledge was invaluable when approaching people for inter-

views or observations, in the collection of the data and its interpre-

tation. 

4. Qualitative and quantitative techniques have been used. The 

methods included interviews, observations, field notes and document 

analysis 

5. It was felt important to use a number of methods, as indicated 

above. It is all very well being aware of the issue of objectivity but 

it is quite another to demonstrate the validity of the findings to 

'completely' objective researchers. The research issue was explored 

using a variety of methods. 

6. Data was sampled, but being a case study, sampling was limited as 

much as possible. Each member of the Science staff was interviewed, 

together with the special needs coordinator who was involved in the 
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production of some of the curriculum material. The study is concerned. 

with pupils in the lower school (National Curriculum years 8 and 9) and 

both year groups were observed, including the lower and upper ability 

band pupils. All the pupil profiles were analysed but samples of 

lessons were observed. The problem of sampling bias was appreciated. 

Hammersely (1984) also reflects on how, in his research, he made ad hoc 

decisions about which lessons to record, concentrated on oral aspects 

of classroom work, made irregular visits to the staff room, indulged in 

uneven intervention with teachers - all of which raises questions about 

'tAe represewfatjyeness of jmy data to wAjcA the jac*cf systematjc 

sampling- gave rise' (p. 51). These issues are addressed later in this 

thesis. 

7. The researcher was alert for unobtrusive cues and comment has 

been made on these where appropriate in the research material. 

4.6.2.6 The Descriptive Versus the Judgmental - a Potential Problem 

At this point it is worth mentioning another aspect of potential 

bias. The a&ove 'rules' are all very well, but it must be remembered 

that the researcher was undertaking this research as the Head of 

Faculty. Griffiths (1985) talking about undertaking research in a 

school where he was the Head of the Remedial Department suggests that 

some teachers may feel threatened by the teacher-researcher and could 

feel that the research was a case of 'checking up' on them. 

It is possible, of course, that perceptions of the research could 

easily move away from the the descriptive to the judgemental. It was 

important to be sensitive to the issues of how and what data were to be 

collected, treated and handled. It is not felt that this was a major 

issue because the purpose of the research was discussed with all 

concerned. It was understood that the aim was to try to identify why 

the department appeared to be successful, so that the science depart-
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meat could attempt to identify the significant factors for further 

development. It is worth noting that it was, in a sense, the whole 

department which was the 'participant observer' in the study. Whilst 

the researcher was the person formally undertaking the research, the 

whole department was involved in the formulation and implementation of 

ideas. This is felt to be significant for two reasons. Firstly, 

everyone was involved - from within - for their own development as well 

as that of the department, and secondly, the problem solving ethos 

which developed aided the objectivity of the study. The researcher was 

not relying on his perceptions alone. Ideas were discussed, trialled 

and discussed again, hence enabling a clearer picture to develop. It is 

also worth noting that the focus for the study was not concerned with 

finding faults. If this had been the purpose of the research then the 

issue of the study turning from the descriptive to the judgmental would 

have required a much higher priority. Also, the audience of the 

research was understood. It was not for the school management or for 

outside inspectors or for the LEA. The intended audiences were the 

people themselves and the university. Griffiths (1985) identifies with 

this, suggesting that 'an investig'ation which is cxmdacted by a 

teacher-researcher for his or her own enlightenment of professional 

development may be seen as less threatening- than an exercise aimed at 

wider audiences' (p. 210). He stresses that this would be particularly 

true if the wider audience was to be those who had influence over the 

careers of those upon whom the focus of the research falls. This is not 

to say that this was not an issue, but that it was not felt to be 

significant in this study. In some way, this was because of the success 

of the department and the apparent credibility which had been built up 

during the researcher's time at the school. It was, however, important 

always to bear this potential issue in mind, and that there was no 

substitute for sensitivity, an awareness of the issue and 'keeping to 
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the rules'. 

4.6.3 Case Study 

Some issues related to case study have been discussed earlier in 

this chapter. This will now be developed further. 

The case study approach has a long history in educational research 

and has been used extensively in other areas of research such as 

clinical psychology and the study of individual differences. For 

example, much of the work of Siground Freud and Jean Piaget employed 

case studies. Case studies are also common in practical work. For 

example, a physician who examines a patient with a severe illness will 

make a medical case study which covers previous illnesses and the 

development of the present one. A police officer may be ordered to 

study the case of a gang of youngsters who are accused of crime, and he 

creates a 'file' which includes personal data on the gang members their 

previous criminal records, and data on the crime on question. Most of 

us have a file in our boss's office; it will be used when we apply for 

a prmotion. Werdelin (1981) comments that a case study is a natural 

way of studying an individual or a permanent closed group. She 

considers that this approach might be able to provide important 

insights into the factors that effect and influence people which may 

not be detected by experimental or other traditional approaches. 

Skilbeck (1983) claims that as a style of research, the case study 

is doubly effective, suggesting that while perfecting the use of 

observational methods and documentation it also illuminates the process 

of schooling and opens it up to evaluation by all those concerned with 

education. 

4.6.3.1 Limiting the Scope of the Study 

It is evident that a case study could mean an enormous undertaking 
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if a researcher wanted to study all aspects of an individual or group 

and tries to collect all the available data. In many cases, this is 

clearly unrealistic, and it will be necessary to limit the scope of 

the study. This can be done in two ways: 

* by limiting the study to essential aspects, and 

* by using a systematic way of approaching the data 

collection. 

4.6.3.2 Generalising the findings frcmCbse l&B&Kircb 

Borg and Gall (1983), commenting on case study suggest that many 

case studies are based on the premise that one case can be considered 

to be typical of many other cases. It is assumed that once such a case 

has been located, then in-depth observations of this single case will 

be able to provide insights into the class of events from which the 

case has been drawn. Borg and Gall point out that there is no way of 

knowing just how typical the selected case may be, and suggest that it 

would be unwise to draw general conclusions from a single case study. 

The case study outlined in this study concentrates on the science 

department of one school. Whilst it is accepted that it would be 

hazardous to draw too many general conclusions, the researcher agrees 

with Hamilton and Delamont (1974), that whilst individual classrooms 

display a diversity, they also share many characteristics. Hamilton and 

Delamont suggest that by studying a particular context it is still 

possible to clarify relationships, pinpoint critical processes and 

identify common phenomena. This view is supported by other researchers, 

eg. Walker (1972) and Robinson (1974). 

4,6.3.3 The Problem of the Missing Null Hypothesis and the Absence of 

Replication 

This study attempts to provide a number of insights into the 

reasons for the children's increased motivation and self confidence 
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and that these insights could well be of value to educators in other 

schools, as well as those responsible for the training of teachers. 

Several kinds of case study can be found in the behavioural science 

literature, including: historical case studies of organisations, obser-

vational case studies, oral histories, situational analysis, clinical 

case study. This study draws on the methodology of action research, 

observational case study and situational analysis where observations 

and the views of various participants are elicited to provide a deeper 

understanding of the event being studied. 

Stake (1978), defines case study as; 'the study of a bounded 

system, emphasising- the unity and wholeness of that system, but 

confining- the attention to those aspects that are relevant to the 

research problem at the time.' Some critics of case study methods 

state that good research requires sceptical thinking and systematic 

replication. This is not excluded from case study research. Some case 

study workers are good at both - eg. Becker and Smith. It is also said 

that a built in cautiousness, such as statistical testing of the null 

hypothesis is missing from case study research. The researcher would 

argue (with Stake 1978), that seeking confirmation from a variety of 

sources (triangulation) has some of the effects of replication. It has 

also been said, by some, that the case study lacks validity. This is 

considered to be an oversimplification. No study has inherent 

validity and it is appropriate to ask "valid for what?" A given case 

study might be valid for some purposes and totally invalid for others. 

Triangulation has been used to increase the validity of the study, and 

in answer to the critics who might challenge the findings because they 

feel that case study research is subjective, arbitrary, non-representa-

tive and inconclusive then whilst this might be true, the study is not 

therefore invalidated. An attempt has been made to produce a valid 
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study by providing a description of the methodological and conceptual 

reasoning that took place including the efforts at verification and 

disconfirmation. 

4.6.4 Action Research 

4.6.4.1 Action Research as Teacher Researcher 

Werdelin (1981) suggests that action-related research is defined 

by the fact that the research plan is systematically changed during the 

research activity as a result of what consequences this activity has. 

Borg (1981) describes the goal of action research as the gathering of 

evidence that can help the teacher (or administrator) make decisions 

about the local school. He suggests that the practising educator is not 

interested in generalising his results beyond the local school district 

or even the single school or classroom. Kelly (1985) outlines what she 

considers to be the two main strands of educational action research in 

Britain. One strand is that of 'experimental social administration' 

exemplified by the Educational Priority Areas, the other strand is the 

teacher-researcher model, stemming from the curriculum development work 

of Lawrence Stenhouse and his colleagues in East Anglia. This study is 

concerned with the second strand, that of the teacher-researcher where 

the research is essentially teacher-based. This is in complete contrast 

to the 'experimental social administration' action research type 

projects where it is not uncommon for the research workers to maintain 

their role as 'outsiders' in the situation under study. Elliot (1983) 

argues that teacher-based action research should be practitioner-based 

and characterised by an absence of a division of labour between 

practitioners and researchers. Ebbutt (1985) suggests that educational 

action research is ' the systematic study of attempts to improve 

educational practice by groups of participants by means of their own 

practical actions and by means of their own reflections upon the 
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effects of tAose actiooa.' (p. 156). It was this desire to improve 

educational practice as described above which drove the development of 

the science department under consideration forward. Some commentators 

suggest that the aim of action research is to inform the participants 

only, and not to add to the general body of knowledge. Whilst this 

sentiment is understood, this study attempts not only to improve the 

educational practice of the science department under consideration, but 

to add to the general body of educational knowledge as well. The 

researcher agrees with Rapoport (1970) who suggests that action 

research aims to contribute both to the practical concerns of people 

in an immediate problematic situation and to the goals of social 

science by joint collaboration within a mutually acceptable ethical 

framework. Hult and Lennung (1980) have added further refinements. In 

their view 

Action Research 

1 simultaneously assists in practical problem solving and 

expands scientific knowledge; 

2 enhances the competencies of the respective factors; 

3 is performed collaboratively; 

4 is performed in an immediate situation; 

5 uses data feedback in a cyclical process; 

6 aims at an increased understanding of a given social situa-

tion; 

7 is primarily applicable for the understanding of change 

processes in social systems; 

8 is undertaken within a mutually acceptable ethical framework. 

Kelly (1985) commenting on this view feels that this ' combines a 

strong research component with a respect for participants' knowledgre 

and understanding. Action and research are integrated and proceed 
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simuJtaaeouajy.' (p. 132). It was felt that this approach would enable 

the department to work towards educational change as well as make 

a contribution to knowledge. This is what has been attempted in this 

study. 

4.6.4.2 Action Research and the Whole Science Department 

It is also worth stressing that this study has not just been 

undertaken by one teacher. The whole science department at the school 

was involved. Everyone contributed to the debate, wrote and taught the 

materials, evaluated the materials and methods used, refined them etc. 

This is important because the action research very much involved the 

whole department. Without this involvement, the department may not have 

moved forward. The people were interested in the approaches under 

discussion and saw that they 'worked' in their classrooms with their 

pupils. This success lead to further development, refinement etc. This 

is stressed because this aspect of the research seems to add to its 

objectivity. It is not the view of one person which is portrayed here, 

but the results of a whole department involved in action research. It 

is also felt that approaching the research 'from within' has a number 

of advantages, which far outweigh the disadvantages discussed earlier. 

These include: 

1. An intimate knowledge of the context, 

2. A knowledge of contextual features and events, 

3. Being in a position to view both the obvious links between 

situations and events and an understanding of the more 

subtle or diffuse links, and 

4. Being in a position to assess the implications of following 

particular avenues of enquiry. 
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4.6.4.3 Action Research and Individual Teachers' Professional ]Dem&-

Iĉ xnent 

The position of teacher-researcher is unique and the benefits 

which may be accrued can be extremely valuable, not only to the 

teacher, but also to his or her colleagues, pupils, school and the 

research community in general. It is not just the 'results' of the 

study which may be valuable, but the development of the teachers' own 

professional expertise and improved practice. If the researcher's 

colleagues have been involved fully in the study, then this applies to 

them, as well as the teacher undertaking the study, and hence could add 

to the expertise of the wider school community. This is discussed later 

in the thesis but, for now, the detail of the research design is 

addressed. 
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CBAFTER V 

RESEARCH DESIGN 

5.1 Introduction 

The research design involved three methodological stages:- the 

exploratory, field operational and explanatory search. Owing to the 

nature of action research, there was an element of overlap between the 

stages and further details can be found on page six. 

5.2 The Exploratory 

It appears that during the undertaking of this study, significant 

progress was made with adapting the approach to science teaching at the 

school in question. Science has been seen to be successful in a number 

of ways: 

1. Examination success at GCSE 

2. Numbers of children opting for the dual award science 

3. Comments made by children about their science, eg. to staff 

and on their records of achievement. 

The research has explored a particular approach - 'Responsive 

Teaching' and the apparent success of the methodology seemed to be of 

particular interest for this study. If children were choosing the 

Double Award course and were achieving excellent examination results 

(above the averages expected from these pupils), then it was possible 

that the teachers were enabling the pupils to focus their minds on the 

conceptual area of interest during science teaching. The department 

therefore appeared to be particularly suitable for study. 
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The exploratory stage is itself divided into a number of phases, 

which are: 

* Initial lesson observations. 

* Analysis of pupil profiles. 

* Interviews with Science Staff and Special Needs Coordinator. 

The above, together with the background theory, was used to 

develop an observation schedule for a more detailed investigation of 

the factors and strategies which enable children to focus their minds 

on the conceptual issue being taught and how it might be possible to 

build and maintain the children's self confidence. 

5.2.1 Interviewing 

Wragg's (1978) cautionary note that interviewing is the oldest and 

yet sometimes the most ill-used research technique in the world, was 

felt to be pertinent. He lists many pitfalls, but three sorts of bias 

are of particular interest. That of the interviewer, of the respondents 

and the conversation act itself. 

5.2.1.1 Interviewer Bias 

Millband (1984), commenting on these biases suggests that more 

often than not a teacher is more used to asking questions (consciously 

or unconsciously) which cue children into giving answers which direct 

them towards building a framework of ideas. The teaching methodology 

under scrutiny here has at its very core the use of questioning which 

tries not to cue children into giving the answer the teacher wanted. 

These skills were developed with the teachers over the duration of the 

project and has been commented upon by teachers in the interviews. The 

researcher trusts that the transcripts show that this bias has been 

eliminated, as far as possible. 
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5.2.1.2 jRogxxkbnt Bias 

With regard to respondent bias, under interview conditions, 

answers can be given (although not always) which are thought to 

please the interviewer. This is, to some extent, connected with the 

bias discussed above. The climate within the science department was such 

that this was felt unlikely to happen. The climate was felt to be open. 

However, to attempt to eliminate any potential bias, a number of 

strategies were used. 

Staff and pupils were nurtured into spilling out information, in 

any way the person chose to do so, and in their own time. Only a few 

questions were asked and these were open questions. The respondents 

were also given advance warning of the interviews. They were assured 

that no 'testing' was involved and that their answers were not only for 

the purposes of research but also so that we could use the ideas to aid 

our future development. Verbal questionnaires were not used. 

No-one refused to give an interview. The climate, as mentioned 

above, was supportive and open, both with and between staff and 

children. The success of the department in recent years, and hence the 

department's high standing within the school seemed to suggest that the 

staff were very willing to continue the improvement process. They 

fMxwMd t%) i^el that it was in their own best interest to be honest. 

5.2.1.3 The 

The interviews were 'face to face' interviews, not written 

conversations. Stenhouse (1975) advocates interviewer and interviewee 

sitting side by side, rather than face to face, as if to symbolise the 

fact that the interviewer and interviewee together face a common task. 

The researcher had found that this can cause communication difficulties 

and that it can be difficult to read non verbal signals. A compromise 

was found which proved to be effective, where interviewer and intervie-
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wee are placed at 90 degrees to each other. This seemed to provide a 

perception of common approach without connotations of confrontation and 

also allowed non verbal signals to be seen. 

5.2.1.4 Use of Tape Recorder and Notes 

The interviews were recorded so that a permanent record was 

available, and brief notes were taken to enable the researcher to focus 

his thoughts as the interview progressed. MacDonald and Sanger (1982) 

have given a comprehensive account of the advantages and disadvantages 

of note taking and tape recording. The combination was chosen so that 

the brief notes would enable the interviewee's stumbles, irrelevances 

and incoherences, to be omitted, whilst keeping a professional control 

of the record. This enabled points to be summarised as the interview 

progressed to verify the researcher's perceptions with those of the 

interviewee. If there was a mismatch, then supplementary questions were 

asked to cross-check. The summaries were particularly useful when 

processing the data. 

It is recognised, however, that note taking is not without its 

problems as it can constrain natural discourse and reduce non-verbal 

contact. Also, it is possible to miss points altogether and little raw 

data survives. This means that there is a lack of objective evidence to 

substantiate analysis and an increased risk of interviewer error/bias 

in generation. The latter can be compounded at an advanced processing 

stage. For these reasons, the interviews were also recorded. This 

enabled the personalised relationship and conversational style to 

remain since it was not necessary to take notes at all times. It was 

thus possible to listen; the raw data, being preserved in verifiable 

form. This proved very helpful at the data processing stage since it 

was found, on transcribing the tapes, that some apposite comments had 

been missed. 
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In summary, therefore, the tapes were found useful for verifica-

tion and the knowledge that when it was necessary to listen particu-

larly carefully during the interview, note taking could be suspended. 

The notes were useful because they speeded up the transcription and 

processing whilst enabling the researcher to summarise during the 

interview to check perceptions with those of the interviewee. 

5.2.1.5 Further (Comments on the Nbtazecd: tiu: Interviewing Proceaa 

Tripp (1983) has argued that the interview ought to provide more 

coherence for the subject. He says that it should attempt to under-

stand, take on board and explore what the interviewee's questions are 

as well as pursuing the interviewer's agenda. Tripp suggests that an 

attempt to record what someone thinks on a particular question must 

also include the attempt to discover how that question and its relevant 

features is placed in the world view of the interviewee, that is in the 

interviewee's rather than the interviewer's terras. In this regard it 

seems that it must be equally important for the interviewer to learn 

what questions are important to the interviewee, as it is to learn what 

questions are important to him or herself. One way of achieving this, 

suggests Tripp, is to allow the interviewee joint responsibility for 

structuring the interview in terms of the progress of questions, in 

content, kind, sequence and number. It appears that one is dealing with 

questions of power: the extent to which power is equally shared, or in 

this case, the symmetry of the communication. 

Walker (1985) suggests that for the interviewer to be alert to the 

issue discussed above, it is not difficult to frame the interview in 

ways that at least provide opportunity for reflection and processing 

within the interview itself. The tactics used to attempt to enable this 

were; pausing at intervals, giving the interviewee time to think, 

offering summaries and asking for an assessment of the researcher's 
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understanding as the interview progressed. The intention of the 

interview was made quite clear, and as has been commented earlier, the 

results were, in part, to enable the improvement process of the 

successful science department to continue which was to everyone's 

benefit. 

Adreski (1972) suggests that the act of conversational intervie-

wing does not need to sink to the level of raechanicalness. It can be a 

graceful and joyful act, enjoyed by both sides and suffered by neither. 

What is more, Adreski contends that unless it becomes such an act, it 

will only fail in it's main function. It is recognised that one cannot 

conduct an interview by bombarding one's victim with a barrage of 

questions, which is only tiresome and tiring for both sides. Adreski 

suggests that the only way to make an interview an enjoyable, social 

act, both for the interviewer and for the respondent, is to enable two 

way traffic. In this way, the respondent might feel less a victim and 

more a true partner, a true conversationalist.' 

It is hoped that the respondents felt, at least fairly closely, 

that they were true partners. The researcher is satisfied, as fas as is 

possible, that true feelings and perceptions were not hidden. 

One of the main reasons for choosing conversational interviewing 

over other forms, was, as Allport (1942) suggests, we should ask people 

if we want to know how they feel, what they experience and what they 

remember, what their emotions and motives are like, and the reasons for 

acting as they do. 

Millband (1984) suggests another advantage and the researcher 

agrees that conversations also provided time for watching as well as 

for listening and talking. Gestures and facial expressions gave 

additional information as to what was happening in his or her mind and 

hence helped to identify when further probing was necessary. The 

interviews were transcribed, and then stored for future analysis. 
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5.2.2 Pupil Profiles 

5.2.2.1 The Manner in which the Profiles were Completed 

The profiles were completed by all the children in year Eight. 

An example is given in appendix two. The method used in its ccrnipletion 

was: 

1. The pupil was asked to write, in rough, their thoughts about their 

science. Where they thought they had done well and where they thought 

they needed to improve. The reason for writing the statement in rough 

was so that the spelling could be checked, or the teacher could help a 

child to articulate their thoughts. A few children knew what they 

wanted to say but could not put it into writing - a familiar problem to 

the staff with respect to scientific ideas. 

2. As this was happening, the children completed the pupil box 

'Assessment of Attitude and Approach', using a scale of 1 to 4. 

3. The children copied their statements onto the form after they were 

checked. 

4. The teacher then sat down with each boy in turn and completed the 

teacher boxes: the teacher's assessment of attitude and approach 

together with the assessment of attainment and the teacher comments. 

The levels are relatively arbitrary and refer to criteria drawn up by 

the science department. They do not in any way relate to the National 

Curiculum. Generally, for each skill, level one indicates it can only 

be achieved with lots of teacher help whereas level five indicates it 

can be achieved by the pupil without any help. 

The pupil comments were particularly interesting. The profiles were 

completed as part of the normal reporting process within the school and 

not specifically for this research. Profiles of a similar nature were 
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being completed by the boys in all their subjects amd they were used to 

commenting on their progress and perceived areas for improvement. It is 

important to stress that the boys were not guided towards any 

particular response. 

5.2.2.2 Profile Analysis 

165 profiles were completed and all of the pupil comments were 

analysed. The attainment boxes were ignored for this study. An example 

of the profile can be found in appendix I (page 301). The comments 

below refer to the way in which the comments were classified, and 

examples can also be found in appendix I (pages 302 to 307): 

(a) Page 302; Some children like the 'academic', they like to learn 

things or they have a particular career intention, e.g. to be a 

doctor. 

(b) Page 303: Some children like the practical work - being 

"active". 

(c) Page 304: Science is enjoyed for various reasons. One boy felt 

that he did well when he tried, another liked talking about his 

work to the class and another found a topic interesting because he 

already knew a lot about the subject. This seemed to give him self 

confidence, as it did teacher 1 - recorded in the interviews with 

staff. 

(d) Page 305: Some children were motivated by external factors; get-

ting on well with classmates and teacher, rewarded with a 

commendation (his first one was for science), liking the teacher 

and having some credits, rewarded for work completed using the 

computer, enjoyment following an improvement in comprehension and 

presentation. 

(e) Pages 306 and 307: These comments are pertinent because the 
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children have highlighted some areas of concern. These areas would 

seem to diminish children's self confidence and so are as 

pertinent as the motivators. There were problems with: time to 

complete practical work, recording experimental work, expressing 

ideas in writing even though thinking was sound, handwriting and 

spelling, not enough experimental work, a dislike of copying from 

the blackboard, words which were not understood. 

Analysis also shows that: 

114 said that they 'enjoyed' their science. 

79 particularly mentioned practical, investigations, experiments, 

problem solving. 

27 said that they had done well in science. 

42 said that they had problems with presentation, write-ups or 

spelling. 

Closer analysis reveals other interesting factors. Because each 

profile was signed by the teacher it was possible to look at the 

positive and negative comments with respect to the teachers. For 

confidentiality the teachers names are not used. They are refered to 

as teacher 1,2,3 etc. 

Adverse comments towards science appeared against three teachers 

out of a total of seven. Whether these teachers de-motivated children, 

or sapped their self-confidence in some way whereas the others built 

and maintained that self confidence is not clear. What is interesting 

is that one of the teachers who drew adverse comments also drew 8 

positive comments about the topic on 'Processes of Life'. This was the 

topic where teacher 1 had worked with the SENASS advisor to produce an 

exemplar module. It seems as though this had been successful and 

further analysis is documented in chapter six. Also of interest is that 

teacher 4 drew 14 positive comments, with respect to the modules on Air 
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and Weather. This teacher had not taught 'Processes of Life' using the 

modified module. The 'Air and Weather' module had been taught in a 

particular way. The children were able to express their ideas and the 

children used these ideas in the design of their own experiments. This 

topic was highly conceptual, but this did not appear to deter the 

pupils. It was very open ended and the children planned their own work 

and build pieces of equipment which they subsequently used. This 

teacher was well liked and appeared to have a natural style which 

seemed to enhance the children's self confidence. This teacher was 

included in the next phase of the research, where the strategies used 

are analysed. 

5.2.3 Pilot Observation of Lessons 

The data from the above proved most useful. With these 

comments in mind a further number of lessons were observed, although no 

formal observation schedule was used. One could not be found which was 

thought to be appropriate. The purpose of the observations was to 

enable the researcher to focus more clearly on the data to attempt to 

design an observation schedule which could be used with a number of 

more formal observations. Field notes were written and it was felt that 

this experience helped with the practice of recording data during the 

observations. 

These initial observations were very useful and highlighted a 

number of possible factors. For example, the general atmosphere; the 

quality of the questioning used by the teacher; the way in which the 

teacher accepted, or otherwise the pupils' ideas; the use of praise and 

encouragement; the way in which the teacher responded, or ignored 

pupils; the strategies used by the teacher in structuring the work and 

the non-verbal signals displayed by the teacher. 

5.2.4 Four Characteristics of Work in Successful Classroans 
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On observing a number of lessons, it became apparent that the 

lesson appeared to contain a number of characteristics which were 

interrelated, and the success, or otherwise of the lesson, seemed to 

depend on the teacher's skill at managing these factors successfully. 

Firstly, the group social behaviour of the class appeared to be a 

major characteristic; different classes behaved in different ways, and 

the dynamics of the groups within the classes varied. Some classes 

contained many pupils who arrived at their science lesson ready for 

work, were quiet and were well equipped in terms of pencils, rulers, 

and pens. Other classes contained groups of pupils who arrived noisily, 

did not line up but 'swarmed' around the door, waiting for the teacher. 

Some classes contained pupils with learning difficulties and / or 

pupils with behavioural difficulties. Pupils also came from a variety 

of cultural and social backgrounds. It seemed that each class typically 

consisted of a number of sub-groups, or cliques which rejected or 

supported particular types of behaviour. This was evident both inside 

and outside the lesson. It was quite clear, from the lesson observa-

tions that some teachers managed the group social behaviour of their 

classes successfully and others found this more difficult. 

The second major characteristic seemed to be the nature of the 

interpersonal relations within the classroom, both between pupil and 

teacher, and between pupils. It appeared that it was the nature of the 

interpersonal relations within the classroom which contributed towards 

the success, or otherwise, of the lessons observed. It was felt that 

successful learning happened when the teacher was able to manoeuver the 

pupils through the activities, attending to individual pupils' concep-

tual understanding, whilst also paying particular attention to the 

nature of the relationships within the classroom. In a sense, it 

appeared to be the nature of the interpersonal relations which enabled. 



110 

or otherwise, successful learning to take place. It seemed that the 

successful teachers were able to navigate through the cognitive 

dimension, and the group social behaviour of the class, by using 

positive interpersonal relations. 

It is therefore felt that the third major characteristic is the 

pupils' conceptual understanding. 

It was also apparent, that successful lessons happened when the 

teachers attended to the above three factors in their planning. It 

seems that teachers have access to, and control of, the planning, 

whereas the other factors mentioned above are rather more elusive. It 

seemed that the quality of the planning was a major factor in the 

success, or otherwise of the lessons observed, and this has therefore 

been identified as the fourth major characteristic of work in 

successful classrooms. As a starting point, therefore, It was felt that 

the four main characteristics worthy of further analysis were the 

group social behaviour of the class, the interpersonal relations, the 

individual pupils' conceptual understanding and the teachers' planning. 

Planning 

Con&Rtual 

1 I 

c 
Understanding 

X 

Interjtersonal 
Relations 

6ro6p social behaviour 

The lesson occurs in 

the centre circle, 

the teacher naviga-

ting between the four 

dimensions as he or 

she feels during the 

lesson. 

Fig (5.1) Four characteristics of 
work in classrooms 

5.2.5 The Development of an Observation Scl^dule 

Armed with the information from the field notes, and bearing in 

mind the discussion above, it was now possible to design an observation 
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schedule for the field operational stage of the research. 

5.2.5.1 Verbal Interaction 

It is very easy to use observation schedules to 'decide' the 

nature of the interaction between teacher-pupil and pupil-pupil. Many 

such schedules exist (e.g. Eggleston, Galton and Jones 1975). It is 

suggested here that the quality of the verbal interaction between 

teacher-child and child-child could be important if children are to 

increase their confidence at articulating their ideas. There are three 

descriptive systems in particular, which attend to the linguistic data; 

Barnes (1969), Bellack et al (1966) and Flanders (1967). The problem is 

that these schedules all assume that talking is the important fact in 

the classroom whereas the researcher feels that non-verabal signals are 

as important as the verbal interaction. Talking is important, however, 

and it is worth investigating methods of analysis. 

Barnes has two main educational tenets. That pupils should be 

encouraged to participate and draw on their own knowledge and exper-

ience as much as possible; and that teachers' questioning should be 

more concerned with stimulating thinking than eliciting factual infor-

mation. The descriptive system he proposes concentrates on two aspects 

of the interaction: 

(a) pupil participation and the way the teacher handles the turn-

taking system and guides the development of the topic. 

(b) teachers' questioning: 

- factual. 

- reasoning (open and closed). 

- other open questions (not requiring reasoning). 

- social. 

Barnes notes that pupils' participation is too low; they ask too 

few questions and when they are willing to contribute, their contribu-
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tions are not built upon. 

Bellack et al (1965) suggests that all interactions can be 

described in terms of four moves. 

* structuring - setting the context. 

* soliciting - moves intended to elicit an active verbal cognitive 

or physical response. 

* responding - to fulfil the expectations of soliciting moves. 

* reacting - to modify and/or to rate what has been said 

previously. 

Probably the best known of these systems is that devised origin-

ally by Flanders (in Amidon and Hough 1967). His early ten point scale 

is given overleaf: 



1 1 3 

Mainly talk 
coming fro* 

Catagory Type of 
behaviour 

Examples of talk in 
the catagory 

Teacher talk, having 
the effect of indirectly 
iafloencing behayiours. 

Teacher talk that attempts 5 
to influence children 

Pupil talk 

Accepts feelings 

Praises of encourages 

Accepts or uses 
ideas of pupils. 

Asks questions 

Gives information 

Gives direction 

Criticises: justifies 
authority 

Teacher-initiated 
pupil talk 

9 Pupil-initiated 
pupil talk 

10 Silence or confusion 

Teacher accepts or clarifies the 
feelings of pupils (quite rare, 
usually concern is more for ideas). 

Often a single word -'Good!' 
Kayhe,'! see, yes, well go on then.' 

'That's fine, now if we to do 
that...' Often finishes using his 
own ideas. 

Does so with the intent that pupil 
will answer. Mot rhetorical,e.g. 
'Nhat do you think you are up to 
John' 

Gives facts or opinions; expresses 
own ideas. Characteristically, the 
most frequently used catagory! 

Commands or orders with which 
pupils are expected to comply, e.g. 
'Now light your hunsen burners'. 
'You will do as I tell you.' All 
teacher talk aimed at changing 
behaviour to acceptable pattern. 

Any talk by children in direct 
response to teacher, most fre-
guently the answer to a direct 
question. 

Pupils want to talk, and do so 
of their own free will; typically 
they ask a question of the teacher. 

Children working quietly on their 
own, or informally where much talk 
makes it impossible for observer to 
interpret correct catagory. 

Table (5.1) Flander's Ten Point Scale 

There have been criticisms of these crude measures (e.g. Edwards 

and Furlong 1978), but some significant findings have emerged from the 

approach. The 'rule of two thirds' states that someone is talking in 

the average classroom for about two thirds of the time. For two thirds 

of the time the person talking is likely to be the teacher and for two 
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thirds of the time the teacher is speaking, the talk is likely to be 

concerned with the giving of information. Reid and Hodson (1989) 

comment that the one third of classroom talk not allocated to teacher 

talk is not necessarily allocated to talking by all, or even a majority 

of the pupils. They suggest that it may be given to individual pupil 

talk in the public arena as the result of teacher questioning. It seems 

that in a class of 25 pupils, the opportunity for any one child to talk 

meaningfully about science could be very short. 

It seems, then, that we have one criterion for evaluating what is 

happening in the classroom: the quantification of verbal interaction 

patterns. The way in which the teacher asks questions, accepts 

children's feelings and ideas and uses praise and encouragement seems 

to be central to the building and maintenance of the pupils' self 

confidence. 

5.2.5.1.1 Open and Closed Questionning 

It is worth looking at questioning in more detail. Millband (1984) 

discusses question types and suggests that open/synthetic questions 

relate to an inferential style of teaching and closed/analytical relate 

to am expository style of teaching. She derives a continuum for two 

models, the 'closed-open' of Kerry (1982), and the 'analysis-synthesis' 

of Turney (1977), (based upon Bloom et al, 1956). These are explained; 

Closed-Open Model 

Closed questions- those which require a single word or very 

brief response, for which there is a single correct answer and the 

answer has been predetermined by the questioner. 

Open questions- those which require an answer running to a 

sentence or more, where a variety of responses could be acceptable 

to the questions and where they may have no correct answer. ' 
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Analysis-Synthesis Model 

Analysis questions- asks pupils to break down the subject 

matter into parts and to study the nature of those parts and the 

relationship between them.' 

Synthesis question- asks pupils to build up a new idea, plan 

or experiment.' 

Millband united these into one system, shown below, and it is to 

these categories that reference is made when using the terms 'open' and 

'closed' for the Teacher-talk questions. 
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Closed - Analytical 

Question Catagorj 

Factual 

Recall 

Pseudo 

Reasoning Closed 

Eiplanations 

include those requiring pupils to give information or name phenomena. These 
eiiody both (a) factual naming and (b) factual information. 

asks pupils to remember information they have previously learned, without 
putting the information to use. 

the teacher elicits information he already knows, i.e. the question is 
constructed to appear that the teacher will accept more than one response, 
but in fact the teacher requires a specific response. 

iwts pupils to construct or reconstruct from memory a logical organised 
sequence applied to the subject matter. This catagory includes observations 
which may ask pupils to describe what they see without attempting to 
eiplain. 

Question Catagory Eiplanations 

Reasoning Open 

Speculative or 
hypothesis generating 

Person response 

Problem solving 

as&s pupils [0 give reasons why certain [kings do or do not happen, 
encourage 'thinking aloud' and the exploratory approaches to tasks - the 
intuitive 'leap'. 

asks pupils to speculate about the outcome of a hypothetical situation. 

allows pupils to say eiactly how they themselves feel about something 
without pressure to conform to the teacher's or the group's viewpoint. 

asks pupils to construct ways of finding out answers to questions. 

Table (5.2) Categories of Open and Closed Questioning, as defined 

by Millband (1984) 

It will be necessary to differentiate between these in the 

observation schedule. It is difficult to determine whether a question 

is open or closed; it depends on the recipient. One way of determining 

this is to listen to the answer. It is with this in mind that reference 

is made to 'Questions perceived as open' and 'Questions perceived as 

closed' in the schedule. It is not so much tJie question as the answer 

which gives the clue. 

5.2.5.1.2 Other Categories of Verbal Interaction 

Lecturing and Demonstration have also been included under the 
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category of 'teacher talk'. 

Earlier discussions impressed the importance of the affective 

dimension and the category of "Social" has also been included. This 

covers any talk outside the realm of that required, by the purely 

cognitive dimension of the lesson. Hidi (1990) presents evidence that 

both individual and text-bound interest have a profound effect on 

cognitive functioning and the facilitation of learning. It was suggested 

in chapter three that the phraseology used by the teacher with the 

children could have an impact on their potential interest in the area 

under discussion and their confidence in tackling new work. It seems 

reasonable to suggest that there will be occasions when social talk 

could help a child to concentrate on the conceptual issue being taught. 

One example is where the teacher took time to talk to a pupil whose 

father was suffering from cancer. This boy was undertaking many of the 

father's roles at home including collecting football money three 

evenings a week, helping with younger siblings and constant visiting in 

hospital. The emotional and mental stress suffered by this boy was 

enormous. However, the teacher took time, whilst the rest of the class 

were working, to ask the boy how his father was and to listen. He also 

encouraged the boy to do well in his GCSEs as this could help his 

parents. This 'social' talk encouraged the child, and the increased 

motivation and concentration over the next few weeks was noticeable. 

The boy asked many more questions than normal, caught up on course-work 

and generally worked, harder. The teacher also gave the boy an extension 

as to when the course-work should be completed, showing understanding 

and empathy. 

Continuing with the quantification of verbal interaction patterns. 

It was suggested earlier that the quality of the discussion between 

pupils and teacher could be a useful indicator of the climate within 
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the claaaroom. If all the discussion is initiated by the teacher, then 

the climate could be very different where the discussion was initiated 

by the pupils, or even between pupils. It was therefore felt necessary 

to distinguish between discussion between pupils, (pupil-pupil); dis-

cussion with pupils initiated by the teacher, (Teacher - pupil) and 

discussion with the teacher initiated by a pupil, (Pupil - Teacher). 

These categories therefore appear in the observation schedule under the 

heading of 'Discussion'. 

5.2.5.2 Practical Ikadk 

Another aspect of the science classroom is the use of practical 

work. When this is happening, it could be in groups or individually. It 

is, of course, possible for some children to be working individually 

even though many of the class are working in groups. 

5.2.5.3 Teacher Direction 

During the course of a lesson, the teacher will undoubtedly give 

instructions, either to individuals, groups, or the whole class. It is 

felt that it could be useful to distinguish between instruction in 

response to a pupil request (R) and those purely initiated by the 

teacher (T). This could give some indication as to the nature of the 

relationship within the classroom. 

5.2.5.4 Motivation 

Chapter three outlined the importance of motivation if the 

children are to focus their minds on the conceptual issue being taught. 

This heading has been subdivided into 'positive' and 'negative'. 

Positive motivation concerns actions taken by the teacher which 

appear to increase motivation in the classroom. This includes: 'Reduces 

Tension', perhaps by a joke, a smile, or non-verbal language; the 

acceptance of pupils' own ideas; and the praising and encouraging of 

the pupils - the importance of which was discussed in chapter three and 
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corroborated in the initial lesson observations and interviews. 

There are many ways in which a teacher can have a detrimental 

effect on motivation. One significant way is simply to ignore pupils or 

their requests. This was highlighted in the observations. The other de-

motivating factors have been brought together under the heading of 

'unnecessary and excessive authority'. Whilst it is realised that this 

view is rather subjective, it was felt that the researcher's 14 years 

teaching experience would enable a decision to be made as to whether 

the authority evident was necessary or not. 

5.2.5.5 Other Categories 

Science teachers seem to leave the room at times, possibly to 

fetch a piece of equipment. The pilot study revealed not only how 

important the teacher's presence was for some groups, but also the 

importance of the placing of the teacher within the room. Perhaps a 

highly motivated class would not require the teacher to be present at 

all times; hence the column. In common with Flanders, the categories of 

Silence and Confusion are included. Silence when the class was working 

quietly, and Confusion when the observer could not determine what was 

happening. 

A quantification of the 'feeling' within the classroom is clearly 

difficult; rather like derterraining the 'ethos' of a school. Despite 

the difficulty of defining it, one feels it instinctively. The category 

of feeling is therefore included and is marked on a scale from very 

positive through neutral to very negative. 

5.2.5.6 Use of Field Notes 

During the pilot study, the use of free notes proved a valuable 

way to collect data. Any other aspects could be recorded, including 

non-verbal signals and hence the category 'Other Activities'. The 
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second page of the schedule enabled comments to be written in prose and 

helped place the identified categories in context. These comments 

were sequenced by time, corresponding to the time intervals in the 

schedule. It was therefore possible to compare the field notes with the 

observation schedule. This was found to be particularly helpful when 

interpreting the results of the observations. If children were 

interviewed after the lesson, these interviews were included here as 

well. In this way it was possible to aid the interpretation of the 

dynamics within the lesson. A copy of the schedule, togethe- wii±i the 

field notes for one of the observed lesson can be found in appendix II 

(pages 308 to 310). These are discussed later in the thesis. 

5.3 The Field Operational Stage 

5.3.1 Introducticn 

The field operational stage involved two main phases: 

A detailed investigation of one teacher's work wii±i a member from 

the Special Needs Advisory and Support Service (SENASS). This Is 

of particular interest and is detailed first. 

* Systematic lesson observations using the observation schedule 

developed during the exploratory stage of tne research. 

5.3.2 The Work with SENASS 

Teacher 1 was the teacher who worked very closely wii±i the SENASS 

(Special Educational Needs Advisory and Support Services) advisory 

teacher. It was hoped that this analysis would enable the findings from 

1±ie interviews and lesson observations to be confirmed, or otherwise. 

It was also felt that the partnership between the teacher. SENASS. and 

the school's own special needs coordinator might enable further factors 

and strategies to be identified. Teacher 1 was asked to keep a diary 

of his feelings / perceptions of how things were going with the 

children (Some pages can be found in appendix VTI). He was asked to 

particularly mention areas of success or where improvement was thought 
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necessary. This was intended to provide valuable information for the 

other members of the department when planning further modules. This, 

together with the lesson materials and field notes from the exercise 

were to be used during the explanatory search phase of the study. 

Teacher 1 was chosen for this activity because he had had most 

difficulty in implementing the ideas associated with the responsive 

teaching methodology. It should also be made clear that discussions had 

taken place with the SENASS advisor and teacher 1 before teaching was 

to take place, on the module 'Processes of Life'. The aim was to 

provide an exemplar module which more closely matched the Responsive 

Teaching model, as well as being valuable in-service training for this 

teacher. It was the role of the advisor to help plan the appropriate 

extension and overlearning activities and then to take part in the 

lessons to monitor their success (or otherwise), helping to amend the 

activities in the light of experience and discussion. This was outlined 

briefly in chapter two. The school's special needs co-ordinator was 

involved because it was hoped that he would be able to help with the 

preparation of materials and also be able to use the experience to 

develop further the work of the Special Needs department. It was hoped 

that the work would be beneficial to the Special Needs staff in helping 

children in all departmental areas. The SENASS advisor would only be 

with us for a relatively short time and then our own special needs co-

ordinator would help and advise. It was therefore essential that he 

took part in the planning and lessons as much as possible. This was 

agreed with all concerned and as mentioned earlier, it was seen as 

valuable in-service training. The Special Needs teacher was interviewed 

as part of the research, and it was felt that his involvement could be 

of benefit to the school and possibly provide valuable insights for the 

research project itself. These discussions will be found later in this 
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thesis. Before discussing this work, it is useful to consider the 

lesson observations undertaken as part of this research. 

5.3.3 Lesson Observations 

The observation schedule, developed in the previous chapter was 

used in each of the six lessons to be analysed in detail. The teachers 

were chosen carefully because they were all of a similar age (early 

forties) and teaching experience. They had all taught at the school for 

at least five years and were fully established, both in terms of their 

knowledge of the school's systems and in terms of their relationships 

with pupils, teachers and parents. This was considered to be important 

because for meaningful comparisons to be made, it was felt to be 

necessary that the teachers did not differ significantly in age, 

experience as teachers, or length of service in the school. It was also 

felt that newly qualified teachers, or experienced teachers who had 

joined the school recently would bring different issues to bear and the 

researcher wanted to avoid these complications as much as possible. 

The lessons were chosen so that each of the teachers was observed 

once, and the teacher who was deemed to be one of the most successful 

teachers in the school was observed three times. It was widely accepted 

that this teacher (Teacher 4) was extremely popular with the children 

and he had achieved excellent GCSE examination results with pupils of 

all abilities. It was ensured that two of these lessons were practi-

cally based and one was theory based. 

It was not considered necessary to observe a large number of 

lessons for four main reasons. 

Firstly, the findings of the Ph.D. thesis by Millband (1984) were 

particularly interesting. She found that teachers tended not to change 

their teaching style in recognition of the type of topic being taught. 

This has been discussed in more detail in chapter two, but this finding 
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is particularly pertinent here. 

Secondly, It must be remembered that the researcher was a 

participant observer; a true member of the department and had known the 

staff over a four year period. The teachers had been observed teaching 

hundreds of times, both formally and informally. It was felt that the 

findings of Millband were justified and that the teachers chosen for 

observation did indeed have a personal style, to which they adhered no 

matter which class or topic they were teaching. It was considered 

acceptable therefore, that a relatively small number of observations 

would suffice. The researcher was, however, ready to undertake more 

observations, if the lessons appeared to be 'out of character' but in 

the event, this was not the case. An attempt was made to probe into 

each lesson in as much detail as possible, rather than attempt to 

justify certain traits or categories by analysing a large number of 

lessons by quantitative means. The researcher wanted to use the unique 

position of participant observer to the full. As mentioned earlier, it 

was considered that it might be more useful to other teachers to try 

not only to identify the factors and strategies which proved to be 

successful, but to attempt to see what lay beneath them and what it was 

that enabled teachers to use them successfully - or not as the case may 

be. 

Thirdly, this sentiment is shared by other researchers. Hammersley 

(1986) feels that it is not surprising that some quantitative classroom 

researchers find precisely what they are looking for because their 

theories pre-determine the findings. He suggests that an alternative 

practice is provided by ethnographic research where the ethnographer 

studies a single situation, rather than a large number of classrooms as 

systematic observation usually demands. Hamilton and Delamont (1974); 

Walker (1972) and Robinson (1974) also suggest that there is a virtue 

in studying one particular context in detail, because although indivi-
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dual classrooms differ, they also share many charcteristies and it 

might well be possible to pinpoint critical processes, clarify rela-

tionships and identify common phenomena. 

The fourth reason was practical. The nature of the small scale 

study undertaken here rather limits the number of lessons which it is 

possible to investigate in depth. If the researcher had had access to a 

team of research assistants, then it might have been possible to 

observe and analyse a much larger number of lessons. This was not the 

case, but for the reasons outlined above, it is not felt that the study 

is invalidated owing to this limitation. 

5.3.4 Coaments Concerning the Field Notes 

During each of the lesson observations, field notes were written 

in addition to the completion of the observation schedule. These field 

notes amplified the points considered to be pertinent at the time, and 

enabled a more detailed analysis to be undertaken during the analysis 

of the data. Comments included details of off task behaviour, comments 

made by the teacher, or pupils, non-verbal signals used by the teacher 

and comments on the content of the lesson. The researcher's feelings 

were also noted during the lesson, both on the observation schedule 

itself, and also in the field notes where it was possible to amplify 

the reasons for these feelings. In addition to these notes, a 

sketch was kept of where the teacher was, in the classroom, during the 

lesson. This did not prove difficult to do and yet was particularly 

useful during the analysis of the data. 

Each lesson was documented, ready for analysis, in the following 

way: 

1. The lesson observation schedule. 

2. The teacher movement charts. These showed the teacher's movements 

during each three minute interval during the lesson, the room layout in 
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terras of pupil benches and demonstration benches and where access doors 

were situated. The charts were annotated to show where particular 

pupils, or groups of pupils were sitting and where the teacher had 

called across the room to children. The direction of movement of the 

teacher was distinguished from the direction in which the teacher 

called to a pupil or pupils. The movement diagrams were annotated to 

attempt to explain the relationship between the comments and the 

location of particular groups in the classroom in relation to other 

groups and the teacher. 

3. The field notes for the lesson contained a brief overview of the 

topic and the class being taught together with the comments, documented 

within the same three minute time units used on the observation 

schedule. If a pupil was interviewed after the lesson, then a 

transcript, or the notes written immediately after the interview 

followed. 

Attention is now turned to the explanatory search stage of the 

study. 
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CHAFFER VI 

EXPLANATORY SEARCH 

6.1 The Analysis of Qualitative Data 

McCracken (1988) comments that the analysis of qualitative data is 

perhaps the most demanding and yet least examined aspect of the 

qualitative research process. Issues relating to the analysis of 

qualitative data have been documented earlier; in this chapter, 

attention has been turned to the analysis of the data itself. McCracken 

describes a scheme which is mechanistic and yet which leaves the 

precise route from data to observations and conclusions in the hands 

of the researcher. 

This technique has been applied to the interview data. To enable 

this process to be undertaken, the interviews were taped and a 

transcript was produced. McCracken suggests that the interviewer should 

appoint a typist to undertake the transcription to eliminate the 

possibility of the researcher becoming too familiar with the data. In 

fact, the researcher undertook the transcription. Owing to the pressure 

of work, there was a time interval of some months between transcription 

and analysis. This had an advantage because this enabled a distance to 

be put between the data and the researcher without becoming either 

overfamiliar or having lost touch. 

Before undertaking the analysis, an appreciation was gained of 

what the literature said should be there, a sense of the various issues 

under consideration and a sense of what took place in the interview 

itself. Although the background material was used as a guide to what 

might exist in the data, the researcher was prepared to set all this 

aside to attempt to elicit ideas and themes which had not been 

anticipated. It was important to be prepared to reconstruct a view of 

the world which might bear no resemblance to the one evident in the 

literature. 
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6.2 Ihe Five Stages of the Analysis 

The analysis undertook five distinct phases, each of them repre-

senting a higher level of generality. The first phase treated each 

utterance in isolation, without any reference to the rest of the 

transcript. Each utterance created an observation, which was recorded 

next to the utterance which occasioned it. The self was used as an 

instrument, and consideration was given to what was in the data and 

what the data 'set off within the researcher. Attending to the self, 

as carefully as the data itself, was a vital part of the process, 

because on occasions the stream of utterances set off a stream of 

associations. A recognition took place, not only in terms of personal 

experience, but also in one's imagination, glimpsing the possibility of 

alien meanings. Berreman (1966) considers this 'intuition' to be the 

most powerful (if most obscure) of the analytic devices at our 

disposal. This is not to say that the analysis depended solely on 

intuition, because this was also where the matches from the literature 

and cultural reviews undertaken earlier in the research process were 

considered. In this rather less obscure undertaking, the findings from 

the academic literature were used as templates to search out the 

systematic properties of the interview data. On occasions certain 

avenues appeared to go right to the heart of the matter and associa-

tions seemed to 'pour' onto the page. At these points, the temptation 

to follow up these associations and neglect other possibilities was 

resisted. The dangers of closing prematurely were appreciated and 

generalities were postponed until a later stage in the analysis. 

The second stage took each of these observations and developed 

them further; firstly, by themselves, secondly with respect to the 

evidence in the transcript and thirdly with respect to the previous 

background. Some utterances now had clusters of observations surroun-
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ding them. The third stage consisted of taking each of these clusters 

in turn, looking for interconnections, once again referencing previous 

literature reviews. The focus of attention had now moved away from the 

interview and towards the observations themselves. It was useful to 

develop the ' clusters' of observations by summarising them on a 

separate piece of paper, in the order in which they appeared. Whilst 

writing, it was found that they led to further impressions which added 

to the comments. Progressing through the observations in turn, later 

ideas con^lemented those made earlier and these further impressions 

were written next to the original ones. In this way, a series of 

perceptions about each issue which had been identified was documented. 

The fourth stage took each of these and subjected them to collective 

scrutiny. This was a time of judgement. Some of the clusters of 

thoughts had developed considerably and many comments had developed 

comments of their own as described above. At this stage each cluster 

was analysed, searching for identifiable themes. Once this had been 

completed, all the themes were considered to attempt to identify a 

small number of themes under which the others could be subsumed. 

Whilst undertaking this, it was necessary to re-group and re-classify 

some initial ideas. This was an important process, and helped to 

clarify the analysis of the interview itself. This process was 

undertaken for each of the interviews and the fifth stage considered 

the fourth stage conclusions from all the interviews. These fourth 

stage conclusions were brought together to elicit general themes which 

could help give an insight to the general thoughts of the community 

under investigation. At this fifth stage, the data had now moved away 

from the original transcripts and it was felt that the world was no 

longer being considered as the respondent saw it, but as it appeared to 

me, the analyst, after considering the background work which had been 

undertaken earlier. The general themes identified were consistent with 
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the themes identified from the initial analysis of the observational 

data, ie. Planning, Conceptual Understanding and Interpersonal Rela-

tions. These general themes have therefore been used as the main 

headings for the analysis of the interview data and the findings have 

been documented under these broad headings. 

The process can be represented diagrammatically, and McCracken's 

diagram is shown below: 

Transcript Stage 1 

Utterance Observatior 
Expanded 

Observation 

Observation 

hterview 
Observation Theme Theses 

Observation 

Fig ( 6.1) The Long Interview: Stages of Analysis 

McCracken (1988) (p. 43) 

The pictorial representation shows a movement from the particular 

to the general. At first, the investigator is embedded in the fine 

detail of the interview transcript, and with each successive stage, 

moves to more general observations. It is worth noting that this 

process has the advant:age of creating a record of the processes and 

reflections of the researcher and such a record has been identified by 
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Kirk and Miller (1986), as a condition of the qualitative reliability 

check. 

6.3 The Findings from the Interviews 

The findings have been categorised into a number of themes and 

sub-themes which are detailed below. Space limits the amount of data 

which can be included within the thesis, but an extract from the 

interview with teacher 3 has been included in appendix III (pp. 311ff) 

6.3.1 The Teachers' Planning 

5.3.1.1 The Importance of Teamwork within a Supportive Atmosphere 

(a) The first aspect of planning seems to concern the role of the Head 

of Department. Dialogue between the departmental team appears to be 

essential to enable the department to develop and grow. Despite the 

personal characteristics and idiosyncrasies of individual teachers a 

common culture was apparent: 

* There was agreement about the methods of teaching (in addition to 

the content which should be taught) within which individual teachers 

could have their own styles. All the science teachers had contributed 

to the scheme of work and teacher 4 commented on the importance of this 

joint planning; "Writing the programmes is important, although it's 

been heavy work. It also gets you involved in what's going on." Within 

this scheme of work, it was clear that individual teachers were able to 

adapt the methodology to suit their personal style. Teacher 3 commented 

that he preferred to base his work on a written text; "It's a relief 

getting back to some basic structure, having a text book in front of 

you." (page 312), whereas teacher 4 felt that pupils should be more 

involved in using their own ideas; "..they do it themselves - they 

create it themselves.". The lesson observations, documented later in 

this chapter, confirm the view that individual teachers retained their 

own style within the common culture. 
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* There appeared to be a shared view of how children learn. (This is 

documented under Conceptual Understanding.) 

* The findings show that planning was undertaken jointly in the 

department, and that all staff felt involved and valued. There was a 

sense of security in that even though there was a common culture, 

individual teachers could retain their independence. This idea has been 

mentioned above. 

* Reaching a consensus on the above takes time, and within this 

common culture the teachers felt confident to take risks and try 'new' 

ideas and methods. A supportive environment seemed to be instrumental 

in enabling this to happen. For example. Teacher 4 commented "everyone 

in this department seems comfortable about not understandings certain 

things and talks to other people. There's not much hiding and I think 

tAat '5 very important." 

5.3.1.2 Responding to Diverse Pupil Groups 

(b) The second aspect concerned responding to diverse pupil groups. 

Here, this is being considered in the context of planning. This is 

discussed in greater detail later, but it is worth commenting that this 

aspect of planning appeared to be particularly important. For example; 

if some pupils in the group have learning difficulties, and have a 

reading age significantly lower than that of the majority, then they 

will probably need additional support. It is possible that these pupils 

will not only need the worksheets to be written with words and lancruage 

that they are able to understand, but will also need different types of 

activity to be planned for them. This could include sentence comple-

tion, rearranging diagrams by cutting and pasting, and diagram comple-

tion. Teacher 1, commenting on the difficulties some pupils had 

experienced with a particular worksheet said; "....if it had been one 

lesson, they would have got nothing from it at all, because the words 
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baffled them.... This teacher amplified, these points in his diary, 

which is discussed in section 6.8. The concentration span of the 

children was also pertinent, as would be expected. Teacher 1 commented.; 

"if they start to get fed up, or bored or whatever, then you start to 

gret problems.". When writing worksheets for use by a class, it seemed, 

that the teachers felt that planning a variety of approaches, with 

attention to the reproduction quality of the materials, in addition to 

the context and readability of them could help enable children to 

engage in the activities and hence increase their concentration span on 

the scientific issue under discussion. Knowing the children was 

considered important. Teacher 1, commenting on the worksheets and 

materials which were designed and written within the Science department 

said,; " ..it has been designed specifically for them, which no text book 

has.". The interviews suggested, that some pupils require more structure 

than others and that the worksheets, texts or activities should reflect 

this. For example, teacher 3 commented " Some need more structure, more 

support. The open approach works very well with the most able kids, I'm 

not so sure it works as well with the least able - they need more 

reassurance, they need something in front of them." (p. 312). It is 

possible that particularly bright pupils might need to be challenged at 

a higher level and may need different, more challenging activities, 

rather than more activities of a similar nature. Teacher 3 commented; 

"In terms of stretching the brighter ones you tend to make it more 

technical, by setting them extended problems, making them think through 

the concepts" (p. 313). These aspects of over learning and extension 

work are a central feature in the Responsive Teaching model and it was 

apparent that teachers not only appreciated that many concepts could be 

understood at different levels, but that the nature of the activities 

appropriate for pupils with differing needs had significant implica-

tions for planning. Teachers perceived the following to be pertinent: 
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* The Scheme of work should be written such that conceptual 

development is planned. This was inferred in the interviews, and was a 

significant factor in the discussions within the science department 

throughout the researcher's four years at the school as the Head of 

Faculty. 

* Resources should be planned so that they are available when 

needed. This is not only to enable the teacher to follow the programme 

which had been written, but also to enable the teacher to respond to 

the children's ideas appropriately as the lesson proceeded. For 

example, teacher 1 commented on the scheme of work; "Th& very fact that 

we have got work schemes makes a difference because the whole thing is 

geared up, there is equipment around. Going back to what we were 

saying, tbey caa proceed with their ideas, because we Anew it 

(resourcesj was going to be needed, it was thought about before." This 

feeling of anticipating where the teacher might need to respond to 

different children in differing ways was amplified by the other 

teachers. For example, teacher 3 suggested that overlearning and 

extension work should also be planned and resourced, and that potential 

problems should be anticipated. He commented; "Our own course, mix and 

match as it is, with that (identified extension work, resources) on top 

of it, with remedial (work) to cover the less able would be much better 

than anything published'. Similarly, teacher 1 commenting on the 

planning, suggested that it was the planning which had enabled him to 

respond to pupils of differing ability. 

* A range of teaching styles should be incorporated into the scheme 

of work. 
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* A range of approaches must be planned Into the scheme of work. 

Teacher 4 commented; "ye're drayiny from different areas ao veVe got a 

variety of activities - I think that's important., so variety is good 

and also; we all get bored.". 

* The curriculum material needs to be accessible in terms of level 

of understanding, readability and presentation - but this does not mean 

that the content must necessarily be within the pupils' realm of 

experience. This latter aspect was not highlighted by the interviews 

documented in the study, but it was inferred from my many informal 

discussions with the science teachers as a member of the science staff. 

* It was felt that whilst work should be planned to challenge 

pupils, it should aim to increase their self confidence. Teacher 4 felt 

this very strongly. Teacher 5 also commented "J tbiak the major thijigr 

js tAe coofjdence gjye 6Ae Jrids.". If pupils find the work too 

easy, teachers thought that boredom could set in. This is an aspect 

where dialogue within the department was felt to be important in order 

to 'get it right' . For example. Teacher 1 commented that "the first few 

things were not on the spot", but then goes on to discuss the work 

which was undertaken as part of the team and commented how the 

activities which were developed subsequently were found to be much 

more appropriate at meeting the needs of the diverse pupil groups. 

* When examinations are approaching, pupils should be prepared for 

them; not only in terms of knowledge, but also in terms of presentation 

skills, methods of approaching questions, use of language etc. This 

could help increase the childrens' confidence by helping to make the 

process, question style, examination expectations etc. familiar to 

them. The department had developed its own revision scheme, to help 

children become familiar with these factors and teacher 4 commented; 

"One thing is the revision schemes. I think especially the ones we 

KTote. The kids came back and gave us feedback on that. They centred 
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tAeir reWsion on 66oge jbootg rather tAan 66e aotag". 

6.3.1.3 Planning the Methodology 

(c) The third aspect seems to concern the planning of the methodology 

in addition to the content. For example, teacher 3 commented; "fend in 

hand with this has gone what we've tried to do, changing methodology, 

from a more didactic style to a more open style, a more investigative 

style, a more pupil centred style." (p. 311), 

* The findings suggest that teachers should build time into the 

lessons so that the teacher, and the pupils, have opportunities to 

think. It was felt that the teacher required space to monitor and 

review as the lesson progressed and the children required time to think 

about the activity being undertaken. Teacher 1 commented on the 

children needing time; "these sort of worksheets also give them some 

time, a breather, a space to think what they're doing." and "they 

needed time to realise they could do itf\ This planning for time to 

think was considered to be significant. The other science teachers 

agreed with this sentiment, and although this was not raised during 

their interviews, it was very evident from my informal discussions with 

the teachers during the development of the science department. 

* The data suggests that time should be planned to provide opportun-

ities for the teacher to talk to the pupils and listen to their 

answers. This dialogue, was felt to be particularly important by all 

the teachers in the study. For example, teacher 5 commented; "..talking 

to the boy you have to get some idea of what he's thinking and by your 

questions you've got to lead him a certain way; or use the questions to 
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fjzid out wAat Ae'a 6 6 " , and teacher 3 commented; "there's an 

awful lot of chat involved in these lessons." (p. 312). 

* Teachers considered that planning should include activities to 

teach pupils how to develop their understanding, plan, problem solve, 

write up work, and research, not only to enable the pupils to 

undertake these methods of working for their own sake, but also to 

attempt to build their self confidence. If this could be achieved, then 

it is possible that these methods of working could be used by the 

pupils, independently, to enhance their conceptual understanding of an 

aspect of the topic under consideration. This could be quite a powerful 

tool where the teacher's time for individual interaction is limited in 

the course of a lesson. Teacher 5 suggested; "The actual individual 

coatact js Important, 2)u6 you have to up ao atmospAare wAere the 

others can work on their own." The teacher then referred to the manner 

in which the planning could enable this. It was recognised, however, 

that these activities need to be resourced. 

* The findings also suggested that teachers should plan to use the 

class as a learning structure, in addition to using individual and 

small group work for its own sake. The teachers did not talk in these 

terms during the interviews, but it was inferred. For example, teacher 

1 commented; "That's the main thing, trying to round something off 

before we go on." It is pertinent to note, that teachers did use the 

class as a learning structure in practice but it seems as though this 

was done unknowingly, and was part of their general practice. 

6.3.2 Individual Pupils' Conceptual Understanding 

Most commentators would agree that pupils are in school to learn 

and whilst it is true that children learn many things during their 

school career, this study is concerned with children's conceptual 

understanding of science in particular. An appreciation of the proces-
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ses at work could have a significant impact on the children's 

attainment at public examination, (as suggested by this study) and to 

help clarify the analysis, the main categories have been separated. The 

interviews suggested that teachers perceived the following to be 

significant: 

* Although the teachers did vary in their personal ideas, a common 

view was revealed in the interviews. Most striking was the view that 

children need to express their own ideas, and that these ideas should 

be valued by the teacher; for example, teacher 5 commented; "There's a 

lot of scope for lads giving their own ideas," and "J think their ideas 

are respected, 2 thin* that's an j^portant tAiog". Teacher 4 commented 

that ".. they do it themselves - they create it themselves." and "The 

first tAizzgr for me is vaJuiny tAe Aid Aimsejf and to AnoK it's a 

thing for him to be wrong, in front of me as an audience and in front 

of the kids as an audience." 

* For lessons to be successful, teachers require a good understan-

ding of the content to be taught and should be confident with it. 

Teacher 4 commented on the tension he felt between the requirement to 

teach the knowledge demanded by the syllabus and the desire to develop 

the children's understanding; "..it gets a bit confusing sometimes 

you get a lack of confidence because there is such a volume of content 

as well in them". 

* An appreciation of how ideas build from certain core concepts was 

inferred in the data. It is possible to understand concepts at 

different levels and it was felt that this should be appreciated by the 

teacher if he or she was to enable children from diverse pupil groups 

to learn meaningfully. This has commented upon earlier. 
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* The teachers' understand 1 ng of a topic should be such that he or 

she can question effectively, to elicit the pupils' understanding and 

to help lead pupils' thoughts, from the pupil's perspective to the more 

scientifically acceptable view. This was mentioned in section 6.3.1.3 

in the context of planning. 

* In order to comprehend the child's understanding and be able to 

appreciate what should be attempted next, successful teachers were able 

to question effectively and listen intelligently to what children were 

saying (there is an interpersonal dimension here which is discussed 

later). For example, teacher 5 commented; "26 depends on the a&jJJ of 

the teacAer in underatandjjay... wAere Ae's (the pupil) at, if you jjfAe, 

at the time, by talking to the boy you have to qet some some idea of 

what he's thinking and by your questions you've got to lead him a 

certain way, or use the questions to find out what he's thinking". 

* Teachers should appreciate that pupils' have their own preferred 

learning styles. Teacher 4 commented on this; "...we've got a variety of 

- f tAin* that 'a important because certaJj] peqpJe are 

inclined to want their education in a certain way". This might, in 

part, be related to the earlier discussion where it was suggested that 

planning might take place most effectively when working as part of a 

team. This team planning could encourage dialogue, thus enabling 

teachers to learn from the experiences of others in addition to the 

individual teacher's experiences. It might, then, be possible to plan 

work which could appeal to pupils with different learning styles and 

hence encourage a deeper conceptual understanding of the topic in hand. 

Teacher 4 outlines the dialogue which had been taking place in the 

department concerning the emphases between using problem solving 

approaches to aid the children's conceptual development and the 

teaching of knowledge; "..I think it's a balance when I first came 

into teaching everyone was talking about GCSE and getting rid of 
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coatent... .and T tAi/ik a Jot of peqpie, as you do wAen you get cAange, 

tArey a Jot of tAis con teat overboard and started to disAeJ ieye in it." 

* Teachers require an appreciation of their own teaching style, and 

be perceptive to know when and how to adapt it. This aspect of using a 

variety of styles was a theme which was revealed in many of the 

interviews in addition to the informal discussions with the teachers. 

Teacher 4 commented on the need for the teacher to take an active part 

in the learning and not just deliver content to the children. 

Similarly, teacher 3 commented that he had moved towards a more open 

style of teaching, but that he felt the children (and the teacher) 

needed to "touch base" on occasions and that he should respond to this 

need (p 312). Teacher 3 suggested that using Warwickshire Process 

Science for a year helped teachers to become more aware of their 

teaching style and re-evaluate it; "It ms grood as far as the staff are 

concerned in re-thinking our teaching style, in re-thinking our 

approacA. ft was a good steppi/ig stone." Interestingly, teacher 4 

commented on being "self aware", and suggested that by being "self 

aware, .other things come out of it. You're not always right, but if 

you're aware of the kid's situation and you don't want to hurt 

him.. .you'll readdress it, re-evaluate it and think it through again 

instead of just putting it in tablets of stone. " This aspect of the 

teacher reflecting on his practice, being sensitive to the needs of 

individual pupils and having a willingness to adapt and respond 

appropriately to the children, is a theme which emerges through the 

data in this study. Once again, dialogue might encourage this process; 

as might mutual observation, which is an interesting issue where 

appraisal is under consideration. 
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* Successful lessons were associated with teachers understanding how 

different types of activities might aid learning in different circum-

stances. Teacher 1 suggested that some pupils prefer to be told what 

to do on occasions and teacher 4 commented that teachers need to be 

able to re-evaluate their approaches at times, depending on the 

response from the children. 

* Learning was felt to be effective when children were encouraged to 

express and develop their own ideas. This was revealed in each of the 

interviews and was felt by the teachers to be a central feature of the 

success of the department in recent years. For example, teacher 5 

commented "There's a lot of scope for lads giving their own ideas," 

and teacher 1 commented on the work undertaken with the advisor from 

SENASS; "One point (name) says is to get them to discuss". This seems 

to require an appropriate understanding of the topic by the teacher 

him/herself. Also, there appears to be a significant interpersonal 

relations dimension here, as mentioned earlier in this section, and 

which will now be discussed. 

6.3.3 Interpersonal Relations 

Much of the above could be considered to be issues related to 

teaching rather than the act of teaching itself. To put the above into 

practice involves interacting with people and it is pertinent to note 

that the interviewees all commented on the practice of teaching, in 

addition to the issues identified earlier. Factors identified from the 

analysis included: 

6.3.3.1 Valuing the Children 

(a) The first aspect concerned how the teachers viewed the children 

themselves. It was very evident from the interviews that the teachers 

valued the chiIdren highly and had high expectations of them. There 

appeared to be a feeling of wanting to be with the children and a 
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seeking of ways to enable the children to gain in knowledge, understan-

ding and confidence. There was a feeling of sensitivity and empathy on 

the part of the teacher. The following factors seemed to be particu-

larly significant: 

* There was a need for a supportive atmosphere, where children felt 

that it was 'ok' to give a wrong answer. 

* Mutual respect was considered to be important by the teachers who 

were interviewed. Teacher 5, commenting on his observations of various 

science lessons said; J tAia* the cruciaJ tAiJzy jg aAoYjyigr Aids you 

have ac interest in 6Aem." Teacher 4 agreed with the interviewer when 

asked; "So you're not giving the children the image of the teacher as 

the 'tnop/er' of aJj facts. Abre a partner". These comments highlight a 

general feeling revealed by the interviews that the teachers valued the 

children and their ideas. 

* The findings suggest that successful teachers had high expecta-

tions and communicated these clearly to children. Teacher 4 commented 

on the process of predicting GCSE grades where he felt it was pertinent 

that although some teachers were uncomfortable with predicting grades 

at first, this helped to raise expectations: "a lot of people were 

uncomfortable with this at first - projecting grades and predicting 

high." Similarly, teacher 5 suggested that the science teachers 

encouraged children to succeed and had high expectations of them; "The 

difference I see is that kids are encouraged, their ideas are given 

praix, they're given confidence, they are told that they do under-

stand, they can do this, they can do that, they're told that they can 

understand, that they can make progress, that they have got good 
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ideas...T tAink 6Aat'a a major factor." Once again, this appears to be 

concerned with caring and valuing the children. 

* Teachers must be able to talk to children and feel at ease with 

them. Teacher 5 expressed the view that teachers should be able to talk 

to children as equals; "Talking to them rather than at them, then by 

implication you are respecting their ideas. You're not talking down to 

them, but talking with them. That's what I've seen happening is, sort 

of, conversations... where they haven't felt 'silly idea, try again'." 

6.3.3.2 Verbal and Non Verbal Cues 

(b) Whilst the above concerns a feeling of wanting to be teaching the 

children, it was also recognised that pupils react, sometimes in subtle 

ways, to the messages teachers give to them. Although these factors 

were not discussed during the interviews, the teachers did consider 

them to be pertinent, as was revealed by my many discussions with the 

science teachers in my role as Head of Faculty: 

* Teachers understood the importance of being able to 'give the 

right messages', both verbally and non verbally , such as: tone of 

voice, appearance (wearing 'normal' clothes), posture, facial expres-

sions, and the ability to smile and joke. This was apparent from the 

informal discussions but was not mentioned during the interviews. 

* Teachers 'presence' in the classroom was pertinent. Teachers 

should be able to 'navigate' around the room, guiding the activities. 

This is an interesting category and is discussed more fully later, 

where the findings from the field notes are presented. 
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6.3.3.3 The Affective Dimensiom of Questioning 

(c) Effective questioning was discussed in the section concerned with 

conceptual understanding. It is mentioned here, because the teachers 

believed that whilst they must be able to question effectively from a 

conceptual point of view, it was also important that they were able to 

use questioning such that the children felt that they wanted to answer 

the questions - from an interpersonal relations perspective. The lesson 

observations suggested that children can be encouraged to answer que-

stions by using an appropriate tone of voice and phraseology alongside 

positive non-verbal cues in addition to the skilful use of open and 

closed questions. It is interesting to note that teacher 5 found this 

difficult to articulate. When asked "What sort of skills would the 

teacher have to have to be able to do this?', he responded; "I think 

I've grot better at this myself by being- in science lessons and 

watching- you and other people." It appears that this interpersonal 

relations dimension of questioning is something which teachers feel is 

important but do not particularly consider consciously. The lesson 

observations (discussed later in this chapter) confirmed the view that 

this was a significant factor in enabling children to build their self 

confidence. 

6.3.3.4 Teachers' Responses to Difficulties 

(d) The teacher's response to the unexpected, was pertinent. It is 

possible that the pupils expect the teacher to be able to remain calm, 

whatever the circumstances, and to be able to provide a lead. This 

could provide the pupils with a degree of security if they know their 

teacher will react calmly in the face of a difficulty. It was also 

apparent, that teachers can anticipate some potential difficulties and 

that they could plan strategies for dealing with them in advance. The 

findings suggest that where lessons were successful: 
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* Problems were anticipated, wherever possible, and strategies for 

dealing with them had been considered. It was also felt that teachers 

should be able to put the strategies into practice effectively. This 

aspect of anticipation has been discussed under planning, above. 

* Teachers were able to respond appropriately to the unexpected, 

such as illness, accident, a pupil outburst, or another teacher 

entering the room. This was not evident in the interview data, but 

emerged from the observational data discussed later in this chapter in 

addition to the informal conversations with the teachers. 

6.3.3.5 Teachers' Sensitivity to the Group Social Behaviour 

(e) Lastly, it appears that whilst the interviewees perceived cogni-

tive factors to be important, teachers should also be sensitive to the 

group social behaviour of the class. 

* Lessons were successful where teachers were able to appreciate the 

social culture and group dynamics of the class, and were able to manage 

it appropriately. This aspect of responding to children was inferred in 

the interview data and seems to be related to the sensitivity and 

empathy of the teachers towards the children. This also appeared to be 

related to the manner in which pupils were reprimanded. Teacher 5 

commented that being sensitive to pupils and encouraging them to 

develop and use their own ideas meant that teachers should be 'tougher' 

on the pupils than when a more traditional approach is used. ".. if you 

set to war* on their own, and they agree tAat 6Aey are to db 

something-, and they indicate that they enjoy that responsibi 1 ity, then 

if they don't produce, you have to come down hard on them." This 

toughness was not an overt toughness however, but was concerned with 

not allowing things to slip. This teacher commented that the teacher 

should be more vigilant in following up poor, or incomplete work than 

in a more traditional setting. He also suggested that this is concerned 
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with valuing children and having high, but realistic expectations of 

them. Teacher 4 agreed with this view and suggested that "when he 

poorly achieves, use that as coaching, not to be negative and to say 

how bad he is." It appears that the teachers were aware that some 

pupils could need more cajoling than others to encourage them to engage 

with the activities, but the interesting finding is that this was not 

considered negatively, but as an opportunity for coaching or counsel-

ling. 

6.4 Quality Control 

Before discussing the analysis of the field notes, it might be 

pertinent to pause and consider the validity of the findings from a 

qualitative enquiry. Questions which have been of concern in this 

research are: 

* how does the investigator ensure the quality of his or her own 

research, and 

* how does the user of the research treat it with confidence? 

McCracken (1988), comments on these issues and presents an adapta-

tion of a scheme proposed by Bunge (1961). The adaptation attempts to 

enable the scheme to be used for the evaluation of explanation instead 

of theory, and qualitative instead of quantitative enquiry. He suggests 

that an explanation of qualitative data must exhibit the following 

conditions or, as Bunge calls them 'symptoms of truth': 

1. It must be exact, so that no unnecessary ambiguity exists, 

2. It must be economical, so that it forces us to make the minimum 

number of assumptions and still explain the data, 

3. It must be mutually consistent, so that no assertion contradicts 

another. 

4. It must be externally consistent, so that it conforms to what we 

independently know about the subject matter. (But this does not 
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suggest that innovative thought has no place. As Kuhn (1962) 

suggests, it is the data that refuses to submit to our guiding 

paradigms that offer the hope of important theoretical advances. 

What is being suggested is that external consistency needs to be 

used judiciously.) 

5. It must be unified, so that assertions are organised in a manner 

that subsumes the specific within the general, unifying where 

possible, discriminating where necessary. 

6. It must be powerful, so that it explains as much of the data as 

possible without sacrificing accuracy. 

7. It must be fertile, so that is suggests new ideas, opportunities 

for insight. 

It should be appreciated that Bunge's original scheme of twenty 

'assaying criteria' was designed for the assessment of natural scienti-

fic theory and not social science explanation. The categories have, 

however, been very useful and the researcher agrees with McCracken that 

what the categories lack in philosophical rigour, they appear to make 

up in usefulness. 

The standards have been outlined here because it is necessary to 

attempt to demonstrate the validity of the research to others where 

there is no realistic opportunity for the replication and confirmation 

that exists in the natural sciences. The criteria, developed by Smith 

(1978), to judge the validity of a study in which participant 

observation is used have been discussed in chapter four and this, 

together with the standards above, may help to clarify how an attempt 

has been made to produce a valid thesis. The field notes, which were 

written during the lesson observations, are now discussed. 
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6.5 The field Note Analysis 

It is not possible to include all the field notes in this body of 

work, but the field notes, together with the completed observation 

schedule from one of the observed lessons (lesson 4) are given in 

appendix II, (pages 308 - 310). 

The procedure outlined in the first part of this chapter was used 

to analyse the field notes, written during the lesson observations. It 

was felt that this would enable the analysis of this qualitative data 

to be undertaken in the same manner as the interview transcripts. The 

procedure, outlined earlier in this chapter, was found to be a 

sensitive research tool with which to analyse the field notes, bearing 

in mind the earlier comments concerning the validity of the 

methodology. 

As an initial stage to the analysis, the data from the stage four 

analyses were brought into one data file, using a word processing 

package. This enabled each of the three main categories to be 

considered individually, drawing together the themes and sub themes 

from the Individual lesson observations. 

The main themes from the interview analysis have been retained, 

and whilst drawing the data together, the researcher was fully prepared 

to identify alternative, or sub themes which became apparent. Whilst 

this categorization aided analysis, it should be appreciated that the 

findings suggest that it is the manner in which these factors are 

orchestrated by the teacher that seems to create the successful lesson. 

This will be discussed in greater detail later. 

6.5.1 The Teachers' Planning 

6.5.1.1 The Importance of Teamwork in Planning 

(a) The first aspect of planning seems to be related to the teacher 

being a member of a team. It was clear from the observations that the 
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teachers were following a particular methodology which had been 

discussed over a period of time. There was agreement concerning the 

teaching methods, though individual teachers had adapted the methodo-

logy in the light of their own experiences: 

* Where planning was effective, it had been undertaken as part of a 

team, not only to share the work load, but also to try to ensure that 

the work and methodology were coherent across the department. This was 

evident in that all the lessons observed conformed to the scheme of 

work. 

* Where lessons were successful, the teachers had put the agreed 

methodology into practice, even if individual teachers had adapted it 

to suit their personal style. These teachers believed in the methodo-

logy and were actively striving to respond to the children. One teacher 

had followed the scheme of work, but did not fully appreciate the 

implications of the methodology he was using. This mismatch between 

what the teacher believed and what he was attempting to do resulted in 

less successful lessons, and stresses the importance of continual 

dialogue within the department. This was particularly noticeable in 

lesson 1, where the pupils were studying ecology. Telgrun funnels had 

been set up earlier and the pupils were attempting to identify what 

had been found. Many pupils had found nothing but the teacher had not 

planned for this eventuality. One boy, who was sent out of the 

classroom for poor behaviour was questioned by the researcher after the 

lesson and when asked what the problem was, answered; "Didn't find 

anything". He then commented enthusiastically about a previous experi-

ment involving pitfall traps where he had found a mosquito and then 

went on to say; "I didn't find anything today and got bored. I talked 

to others and then got told off. It was as though 

this teacher had taken the investigative nature of the work to the 

extreme and had not appreciated the importance of enabling the pupils 
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to engage in the lesson when planning the work. It was clear that 

teacher 2 preferred a more didactic approach. He demonstrated the 

practical work from the front of the classroom and the pupils did not 

engage in group work until 35 minutes into the lesson. When the pupils 

were working in groups, he did, however, move frcan the front of the 

classroom and engaged in discussions with pupils in small groups. It 

was in this latter part of the lesson that the teacher responded most 

effectively to the children. Lesson 4 had also been planned carefully; 

the required equipment was available, and the pupils were able to 

engage with the activities. In this lesson the teacher used many 

opportunities to speak to the children, and used questioning very 

effectively. For example; "Teacher continues to move from group to 

group, pausing to quiz the children." (p. 310 at 27 minutes). The 

planning had enabled the children to engage with the activities and had 

created opportunities for dialogue to take place. This aspect of 

planning is considered to be significant and is discussed in more 

detail later in this chapter. 

* The findings suggest that planning should enable the individual 

teacher to become familiar and confident with the content, methodology, 

texts and worksheets used, the location of equipment and room layout. 

It was noticeable that if an individual teacher was not confident with 

the materials, or inadequate planning had meant that something required 

was not available then this could make the teacher uneasy, leading to 

the children receiving negative verbal and non-verbal cues to which 

they may respond. It is also possible that the teacher, under stress, 

might react inappropriately to incidents within the classroom, affec-

ting the atmosphere and hence the quality of the interpersonal 

relations. The stress caused could affect both the experienced and 

inexperienced teacher alike. It is also worth considering this from the 
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pupils' perspective. Problems associated with poor planning, such as 

the equipment not being available could also cause pupil stress. This 

might then affect the way in which individual children might react, or 

behave in the classroom, exacerbating the problem. This was particu-

larly evident during two of the lessons observed. For example, Lesson 4 

did not start well. The field notes comment; "The fact that the 

apparatus had not appeared threw the teacher for a while.. .The slight 

confusion probably accounts fac the slightly negative feeling documen-

ted. 22?e pupiJs coujd teJj tAat samethiyiy was yiot rigAt." This teacher 

was a very experienced and well respected teacher, but during this 

lesson, two incidences of 'Excessive and unnecessary authority', and 

three incidences of 'Negative non-verbal cues' were recorded. This is 

considered to be out of character and amplifies the discussion above. 

During earlier discussions concerned with children's conceptual under-

standing of some science topics, a significant emphasis was placed on 

the ideas which children brought with them to the lesson. It is worth 

considering at this point, that children also bring aspects of the 

emotional dimension into school. A pupil might have been bereaved 

recently, be the victim of bullying, be suffering from girl/boy friend 

difficulties and so on. Whilst it is not possible to plan for the 

possibility of emotional trauma, it is possible that poor planning 

could aggravate the situation. In some circumstances, the additional 

stress of a poorly managed lesson might affect the children's behaviour 

and learning. 

* Where lessons were successful, the relevant resources, materials 

and books were available at the appropriate time. Where resources were 

not available when required, there was a marked increase in teacher and 

pupil stress. In the example mentioned above, this clearly resulted in 

the teacher reacting inappropriately to a class and the quality of the 

interpersonal relations decreased despite the fact that this particular 
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teacher was viewed as one of the best liked, and most effective in the 

school. This has implications for advanced planning and might involve 

the deployment of a technician. The teacher could be teaching one 

lesson after another, without a break, and technician help in clearing 

one set of resources and setting up another could be an important 

factor. This is an example where team planning might help reduce the 

problems associated with competition between classes for resources 

and/or technician time. This corporate planning might help alleviate 

some of the causes of teacher and pupil stress in the classroom, and 

hence enable more effective learning to take place. 

6.5.1.2 Responding to Diverse Pupil Groups 

(b) The second aspect concerns planning with respect to diverse pupil 

groups. Each class contained a range of pupils, aad it was apparent 

that where lessons were successful, this had been considered an 

important factor during the planning of the lesson: 

* From the findings, successful lessons were associated with chil-

dren being enabled to gain in confidence. It appears that successful 

teachers were able to anticipate difficulties and had planned to 

alleviate them. For example, teacher 3 had ensured that all the 

equipment and text books required for the lesson were available before 

the pupils entered the room. They were ready when the teacher wanted to 

use them. The texts were clear, contained diagrams and a variety of 

typefaces, were well presented, and the language and readability of the 

books was appropriate for the age and ability of the class. The teacher 

was familiar with the texts and where apparatus was stored in the room. 

This appeared to enhance the teacher's confidence (eg. the language 

used by the teacher demonstrated that he was confident with the class 

and the work being undertaken) which might then have enabled him to 

respond appropriately during the course of the lesson. Another example 
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of how teachers can plan to enable children from diverse pupil groups 

to grow in confidence concerns the nature of worksheets used. Appendix 

VIII shows some of the worksheets developed when teacher 1 worked 

alongside the advisor from SENASS. They include, for example, diagrams 

which children are asked to put into the correct order (p.325). This 

helps alleviate the problem of children who might lose confidence when 

asked to draw diagrams in science. Examples of sentence completion 

exercises are also shown (p.326). This could help some pupils to 

structure their work and record the important features of an experiment 

or task. Sometimes, the words to be used are listed for the pupils. An 

example of a a chart, which the children complete as they undertake the 

practical work is also given (p.324). Once again, the chart itself 

could help some children to record their results coherently, whilst the 

'possible reasons' given could help others to document their reasons 

with increased confidence. 

Planning for the above requires a certain experience and this can 

be shared in a team. This could be particularly pertinent if the 

department contained students or newly qualified teachers, or where the 

nature of the curriculum was subject to external change. Teachers of 

science in particular have experienced this external change with the 

introduction and subsequent rewriting of the National Curriculum 

programme of study. With the introduction of the new arrangements for 

initial teacher training in which schools now play a very significant 

part, the consideration of students within the departmental team takes 

on a particularly urgent significance. 

* In the context of planning, it is interesting to note that the 

findings highlight the manner in which the individual teacher was able 

to adjust the team planning to the needs of his or her individual 

classes. It is interesting to compare the manner in which teachers 2 

and 3 attempted the work on acids and alkalis with parallel groups. 
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These are documented on pages 197 to 202, and concern lessons 2 and 3. 

Teacher 2 was demonstrating the work which the class had attempted 

unsuccessfully the previous lesson and comment has already been made on 

this teacher's preferred style on page 155. Teacher 3 was approaching 

the same work, with the same materials in a different manner. He was 

less didactic, and was willing to allow the pupils to attempt the work 

much earlier in the lesson than teacher 2. It appears that rather than 

spend a significant amount of time ensuring all the pupils understood 

what to do, he spent approximately 10 minutes outlining the task, and 

questioned the pupils to ensure they were clear in their own minds. He 

then started the practical work, but called the class back together, 

for a quick demonstration, when he felt that this was necessary to 

correct a misunderstanding. He also pulled the class back together at 

the end of the lesson for to discuss the findings of the work. The 

graphs representing the cognitive and interpersonal responsiveness of 

the teacher, together with the division between class and individual 

work can be found on page 202. It is interesting to note that lesson 3 

was considered to have been more successful than lesson 2, and this is 

discussed in greater detail later in this chapter. It is worth 

highlighting, however, the manner in which different teachers had 

amended the scheme of work to suit their own preferred styles. 

* It appeared that sudden conceptual jumps, or inappropriate work 

could be the source of a problem within the lesson. Successful lessons 

had been planned to develop understanding and the teacher had a clear 

idea of the pathway through the topic in general, and each lesson in 

particular. It is interesting to note that although lesson 6 had been 

planned carefully, the teacher suddenly started questioning the pupils 

about elements (which had not been planned), although the topic under 

consideration was the characteristics of living things. The teacher 

asked the class which two elements make up water, and when the response 
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from a pupil was "Wood", the teacher suddenly stopped the lesson with 

"Wooh!". The field notes comment; "J wonder if the sudden conceptual 

jump from biological discussions concerning' living things to elements 

confused the pupil". A few minutes later the class was becoming 

restless and the teacher resorted to silent work. 

Lesson 4, however, was a lesson conducted by the same teacher and 

there were no such sudden conceptual jumps. The teacher adhered to his 

original plan and the lesson was much more successful. It recorded the 

highest rating for both interpersonal and cognitive response on the 

part of the teacher, (p. 203 ff). It appears that whilst it might be 

appropriate for teachers to respond to the perceived needs of the 

pupils during the lesson, care should be taken when diverting from the 

planned work to ensure that inadvertent conceptual jumps do not occur. 

* The findings suggest that to enable pupils to gain in confidence, 

teachers should have a number of alternative strategies and activities 

available. This proved most successful where they had been planned; eg: 

use of text book, class discussion, group work, practicals etc. This 

was undertaken most successfully where teachers had taken account of 

the social behaviour of the group. (Examples of this occurred with the 

work undertaken by a teacher and the advisor from SENASS, which is 

discussed later), This could depend on the day or even the time of day 

together with the subject, teacher, or activity the children had 

experienced before their science lesson. The researcher had noticed 

that the same class could arrive at their science lesson, on different 

days, in completely different moods, depending on the activities which 

had occurred prior to the science lesson. 

* Successful lessons demonstrated that planning had taken account of 

time. Even though sufficient pace had been planned, and pupils were 

pushed through the activities, sufficient time had been available for 
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pupils to complete tasks successfully. (Lessons 3, 4 and 5 eure 

particularly good exan^les). Monitoring the use of time during the 

lesson is also discussed under Interpersonal Relations. 

6.5.1.3 Room Layout 

(c) The physical layout of the room was found to be important and this 

could also have implications for planning: 

* The school in this study had fixed benching and it was clear that 

this hindered the teacher's access to the children at times. In one 

case, there was insufficient room to walk between two long, fixed 

benches and the children who sat along these benches could only be 

addressed by the teacher vAen he or she was leaning over the bench from 

the opposite side. When children sat in these positions, the teacher's 

access to the pupils on the opposite side was restricted further. The 

findings suggest that where lessons were successful, the teacher was 

able, on occasions, to sit next to pupils and talk to them. The fact 

that this was sometimes impossible had a detrimental effect on the 

interpersonal relations within the classroom. It was also found that 

the teacher can use his or her position to deter off task behaviour; 

the field notes record: "The teacher moves over to group Y who then get 

back on task.), and this was difficult to effect where accessibility 

was a problem. In some cases the teacher used his or her line of sight 

to deter off task behaviour, even though close proximity was impos-

sible, (for example; during lesson 6, the field notes record: "Two 

pupils at the back of the classroom were talking. The teacher noticed 

this and moved himself so that they were more clearly in his field of 

vision. He looked at them and said 'Sh! ', looking sternly. This was 

sufficient for them to stop talking and to return to the task."). It 

was also found that some children can find accessible objects a 

distraction, and fiddle, or play with them. Alternatively, a planned 
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wall display was found to encourage pupils to focus their minds on the 

conceptual issue of interest, particularly where the display consisted 

of the same pupils' work from earlier lessons. A particularly effective 

strategy concerned using the pupils' display to demonstrate their 

progress and changing ideas by comparing their current ideas with the 

views held previously. This was not evident during the observations for 

this study, but it was observed during the work with the department as 

Head of Faculty. 

6.5.2 Individual Pupils' Conceptual Understanding 

This theme has been subdivided into a number of sub-themes. It 

appears that whilst this is concerned primarily with learning, the 

issues of 'diagnosis' and confidence in the learning process were seen 

to be very important. 

6.5.2.1 The Teachers' Confidence 

(a) The first aspect concerns the teacher's confidence and successful 

lessons tended to occur when the teacher was confident with the 

methodology in addition to the content. 

6.5.2.2 The Pupils' Confidence 

(b) The second aspect concerns the pupils' confidence: 

* The findings suggest that closed questions can be used to build 

confidence, eg: where teachers asked questions in which the pupils 

clearly knew the answer, the confidence of the pupils appeared to 

increase. This was evident with both the academic content and the act 

of answering questions publicly and privately. 

* It was also evident that taking account of pupils' questions, and 

interests, helped build success and confidence. It seems that where 

pupils asked questions and expressed their own thoughts and ideas they 

tended to boost their confidence in articulating these ideas, in 
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addition to building their conceptual understanding. There is an 

interpersonal relations dimension here, detailed later. 

* It was apparent that where lessons were successful the teacher 

introduced scientific terminology in a non threatening way and encour-

aged its use in subsequent work. This appeared to build pupils' 

confidence in the terminology itself, its use, and the pupils' 

accessibility to other related scientific literature. Teacher 4 used 

colloquial English to increase accessibility. He used these colloquia-

lisms to introduce new words in a non-threatening manner and built the 

issue under discussion on previous ideas. Correct terminology was 

integrated into the colloquialisms and it appeared to be particularly 

effective. 

* It was noticeable that each laboratory had a spelling list, in 

fairly large letters, displayed in a prominent position. The department 

had considered which words had caused the greatest problems with 

children and it was clear that pupils referred to the list whilst 

writing up their work. It seemed that this encouraged pupils to 

document their work because they knew they were using the correct words 

and the correct spelling. It was interesting to note that a discussion 

with one of the teachers highlighted the importance of the spelling 

list. He suggested that whilst it was used by pupils, where the words 

referred to items of science equipment, the word alone appeared to be 

insufficient. In some cases, the pupils had not known the name of the 

piece of apparatus, and hence the spelling list had not been particu-

larly helpful. He suggested that pictures should accompany these words 

and that this might improve the accessibility of the list further. This 

conversation not only highlighted the use of such spelling lists, but 

also demonstrated the manner in which this member of staff was 

reflecting on his current practice, and was considering how to further 

improve the tactics and strategies used within the department. Observa-
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tions which were undertaken as Head of Faculty, rather than researcher, 

also showed that the spelling list encouraged the children to work 

independently of the teacher since they could refer to it unaided. This 

independent working was found to be significant and will be discussed 

later. 

* It seems that making continuity and progression explicit was 

significant in helping build the pupils' confidence. All the teachers 

referred to previous work (although this was not recorded in the field 

notes as it was not considered significant at the time) and it seems 

that the teachers felt that the children needed to be reminded that 

they were making progress - encouraging success and building confidence 

to tackle new work. It is possible that this 'progress made explicit' 

could be particularly pertinent when teaching adolescents who are 

possibly grappling with the uncertain transition from childhood to 

adulthood. 

* The findings suggested that the self confidence of the pupils 

could be increased not only by using materials within the pupils' 

experience, but also by introducing new material in a structured 

manner. For example, electrolysis (Lesson 4, pp 308 - 310)) was not 

within the pupils' experience, but the pupils were familiar with the 

teacher, equipment, text book used, method of working, layout of 

laboratory, where things were kept and some of the ideas from previous 

work. Even though the material was not from within the pupils' own 

immediate experience, it proved to be a particularly effective lesson. 
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6.5.2.3 Teachers' Use of Questioning 

(c) The third aspect concerns the use of questioning by the teacher as 

a means of eliciting the pupils' understanding: 

* Questioning was used to elicit pupils' understanding of a concept 

to attempt to make the understanding explicit to the pupil in addition 

to the teacher. Lessons appeared to be successful where teachers were 

able to use the information in a diagnostic manner. For example, 

teacher 4 in lesson 4 used questioning very positively. Similarly, 

questioning was used when negotiating understanding, where the teacher 

was probing to gain a better understanding of the pupils' position, 

helping to lead the pupil towards the accepted scientific view. 

* Small group work appeared to enable the teacher to ask more 

focused questions, providing more detailed feedback on pupils' under-

standing. Opportunity was also taken to use this questioning to 

encourage, challenge and praise pupils. (See also Interpersonal Rela-

tions). 

* Some teachers constantly checked pupils' understanding, monitoring 

and pushing the work forward, both in terms of understanding and 

progress. For example, the field notes record; "Teacher continues to 

move from group to group, pausing to quiz the children. As each child 

answers, teacher with hand to mouth, obviously listening and recep-

tive. (p. 310 at 27 minutes). This feedback was important because it 

was clear that the teacher used it, not only in terms of framing the 

next question, but also in terms of directing the pupil to an 

alternative activity. Successful teachers appeared to have a 'cognitive 

perception'. 

* Closed questions were used by the teacher to check pupils' 

understanding, to help build pupils' confidence where the answer was 

known, and to check that they were paying attention. For example. 

Teacher 3 asked a pupil how many tests could be undertaken at a time. 
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to maAe the pupil aware that he had made a simple mistake. Also, during 

the same lesson, the teacher asked pupils to feed back to the class 

what they bad found out and the pupils responded readily. This appeared 

to provide valuable feedback to the teacher, which he or she could use 

to act upon. 

6.5.2.4 Challenge and Pace 

(d) The fourth aspect concerns the challenge and pace of the lesson: 

* It was clear from the findings that work should not only be 

accessible to enable pupils to engage with the activity, but that it 

should also challenge the pupils at an appropriate level. It was 

found that work requiring little thought, or which was too difficult 

could lead to boredom and off task behaviour. Lesson 1 is a good 

example where pupils became bored, and lesson 6 is an example of where 

pupils found the discussions difficult. In both cases, off task 

behaviour was recorded. 

6.5.3 Interpersnna] Relations 

It is clear that interpersonal relationships (whether they be 

pupil-pupil or pupil-teacher) are an important factor in any lesson. 

What is interesting from these findings is how central a feature this 

may have been. 

6.5.3.1 Group Social Behaviour of the Class 

(a) The first category concerns the teacher's awareness of the group 

social behaviour of the class. The influence of the group on the 

behaviour of individuals has been well documented elsewhere (eg: 

Schachter (1951), Krech, Crutchfield and Ballachey (1962), Asch 

(1951), Crutchfield (1955) and Milgram (1958), amongst others). In the 

role as Head of Faculty, it was noticed that individuals could indeed 

behave and act very differently when in a group compared to when they 
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were not under the group's influence. When pupils moved around the 

secondary school, it was also pertinent to note that the same 

individuals could well be members of different groups at different 

times during the school day, whether this was as members of different 

classes, or groups which meet outside the classroom. It appeared that 

the same individuals sometimes behaved in different ways, depending on 

the group to which they belonged at that moment. It was also apparent 

that this could occur in the same science classroom when certain 

members of the class were absent. It was possible that this could 

change the dynamics within certain groups, or even alter the group to 

which a particular individual chose to belong. What is pertinent to 

this study is that successful teachers were aware of factors such as 

these, and considered them, not only in the planning of the lessons, 

but also during the lessons themselves: 

* The findings suggest that lessons were successful where teachers 

were aware of the dynamics at work in the classroom and were able to 

select appropriate strategies to tackle any potential problems. This 

had the effect of attempting to avoid problems in addition to using the 

dynamics within the class to positive affect. It appeared that for 

lessons to be successful, the teacher required a sensitivity to the 

social behaviour of the group and an ability to act appropriately if a 

problem was thought to be threatening the progress of the lesson. 

* Where lessons were successful, the teacher was vigilant, scanned 

constantly, monitored the pace, mood of the class, conceptual develop-

ment, and the timing of activities. 

* Whole class discussions were useful, as documented earlier, but it 

was clear that successful lessons were associated with the teacher 

being sensitive to how effective these might be, or how long they 

should last, depending on the social behaviour of the group. This 

sensitivity and awareness also applied to the other strategies. The 
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field notes comment; "Zbe cJaas jbecomes reaWess ("fjzzyand 6Ae 

teacAer /zotices ±Ais. ̂  refers Aac* 60 the text Zxpo*.... tAjs seems to 

concentrate the minds of the pupils and they are brought gently back on 

6as*". 

* During successful lessons, the teacher involved all the pupils. In 

group work, the teacher had many, even if brief, contacts with pupils 

and there was much movement of the teacher around the classroom. The 

teacher constantly checked on pupil progress and understanding, prai-

sing and encouraging where thought appropriate. 

6.5.3.2 Sensitivity and Dnpathy Towards the Children 

(b) The second aspect seems to concern the empathy and sensitivity of 

the teacher towards the children. The observations highlighted the 

importance of the way in which the teacher treated the children. 

Lessons appeared to be more successful where the teacher appeared to 

want to be with the children and where a positive atmosphere had been 

fostered. This was evident in a number of ways: 

* The teacher gave verbal cues to the children, not only in what was 

said, but also in the manner in which it was said; for example: 

positive cues included praise, being openly welcoming, joking, using 

humour (p. 309 at 12 minutes), using colloquialisms, talking to pupils 

as equals in the learning process, being polite, and in more than one 

case; singing or chanting at the start of the lesson (eg. p.309 at 0-3 

minutes). Negative cues included shouting, denigrating pupils, expres-

sing low expectations and using sarcasm. It was interesting to note 

that the nature of the language used by the teacher was reflected in 

the mode of the language used by the pupils between each other. This 

was thought to be significant because this was used by the teacher to 

help foster positive interpersonal relations between the pupils. This 

appeared to have a positive effect on the success of the lesson, both 
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in terms of the relationships within the classroom and the conceptual 

development of the pupils. 

* What was clear from the observations was that non-verbal cues were 

seen to be as important as the verbal cues. All the teachers gave non-

verbal cues to the children, whether they were aware of them or not; 

positive cues included smiling, eye-contact, posture, head nodding, 

lowering the body or sitting with pupils when discussing issues, being 

relaxed with the children, overtly listening to pupils. There iMuxr 

examples in lessons 3,4,5 and 6. Negative cues included ignoring 

pupils, bored / disinterested look, raising eyes to the ceiling, and 

sighing. Examples were found particularly, although not exclusively, in 

lessons 1 and 2. 

* The findings suggested that at times, the teacher ensured that 

questions and praise were heard by many pupils, giving cues that trying 

and effort will be rewarded. For example, teacher 4, in response to a 

wrong answer says; "No, but you were thinking' positively weren't you", 

which was heard by the whole class (p. 310 at 51 minutes). 

* Where lessons were successful, the teacher ensured that pupils 

were not ignored, even if it meant not following up a pupil request or 
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idea immediately. 

* The findings suggest that where lessons were successful, the 

teacher gave quiet, individual reprimands - and did not shout at pupils 

across the classroom. For example, the field notes for lesson 4 (p. 310 

at 27 minutes) note that the teacher quietly asked a pupil "who is 

going to look after your experiment?" when the pupil was about to walk 

off and leave the bunsen burner on. However, it also seemed that it 

might have been pertinent to allow others to hear the reprimand at 

times, but that it should not interrupt the flow of the lesson. 

* Quiet pupils were not made to come to the front of the class, or 

to answer questions out loud if it was felt that this could cause 

embarrassment. Similarly, such pupils were given quiet praise and 

encouragement, (for example. Lesson 4^ p. 310 at 36 minutes) 

* New pupils were sensitively integrated into the class and not left 

to fend for themselves. For example, on one occasion a group of pupils 

was asked to explain the practical to a new boy joining the class, and 

on another occasion, a group was asked to explain what was happening 

to a pupil returning from an absence (Lesson 4 p. 309 at 12 minutes). 

This had the effect of releasing the teacher from giving what could be 

felt to be a disproportionate amount of time to one pupil, at the 

expense of the rest of the class, in addition to engaging the pupil 

with other pupils in the class. It also appeared to have the effect of 

building the confidence of the pupils who were explaining to the 

returner/new pupil. 

* Using pupils' names seemed to be particularly effective. Many 

pupils have commented that they like their name to be written when the 

teacher is marking their exercise books - eg: 'Well done John'. The 

observations demonstrated the effectiveness of using pupils' names in 
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the classroom. In the school observed. It was customary practice for 

teachers to use pupils' first names. In the researcher's own exper-

ience, this also seems to be pertinent if the customary practice is to 

use surnames. In one school, the researcher noticed that where the 

practice was to use surnames, the pupils themselves used their surnames 

between each other. It appears that, whatever the convention used 

within the school, the use of pupils' names could be used to help 

foster positive relationships. 

* The observations showed that one teacher in particular had built 

up a positive relationship with at least one class over a period of 

time. This was evident because the teacher was willing to admit a 

mistake and apologise to a pupil. It is not suggested that a teacher 

new to a group, or to a school, could necessarily use this as a 

strategy to foster positive relationships, but it is pertinent to note 

that it was effective in this case where positive relationships had 

already been established. 

6.5.3.3 IWsLMf the Class as a Learning Structure 

(c) The third aspect concerned the way in which the teacher used the 

class as a learning structure, where consideration had been given to 

the overall activity and movement in the classroom in addition to 

individual student contacts. This management of the class appeared to 

be particularly effective, not only in terms of clearing up misunder-

standings, but also in terms of sensing the mood of the class and being 

able to react appropriately. This could be allied to the knowledge 

structures and comprehension processes a teacher uses to interpret 

classrooms and whether an individual teacher considers the class to 

consist of a group (or number of sub groups) of children, or a 

collection of individuals. This management of group dynamics appeared 

to be particularly significant: 
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* Successful teachers defined clear boundaries between activities 

where each section was clearly delineated (For example, p. 202 for 

lesson 3). Also, where lessons were successful, teachers ensured a 

smooth transition between activities. 

* Where lessons were successful, the class was brought together for 

a discussion, during the lesson, if the teacher noticed that there was 

a general need (eg, a prevalent misconception or a general 'fizz'). 

Examples can be found on pages 200 to 210 for lessons 3, 4 and 5 

respectively. 

* The findings suggest that where lessons were successful, the class 

were brought together at the end of the lesson to summarise, share 

ideas and round off the lesson. (The examples mentioned above are 

particularly pertinent). Closed questions appeared to be effective in 

reinforcing, checking understanding, and enhancing pupil confidence, in 

addition to providing a coherent completion to the lesson. 

* The teacher ensured that all were listening if he/she wished to 

explain something to the whole class. 

* The teacher quickly regained control if pupils appeared to be 

gaining the initiative. 

6.5.3.4 Some Comments Concerning the Teachers' Use of Control Tech-

niques 

(d) The fourth aspect concerned the way in which successful teachers 

remained in control of the class, navigating through the learning 

activity. It appeared that this could be concerned, in part at least, 

with the socialising process, The pupils under consideration came from 

diverse social and cultural groups, and it seems reasonable to assume 
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that this is true for many, if not most, comprehensive schools. There 

is a considerable body of evidence to suggest that as children grow 

older they may need to go outside the family, not just to learn the 

social skills that he or she may need as an adult, but also to fulfil 

the psychological needs that come with adolescence. It is possible that 

groups of adolescents have, or quickly evolve, codes of values and 

behaviour of their own which might be very different to those of the 

family or the school. This could lead to conflict. One of the attitudes 

involved in this conflict is that towards authority. It does not seem 

reasonable to expect adolescents, necessarily, to be readily obedient. 

The ease, or otherwise, with which an individual teacher can 'control' 

a class could depend, in part, on the cultural view of authority held 

by the children. In terms of the ways in which the teachers thought 

about the children, there was a striking similarity between the 

teachers in the study. This has been highlighted, earlier, when the 

interviews were discussed, but it was also apparent from the study that 

the teachers took time to build relationships according to a personal 

style which seemed to be based on a collective view. This was evident 

in a number of ways: 

* Where lessons were successful, instructions given were clear and 

unambiguous. For example, in terms of whole class management, some 

teachers had obviously explained that if they shouted 'freeze', then 

all the class should immediately stop and pay attention to the teacher. 

This had been taught to all the classes previously, mainly as a 

response to an emergency, but it was also used to call the whole class 

to a halt very quickly. The researcher also considered this significant 

in terms of individual pupil management in terms of safety, in addition 

to procedure. Unclear instructions were not helpful. For example; where 

the teacher shouted "Get something' dom in your exercise books) the 

researcher did not notice any pupils respond positively to this unclear 
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instruction. 

* The findings suggest that expectations should be made clear and 

unambiguous. One teacher referred to an incident outside the classroom, 

emphasising his expectation of behaviour both inside and outside the 

classroom. 

* It appeared to be necessary for the teacher to have 'presence' in 

the classroom. This is difficult to define, but seems to be concerned 

with a number of factors, including the verbal and non-verbal cues 

given to the children by the teacher, in addition to the awareness of 

the teacher of what was happening in the classroom. In one case, not 

noted during the field work, but in the role as Head of Faculty, the 

teacher referred to an off task pupil by name even though the teacher 

had his back to the class. This had the effect of almost startling the 

pupil and brought him back on task. 

* Where lessons were successful the teachers responded appropria-

tely to incidents within the classroom: for example; pupil humour, off 

task behaviour, disruption, accident, interruption by another member of 

staff. The findings suggest that there was a collective view, between 

teachers, between pupils, and between pupils and teacher, of what was, 

and was not, acceptable, together with the manner in which teachers 

were expected to respond. 

* The teacher politely and pleasantly did not 'pick up' on pupils' 

ideas which are 'off target'. For example 'We'll look at that later.' 

* The teacher monitored the use of time and expressed clear time 

deadlines. This has been discussed earlier where the significance of 

setting clear boundaries between activities was discussed. 

* The teacher used the text book, or worksheets to re-focus pupils' 

minds on the conceptual issue under consideration, when felt to be 

appropriate. 
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6.6 further Discusaiaaioa the Manner In which Teachers IRegpaMkai 

Cbgnitively and IkdbanPK&aonally During Science Lesaons 

The above analysis proved most enlightening. It was surprising how 

central a feature the dimension of interpersonal relations might have 

been and it was thought pertinent to use the above information to delve 

further into the lesson observations themselves. The relationship 

between the manner in which the teacher responded to children cogniti-

vely and the factors contributing towards the interpersonal relations 

in the classroom were of particular Interest. An attempt has been made 

to expand the categories which were originally used in the observation 

schedule to enable the data to be represented graphically. It was hoped 

that this might generate fresh insights into the factors at work. 

The idea that there are four main factors at work in the classroom 

has already been discussed. These are considered to be: the group 

social behaviour of the class, the planning of the teacher, the 

conceptual understanding of the children , and the interpersonal 

relations. This section is concentrating on conceptual understanding 

and interpersonal relations whereas the influence of planning will be 

discussed later. 

The researcher is considering, here, how teachers respond to 

children, cognitively and interpersonal ly and has attempted to identify 

the main factors associated with these categories using the data from 

the lesson observations and interviews. 

The sub headings below are followed by the abbreviations used to 

identify the various categories in the charts which follow. 

6.6.1 Cognitive Response 

Accepts and Uses the ideas of pupils: (Acc.) 

If the teacher is to be able to respond cognitively to children, 
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it is important that he/she is able to elicit the children's ideas. In 

this way, it might be possible for the teacher to encourage the 

children to use their own language to clarify their own conceptual 

position and be able to take the discussion further, or to direct the 

child towards a particular activity. The aim will be to enable the 

child to develop his/her thinking and provide a focus for discussion 

with the teacher. It appears that the teacher must be willing to 

negotiate with the pupils and encourage the pupils to negotiate with 

others. This might not be possible if the teacher cannot accept and use 

the pupils' own ideas. 

Discussion: (Dis.) 

As mentioned above, it is important that the teacher is able to 

discuss the work in hand with pupils. This discussion could be 

initiated, by the teacher or the pupil (as was identified in the 

original observation schedule). The category of pupil-pupil discussion 

has been omitted because the emphasis here is on how the teacher may 

help children to focus their minds on the conceptual issue of interest. 

Open and Closed Questioning: (Op. for Open questioning, and CI. 

for Closed questioning.) 

The two categories discussed above will require questions to be 

asked of the children. This category was not used when compiling the 

graphs because it was felt that even though the teacher might be 

responding to pupils cognitively by questioning them, this would be 

subsumed into the categories of 'Discussion' and 'Accepts and Uses 

pupils' ideas'. The response was taken to be the determining character-

istic, rather than the stimulus. 

Directs pupil: (Dir.) 

If the teacher is responding to pupils, it might well be necessary 
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to direct them to particular activities, whether to provide further 

challenge, or to help enable the child to integrate the 'new' knowledge 

with his or her existing ideas. This category was taken to indicate 

that the teacher had thought about what the child should now attempt, 

and was directing the pupil in response to the negotiation. 

Progress made explicit: (Prog) 

This category was identified during stage five of the observation 

analysis. It was felt at the time that the teacher could be responding 

to pupils by making continuity and progression explicit. Whilst this 

could well be important it was taken to be subsumed into the other 

categories detailed above. 

6.6.2 Interpersonal Response 

The analysis so far suggests that the interpersonal response to 

the child could be either positive or negative. The following have been 

considered to be the factors associated with this positive and negative 

interpersonal response. 

6.6.2.1 Positive Interpersonal Response 

Reduces Tension: (Red.) 

It was evident from the observations that the ability of the 

teacher to reduce tension in the classroom was an important factor in 

enabling pupils to gain in confidence. This has been discussed earlier 

in this study, but a particularly effective strategy was observed where 

two of the teachers started some of their lessons by either singing, or 

chanting to the children. The children responded in a similar manner 

and this had an immediate effect of reducing any tension which might 

have been present. This was a particularly extreme example and 

demonstrated the nature of the interpersonal relations in these 

classrooms. Another example included an incident where the teacher 
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reprimanded a pupil in such a way that tension was reduced. The pupil 

had spoken out of turn, and the teacher had heard the word 'red' 

mentioned. The teacher responded "You'll see red in a moment - splat 

against the wall." The field notes comment: "This reduced the tension 

in the classroonf\ All the teachers in the study reduced tension to 

some degree, at various times, and this has been recorded under this 

category. 

Praises and encouracres pupils: fPr) 

This category was also discussed in the original observation 

schedule, and its importance is amplified by retaining it here. 

Verbal Cues: (Ver.) 

In addition to the above, it became apparent that teachers 

responded positively to pupils by using verbal cues such as: 

* closed questions to draw pupils into the lesson, 

* social chat, 

* using non-threatening language, eg, slang, 

* admitting mistakes, 

* politely postponing a response to a pupil's idea, answer, or 

request. 

Ncm-verbal Cues: (Nv) 

It was also apparent that teachers responded to pupils in subtle 

ways. On occasions, these cues were given unknowingly eg: 

* smiling, 

* posture (eg lowering body to reduce height), 

* gesturing with the hands, eg; thumbs up, 

* head nodding whilst listening, 

* sitting beside pupils whilst discussing an issue, 

* overtly listening to pupils' talking. 
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"Teacher's position in the Classroom: (Pon.) 

The teacher sometimes moved towards a pupil who was off task, and 

gave no other cue at all. This proximity was sometimes quite conscious 

and had the effect of bringing an off task pupil back on task. 

Similarly, positioning sometimes enabled children to have access to the 

teacher. 

Individual attention: find) 

It was also apparent, that teachers sometimes responded to pupils 

quietly and individually, eg. to help a new pupil integrate into a 

group, or to give a quiet reprimand. 

Ignoring pupils: ficrn.) 

This last category of responding positively to pupils concerned 

the way in which the teacher ignored a pupil who was off task to enable 

the lesson to flow without interruption. This category has been 

included under the positive heading because it appeared to be helpful 

to the other pupils. In this case, the teacher would often acknowledge 

the pupil's desire to speak, but would sensitively postpone the 

opportunity. 

6.6.2.2 Negative Interpersonal Response 

Excessive Authority: fExc.) 

This was discussed earlier, when the original observation schedule 

was designed, and concerns the over, or inappropriate use of authority. 

Ignoring pupils: (Ign.) 

This concerns the accidental, or purposeful ignoring of pupils 

where the effect is deemed to be negative, rather than the positive 

effect documented in the previous section. 
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Verbal cues: (Ver.) 

The data suggested the following, amongst others; 

* using sarcasm, 

* embarrass i ng pup i1s, 

* putting pupils down, 

* expressing exasperation. 

Non-verbal cues: (Nv) 

These include; 

* sighing, 

* raising eyes to ceiling, 

* looking bored or disinterested, 

* posture. 

Ambiguous Instructions: (Amb.) 

The data suggested that giving clear and unambiguous instructions 

can help children to focus their minds on the conceptual issue of 

interest. It was noticed that ambiguous instructions not only confuse, 

but could also lead to off task behaviour in pupils. This category has 

therefore been included as a negative aspect of interpersonal 

relations. 

Not Noticing off task Behaviour: (Nn) 

It arrears that it is one thing to ignore off task behaviour 

purposefully, but that it is quite another for the teacher to be 

oblivious to the fact that it is happening. Deliberately ignoring mild 

off task behaviour was observed to be effective at protecting the flow 

of the activities, and is deemed to be an appropriate response to some 

situations. For example, the field notes record an incident where the 

teacher ignored a boy who was chatting quietly as another pupil was 

answering a question publicly. The teacher waited until the pupil 
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answering the question had finished, accepted the answer, and then 

leant over to the hoy who continued to chat to tell him, quietly, to 

stop - which he did. The field notes record another occasion where the 

teacher did not notice two boys playing with bosses and clamps at the 

back of the classroom. Within two to three minutes, the 'playing' had 

degenerated into play fighting; "The group at the back continue to mess 

around. One boy had the other in a half nelson." The teacher did not 

notice this, and the notes record; "One boy was 'strangling' another." 

At this point the teacher noticed and intervened. It seems that poor 

behaviour which is simply not noticed can lead the offender to even 

more outrageous behaviour, in addition to the distraction of others. 

It has therefore been included here as a negative factor. 

6.6.3 Cbnaideration of the Significance of the Cognitive 

and Interpersonal Response 

The categories described above have been used to plot 'Responding 

Cognitively' and 'Interpersonal Relations' against time. In both cases, 

positive attributes are plotted vertically upwards and in the case of 

interpersonal relation, negative attributes are plotted vertically 

downwards. The manner in which a teacher could respond 'cognitively' in 

a negative manner was originally considered. This could occur where the 

teacher confused the child, or gave incorrect information, but neither 

of these were observed in the study and they have therefore been 

omitted from the chart. The third graph concerns the nature of the 

interaction. That is, whether the teacher is teaching the class as a 

whole (CLASS) , or whether the pupils are working individually or in 

groups where the teacher is interacting with individuals or small 

groups of pupils (INDIVIDUAL). The relationship between the previous 

two categories and the manner in which the teacher used the class as a 

learning structure was considered to be worthy of further investiga-
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tion. The charts can be found with the discussions of the lessons, on 

pages 194 to 214. 

6.6.3.1 A Quantitative Analysis 

Before looking at the charts in detail a simple quantitative 

analysis might be useful. In each case, the vertical axis represents 

one incident. The final 'score' has been tabulated for the two 

categories plotted, together with the 'feelings' rating from the 

initial observations, as described in chapter six. To clarify the 

origin of the final 'scores', they have been drawn on the right hand 

side of the charts on pages 196 to 214. 

1 Lesson No. Cog. Score Inter Pers. Score Feelings | 

1 1 + 9 -11 -11 1 
! 2 +16 + 4 + 6 1 
I 3 +22 +24 +30 1 
1 4 +29 +56 +33 1 
I 5 +18 +20 + 9 1 
1 6 +16 +22 + 4 1 

Table (6.1) Cognitive, Interpersonal Relations and Feelings Scores 

for the Observed Lessons, 

This table is shown below, rearranged, so that the 'Feelings' 

column is displayed in ascending order of score: 

j Lesson No. Cog. Score Inter Pers. Score Feelings | 

1 1 + 9 -11 -11 
! 6 +16 +22 + 4 1 
1 2 +16 + 4 + 6 1 

5 +18 +20 + 9 i 
1 3 +22 +24 +30 1 
! 4 +29 +56 +33 1 

Table (5.2) Cognitive, Interpersonal Relations and Feelings Scores 

Arranged in Order of Feelings. 
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Whilst it would be foolish to draw major conclusions from such a 

limited set of data, the tables appear to raise a number of points for 

further consideration. 

As the rating for 'feelings' increases, so does the cognitive 

score. This is also broadly true for the score for Interpersonal 

Relations, but with a notable exception - lesson 2. It is interesting 

to note that this teacher was well known in the school for keeping his 

emotions to himself. He rarely smiled and was feared by many pupils 

(and a few staff!). He was also a strict disciplinarian. His main 

subject was Physical Education, Science being his subsidiary. During 

the PE lessons, pupils undertook their activities in what appeared to 

be strict military order. The pupils were always well presented, and 

waited in silence, in straight lines, for their turn to use a 

particular piece of apparatus. Pttpils would change from one piece of 

equipment to another without fuss, when the teacher blew a whistle. The 

pupils were taught how to do something, and then practised it to get it 

right. It is not, therefore, considered surprising that this teacher 

did not score highly for Interpersonal Relations. It is interesting to 

note, however, that he did respond cognitively, in the science 

classroom, particularly in the latter part of the lesson. It is 

pertinent to note that when this teacher was responding cognitively, he 

also responded positively with respect to interpersonal relations. 

Lesson 6 is also interesting. The rating for 'Feelings' is relatively 

low - just above neutral, but the rating for interpersonal relations is 

quite high (+22). This teacher was considered to be one of the most 

effective in the school, and lessons 4 and 5 were taken by this 

teacher. Lesson 6 started well, and the graphs curve upwards quite 

steeply, showing the teacher responding cognitively and interperson-

ally. However, the social behaviour of the class was such that the 

teacher grew irritated by the pupils. It should also be noted that this 
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was a 'theory' lesson and was dominated by the teacher at the front of 

the classroom. The class was also a lower ability band class. The 

findings suggest that the teacher, in his planning, had not taken 

sufficient account of the group social behaviour of the class. Many of 

the pupils were not engaged in what they were doing and this appeared 

to lead to off task behaviour, to which the teacher responded. He 

appeared to be trying his best but resorted to silent work. At this 

point, the teacher ceased responding at all and the 'scores' were 

therefore pegged. It is pertinent to note that the pupils did not try 

to speak and did what they were told. 

The low 'Feelings' score, and fairly high Interpersonal Relations 

score is, in itself quite interesting. The lesson only had two negative 

interpersonal incidents. It appears that one negative response could 

have a much greater effect in the classroom than one positive response 

and this will be considered when analysing the other lessons. 

Table (6.3), which follows, compares the level of positive and 

negative Interpersonal Relations for each lesson and details concerning 

the calculations can be found in appendix IV (pp. 314 - 315). 

LessonlEatio of +ye:-ye Percentage fye Percentage +Ye Percentage -ve j Percentage -ve 
Nuiierllnterpers, Eels. 

1 
Interp. Eels. IB / ti:e unit Interp. j IB / time unit 

1 
1 Whole Lesson Class Small Gps|Class Siall Gps Class 1 Small GpsI Class {Small Gps 

i 1 1 12 0.0* 1 0 1 0 * 0 ^ * 0 ^ * 1 1 0 0 ^ * 1 0.0* 1 L I * 
2 1 8 4 25.0* 7 5 ^ * 2 J * 15.0* 100.0* 1 0X1* 1 9 J * 1 0 ^ * 
3 1 25 1 3 L 0 * 64.0* 4.5* 10 J * 100.0* 1 0.0* 1 12.5* 1 0 ^ * 
4 : 55 0 28.6* 7 L 4 * 4 J * 6.5* 0 ^ * 1 0.0* 1 O X W 1 0 ^ * 
5 1 22 i 45.5* 54 J * 3 J * 13.6* 83 J * 1 16 J * 1 6.9* 1 4 J * 
6 1 24 1 100.0* 6 . 5 * 1 100.0* 1 1 i 6 J * 

Table (6.3) Relationship between the Interpersonal Relationship Sco-

res for Whole Class and Small Group Activities in the 

Observed Lessons. 
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A similar analysis was performed for the conceptual understanding 

dimension of the lesson (see table 6.4) . In the above case, it was the 

relationship between the manner in which the teacher responded 

positively and negatively which was being considered. The analysis 

which follows attempts to gain an impression of the intensity with 

which the teacher responded cognitively during whole class and small 

group work. Details of the calculations can be found in appendix V 

(pages 316 - 317). 

1 Lesson Mo. Percentage of 1 Percentage of Questioning 1 Questioning | 
1 
\ 
i 

Cognitive Reap. 1 Cognitive Resp. i 
! 

1 
1 
1 Whole Lesson I Class 1 Small Gps Whole Lesson 1 Class Small Gps | 

1 1 18.8* 1 O X H 1 2 L 4 * 12.5* 1 O . W 1 4 J * : 
J 2 35.4% 1 1 93 J * 40.6* 1 22 J * 80.0* 1 
1 3 48.8* 1 33 J * 1 72 J * 43 J * 1 50.0* 33 J * 1 
! 4 56 J * 1 33 J * ; 6 9 J * 85.3* 1 6 6 J * 95.5* 1 
j 5 37 J * 1 25.0* 1 75.0* 4 6 J * 1 4 L 7 * 62 J * 1 
! 5 31 f ( 5 5 J A 1 56.6* 

Table (6.4) Relationship between Cognitive Response for whole class 

and small group activities for the observed lessons. 
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6.6.3.2 Diacussicm 

The above idbarks will be discussed, in turn, considering the 

overall patterns which were evident in the data. Attention will then 

turn to each of the individual lessons where these patterns will be 

considered. 

Taking each of the above two charts in turn: 

1: Interpersonal Relations: The Interpersonal Relations table, has 

been rearranged, such that the lessons are placed in ascending 

order of the ratio of positive to negative Interpersonal relations 

observed: 

ILessonI Ratio of +ve:-?e 1 Percentage +7e 1 Percentage +?e 'Percentage -Ye 1 Percentage -ye 1 
INumber; 
1 1 

Interpers. Eels. , Interp. Rels. 1 I E / U i e u n ^ Interp. Eels. 1 I E / d g e u n k | 
1 1 1 1 1 1 Bhole Lesson 1 Class 1 Small GpsIClass |S:all Gps Class |S#all GpsjClass 1 Small Gps 1 

1 1 1 1 12 1 O X W 1 I W h O * 1 O X W 1 7 J U 0 ^ * 1 100.0* 1 0.0* 7 . U 1 
I 2 1 8 4 1 25.0* : 7 5 X H 1 2 J * 1 15,0* 100.0* 1 0.0* 1 0 ^ * 1 
1 5 1 22 6 1 45.5% 1 54 J * 1 3 J * 1 1 3 X A 83.3* 1 1 6 J * 1 D * 4 . W 1 
i 6 : 24 2 IIOQ.Q* 1 1 L 5 * 1 : 100.0* i : 6.3* { 
1 3 1 25 1 1 3 L 0 * ; 54.0* , 4 J * 10 J * 100.0* 1 0.0* 1 1 2 ^ * 0,0* 1 
1 4 : 56 0 1 28.6* 1 71.4* 1 4 J * 6 J * 0 ^ * O J * 1 0.0* o . H : 

Table (6.5) Table (6.3) Rearranged in Order of the Ratio of Positive 

to Negative Interpersonal Relations. 
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Considering the earlier table and comparing the final cognitive 

and interpersonal final 'scores' for each lesson, this table has been 

rearranged such that the lessons are in the same order as the table 

above. 

' Lesson No. Cog. Score Inter Pers. Score Feelings | 

1 1 + 9 -11 -11 I 
I 2 +16 + 4 + 6 I 
I 5 +18 +20 + 9 I 

I 
I 6 +16 +22 + 4 

3 +22 +24 +30 
4 +29 +56 +33 

Table (6.6) Table (6.1) Rearranged in Order of the Ratio of Positive 

to Negative Interpersonal Relations, According to Table 

(6.5). 

As would be expected, the interpersonal scores are also in 

ascending order. However, what is interesting to note is the trend for 

the cognitive score to increase with the Interpersonal Score. The 

nature of the observation schedule, however, where events are recorded 

only once i n each time period, suggests that the scores should be 

treated with caution. It is not felt that a difference of two points is 

particularly significant and the cognitive scores for lessons 2, 5 and 

6 above are of similar magnitude. It does seem, however, that an 

increasing interpersonal response from the teacher is associated with 

an increased cognitive response. 

Another interesting relationship concerns the manner in which the 

teacher responded to the children when they were being taught as a 

whole class, or were undertaking work in small groups. The second 

column in Table (6.3) shows clearly that (except for lesson 6, which 

did not involve small group work) most of the positive responding, in 

terms of interpersonal relations occurred when the class was working in 

small groups. It is also clear, from the third major column, that a 
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higher intensity (in terms of the percentage positive response per time 

period) of positive interpersonal relations also occurred during small 

group work. The reverse also appears to be true for the incidences of 

negative interpersonal relations. Most of the negative responding, in 

terms of interpersonal relations occurred when the teacher was teaching 

the class as a whole. Looking at this more closely, Table 6.7, below, 

shows the ratio of positive interpersonal response whilst teaching in 

small groups:whole class, for both the overall percentage, and the 

percentage per time period, as discussed above. Details of the 

calculations can be found in appendix VI (page 318). 

Lesson 

1 
2 
5 
6 
3 
4 

Ratio of smal1-group:whole | Ratio of small-group:whole 
class +ve IR. class +ve IR / time unit 

I 
I 

—whole class teaching insignificant— 
3.00:1 I 6.52:1 
1.20:1 I 3.58:1 

Class not taught in small groups 
1.78:1 I 2.38:1 
2.50:1 I 1.38:1 

Table (6.7) Ratio of Positive Interpersonal Response for Small Group 

to Whole Class Activities in the Observed Lessons, in 

Order of Ratio of Positive to Negative Interpersonal 

Relations. 
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6.6.3.2.1 Relationship between Cognitive and Inteirersonal Response 

It is worth commenting on the apparent pattern which can be 

observed in the last column of Table 6.7. It appears that as the ratio 

of positive to negative interpersonal response increases, the ratio of 

positive interpersonal relationships per time period for small group to 

whole class teaching decreases. Whilst this is true, it must be 

remembered that this is likely to happen because the teacher responded 

positively more often during small group and whole class work during 

these more successful lessons, and the table is arranged in order of 

increasing ratio of positive to negative interpersonal relations. What 

is pertinent, is the finding that most of the positive responding in 

terms of interpersonal relations occurred during small group work, 

and almost all the negative responding took place during whole class 

work. Section 6.6.3.1 also highlights the finding that a positive 

cognitive repsonse is associated with a positive interpersonal res-

ponse. It could be concluded, therefore, that science lessons might be 

most successful where the children work exclusively in small groups. 

This success could be seen in terms of enhanced interpersonal rela-

tionships within the classroom which could lead to an enhanced 

cognitive response and hence more effective learning. Extreme caution 

is required, however, because whilst the whole-class work seems to be 

difficult, it appears to be essential in enabling the small group work 

to function effectively. The findings suggest that whole class work 

should not be disregarded for a number of reasons, which are now 

discussed. 



190 

6.6.3.2.2 Whole Class Teaching and Skmall Group Work 

Section 6.5.3,3 considered the manner in which the teacher used 

the class as a learning structure. The strategies outlined there seem 

to be associated with the teacher managing the class as a group, rather 

than as a collection of individuals. As discussed earlier in chapter 

four, it seems that the success of a lesson depends on the ability of 

the teacher to respond to the children in terms of their conceptual 

development and social behaviour, in addition to the enabling of 

positive interpersonal relations with, and between, pupils in the 

classroom. It appears to be the manner in which the teacher responds to 

the needs of the situation which is important, and this response seems 

to be a fusion of conceptual development and group social behaviour, 

where the vehicle for the interaction is related to the interpersonal 

relationships within the classroom. Returning to the data for further 

reflection, the interviews suggested that the teacher should use a 

range of teaching styles, and a range of approaches in order to enable 

a range of pupil types to participate meaningfully (Section 6.3.1.2). 

A range of styles might be difficult to achieve if the class only work 

in small groups. The field work also suggested that individual 

teachers have their preferred teaching style, and it could be that some 

teachers are very effective at, and prefer whole class rather than 

small group work. Also, teachers in the study called the class together 

to discuss findings and to share ideas (page 159). This sharing would 

be very time consuming if all the work was undertaken in small groups, 

and it could be difficult for pupils from different groups to share 

ideas unless a mechanism exists for the pupils to feedback to the whole 
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class. This 'feeding back' to the class was found to be particularly 

effective on occasions. Small group work excludes pupils from the 

experience of speaking to a large group and it could be argued that 

this is a skill which all pupils should be encouraged to acquire, 

bearing in mind the need for sympathy and empathy as discussed earlier 

in this study. It also seems that some pupils respond well to this 

type of activity, and should therefore be given relevant opportunities. 

The field work agrees with the interview data in that pupils require a 

variety of approaches, not simply to enable the teacher to respond to a 

diverse pupil types, but also to aid motivation by providing variety 

(page 160). Some teachers brought the children together to focus their 

minds on a particular passage in the text when it was thought that the 

class was becoming restless and off task (page 168). This was 

concerned with the manner in which the teacher was able to be vigilant 

and could respond appropriately to the mood and social behaviour of the 

class, providing appropriate pace and timing of the activities (page 

167), navigating through the activities, remaining in control of the 

class (section 6.5.3.4). 

It seems that whole class teaching, whilst potentially difficult, 

has an important role to play in the enabling of the small group work, 

in terms of creating an atmosphere where pupils can work on their own, 

without the constant direction of the teacher. 
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Another, seemingly trivial, reason for not dismissing whole class 

teaching concerns the accommodation. The school in this study had fixed 

benching and it was clear that this hindered the teacher's access to 

the children at times. This study suggests that small group work 

requires the teacher to gain close physical access to the pupils if it 

is to be effective. It is necessary for the teacher to question pupils 

and to discuss ideas, as partners in the learning process. If the 

school has fixed benching in addition to overcrowded classrooms then 

this proximity could be impossible to achieve, and small group work 

might become less effective. The teacher might have no alternative but 

to resort to whole class teaching for most of the time. 

6.6.3.2.3 Comments on the 'Feelings' Recorded During the Observations 

Returning to Table (6.6), the apparent disagreement between the 

'Interpersonal Relations' and 'Feelings' scores for lessons 5 and 6 

also deserves comment. It is interesting to note that these two lessons 

both scored similar, relatively high Interpersonal Relations scores, 

but the score for 'Feelings' was quite low. These two lessons both 

contained a number of negative interpersonal responses and it might be 

pertinent to consider a negative interpersonal response having a 

greater effect on the pupils than a positive interpersonal response. If 

a positive interpersonal response is considered to be 'worth' one unit, 

then a negative interpersonal response seems to be 'worth' more than 

one unit. This idea has not been pursued here, but it might be worthy 

of further investigation by another researcher. 
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6.6.3.2.4 SwuKunr 

Attention is drawn to the apparent importance of positive inter-

personal relations in the classroom, as the findings suggest a positive 

correlation between this and a positive cognitive response by the 

teacher. It also seems that the teacher is more likely to respond in a 

positive manner, both interpersonally and cognitively when the pupils 

are working in small groups, rather than as a whole class,( amplifying 

the above discussion concerning whole class and small group work). In 

some way, this is not surprising, because it is when pupils are working 

in small groups in the science laboratory that the teacher is free to 

talk to individuals and small groups of children. To enable the teacher 

to create opportunities to respond to the children and their scientific 

ideas, it seems, therefore, that he or she should plan opportunities 

for small group work, but the importance of whole class teaching should 

not be ignored. 
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6.7 Comments on the Individual Lessons 

Turning now to the individual lessons, in the light of the above 

discussion. 

6.7.1 Discussion of Lesson 1 

This lesson did not work well, Consideration had not been given to 

the confidence of the children and, as mentioned earlier, the children 

found nothing in their traps. The teacher had not considered this, 

either by having alternative activities for the children to attempt, or 

by 'fiddling' the experiment by placing living things in the traps 

before the children arrived for the lesson. 

The teacher appeared to feel that the lesson should be practically 

based and that he should be responding to the pupils, working in small 

groups. However, the lack of detailed planning meant that it simply did 

not work, despite the attempts at responding cognitively during the 

second half of the lesson. Too many children had nothing to do, and the 

social behaviour of the group was such that they could not cope with 

the failure easily. The children clearly needed direction. It is 

interesting to note that this lesson appears to be a good example of 

how not to use small group work. It might have been appropriate for the 

teacher, having failed to ensure pupil engagement in the tasks, to call 

the class together early in the lesson to discuss findings and to set 

alternative work. It appears that this teacher did not appreciate the 

importance of managing the class as a group or of navigating the 

children through the activities. The instructions given at the start of 

the lesson were unclear, and the teacher did not ensure that all the 

pupils were listening. This early confusion was exacerbated by the lack 

of animals in many of the Telgrun funnels, as discussed above. 
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Figure (6.2) Quantification of cognitive and Interpersonal Response 

for lesson 1 
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Figure (6.3) Graphical Representations for Lesson 1 
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6.7.2 Discumsion of Lesson 2 

During the initial part of the lesson, the teacher did little to 

respond to the children. Interpersonal relations were mainly negative, 

until 30 minutes into the lesson. Just before this, the teacher had 

started to respond cognitively, and as the practical started, the rate 

of cognitive response increased. This followed an increase in interper-

sonal response which continued as the practical progressed. This 

matching of cognitive and interpersonal response agrees with the 

analysis discussed earlier. It is interesting to note that the early 

demonstration did enable the children to undertake the practical work 

confidently and the increase in cognitive and interpersonal response 

occurred during the small group work, in agreement with the earlier 

discussion. It could be argued that the early, teacher directed, whole 

class work was too long and that it might have been more appropriate to 

have started the practical work earlier. 
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Figure (6.4) Quantification of cognitive and Interpersonal Response 

for lesson 2 
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figure (6.5) Graphical Representations for Lesson 2 
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6.7.3 Diacussion of Lesson 3 

The rate of increase of cognitive and interpersonal response was 

very marked. There was one incident of negative interpersonal response, 

but the teacher followed this positively and it did not appear to have 

had an adverse effect on the lesson. The teacher apologised to the 

individual concerned later in the lesson showing that he knew he had 

embarrassed a pupil and that it had not been helpful. It is pertinent 

to note that the teacher used the class as a learning structure. He 

gave clear instructions and then allowed pupils to work in small 

groups, on their practical work. When there was a problem which the 

teacher felt might threaten the progress of the work, he stopped the 

class and discussed the misunderstanding with the whole class. It is 

also interesting to note that the teacher used only closed questions 

during this discussion, ensuring the pupils understood what they had to 

do. This appeared to increase their confidence at the same time. The 

teacher ensured the pupils continued with their group practicals as 

quickly as possible. As discussed above, the teacher used the small 

group work to provide opportunities to respond to the pupils both 

cognitively and interpersonally. At the end of the lesson, the teacher 

brought the class together to draw the work to a close and to share 

ideas. It is relevant to note that the rate of increase of both the 

cognitive response and interpersonal response (as shown by the increa-

sed slope of the lines on the graphs) occurred during the small group 

work. This agrees with the earlier discussion concerning the apparent 

relationship between small group and whole class work (pages 190 ff). 
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Figure (6.6) Quantification of cognitive and Interpersonal Response 

for lesson 3 
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Figure (6.7) Graphical Representations for Lesson 3 
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6.7.4 Discuasion of Lessoa 4 

This was probably the most successful lesson observed. It is worth 

noting the rate of increase of cognitive and interpersonal response 

displayed in the graphs for this lesson. The rate at which the teacher 

responds to the children interpersonally is very pronounced indeed. 

This steep slope is accompanied by a relatively steep slope for 

cognitive response, again agreeing with the previous discussion concer-

ning the relationship between the interpersonal and cognitive responsi-

veness of the teacher. This teacher also used the class as a learning 

structure. He, like the previous teacher, started the lesson by 

introducing the work, and ensured the pupils understood what they had 

to do. The pupils worked in groups, and whilst this was happening, the 

teacher used the opportunity to talk to individuals and small groups. 

The teacher responded cognitively and interpersonal ly throughout this 

period. It is also apposite to note that when the teacher discovered 

a problem which was threatening the future success of the lesson he 

brought the class together and cleared up the problem. The teacher used 

both open and closed questioning to build the pupils' conceptual 

understanding. The practical then continued until the pupils packed 

away. It is worth noting that the teacher continued to respond to the 

children interpersonal 1 y as they packed away (although the graph shows 

a smaller rate of increase, as might be expected) . He did not just sit 

down and let the children get on with it - he responded, both verbally 

and non-verbally, ensuring all the apparatus was being put away 

appropriately. The teacher then brought the class together, using the 

group as a learning structure, to discuss the results. It is intere-

sting to note that the slope of the graphs increases markedly, for both 

cognitive and interpersonal response, once the pupils are engaged in 

small group work. This agrees with the previous discussion concerning 

the apparent relationship between small group and whole class teaching 
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(pages 190 ff) . It is also relevant to note that apart from the initial 

whole class work and when the class was packing away, the slope of the 

interpersonal response graph is relatively constant. This steep slope 

is maintained throughout the class discussion (33 - 36minutes) and the 

discussion of the findings (45 - 51 minutes). It appears that whilst 

the whole class work can enable the effective use of small group work, 

once effective small group work has been established, the small group 

work can similarly enable the effectiveness of whole class work. 
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Figure (6.8) Quantification of cognitive and Interpersonal Response 

for lesson 4 
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Figure (6.9) Graphical Representations for Lesson 4 
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6.7.5 Discussion of Lesson 5 

This was an interesting lesson, because the teacher was the same 

teacher as the previous lesson, but with a different group. The teacher 

here, had a major problem, because part way through the lesson, he 

realised that he did not have the equipment he needed and the 

technician had gone home early. What is particularly interesting is 

that the teacher took some minutes before he realised that the 

apparatus was not ready. At this point, the teacher responded negati-

vely to mild off task behaviour until he regained his composure. He 

tried very hard to continue to respond cognitively, but stopped and 

went to look for the equipment. On realising that it was not going to 

appear, the teacher again responded negatively, but then told the 

pupils to use any plastics they had on them. He therefore managed to 

continue with the planned practical activities . It is interesting to 

note that it was at this point that the teacher started to respond 

positively again. This positive interpersonal response occurred whilst 

the children were engaged in small group work, once again agreeing with 

the earlier discussions. Also, it was as the teacher was responding 

interpersonal 1 y in a positive manner that he also responded cogniti-

vely. Once again, the teacher recognised a problem and called the class 

together to rectify the problem. The problem concerned the use of the 

pupils' own equipment and the teacher realised that some of the 

instructions were not appropriate. He therefore reformulated the 

practical and the pupils continued. It was at this point that the 

teacher responded negatively again. This could have been due to the 

fact that the teacher was once again perturbed by missing the equipment 

and had had to think quickly to protect the lesson. It was also 

possible that some pupils sensed the uncertainty in the teacher and 

reacted accordingly. The teacher, as previously, brought the class 

together to discuss the findings and to draw the lesson to a close and 
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during this phase he continued to respond both cognitively and 

interpersonally. It is pertinent to note that the steepest slope of 

the graphs for cognitive and interpersonal response occurred during 

small group work, agreeing with the findings discussed on pages 190 ff 

where the relationship between whole class and small group is discus-

sed, and the importance of small group work is emphasised. 
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6.7.6 Diacussioa of Lesson 6 

This lesson concerned the same teacher again, teaching theory 

without practical. The lesson started very well, and as before a steep 

rise in the level of positive interpersonal response was accompanied by 

a rise in the level of cognitive response. The teacher was listening to 

the pupils' ideas and was responding accordingly. However, it appeared 

to work for about 20 minutes, after which the teacher needed to 

intervene to stop two boys talking. It was as though some of the 

children had reached their 'saturation point' and were beginning to 

exhibit off task behaviour. The teacher also ignored a pupil uninten-

tionally. It is pertinent to note that not all the children were 

actively involved in the lesson and it was the pupils who had not been 

drawn into the lesson who appeared to be having difficulty. The teacher 

continued, but again responded negatively. The teacher realised the 

lesson was threatened and responded by focusing the pupils' minds on 

the text book. The discussion continued and the teacher continued to 

respond cognitively. Some pupils did not settle, however, and the 

teacher resorted to silent work, copying diagrams and notes from the 

text book. At this point, the teacher ceased to respond at all, and the 

children worked until the end of the lesson in this manner, without 

interruption. It appears that the main 'problem' with this lesson was 

the way in which the planning did not enable all the pupils to 

participate. The discussion earlier suggested that it is when pupils 

are engaged in small group work that the teacher is more likely to be 

able to discuss ideas and respond both cognitively and interpersonal ly 

with greatest effect. The fact that the pupils did not engage in this 

small group work, meant that this opportunity was missing and although 

the teacher tried to continue responding positively, he gave up. This 

teacher clearly understood the importance of responding cognitively and 

interpersona11y, and previous observations of this teacher suggest that 
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if he had built some small group work into the lesson, then he might 

have been able to continue responding appropriately and the lesson 

might have been more successful. It is also possible that this might 

have eased the pressure which led the teacher to respond negatively on 

two occasions. 
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6.8 Analyais cf the Rork Undertaken with SEK&SS 

So far, the discussions have focused upon the interviews and 

lesson observations. Attention will now be given to the work which was 

undertaken between one of the teachers, an advisory teacher from 

SENASS, the school's special needs coordinator and the researcher. The 

purpose of this work has been outlined in chapter five. This chapter 

will focus on the main findings from that work and an attempt is made 

to lay this alongside the findings from the lesson observations and 

interviews. 

6.8.1 Background 

The data for analysis consisted of the teacher's diary, written 

during this phase of the work, the observations undertaken by the 

researcher, and the curriculum materials which were written by the 

team. The small team met once per week to discuss how the previous 

lessons went, what the strengths and weaknesses were thought to be, and 

what was considered necessary for the following week. The advisor then 

used her notes from that meeting together with any curriculum materials 

which were being discussed, to produce new materials. She also advised 

the team on the approach which she thought might be most appropriate, 

using her specialist knowledge of responding to the needs of diverse 

pupil groups. It was fortunate in that the contract agreed with SENASS 

included this meeting once per week for the half term, together with a 

one hour lesson observation / assisting and one hour discussion after 

the observed lesson with the teacher concerned. This pattern of 

meetings and observations continued for half a term and the materials 

and ideas were shared both informally, and more formally in departmen-

tal meetings. It appeared to be particularly useful for the teacher 

concerned because, as mentioned earlier, it was this teacher who had 

had the greatest difficulty in putting the 'new' methodology into 
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practice. Thla collaborative work did seem to make a difference in the 

classroom, as will be discussed. During the implementation of the 

w o r k , the researcher observed a number of the lessons. This was 

considered important, not simply because the researcher wanted to try 

to understand, first hand, which tactics and strategies seemed success-

ful but it was also felt that the presence of the Head of Faculty, on 

occasions, was important to demonstrate an interest in the venture. It 

also enabled the teacher concerned to feedback directly to me, or to 

ask questions, as the work was proceeding. The researcher was, however, 

sensitive to the teacher's possible perceptions of alternative reasons 

for his presence (as discussed in chapter four) , and observations were 

limited to two full lessons and a number of 'visits'. On these 

occasions, criticisms were not made and observations were made from the 

point of view of researcher. This did, indeed, appear to work 

successfully; the observations apparently enabling the validity of the 

teacher's perceptions to be verified. In terms of analysing the data, 

the Long Interview technique was applied, as described earlier in this 

chapter, to the diary and curriculum materials. In terms of the main 

themes, the previously identified themes of planning, conceptual 

understanding and interpersonal relations were found to be particularly 

pertinent. 

The findings from the analysis of the classroom materials and the 

diary agreed with the previous analyses of the interviews and lesson 

observations, highlighting many of the points previously identified. 

The broad categories, outlined earlier, were pertinent and seem 

to reinforce the view that it appears to be the manner in which the 

teacher orchestrates the four characteristics of; group social beha-

viour of the pupils, conceptual understanding, planning and interperso-

nal relations which determines the success, or otherwise of the lesson. 
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6.8.2 Planning 

6.8.2.1 Team Planning 

It was clear that the teacher was confident with the methodology 

and the materials. The diary referred to one of the aims of the project 

being the refining of the scheme of work including the production of 

extension and remedial (overlearning) material. The teacher had been 

instrumental in producing the materials used in the classroom and he 

appeared confident with them. The teamwork aspect of the project also 

seemed to be important. The teacher commented: 'I found the exercise 

very useful. It showed that, given the time, and someone with different 

ideas, the teaching of any topic can be more varied, more interesting, 

and hopefully more effective'. 

Perhaps the joint planning enhanced the teacher's ownership of the 

materials and methodology in addition to its familiarity. The engage-

ment of the teacher in the dialogue and development of the materials 

also seemed to be important. The planning enabled the teacher to 

liaise with the laboratory technician to ensure that the materials were 

requested in time and that any resources which needed photocopying or 

collating, were ready for the lesson. 

6.8.2.2 Some Problems Associated with Insufficient Planning 

Even with the rather higher than normal level of planning during 

this exercise, there were still a few occasions where insufficient 

planning led to a problem in the lesson itself. During the field work, 

it became evident that insufficient planning on the part of the teacher 

could lead to increased pupil and teacher stress. This stress could 

lower the self confidence of individuals. During the project under 

discussion, this was observed on a few occasions. The first occurred 

during lesson two, where the teacher had clearly not given sufficient 



218 

attention to the video. He commented: 

' The video was not very good on the basics of plant reproduction, 

being mostly about methods of pollen transfer/ (p. 319 Lesson 2) 

The note taking aid clearly focused on the two types of reproduc-

tion and this was a potential source of a problem. It was possible 

that the pupils would be looking for aspects of the points highlighted 

by the teacher and note taking aid, but find that the video contained a 

significant proportion of 'irrelevant' information. In the event, the 

children were happy to watch the video and the potential problem did 

not materialise. This type of potential problem also occurred during 

lesson eight, where: 

'5 slides were not enough, there were times when pupils were 

waiting to get hold of one.' 

Here the pupils were classifying microscope slides of cells into 

animal and plant cells. Once again, this could have lead to off task 

behaviour and/or a feeling of frustration within the children. Once 

again, however, the potential problem did not manifest itself in terms 

of difficult behaviour, although the effect on the pupils' self 

confidence was not known. This also occurred during lesson eleven where 

the pupils were attempting to observe the increase in number of yeast 

cells, over a relatively short period of time, on a microscope slide. 

Only a small number of children managed to produce meaningful results, 

and the teacher commented in his diary: 

'A lot of the Y (lower) band found the experiment so difficult 

that they gave up! I have tried the experiment myself and it is 

almost impossible.' 

It might have been appropriate to have attempted the experiment 
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before the children, and in the event of difficulty, investigated an 

alternative strategy. The lesson observations had demonstrated that 

this type of problem can lead to a decrease in confidence on the part 

of the children. These were, however, the only 'failures' during the 

duration of the project and perhaps the success of the other aspects of 

the module counterbalanced these negative factors. Problems such as 

these highlight the need for careful planning on the part of the 

teacher to attempt to ensure that the activities aim to increase the 

pupils' self confidence rather that decrease it. These incidents also 

show, however, that even an experienced teacher could find him/her self 

'caught out' if planning has not been carefully undertaken. 

6.8.2.3 Some Implications for those with Influence over Curricular 

Change and the Initial Training of Teachers 

In view of the many initiatives and changes to the national 

curriculum being experienced in schools today, it is possible that the 

most careful and dedicated of teachers could find themselves in 

difficulties because they had not been able to plan as effectively as 

they might have wished. Writing new schemes of work, together with 

appropriate materials takes time, and it might not be possible to 

respond to a new programme of study quickly. This could be due to the 

volume of work required, or the tension which many teachers feel 

between their roles as class teachers and the many other priorities 

which demand their time. Experienced teachers who have posts of 

responsibility could find this particularly difficult as much of their 

time might be demanded by these other commitments. Teachers such as 

these might also cause an increased tension in the department where 

they work whilst the curriculum is undergoing rapid change, owing to 

the limited amount of time they may be able to contribute to the 
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development of new resources. The importance of the whole team engaging 

in dialogue and sharing the work load has been discussed earlier, but 

this oould be difficult where some members of the department feel their 

main commitments lie elsewhere. It is therefore possible that teachers 

could find themselves teaching topics with which they are not familiar, 

or where the resourcing had not been carefully thought through. 

Similarly, there are implications for initial teacher training and 

the induction of new members of staff where these teachers might not 

have sufficient experience of the scheme of work, the methodology 

practised in the school, the layout of the laboratories, the location 

of materials within the teaching spaces, or the social behaviour of the 

children, to enable them to plan to the degree suggested in this study. 

6.8.2.4 Some Examples where Planning Enabled Pupils to Engage with 

the Activities 

Looking at this from the opposite perspective, where planning was 

effective, it seemed to enable the children to engage in the task and 

increase their confidence. For example, the cut and paste activity in 

lesson nine was very successful. It seemed that the activities 

encouraged the children to engage with the main focus of the lesson -

the relationship between the shape and function of various plant and 

animal cells. The teacher commented: 

'This worked very well one of the most successful lessons.^ 

This was one of the lessons observed and it was noted that the 

pupils were indeed engaged. It was also noticeable that the pupils 

understood the task without difficulty and that were sufficient 

scissors and glue for them to use. No pupil had to wait for others to 

finish before they could start or go 'hunting' around the room for a 
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pair of scissors. It was also evident that all the pupils had a piece 

of work which was very presentable. It is possible that some pupils 

found the activity more accessible because they did not have to draw 

the cells themselves. It has been noticed that drawing diagrams can 

cause some pupils to lose confidence as there can be a feeling that the 

resulting drawing is poor. This effect was negated here and as 

mentioned before, it was particularly effective in helping the children 

focus their minds on the conceptual issue being taught. It was also 

effective from an interpersonal perspective which will be discussed 

later. 

6.8.2.4.1 Comments on some Wider Implications 

Earlier discussions had mentioned the importance of the teacher 

being able to respond to the needs of diverse pupil groups. The 

teacher's diary, and the associated curriculum materials refer to a 

number of tactics and strategies which attempt to cater for these 

diverse groups. The teacher refers to clear target setting, agreeing 

assessment criteria with the pupils, introductory group work using the 

pupils' own ideas, aids for note taking whilst watching a video, giving 

the pupils a choice of activity, various DARTS activities, rearranging 

definitions to given words, pre-printing results tables, cutting and 

pasting activities, and producing work for display. It appeared that 

whilst this planning did help the children to focus their minds on the 

conceptual issue being taught, this is only part of the story. The 

observations suggested that the interpersonal relations aspect of the 

lessons was an important, possibly central, feature and it is pertinent 

to note that the teacher made no reference to this in his diary. It was 

as though this aspect of teaching had been considered unconsciously. 

6.8.2.5 Planning and Individual Pi^ils' Ccnceptual Understanding 

The findings suggest that the teacher did have an understanding of 
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the topic and the pathway through the topic. The work built on previous 

work, and there were no observable sudden conceptual jumps. It is 

interesting to note here, that during the planning of the work, with 

the advice of the Special Needs coordinator and advisor from SENASS, it 

was the science teacher who advised on the appropriateness of the 

activities from a conceptual development perspective. It was surpri-

sing, although with hindsight, perhaps it should not have been, that 

the non-scientists did not appreciate the implications of some of the 

work which they had provisionally planned. The science teacher, through 

experience, could predict which activities might work, and which might 

not, in addition to being able to advise on the suitability of the work 

from a conceptual development point of view. Once again, there appear 

to be implications here for initial teacher trainers and for those 

responsible for newly qualified teachers. 

6.8.2.6 Planning the Use of Time in Lessons 

It was also apparent that the activities had been planned to take 

account of time and during the observations and visits, it was clear 

that the teacher was monitoring the use of time and the progress of the 

pupils through the activities. The findings also suggest that, to 

enable the children to gain in confidence, the lesson structure should 

he planned, in addition to the content to be covered. This included 

where pupils would be engaged in small group work, individual work, 

whole class teaching, where pupils would be expected to feedback to 

their group or to the whole class and the dynamics of the work itself. 

Once again, however, the findings highlight the importance of the 

teacher adjusting these factors in the light of the lesson itself, 

responding to the situation. 

6 . 8 . 2 . 7 Some Further Comments on the Teamwork Aspect of Planning 
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It is also significant to note that the joint planning, which 

continued throughout the duration of the project, enabled the teacher 

to feedback the outcomes of the previous work on a regular basis. This 

permitted the next piece of work to be planned more closely to the 

needs of the pupils, as perceived by the teacher. This feedback 

appeared to be particularly important and agrees with the findings from 

both the interviews and the lesson observations. A scheme of work is 

clearly essential, but it seems that it might work best when the 

individual teacher adapts it in the light of his or her own experience 

with his or her own classes, provided the statutory programme of study 

is followed. In the context of planning, therefore, successful lessons 

were associated with the teacher responding to the children in terms of 

adapting the programme of study, including the methodology, in the 

light of personal reflection and discussions with colleagues. 

6.8.2.8 Comments Concerning the Manner in which some Worksheets 

Enabled the Pupils to fork Independeatly of the Teacher 

An interesting finding was the manner in which some of the 

worksheets appeared to enable the children to engage with the activi-

ties and work independently of the teacher. It could be suggested that 

this independent working should be one of the aims of education in 

general, but it also seemed to have another significant effect. The 

children, when working independently of the teacher, were not demanding 

his time and attention. This ' freed' the teacher and enabled him to 

move around the classroom checking on the progress of pupils, helping 

briefly where necessary, and initiating discussions with pupils to 

elicit their understanding of the topic in hand. This seemed to be as a 

direct result of the activities that were planned for the children and 

the particular worksheets produced. Activities which enabled the pupils 

to engage with the conceptual issue being taught, build their concep-
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tual understanding and yet also work independently of the teacher 

included; brainstorming, heads and tails quiz - matching words with 

their definitions using a glossary, sentence completion exercises, 

practical work where the pupils were very clear about what they were 

doing and why they were doing it, recording results from practical work 

where the teacher had provided a pre-printed results table with 

suggested alternative statements for the results, and rearranging 

diagrams. These clearly have a cognitive dimension, but they are 

mentioned here because it is the planning over which the teacher has 

control. It seems as though the tactics and strategies which have been 

identified in this study can be enabled, or otherwise, through the 

planning of the work. It is pertinent now, however, to turn to the 

issue of the pupils' conceptual understanding and this aspect of the 

planning will be discussed further in the summary. 

6.8.3 Conceptual Understanding 

In earlier discussions, the apparent importance of the teacher's 

confidence was emphasised, both in terms of the content and the 

methodology. The data from the teacher's diary emphasises this point 

and the teacher states that ' I found the exercise very useful' and goes 

on to say that he felt that the joint planning and monitoring within 

the lesson could make ' the teaching of any topic more varied, more 

interesting and hopefully, more effective.' . This was 

also the researcher's perception during the project. This teacher did 

indeed engage himself in the work of the team and did use his enhanced 

expertise to contribute to the development of the department as a 

whole. The observations also suggested that this was the case. Turning 

to the issue of pupil confidence, a number of tactics and strategies 

have been discussed earlier in this chapter. The observations of the 

teacher suggested that he did ask questions of the pupils where the 
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pupil clearly knew the answer. This appeared to increase the confidence 

of the pupil in terms of the act of answering questions in addition to 

reinforcing the content. 

6.8.3.1 Comments Concerning the Terminology used by the Teacher and 

in the Worksheets 

In terms of introducing scientific terminology in a non-threaten-

ing manner, the scheme of work for this module attempted to enable the 

children to express their own ideas, in their own language at the start 

of the module. This appears to have been successful and the diary 

commented: 'Dze pupjjs enjoyed this activity' (p. 319, Lesson 1). It 

seems that this activity engaged the pupils and the teacher ensured 

that the pupils' preferred expressions were accepted, hence valuing 

their contributions. The manner in which the pupils collated and 

discussed their ideas in groups, feeding back to the whole class could 

have increased their confidence in terms of expressing their ideas to 

the teacher. It is possible that the pupils may have found it less 

threatening, discussing ideas with fellow pupils, rather than with the 

teacher. 

During the planning, it was appreciated that the terminology might 

cause problems, and a strategy was devised to enable the pupils to 

engage with the words and ideas of the unit. One such activity was the 

Heads and Tails quiz which appeared to be successful, once the children 

understood what they had to do. The teacher commented: 'The majority of 

the children found the heads and tail quiz difficult to begrin with, hut 

easier when they figured out what to do, and how to make use of the 

glossary' (p. 320, Lesson 2). It seems that, whilst an activity might 

appear to be particularly suitable from the teacher's perspective, it 

is important that the pupils can also engage with the activity in terms 

of how to undertake the task, in addition to being able to understand 
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the terminology or scientific concepts under discussion. It is intere-

sting to note that one pupil ' was completely baffled by the words used' 

(p. 320, Lesson 2). The readability of the text was an important 

factor. A handout 'Fertilization' was made available to pupils who 

wanted it, but the researcher wondered about its usefulness, bearing in 

mind the previous comments about readability. An analysis of this 

handout shows that, randomly choosing a passage of 100 words: 

Number of Sentences per 100 words: 8.7 

Average word length: 4.62 letters 

1.46 syllables. 

Average sentence length: 11.49 words. 

Reading age according to 

Gunning's FOG formula 13.5 Years. 

It was appreciated that different analyses can give different 

reading ages and a number of tests were applied to the text in 

question. The results ranged from a reading age of 10.6 years (Mugford 

leading Level) to 15.0 years (Sticht's FORECAST formula). The example 

quoted above gives the median of five such tests. 

It is clear that the readability of this text might not have been 

appropriate for all the 12 - 13 year olds in this class. Indeed, 

bearing in mind the school used a banding system*, it is likely that 

whilst the pupils in the upper band might have been able to read most 

of the text, the pupils in the lower band might have had significant 

difficulties with it. The observations demonstrated that this would 

certainly not increase their self confidence and might lead to problems 

^ Banding refers to the grouping of pupils by ability. The 
year group was divided in half, one half containing the 
brighter pupils (the X-Band), the other half containing the 
others (the Y-Band). 
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of engagement within the lesson. In the event, it was the more able 

pupiIs who made use of the sheet, but it seems that the readability of 

texts used with pupils roust be considered carefully if the teacher is 

aiming to increase the pupils' self confidence and encourage the 

children to engage with the activities to deepen their conceptual 

understanding of the topic. This also appears to apply to the context 

and quality of the presentation of the materials. 

6.8.3.2 Questioning to Elicit Pupils' Conceptual Understanding 

Turning now to questioning, it seems as though this teacher 

understood the potential effectiveness of questioning, in eliciting the 

pupils' understanding of a particular topic. In his diary, when 

discussing a problem with the heads and tails activity where pupils 

might be able to undertake the task successfully, without understanding 

the concepts themselves, he records; ^ This could be brought out in 

questioning, if there was time.' (p. 320, Lesson 3) From the observa-

tions, this teacher did use questioning to elicit pupils' understan-

ding, in addition to asking questions to which the teacher felt that 

the pupil already knew the answer, It must be noted, however, that this 

teacher did not appear to use questioning as effectively as some of the 

other teachers in the study. Considering one of the other teachers in 

particular, it was as though he had a 'cognitive perception' , and 

through questioning, or simply listening to what the pupils were 

saying, he could appreciate where the child was in terms of the child's 

conceptual understanding. This was then used to either probe further, 

to negotiate a more scientific understanding of the topic with the 

pupil, or to direct the pupil to an activity where he could substan-

tiate, or otherwise, the idea himself. Even though the teacher under 

discussion did not appear to have this ability to the same degree the 

structure and content of the materials seemed to enable the children to 
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engage in this dialogue with themselves as well as the teacher. The 

teacher had become a facilitator in the process. The teacher commented, 

about an activity where the materials appeared to 'free' him: 'They 

worked well and showed interest. It was easier for me to move around 

and ask questions to see how much had stuck.'. This 'freeing' of the 

teacher's time was discussed under the previous section and this, 

together with the other tactics and strategies under discussion, might 

be particularly significant. It is pertinent to mention here, however, 

that the teacher did notice, through questioning, that some pupils were 

using alternative strategies to complete the cutting and pasting 

activities. Some pupils were using the size of the 'hole' to judge 

which cells matched which functions! The teacher noted: 'Some of the 

brighter ones just used the size of the cut-out to f i t it in.'. 

Conceptual understanding, it seems, cannot simply be assumed by what 

the teacher sees the pupil write down. Questioning appears to be a 

central strategy to help the teacher ascertain where the child is in 

terms of his or her understanding of a particular topic or concept. 

Weaver (1980) gives an interesting example of an English exercise where 

it is possible to produce correct answers to comprehension questions 

using knowledge of the syntax and semantics of the English language, 

rather than an understanding of the passage itself. To illustrate, a 

small section is given: 

' Corandic is an emurient grof with many fribs; it granks from 

corite, an olg which cargs like lange ' 

The first two questions in this exercise are: 

1. What is corandic? 

2. What does corandic grank from? 

This interesting example highlights the need for dialogue between 

teacher and pupil if the teacher is to ascertain the pupils' understan-
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ding of a topic, or issue. An example from the data concerns the 

sentence completion exercise from the curriculum materials (Appendix 

VIII, p.326). It is possible to complete many of the gaps by using a 

knowledge of the syntax and semantics of the English language and yet 

not understand the passage as a whole. The researcher had also noticed 

that it is possible for some pupils to copy their friends' work without 

the teacher realising and these pupils had a correct version of the 

text in their exercise books, even though their conceptual understan-

ding of the text was suspect. 

6.8.3.3 Summary 

With this particular teacher, even though he did not appear to 

have the 'cognitive perception' of some of the other teachers, the team 

planning and 'outside' expert help in constructing the materials seems 

to have had a significant positive effect. The planning had also 

considered the pace and challenge of the activities and this appeared 

to support the teacher in the teaching of this module. 

6.8.4 Interpersonal Relations 

Using the categories which were discussed in the previous section, 

(and bearing in mind that the categories were discussed in depth at 

that stage), the first category concerned the teacher's awareness of 

the social behaviour of the class. During the planning phase, it was 

clear that this teacher was very aware of the social behaviour of the 

class and this formed an important part of the discussions with the 

SENASS advisor during the planning of the work. It was partly due to 

this advice, that some of the strategies were devised, to attempt to 

take the social behaviour into consideration and enhance the engagement 

of the pupils with the tasks. This was not particularly true concerning 

the dynamics within the classes as the observations suggested that this 
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teacher did not monitor the pace, and mood of the class as effectively 

as seme of the other teachers. This was evident because, as discussed 

under Planning, a few activities were not particularly successful, and 

yet the teacher did not attempt to rectify the situation within the 

lesson. 

6.8.4.1 Comments Cbncerning the Manner in which the Team Planning 

seemed to facilitate the way in dhich the Class was used as a 

Learning Structure 

What is interesting is that this teacher appeared to use the class 

as a learning structure because the work had been planned that way. In 

this teacher's case, it appeared to be the planning that enabled the 

class to be managed from a group dynamics point of view. The group 

work, feedback sessions, whole class work, practicals and discussions 

had been written into the scheme of work. Even though this teacher 

had participated in the writing of this work, it had been the special 

needs coordinator and SENASS advisor who had suggested and planned the 

dynamics of the lessons. 

6.8.4.2 Cnmmrnts Concerning the Manner in which Team Planning seemed 

to Raise the Confidence of the Teacher 

It was felt that this project helped this teacher to develop a 

number of tactics and strategies which he could use later (as he 

commented in the summary of his diary), and which the science 

department could use as it continued to develop the schemes of work. It 

was also noticeable that the teacher himself appeared to be particu-

larly confident whilst teaching this module and that he had rather more 

time to interact with the children. The children appeared happy to 

discuss their ideas with the teacher and he valued these ideas. Chapter 

five outlined the findings from the exploratory work. In that chapter, 
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the findings from the profile analysis was discussed (section 5.2.3) 

and it was found that teacher 1 drew a number of adverse comments from 

his classes; the same classes which were used during the work with the 

SENASS advisor. However, it is pertinent to note that eight pupils 

commented that they particularly liked the module on the Processes of 

Life; the module developed and taught with the SENASS advisor. As 

discussed earlier, these comments were not contrived in any way. The 

profiles were completed at the end of the year. All pupils were 

completing profiles for each of their subjects and the pupils knew that 

they should comment on what they had liked and what they had not liked. 

The fact that some pupils had highlighted this module suggests that it 

had been enjoyed and had made a positive impact on some pupils. 

6.8.4.3 Cbmmemta Cbnceroing the Limitations Associated with the 

Manner in Miich the Planning can Enable Positive 

Interpersonal Relations 

The findings suggest that whilst the planning can help the 

teacher, to some degree, to respond to the children it does not seem to 

be able to help with certain aspects of the interpersonal relations. 

This finding is all the more important, because the building of 

positive interpersonal relations within the classroom appears to be a 

central feature of the lessons which enabled children to gain in 

confidence. It seems, however, that planning which takes into account 

the factors which have been identified in this study, might go some way 

towards helping the teacher respond to the children in a manner which 

might enable them to focus their minds on the conceptual issue being 

taught and possibly contribute towards the raising and maintaining of 

their self confidence. The findings suggest that this emphasis on 

planning is important, because it is the one factor over which the 

teacher has control. In a sense, the planning seems to be accessible to 
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the teacher, whereas the lother dimensions identified appear tojbe 

rather more elusive. That is not to suggest, however, that the planning 

can in any way be undertaken in isolation from the other dimensions, 

but that effective planning which might be able to contribute towards 

the enabling of the learning process in the classroom should take 

particular account of them. 

6.8.5 Summary 

It is possible, that through dialogue, the planning of a scheme of 

work might be able to take account of the identified factors, where the 

teachers feel that they own the methodology in addition to the teaching 

materials. This might contribute towards each individual teacher's self 

confidence in addition to 'freeing' the teacher from the class during 

the lesson. This 'freeing' of time, and energy, might enable the 

teacher to gain access to individual pupils and groups during the 

lesson, enabling personal contact and discussions about the work in 

hand. Many of the factors associated with positive interpersonal 

relations, however, appear to be in the hands of the individual teacher 

alone. It appears that the planning can help with the factors 

associated with using the class as a learning structure, but that the 

manner in which the teacher is able to respond to the social behaviour 

of the class, the empathy and sensitivity of the teacher towards the 

children and the manner in which the teacher is able to navigate 

through the learning activity, responding to the dynamics of the 

moment, is firmly in the hands of the individual teacher. In this 

study, an attempt has been made to identify the tactics and strategies 

which all science teachers can reflect upon, respond to, and put into 

practice, irrespective of the their background and previous 

experience. 

The findings from the various instruments are now summarised, with 

reference to the background theory. 



233 

CBAFTER SEVEN 

SKIMmU&RTf AAED IKSKZUSaSKXN (XF lUESRILTRS 

7.1 Introductioa 

The purpose of this chapter is to draw together the findings 

presented in chapter six and to respond to the background theory 

detailed in the early chapters of this study. 

There has been a general feeling amongst science teachers that 

school science should be made relevant to the children, but it seems 

that there is a lack of clarity as to what this actually means. This 

appears to be concerned with increasing the motivation of the children 

and whilst it is clearly important to facilitate an initial motiva-

tion, on the part of the children, towards the area to be studied, the 

findings from this thesis suggests that this is insufficient. This 

study suggests that by careful planning, giving due attention to the 

group social behaviour and conceptual understanding of the pupils, 

together with the fostering of positive interpersonal relations, that 

children can indeed be encouraged to focus their minds on their school 

science and raise their self confidence at articulating their ideas. It 

should also be stressed that this does not mean that school science 

need always be focused on ideas which have direct relevance to the 

wider world, or which originate directly from the pupils' own experien-

ces. It appears that it is the environment in which learning takes 

place which is significant, and this study attempts to describe the 

characteristics which have been found to be particularly pertinent in 

successful classrooms, 
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In the discussion, attention is given to the two strands which 

provide the focus for this research; ie. a description of: 

(a) The factors and strategies which enable children to focus their 

minds on the conceptual issue of interest in science, 

(b) Hew teachers may build and maintain the pupils' self confidence to 

enable pupils to access scientific ideas. 

7.2 T&e Choice of School and PUpil Group for bhis Study 

7.2.1 The Choice of School 

This study has attempted to explore the issues outlined above by 

investigating the work of the science department in one school. The 

school had four main advantages which became clear at this stage in the 

research. 

Firstly, it was the school at which the researcher was the Head of 

the Faculty of Science and Technology and hence lent itself to close 

investigation. 

The second advantage concerned the manner in which the GCSE 

examination results and the number of pupils opting to undertake the 

double award science had improved over a period of two years. The GCSE 

results, as outlined in chapter one, exceeded the results which may 

have been expected from the pupils at the school with respect to 

national averages (p. 39). In view of the focus for this study, it was 

felt particularly appropriate to investigate a successful department 

because it was considered that there might be a greater probability of 

finding successful strategies. It was found that the department 

improved during the research, and comment will be made on this later in 

this summary because this is considered significant. 

The third advantage for choosing the researcher's own school 

concerned the stability of the teachers. As discussed in chapter five 

(p. 128), they had all taught at the school for at least five years 
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and were fully established, both in terms of their knowledge of the 

school's systems and in terms of their relationships with pupils, 

teachers and parents. These teachers had all been intimately involved 

in the department's successful development and were therefore in a 

strong position to comment meaningfully. 

The fourth advantage for choosing this school was that it was a 

single sex (boys) school. With the issue of gender removed, which may 

otherwise have made the research more complex, it was felt that it 

might be possible to concentrate on the research focus more intently 

than might otherwise have been possible. 

7.2.2 Choice of Pupil Group 

The school used cognitive ability tests on entry, and these 

suggested that the ability spread of the pupils had a normal distribu-

tion, with the exception that the top two percent was missing. It was 

assumed that these 'missing' boys attended the local selective indepen-

dent school but this was not considered to be significant for this 

research. The researcher decided to concentrate on pupils in the lower 

school (Years 8 and 9) for four main reasons. 

The first was theoretical. Chapter two outlines the background to 

the constructivist and Piagetian schools of thought which suggest that 

there would be less diversification of conceptual development with 

these pupils (ages 12 to 13) compared to the older pupils in the 

school. Interestingly, Bearing (1993a) comments in his interim report 

that the abilities and aspirations of young people entering Key Stage 3 

will diversify less than at subsequent years. 

The second reason for selecting the lower school concerned the 

pupils' social development. It has been suggested that the younger 

pupils will exhibit a greater degree of social stability at this age 

compared with the later years when adolescence may add to the 
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complications. 

The third reason was strategic. It was felt that it was particu-

larly important to build the self confidence of the pupils in the lower 

part of the school in order to establish patterns of working and raise 

their self confidence as soon as possible. It was hoped that this might 

then have a bearing on the success of the science programmes later in 

the school. It therefore seemed to be particularly pertinent to find 

out as much as possible about these initial years of secondary science. 

The fourth reason was practical. This was the area of the school 

where teachers were more willing to risk experimenting with alternative 

approaches because the public GCSE examinations were a number of years 

away and end of Key Stage 3 tests were not yet used in schools. 

These reasons seem to have been largely justified by carrying out 

the research. 

7.3 Summary of Findings from the Exploratory Phase 

7.3.1 Comments concerning the improvement in examination results and 

the pupil gxtnip. 

The work from the exploratory phase confirmed the view that the 

noticeable improvement in GCSE examination results had not been not due 

to a general improvement in GCSE results within the school. Also, It 

was known that the school attracted pupils from a very wide catchment 

including diverse social, cultural and economic groups and the 

exploratory work confirmed this view. 

7.3.2 Summary of Findings from the Profiles and the Work with SENASS 

The pupil profiles provided further information. 74.5% of the 

pupils who completed their profiles (114 pupils) commented that they 
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enjoyed their school science. The pupils were not prompted in any way, 

and this appeared to be a high figure. The profiles also revealed that 

one teacher in particular drew negative comments (teacher 1), although 

it was interesting to note that this teacher drew eight positive 

comments about the 'Processes of Life' topic. This was the topic 

developed with the help of the school's special needs coordinator and 

the SENASS advisor. This was felt to be significant because this 

teacher came from a physics background and was not, therefore, teaching 

within his specialism during the work with SENASS. 

7.4 Four Characteristics of Successful Classrtxma 

7.4.1 Introduction 

Chapter five (p. 115) introduces the idea that there are four main 

characteristics of work in the classroom that are pertinent to 

successful science teaching: the group social behaviour of the chil-

dren, the individual pupils' conceptual understanding, the interperso-

nal relations and the teachers' planning. The importance of attention 

to these aspects of work in classrooms was very evident during the 

field operational phase of the research. For example; interviews with 

the teachers (pp 136 to 151), the lesson observations (pp 153 to 175), 

and the teacher's diary (pp 215 to 232). It is also interesting to 

note that these characteristics emerged from the findings from the 

exploratory work and were confirmed during the field operational phase 

of the study. These characteristics are outlined below and are 

developed further later in this chapter. 
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7.4.2 Comments concerning the variation in Individual Piq̂ ils' Concep-

tual Understanding and Group Social Behaviour 

The normal distribution of the scores from the cognitive ability 

tests of the pupils suggested that the pupils would vary in the level 

of their conceptual understanding of the various scientific issues 

under consideration. Also, the fact that the school drew its intake 

from diverse social, cultural and economic groups, in addition to a 

large number of Middle Schools, suggested that the social behaviour of 

the children was likely to vary considerably. When these children were 

put into groups, as they were in tutor and teaching groups, then the 

behaviour of individuals was likely to vary according to the accepted 

norms of the various groups to which individuals belong. This has been 

discussed earlier in chapter six (pp 166 to 167), and supports the view 

that the group social behaviour of the children is an important factor 

at work in the classroom. 

The above discussion, in terms of conceptual understanding and 

group social behaviour, suggested that the pupils in the school would 

vary. This was to be expected and the views expressed by the pupils 

themselves during the exploratory work supported this idea. For 

example, the analysis of the profile statements (Chapter 5, pp 112 to 

113) show that some pupils liked an academic approach to their work, 

whilst others preferred a more practical approach. Similarly, pupils 

commented on their preferences for activities as diverse as problem 

solving, researching, practical work, talking publicly and explaining 

ideas. 
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7.4.3 Interpersonal Relatioos 

The pupil profiles also revealed another interesting finding. It 

was clear that the quality of the interpersonal relations was also a 

factor which influenced some children. Comments included, again 

unprompted, that they liked the teacher, got on well with their 

classmates, or enjoyed receiving commendations. This also agreed with 

the findings from the other instruments. 

7.4.4 The Teachers' Planning 

The fourth characteristic of work in classrooms seems to be the 

planning of the teacher. Obviously, pre-planning contributes towards 

success, but this study suggests that it is the manner in which the 

teacher plans the work and activities which is particularly important. 

7.4.5 Summary 

This discussion has explored the relationship between the group 

social behaviour, the individual pupils' conceptual understanding, 

interpersonal relations and planning as major characteristics of work 

in the classroom. This is in agreement with the findings of other 

researchers. For example, chapter two (p. 19) outlines a study 

undertaken by Shapiro, where different pupils clearly learn and behave 

in different ways and shows how conceptual development can be 

considered to be guided by a variety of cognitive, social and personal 

features which function together in the science classroom. Similarly, 

the work of Pask, Kelly and Millband (pp 27 ff ) , suggest that pupils 

vary in their learning styles, and the work of researchers such as Head 

(1985), Witkin (1975) and Atkinson and Raynor (1974) (pp 31 ff) suggest 

that children vary in terms of their personality and motivation. It is 

interesting to note that I have not found any specific study which has 

attempted to link the research concerning the cognitive and affective 

domains to suggest how teachers may best organise and put into practice 
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their teaching for effective learning. In this study, an attempt has 

been made to look not only at cognitive factors, but also to consider 

the affective characteristics to some degree. It should be noted, 

however, that during the lesson observations, lessons involving 

strongly emotive content areas (eg. reproduction, inheritance, cancer) 

were avoided because it was felt that this might have added to the 

complexity of the study. 

The methodology is felt to be particularly significant and it is 

hoped that, together with the findings from the study, it can help 

teachers in the future to reflect on their practice with greater 

understanding, and hence be of use to them in the classroom. 

What seems to be particularly pertinent from the findings is the 

manner in which the teacher can influence, or orchestrate the four 

characteristics (of group social behaviour, interpersonal relations, 

conceptual understanding and planning) to enable effective learning to 

take place. 

7.5 Team Planning 

Planning will be discussed first because it is this over which the 

teacher has control. The other characteristics appear to be rather more 

elusive. 

7.5.1 Comments Concerning Teamwork and the Manner in which Teachers 

Adapted the Agreed Methodology to Suit their Preferred Styles 

It was clear from the interviews, lesson observations, the work 

with SENASS and the researcher's informal discussions with the teachers 

in the science department that there was a common culture: there was 

agreement about the content and the methodology (pp 136, 153 and 217). 

The scheme of work had been planned as a team, and this teamwork is 

considered to be particularly significant (eg: Page 136 outlines the 
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importance of the team planning which was revealed during the inter-

views) . Page 15$ demonstrates that the agreed methodology was indeed 

being translated into practice in the classroom, and page 217 high-

lights the importance of the teamwork aspect of the work undertaken 

with SENASS. 

It is also worth stressing at this point that it was very clear 

that the planning had been a collaborative venture. The teachers were 

implementing the methodology because they felt it worked in their 

classrooms and that their ideas had been shared and valued by the other 

members of the team. This was evident in the interviews, (for example 

p. 136), the work with SENASS (p. 217) and the lesson observations 

(for example p. 154). It was also evident that individual teachers 

were able to adapt the agreed methodology to suit their own personal 

style (for example pp. 137, 154). Page 158 gives an example where two 

teachers were teaching the same topic, to parallel groups and yet had 

adapted the team planning to the needs of their individual classes. The 

fact that individual teachers felt confident to adapt the team planning 

to the needs of their classes is also considered to be significant. 

Pages 28 ff of this study outlines the work of Millband (1984) and it 

is relevant to note that she found different types of concept require 

different teaching approaches yet teachers tended not to change their 

teaching style in recognition of the type of topic being taught 

(p. 29). This is important because this suggests that it might not be 

particularly effective to attempt to coerce teachers into adopting a 

particular teaching style if it differs significantly from their 

natural style. Millband's work raises important issues concerning how 

teachers develop and change the strategies they employ. 
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7.5.2 Comments Concerning Teamwork and bhe JPoatering of Pbsitive 

Interpersonal Relations 

Another significant reason for not expecting teachers to adopt a 

style which might be significantly at odds with the individual 

teacher's preferred style is highlighted in this study. The findings 

support the view that the type of relationship between pupils, and 

between pupils and teachers is more significant in enabling pupils to 

develop their conceptual understanding than has been previously thought 

by teachers. The observations demonstrate that when teachers are uneasy 

or unsure of the content, methodology, worksheets, location of equip-

ment or room layout then they can give negative verbal and non-verbal 

cues to the children, to which the children may respond. This could 

affect the atmosphere in the classroom and hence the quality of the 

interpersonal relations (pp. 156 ff). This was found to affect 

experienced teachers and could lead to a greater incidence of negative 

interpersonal response on the part of the teacher which could then lead 

to a lower cognitive response. Lesson five, (p. 207) provides a good 

example of how an experienced, respected teacher, who taught the most 

successful lesson observed (Lesson four, p. 203) can respond negati-

vely when under pressure. It is proposed therefore, that if teachers 

are to be able to adapt their preferred teaching style to suit the 

demands being placed on the learner, then this might be most effective 

where it is achieved through dialogue and discussion, in an atmosphere 

of collaboration and support. The findings suggest that this was the 

case within the science department under consideration. 
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7.5.3 Omenta concerning the imgortance of Ownership and Involvement 

in the Teachers' Planning 

The interviews show that the teachers not only felt that the 

environment was supportive and collaborative, but that this was valued 

and felt to be important (p. 136). It is possible that teachers might 

be more likely to experiment, admit mistakes to themselves and share 

their experiences in this type of supportive environment. It is also 

possible that this exper i men tat i on, reflection and dialogue on the part 

of the teachers was, in itself, significant in supporting the improve-

ments within the science department during the period of the research. 

This could have contributed towards the self confidence of the 

teachers, and the work undertaken with SENASS supports the view that 

for effective learning, teachers themselves need to be confident with 

the methodology in addition to the content and the materials. They need 

to be involved in their development, have a sense of ownership 

(p. 217), and be able to adapt the team planning in the light of their 

own experiences. It is also interesting to note that the lesson 

observations revealed a potential problem. Lesson one (p. 194) high-

1 ights the importance of ownership and involvement in the planning 

process and shows that where the teacher did not fully appreciate the 

methodology, a partial implementation was not successful. 

7.5.4 Summary 

The previous section supports the view that when looking at 

successful classes, there seem to be four issues of significance. This 

research, whilst considering one science department in particular, has 

attempted to identify the factors and strategies which all science 

teachers may find useful in enabling children to focus their minds on 

the conceptual issue of interest. Similarly, the findings concerning 

the manner in which the children's self confidence can be built and 
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maintained appear to be generic and might prove helpful to science 

teachers in other secondary schools. 

The importance of team planning has just been highlighted, 

together with the necessity for individual teachers to be able to adapt 

the team planning to meet the needs of their own classes. It is now 

apposite to consider the nature of the methodology which was planned, 

because this underpinned the manner in which the schemes of work were 

written and implemented. 

7.6 Responsive Teaching 

The background work, outlined in chapter two, develops the 

Responsive Teaching model (Pages 34 to 40), which attempts to unite, in 

a small way, the separate research which has taken place in the 

cognitive and affective domains. Inherent in the model is the notion of 

the teacher responding to the pupils. This study has identified two 

aspects to this responding on the part of the teacher, which reflect 

the cognitive and affective dimensions discussed in chapters two and 

three. These concern the manner in which the teacher responds to the 

pupils in terms of the individual pupils' conceptual understanding and 

the way in which the teacher may facilitate positive interpersonal 

relations within the classroom. This study suggests that it is the 

manner in which the teacher can unite these two aspects which is of 

particular significance. 

7.7 Comments Concerning the Eliciting of Children's Ideas 

The study revealed that the teachers shared an opinion of how 

children learn, (eg. p. 143) and that this was based upon a constructi-

vist view. Of central significance is the idea that learning is seen as 

involving conceptual change and in order to encourage such change, 

teachers need to be aware of, and value, the ideas which children bring 
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with them and develop in the classroom. (This is discussed in detail in 

chapter two; pages 15 ff). 

This valuing of children's ideas was very evident in the data. The 

teachers felt that the children needed to express their own ideas and 

that these ideas should be valued. This was expressed in the interviews 

(eg: pp. 143, 146, 148), was very evident in the observations (eg: 

p. 168), and was exhibited in the work with the SENASS advisor (eg: 

p. 227). Part of this valuing is concerned with encouraging pupils to 

recognise each other's ideas. It is not simply the interaction between 

teacher and pupil which is important, but also that between pupils. 

The effectiveness of this eliciting and negotiation of children's 

ideas seemed to depend on a number of factors including: 

1. the planning in terms of 

(a) the resources, 

(b) the cognitive demands being made of the children, 

(c) the management of the group dynamics within the classroom and 

2. the interpersonal relations. 

7.7.1 Planning for Individual Pupils' Conceptual Itevelopiient 

The lesson observations showed that successful lessons had been 

planned to develop understanding, and that the teacher had a clear idea 

of the pathway through the topic in general and the lesson in 

particular. Where inadvertent conceptual jumps were made, this reduced 

the effectiveness of the lesson (eg: p. 159 ff). The team planning had 

enabled the teachers to share their knowledge and experience, enabling 

the team to produce a scheme of work which more closely matched the 

needs of the children. ITie teachers themselves commented on the 

importance of this joint planning in the interviews (eg: p. 136). The 

fact that the work had been planned carefully, with the understanding 

that children would be encouraged to articulate their own ideas, meant 
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that materials would be available to allow the teacher to respond to 

individual pupils. These alternative activities could be required 

either because the children already had a good understanding of the 

topic under discussion and needed extension work, or because the 

teacher had realised that something important had not been understood 

and the pupils therefore required overlearning material (p. 37). The 

extension or overlearning activities would probably be available 

because the teachers had planned for the eventuality. It would be 

particularly frustrating, for the teacher and the pupils if a particu-

lar need was identified and then the necessary materials were not 

available. An extreme example of this was observed in lesson five 

(p. 207) where the teacher forgot to order the apparatus and did not 

realise this until the lesson was underway. This aspect of planning, to 

ensure that possibilities had been thought through to enable teachers 

to respond to the pupils' ideas and their conceptual understanding was 

particularly evident throughout the field operational phase (Eg: in the 

interviews (pp 138 and 139), the observations (eg: p. 160) and the work 

vritJa SHENjUSS (;>. 22()) ) . 

Gagne's (1965) work (outlined in chapter two) considers learning 

to be based upon a heirarchical model and it is interesting to note 

that Gagne's model has been used as the basis for developing science 

teaching programmes; notably the School's Council Integrated Science 

Project (SCISP) in the United Kingdom. Gagne's model provides the logic 

structure of a composite concept and the manner in which the schemes of 

work were constructed in the department which was studied was based 

upon this idea. What was particularly significant, however, was the 

manner in which the extension and overlearning material had been 

organised. The science teachers had recognised that whilst this logic 

structure could be helpful, teachers also had to allow for the 

idiosyncrasies of individual children. Pritchard's (1989) view that 
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Gagne' s model does not identify an efficient route for the Individual 

learner seems to be in agreement with the findings from this study. The 

teachers recognised the importance of effective questioning to enable 

the teacher (and pupil) to gain a better idea of the individual pupil's 

conceptual understanding of the issue under discussion. It appears that 

the manner in which the work is planned could facilitate this process 

and hence enable the teacher to respond appropriately. For the planning 

to be effective, however, it appeared that the teachers needed to be 

able to anticipate, to some degree, the pupils' responses, It seemed 

that this requires a certain experience and it was clear that the 

teamwork enabled experiences to be shared. It is felt that this 

resulted in more effective programmes than might have otherwise been 

the case. 

The work with SENASS emphasised the importance of team planning. 

When teacher 1, the school's special needs coordinator and the SENASS 

advisor were preparing work, it was the science teacher who advised on 

the appropriateness of the work from a conceptual development perspec-

tive. The non-scientists had not appreciated the full implications of 

some of the work which they had outlined because they had not 

appreciated the manner in which concepts can be understood at different 

levels. The science teacher, through experience, could predict which 

activities might work, and which might not. 

There seem to be important implications here for science depart-

ments which contain newly qualified teachers or student teachers. It is 

also interesting to note that this anticipation did not simply relate 

to the teacher's knowledge of the conceptual development of individuals 

within the class, but also to his/her knowledge of the group social 

behaviour. This brings us to the second aspect of responding to 

children's ideas; the interpersonal relations. The planning with 
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respec t t o t he group dynamics wi thin the classroom wil l be discussed 

l a t e r . 

7 . 7 . 2 I n t e r p e r s o n a l R e l a t i o n s 

The above discussion h igh l igh ted the importance of the t eachers ' 

team planning t o a id the conceptual development of individual ch i l d r en . 

The d iscuss ion a l so s t ressed t he idea t h a t l e a r n i n g involves conceptual 

change and in order t o encourage such change, t e ache r s need t o be aware 

o f , and value , the c h i l d r e n ' s con t r ibu t ions . Th i s conceptual change 

does not appear t o be a so le ly cogni t ive a c t , and what has been found 

t o be s i g n i f i c a n t in t h i s study i s the apparent importance of the 

in te rpersonal r e l a t i o n s within the classroom. 

7 . 7 . 2 . 1 V a l u i n g t h e Chi ldren 

Of primary considerat ion was the manner i n which the teachers 

valued the chi ldren highly. There was an empathy and s e n s i t i v i t y 

towards t he ch i ldren which appears t o r e f l e c t t h e comments of Ausubel 

(pp 13 f f ) . He i d e n t i f i e d t h r e e reasons why some pup i l s wi l l r e s o r t t o 

r o t e l ea rn ing , even t o p o t e n t i a l l y meaningful s u b j e c t mat ter , which a r e 

repeated here f o r convenience: 

1. some l ea rn frcsn sad experience t h a t s u b s t a n t i v e l y cor rec t answers 

lacking in verbatim correspondence t o what they have been taught 

rece ives no c r e d i t whatsoever from some t e a c h e r s . 

2. some lack confidence in t h e i r a b i l i t y t o l e a r n meaningfully, and 

hence perceive no a l t e r n a t i v e t o panic a p a r t from r o t e l ea rn ing . 

3. o thers could be under excessive pressure t o exh ib i t g l i bnes s , or 

t o conceal , r a t h e r than admit and g radua l ly remedy, o r i g i n a l lack 

of genuine understanding. 

The t eachers f e l t t h a t some chi ldren would not l i k e t o be seen t o 

be wrong when answering ques t ions , and t h a t i t was important t o bu i ld 
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an atmosphere where ch i ldren could f e e l t h a t ' i t was ok' (p. 147) t o 

give a wrong answer. This view i s supported by t h e lesson observa t ions 

(pp 168 f f ) and page 169 gives an example where p ra i s e was given f o r 

t ry ing and the manner in which the pupi l was t h ink ing , even though t h e 

answer was wrong. 

This s e n s i t i v i t y and empathy was expressed c l e a r l y in the i n t e r -

views (pp 145 f f ) . Teachers f e l t t h a t t h i s was exhib i ted through 

mutual r e spec t , having high expec ta t ions and be ing able t o t r e a t 

children as pa r tne r s in the l ea rn ing process. The lesson observa t ions 

support the f ind ings from the interviews and h i g h l i g h t the way in which 

the teachers demonstrated t h e i r empathy and s e n s i t i v i t y . I t was c l e a r 

tha t non-verbal cues were as important as verbal cues in enabl ing 

children t o bui ld and maintain t h e i r s e l f confidence and express t h e i r 

s c i e n t i f i c ideas (pp 168 t o 171). Examples of p o s i t i v e and negat ive 

cues can be found on pages 169. An example of a p a r t i c u l a r l y 

in t e res t ing s t r a t egy can be seen in lessons 4 and 6. Here, the t eacher 

introduced s c i e n t i f i c terminology in a non- threa tening manner by us ing 

col loquial English. Correct terminology was in t eg ra t ed i n t o the c o l l o -

quiums and i t appeared t o be p a r t i c u l a r l y e f f e c t i v e (p. 163). This i s 

considered t o be a s i g n i f i c a n t f i n d i n g and appears t o be supported by 

the work of Hidi (1990), d e t a i l e d in chapter t h r e e (pp 43 f f ) . She 

presents evidence t o suggest t h a t both individual and t ex t -based 

i n t e r e s t have a profound e f f e c t on cogni t ive e f f e c t on cogn i t ive 

functioning and the f a c i l i t a t i o n of learning (p. 44) . The works of 

people such as Hidi (1990), and Bernstein (1955), amongst o t h e r s (see 

page 46), suggest t h a t i n t e r e s t leads t o higher conceptual unders tan-

ding which bu i lds the p u p i l s ' s e l f confidence which then leads t o 

increased i n t e r e s t . Page 46 p resen t s evidence of sentences which have 

been found t o generate t e x t based i n t e r e s t . The manner in which 
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t e a c h e r 4 u s e d c o l l o q u i a l E n g l i s h , a s d i s c u s s e d above appears t o 

confirm the a s s e r t i o n made on page 46; i e : t h a t the phraseology used 

by the teacher could have an impact on the p o t e n t i a l i n t e r e s t of the 

children on the area under d iscuss ion and bu i ld t h e i r confidence in 

tackling new work. 

The development of the sc ience department had been p a r t i c u l a r l y 

influenced by t he work of the Ch i ld ren ' s Learning in Science Pro jec t 

and the con t r ibu t ion of t h i s work t o the development of the Responsive 

Teaching model i s deta i led on pages 34 f f . Throughout t h i s model, the 

e l i c i t a t i o n and recogni t ion of c h i l d r e n ' s i deas , and the a b i l i t y of t he 

teacher t o nego t i a t e conceptual understanding wi th the pup i l s i s 

cen t ra l . The emphasis on encouraging chi ldren t o express t h e i r ideas, 

and the valuing of the chi ldren themselves in a d d i t i o n t o t h e i r ideas 

i s therefore notably s i g n i f i c a n t . 

The work of Reyes (1984) and Weiner (1979, 1985) concerned with 

motivation and a t t r i b u t i o n a l theory has been o u t l i n e d in chapter th ree 

(pp 47 f f ) . Whilst much of Weiner's work was undertaken with adu l t s in 

laboratory s e t t i n g s , the a t t r i b u t i o n a l model remains one of the most 

t heo re t i ca l l y developed and empi r ica l ly grounded approaches examining 

student percep t ions . Ruble (1980) has suggested t h a t c h i l d r e n ' s con-

cepts of a b i l i t y and success change over time and t h a t t h e r e a r e 

developmental d i f f e r e n c e s in c a p a c i t i e s f o r process ing and in t eg ra t ing 

information r e l evan t t o these concepts . N icho l l s ' (1978) work suggests 

t h a t i t i s a t an age of about 11 years t h a t c h i l d r e n separa te a b i l i t y , 

e f f o r t and outcome and they understand t h a t e f f o r t and a b i l i t y both can 

determine outcome. Nichol l s ' work a l s o suggests t h a t ch i ld ren a t t h i s 

level understand a b i l i t y as capac i ty , and r e a l i s e t h a t lack of a b i l i t y 

can be a p o t e n t i a l l i m i t on outcome, r e g a r d l e s s of e f f o r t . Other 

researchers (eg; Stipek (1981), Lives ley and Bromley (1973), Bromley 

(1979), Blumenfeld e t a l (1982), Dweck (1982)) have found s i m i l a r 
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r e s u l t s , which i s r e l evan t t o t h i s study because the chi ldren under 

cons idera t ion were 12 t o 13 years o ld , sugges t ing t h a t Weiner's model 

might well be appropr ia te . This body of work a l s o suggests t h a t the 

f i n d i n g s from t h i s study should be t r e a t e d wi th extreme caution i f 

e x t r a p o l a t i n g the f ind ings t o younger chi ldren. This i s because i t 

sugges t s t ha t the c h i l d r e n ' s use of absolute e v a l u a t i v e s tandards , when 

combined with the conception of i n t e l l i g e n c e a s changeable, implies 

t h a t se l f -assessment may not have the same consequences f o r f u t u r e 

expec ta t ions and achievement-related behaviour a s would be predic ted by 

t h e a t t r i b u t i o n theory . 

In chapter t h r e e , the dimensions of l ocus , s t a b i l i t y and c o n t r o l -

l a b i l i t y were d iscussed. The way in which the t e ache r s in t h i s study 

valued the chi ldren and t h e i r ideas and the c o n t r i b u t i o n of these 

f a c t o r s to the success documented seem t o be supported by t h i s 

background. The teachers appeared t o concen t ra t e on the c h i l d r e n ' s 

e f f o r t , r a the r than t h e i r a b i l i t y , emphasising t h e manner in which 

t he teacher could help and guide the ch i ld ren towards the successfu l 

completion of the t a sks and a higher conceptual understanding. This was 

ev iden t in the dialogue between pup i l s and t h e t eache r and the way in 

which t he curriculum mate r i a l s were wr i t t en and managed. I t appears 

t h a t t he teacher was at tempting t o a t t end t o t h e locus of success both 

wi th in pupi ls (by emphasising e f f o r t and by encouragement through high 

expec ta t ions ) , and ou t s ide pup i l s (by a t t end ing t o the appropriateness 

of t h e tasks and by support ing pup i l s with a p p r o p r i a t e curriculum 

m a t e r i a l s and personal help in the l e s sons ) . I t was as though pupi l s 

were made aware t h a t success i s c o n t r o l l a b l e ; be ing due t o e f f o r t 

r a t h e r than a b i l i t y . This supports Weiner 's view t h a t pup i l s who blame 

f a i l u r e on a b i l i t y tend t o become poorly motivated because a b i l i t y i s 

not l i k e l y to change dramat ica l ly and thus e f f o r t cannot overcome the 
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cause f o r f a i l u r e . This aspect of c o n t r o l l a b i l i t y has been discussed by 

o t h e r researchers (eg: Blumfield e t a l (1982) , Wittrock (1986)) and 

they suggest t h a t when uncont ro l lab le causes a r e blamed f o r f a i l u r e , 

mot ivat ion i s general ly poor because the s t u d e n t f e e l s t h a t there i s 

l i t t l e he o r she can do t o increase h i s or h e r chances of success. 

E f f o r t i s general ly con t ro l l ab l e whereas a b i l i t y and task d i f f i c u l t y 

a r e no t . I t appears t h a t the teachers in t h i s study have attempted t o 

a t t end t o both the c o n t r o l l a b l e and uncon t ro l l ab l e (as f a r as the 

pup i l s perce ive them) causes in order t o i n c r e a s e pupil success and 

h e n c e m o t i v a t i o n . 

This emphasis i s a l s o in agreement with Ames (1988) who, d i scus -

s i n g classroom cl imate , d i s t ingu i shes between a performance o r i e n t a t i o n 

and a mastery goal o r i e n t a t i o n (p. 48) . With mastery goal o r i e n t a t i o n , 

importance i s a t tached t o developing new s k i l l s . The process of 

l ea rn ing i t s e l f i s valued and the a t ta inment of mastery i s seen as 

dependent on e f f o r t . These a re p rec i se ly the emphases which seem t o 

have been found throughout t h i s s tudy. Once a g a i n , previous researchers 

suggest t h a t chi ldren adapt , perhaps unknowingly, t o the classroom 

cl imate and d i f f e r e n t p a t t e r n s of cogni t ion, a f f e c t and performance 

have been found (eg: Ames (1990), Ames e t a l (1977), Covington (1984)). 

This supports the view t h a t the way in which t h e success fu l teachers 

valued t h e chi ldren and a c t i v e l y sought ways t o enable success helped 

t h e pup i l s increase t h e i r se l f confidence and hence t h e i r conceptual 

understanding. The in f luence of se l f conf idence on higher motivation i s 

well documented (eg: Coppersmith (1959), Rogers (1969), White (1959), 

E n t w i s t l e ( 1 9 8 1 ) , A l l p o r t ( 1 9 6 3 ) , H o l t ( 1 9 6 4 ) , ( 1 9 9 0 ) ) . I t 

appears t h a t the teachers in t h i s study have at tempted t o increase the 

p u p i l s ' s e l f confidence through the planning, t h e enabl ing of concep-

t u a l development and the f o s t e r i n g of p o s i t i v e in te rpe rsona l r e l a t i o n s , 

as d iscussed in chapter s i x . I t must be emphasised, however, t h a t the 
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s e n s i t i v i t y and empathy discussed e a r l i e r a l s o r e l a t e s t o the soc ia l 

and emotional f a c t o r s which ch i ld ren br ing with them to school. The 

d a t a suggests t h a t teachers need t o be aware of the group soc ia l 

behaviour of t he c lass and be ab le t o manage i t e f f e c t i v e l y . I t was 

a l s o apprec ia ted tha t chiIdren b r ing aspects of the emotional dimension 

wi th them and t h a t whi ls t the planning cannot t ake t h i s in to account, a 

c e r t a i n s e n s i t i v i t y may reduce p o t e n t i a l problems and f a c i l i t a t e 

l e a r n i n g . 

7 . 8 Whole C l a s s Teaching Versus Smal l Gkoup Wcu* 

Chapter s i x (pp 175 f f ) exp la ins how the manner in which the 

t eache r responded to the ch i ldren was analysed under the two headings 

of (a) cogni t ive response and (b) in t e rpe r sona l response. Cognitive 

response r e f e r r e d t o the teacher responding t o individual c h i l d r e n ' s 

conceptual understanding; eg: accept ing and us ing the c h i l d r e n ' s i deas , 

d i scuss ions r e l a t e d t o the sc ience , ques t ion ing , and d i r e c t i n g pup i l s 

t o t a sks . S imi la r ly , In terpersonal Response was taken t o r e f e r t o the 

manner in which the teacher responded by; reducing tension, p r a i s i n g 

and encouraging chi ldren, g iv ing p o s i t i v e and negat ive verbal and non-

verba l cues, using h i s /he r p o s i t i o n in t he classroom, ignoring pup i l s 

(both i n t e n t i o n a l l y and u n i n t e n t i o n a l l y ) , and us ing excessive au thor -

i t y . These a re discussed in g r e a t e r d e t a i l in chapter s ix (pp 175 t o 

182) 

Whilst the ca tegor ies of cogn i t ive and in te rpersona l response were 

separa ted t o a i d ana lys i s , i t should be apprec ia ted t h a t the f i nd ings 

suggest t h a t , in r e a l i t y , the ca t ego r i e s a re o f t e n mixed up, one with 

t h e o the r , and a r e evident a t the same time. 

What was s i g n i f i c a n t was the f i n d i n g t h a t t h e cognit ive response 

tended t o increase and decrease with the in te rpe r sona l response (p. 

188) . I t was a l s o revealed t h a t most of the p o s i t i v e responding, in 
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terms of in te rpersonal r e l a t i o n s occurred when t h e c l a s ses were working 

in small groups (p. 189). The reverse was a l s o found. Almost a l l of 

t h e negative in te rpersona l responding occurred when the teacher was 

teaching the c l a s s as a whole (Tables 6.4 and 6 . 5 ) . Similar f ind ings 

were revealed with r e spec t t o the cognit ive response on the pa r t of t h e 

t e a c h e r . Table 6.4 (p. 186) c l e a r l y shows t h a t t h e teachers responded 

cogn i t i ve ly much more f r equen t ly when the c h i l d r e n were working in 

small groups. I t i s a l s o i n t e r e s t i n g t o note t h a t the r a t e of increase 

in cogni t ive and in te rpe rsona l responsiveness on the p a r t of the 

t eache r increased dur ing small group work (eg; chapter 6, p. 203). An 

e a r l i e r discussion (p. 193) suggested t h a t t h i s should not be s u r p r i -

s i n g . I t i s when the ch i ld ren are working in smal l groups t h a t the 

t eache r has the freedom t o move around the sc i ence classroom and gain 

access t o the ch i ld ren on an individual or small group l e v e l . The 

t eache r i s then in a p o s i t i o n to t a l k to ind iv idua l ch i ldren and 

ques t ion them t o enable them t o express t h e i r i d e a s . 

The National Primary Survey r epor t (HMI 1978) and t he National 

Secondary Survey r e p o r t (HMI 1979) both pointed t o the need f o r 

t eache r s to make g r e a t e r use of genuine d i scuss ion t o explore and 

develop student th ink ing . I t appears t ha t the small group work enabled 

t h i s higher leve l ques t ioning and discussion t o t ake p l ace . The 

a s s e r t i o n made on page 120, t h a t the qua l i ty of t he i n t e r a c t i o n between 

pup i l -pup i l and t eacher -pup i l i s important i f ch i l d r en a r e t o increase 

t h e i r confidence a t a r t i c u l a t i n g t h e i r ideas appears t o be born out by 

t h i s s tudy. The f i n d i n g s from HMI a re in agreement with o ther 

r e sea rche r s . Barnes (1969) asse r t ed t h a t pupi l p a r t i c i p a t i o n i s too 

low, they ask too few ques t ions , and when they a r e w i l l i n g t o 

con t r i bu t e t h e i r con t r ibu t ions a re not b u i l t upon. S imi lar ly Reid and 

Hodson (1989) comment t h a t in a c l a s s of 25 p u p i l s , t he opportuni ty f o r 
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any one chi ld t o t a l k meaningfully about s c i ence i s usual ly very s h o r t . 

Kyriacou (1988) suggests t h a t whi l s t many might regard science 

p r a c t i c a l s as a common example of small group work, the vas t ma jo r i ty 

of p r a c t i c a l work involves individual pupi l s c a r e f u l l y fol lowing 

i n s t r u c t i o n s and d i r e c t i o n s given by t he t e a c h e r . He comments t h a t t h i s 

o f f e r s l i t t l e room f o r d iscuss ion and co l l abo ra t i on other than the 

cooperat ion required f o r the conduct of the p r a c t i c a l . 

I t appears t h a t much of the p r a c t i c a l work which i s organised in 

small groups i s dr iven by the need t o share equipment. The requirement 

f o r ch i ldren t o have c lose access t o l abora tory equipment needs t o be 

d i f f e r e n t i a t e d from the use of small groups t o f a c i l i t a t e co l l abo ra t i ve 

work such as r o l e play and d iscuss ion . This s tudy suggests t h a t 

through ca r e fu l planning, meaningful d i scuss ion can be enabled t o take 

p lace both between pup i l s , and between pupi l s and teacher during the 

small group work. What seems t o be p e r t i n e n t i s the need f o r the 

teacher t o design appropr ia te small group work and in t eg ra t e t h i s i n to 

the scheme of work. How teachers may enable and enhance the use of 

small group work t o permit more e f f e c t i v e ques t ioning and dialogue has 

been ampl i f ied by the f ind ings frcan t h i s s tudy . I t should be s t r e s s e d , 

however, t h a t t h i s quest ioning i s not simply a cogni t ive a c t , and t h a t 

the comments made e a r l i e r concerning the in t e rpe r sona l r e l a t i o n s 

dimension and the manner in which the t eachers i n t e rac t ed with the 

ch i ldren a r e p a r t i c u l a r l y pe r t i nen t (p. 247). 

Whilst the whole c l a s s teaching was found t o be p o t e n t i a l l y more 

d i f f i c u l t , and almost a l l the negat ive in t e rpe r sona l responses were 

found during t h i s work, t h i s study suggests t h a t i t should not be 

ignored. Whole c l a s s teaching appeared t o have a s i g n i f i c a n t r o l e t o 

play in the enabling of the small group work i n terms of c r ea t i ng an 

environment where pup i l s could work on t h e i r own without t he constant 

d i r e c t i o n , or in te rven t ion , of the teacher (pp 190 f f ) . This seemed t o 
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be concerned with t he management of the c l a s s a s a group, r a the r than 

as a number of d i s c r e t e i nd iv idua l s . The l e s son observat ions h igh l igh t 

t h i s aspect of whole c l a s s work and the importance of using the c l a s s 

as a learning s t r u c t u r e (pp 171 and 172). I t was c lea r t h a t success fu l 

small group work was a s soc i a t ed with the t e a c h e r giving the whole c l a s s 

a c l e a r , pos i t i ve lead be fo re the group work began, and followed up t h e 

work by pooling ideas and f i nd ings towards t h e end of t he lesson. This 

aspect of f a c i l i t a t i n g small group work appears t o be in agreement with 

other researchers , such as Kerry and Sands (1984), and Good and Brophy 

(1980). Kerry and Sands in p a r t i c u l a r suggest t h a t small group work i s 

more success fu l where t he teacher shows s k i l l i n handling and under-

standing groups. This study agrees with t h i s and the fol lowing sec t ion 

ampl i f ies t h i s aspect of the d i scuss ion . 

7.9 Classroc» Management 

The pos i t i ve emphasis in the cur ren t d i s cus s ions i s not intended 

to suggest t h a t the p u p i l s always wanted t o engage with the a c t i v i t i e s 

in hand. I t was evident t h a t t eachers needed t o reprimand pup i l s on 

occasions, or br ing o f f t ask pup i l s back on t a s k . Previous d iscuss ions 

have highl ighted the in f luence of the group on t h e behaviour of 

individuals (eg: chapter s i x , p . 166), and a common thread running 

through the study has been t he need f o r the t e a c h e r t o be aware of the 

group soc ia l behaviour of t he ch i ld ren . The d i s cus s ion on page 173 

points out t h a t t h e r e i s a considerable body of evidence t o suggest 

that as chi ldren grow o l d e r , they may need t o go outs ide the fami ly . 

This could be t o learn t he s o c i a l s k i l l s t h a t he or she may need as an 

adult and t o f u l f i l the psychological needs t h a t come with adolescence. 

I t i s poss ib le t h a t groups of adolescents might have, o r quickly evolve 

codes of values and behaviour of t h e i r own which might be a t var iance 

with those of the family or the school. This could lead t o c o n f l i c t 
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with au tho r i ty which could manifest i t s e l f in t h e classroom. I t was 

apparent t h a t successfu l teachers managed the group soc ia l behaviour by 

bui lding r e l a t i o n s h i p s according t o a personal s t y l e which seemed t o be 

based on a c o l l e c t i v e view. Successful l e s sons were associated with 

c l ea r and unambiguous i n s t r u c t i o n s and c l e a r , e x p l i c i t expectat ions 

(eg: p. 174). Successful teachers a l s o appeared t o have presence in 

the classroom (p. 174) and although t h i s i s d i f f i c u l t t o de f ine , i t 

seemed t o be associa ted with the teacher having an awareness of what 

was happening and giving the ch i ldren a p p r o p r i a t e verbal and non-verbal 

cues. The chi ldren in the study seemed t o expec t teachers to be in 

cont ro l , wear 'normal' c lo thes , and not be p a r t i c u l a r l y id iosyncra t i c . 

I t was i n t e r e s t i n g t o note t h a t t he r e seemed t o be a co l l ec t ive view, 

between teacher and pup i l s , and between p u p i l s of what was, and was 

not , acceptable . There was a l so an unders tanding amongst the pupi l s of 

how teachers should respond in p a r t i c u l a r c i rcumstances . For example; 

o f f task behaviour, pupi l ou tburs t , pupi l humour or another teacher 

enter ing t he room (eg; p. 174). 

I t was c l ea r t h a t the teachers monitored t h e use of time and 

successful lessons occurred where the teacher expressed c l ea r time 

deadl ines , assoc ia ted with c l ea r boundaries between a c t i v i t i e s (eg: p. 

172). Constant monitoring of the c l a s s was cons idered t o be s i g n i f i -

cant , not only in terms of the timing of a c t i v i t i e s but a l so in terms 

of the teacher being v i g i l a n t , scanning c o n s t a n t l y , monitoring the 

pace, mood, and conceptual development of the c l a s s . I t was a l so 

not iceable t h a t success fu l t eachers acted e a r l y i f something was 

threatening the progress of the lesson. These t e a c h e r s not only had a 

s e n s i t i v i t y t o the group soc ia l behaviour of t h e ch i ld ren , but a l s o had 

s t r a t e g i e s f o r deal ing with any p o t e n t i a l problem (p. 167). This could 

e n t a i l drawing the c l a s s together t o c l e a r up a misunderstanding during 
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s m a l l group work ( eg : p . 1 7 2 ) ; r e f e r r i n g t h e c l a s s t o t h e t e x t book t o 

r e - f o c u s pupi l s ' minds (eg: p . 168); allowing p r a i s e or reprimands t o 

be heard publ ic ly (p. 169); o r using proximity t o reduce of f task 

behaviour (eg; p. 161). (An important and p o s s i b l y cen t ra l s t r a t egy f o r 

l i m i t i n g off task behaviour was ensuring t h a t pup i l s were able t o 

engage with the a c t i v i t i e s which i s discussed f u r t h e r in sec t ion 7.10 

below) . During small group work, success fu l monitoring was associa ted 

with t he teacher having many, i f b r i e f , c o n t a c t s with pup i l s , ensuring 

a l l p u p i l s had an opportuni ty t o have access t o the teacher . This a l s o 

enabled the teacher t o cons tan t ly check on p u p i l progress and under-

s t and ing , pra is ing and encouraging where thought appropr ia te (pp 168 

f f ) . This i s in agreement with the previous d i s cus s ion on small group 

work. 

I t i s a lso use fu l t o note how teachers used open and closed 

ques t ion ing . I t might be thought t h a t open ques t ion ing should dominate; 

p a r t i c u l a r l y if the t eachers a r e at tempting t o e l i c i t t he ideas and 

views held by the ch i ldren and engage in h igher leve l d i scuss ions 

(p. 165). Whilst t h i s i s indeed appropr ia te , t h e r o l e of closed 

ques t ion ing should not be underest imated. I t was evident t h a t teachers 

sometimes used closed ques t ions t o draw pup i l s i n t o the group during 

c l a s s d iscuss ions , o r t o help bu i ld the se l f confidence of pup i l s , 

where t he teacher apprecia ted t h a t the chi ld knew the answer t o the 

ques t ion being posed (eg: p. 165). 

The s t r a t e g i e s which were found t o be e f f e c t i v e , and which have 

been documented in t h i s chapter seem t o support the views of o the r s . 

For example, the work of Fry (1984), has been discussed in chapter 

t h r e e (pp 53 f f ) . This work explored the p o s s i b l e e f f e c t s of classroom 

environments and classroom processes on problem and non-problem c h i l -

d r e n ' s behaviour and mot iva t ions . Fry found t h a t , over a four month 

period, chi ldren perceived a s being 'problem c h i l d r e n ' received more 
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negat ive a f f e c t from teachers , obtained fewer s o c i a l contacts and were 

asked l e s s f r equen t ly by t h e i r t eachers t o express t h e i r personal views 

and p re fe rences on academic and c l a s s r e l a t e d i s s u e s . I t was a lso 

not iced t h a t the number of se r ious misbehaviours a l so increased over 

the pe r iod . I t appeared t h a t the problem c h i l d r e n , in p a r t i c u l a r , had 

become much l e s s s e n s i t i v e t o the t e a c h e r ' s expec ta t ions of good 

behaviour and order ly conduct. Other r e s e a r c h e r s (eg: Brophy and Good 

(1970), Rothbart e t a l (1971), Garner and Bing (1973)) confirm the view 

t h a t the p o s i t i v e and negative expecta t ions and l abe l l i ng of children 

do indeed a f f e c t s tudent behaviour and produce i n e q u a l i t i e s in teacher -

pupi l con t ac t s and the qua l i t y of i n t e l l e c t u a l and cogni t ive in te rac -

t i o n s . As discussed e a r l i e r , i t i s f e l t t h a t t h e manner in which the 

t eachers in t h i s study valued the ch i ld ren (pp 248 f f ) i s p a r t i c u l a r l y 

s i g n i f i c a n t , and the f ind ings of o the r r e s e a r c h e r s such as those 

d e t a i l e d above seems t o confirm t h i s view. This valuing of the chi ldren 

was ev iden t throughout t h i s s tudy. For example, i t was r e f l e c t e d in the 

planning of the work, the way in which i t was s t r uc tu r ed ( allowing f o r 

extension and over learning m a t e r i a l ) , the cogn i t i ve demands made upon 

the c h i l d r e n , the management of the group dynamics within the classroom 

and t he q u a l i t y of the in te rpersona l r e l a t i o n s . The r o l e of small group 

work, p a r t i c u l a r l y in enabling high q u a l i t y i n t e l l e c t u a l and cognit ive 

i n t e r a c t i o n s , in addi t ion t o f o s t e r i n g p o s i t i v e in te rpersona l r e l a t i ons 

i s considered s i g n i f i c a n t and has been d iscussed in g r ea t e r d e t a i l on 

page 252. 

7 . 1 0 Conceptua l Understanding 

The importance of c rea t ing oppor tun i t i e s f o r the teacher to be 

able t o i n t e r a c t with and quest ion p u p i l s has a l ready been discussed. 

For t h i s t o be e f f e c t i v e , i t was necessary f o r the teacher t o have a 

good understanding of t he top ic under cons idera t ion and f e e l confident 
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with i t (p. 144). To be able t o respond appropr i a t e ly t o the ideas 

expressed by ch i ld ren , i t was a l s o necessary f o r the teacher t o have an 

a p p r e c i a t i o n of how ce r t a in ideas bui ld from c e r t a i n core concepts and 

t h a t concepts can be understood a t d i f f e r e n t l e v e l s . This requi res a 

background knowledge in add i t ion t o the s k i l l of being able t o l i s t e n 

t o t h e c h i l d r e n ' s answers. During the developmental phase of the 

r e s e a r c h a t r a i n i n g sess ion was organised ( led by the Southern England 

CLIS r e p r e s e n t a t i v e ) , where some of the f i n d i n g s of the work undertaken 

by t he Ch i ld r en ' s Learning in Science (CLIS) P r o j e c t were explored. 

This involved giving the year 8 pupi l s a ' t e s t ' , devised by the CLIS 

team, and then comparing the f ind ings from t h e s choo l ' s r e s u l t s with 

t h e na t iona l f i nd ings . This emphasised the n a t u r e of the c h i l d r e n ' s 

ideas and proved t o be qu i t e a shock to some of the science teachers . 

Many of the c h i l d r e n ' s answers were not what t h e t e a c h e r ' s expected and 

i t was a l s o noted t h a t the f i nd ings from the s c h o o l ' s r e s u l t s were 

c o n s i s t e n t with the na t ional f i nd ings . The t r a i n i n g proved t o be a 

s i g n i f i c a n t s t imulus in the subsequent d i s cus s ions when schemes of work 

were being planned. 

When quest ioning chi ldren in the classroom, i t might be appro-

p r i a t e t o probe f u r t h e r t o gain an apprec ia t ion of the leve l a t which 

t h e ch i ld ren understand the concept under d i scuss ion (pp 165 f f and 

144 f f ) . This might then enable the teacher t o d i r e c t the chi ldren to 

t h e next most appropr ia te a c t i v i t y . This responding has s i g n i f i c a n t 

impl ica t ions f o r planning which were discussed on pages 240 f f . 

Pa r t of the f i e l d opera t ional phase involved teacher 1 working 

with the s c h o o l ' s specia l needs co-ordinator and a member of the SENASS 

team t o produce an exemplary module of work. The background t o t h i s 

work i s d e t a i l e d in chapters f i v e (pp 126 f f ) and s ix (pp 215 f f ) , and 

some of the curriculum mate r i a l s produced can be found in appendix 5. 
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This teacher was chosen f o r t h i s a c t i v i t y because he had had the 

g r e a t e s t d i f f i c u l t y in adapt ing t o the more open, inves t iga t ive s t y l e 

which had been developed. What i s i n t e re s t ing f o r t h i s study i s t h a t 

the s t r u c t u r e and content of the curriculum m a t e r i a l s themselves seemed 

t o enable the ch i ld ren t o engage in t h i s d ia logue with themselves in 

add i t i on t o the t eache r . The mater ia l s appeared t o have enabled the 

teacher t o become a f a c i l i t a t o r in the process , and created time f o r 

dialogue t o take p lace (p. 227). 

The importance of ques t ioning was emphasised during t h i s work. For 

example, i t was evident t h a t chi ldren were us ing a l t e r n a t i v e s t r a t e g i e s 

t o complete the cut and pas t e t ask (p. 228). S i m i l a r l y , p . 229 gives an 

example of where pup i l s could complete the t a sk on paper, but without 

us ing t h e i r knowledge of sc ience . Questioning t h e pupi l s revealed the 

s t r a t e g i e s they were using t o complete the t a s k s . 

Another theme which emerges throughout t h e da ta i s t he importance 

of providing a range of approaches in the scheme of work. This was not 

j u s t t o enable the t eacher t o respond t o the d i f f e r e n t l eve l s of 

conceptual understanding amongst the chi ldren, bu t a l s o t o provide 

v a r i e t y and i n t e r e s t , f o r t he teacher , as well a s the ch i ld ren . This 

i s concerned with responding to d iverse pupil groups , and having an 

apprec ia t ion t h a t the concentra t ion span of c h i l d r e n wi l l vary. 

Examples included: use of t e x t book, c l a s s d i s c u s s i o n , group work and 

p r a c t i c a l work (p. 138 and 160). There i s c l e a r l y a group dynamics 

pe r spec t ive here , which was discussed e a r l i e r . 

7 .11 Curriculum Mater ia l s and Pup i l s ' Self Coofidence 

The previous d i scuss ions emphasised the empathy and s e n s i t i v i t y 

exhib i ted by the t eachers towards the ch i ld ren . The in terviews suggest 

t h a t wh i l s t work should be planned t o challenge p u p i l s , i t should a l so 

aim t o increase t h e i r s e l f confidence (eg: chap te r s i x , page 140). This 
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was a l s o evident during the lesson observat ions (eg: chapter s i x , page 

157). I t was a l s o c l ea r t h a t t h i s f e e l i n g of valuing the chi ldren 

extended t o t he curriculum m a t e r i a l s . A number of s t r a t e g i e s were used 

in an at tempt t o bui ld the p u p i l s ' s e l f confidence and make the work 

access ib l e (pp 156 f f ) . S t r a t e g i e s included: a t t end ing t o the con tex t , 

reading age, and presen ta t ion of the ma te r i a l s ; diagram completion; 

providing a l i s t of missing words f o r sentence completion exerc i ses ; 

providing o u t l i n e s of t a b l e s f o r completion dur ing p r a c t i c a l work; 

providing example r e s u l t s , which pupi l s used dur ing t h e i r p r a c t i c a l 

work; matching words with meanings; cut and p a s t e a c t i v i t i e s and g iv ing 

specimen graphs t o aid the p u p i l s as they drew t h e i r own from t h e i r 

experimental r e s u l t s . I t was a l s o noted tha t t h e l abora to r i e s had a 

s p e l l i n g l i s t of common s c i e n t i f i c words, in a prominent pos i t ion in 

each labora tory and tha t the pup i l s r e f e r r e d t o t h i s when necessary (p. 

1 6 3 ) . 

S t r a t e g i e s such as these not only enabled pup i l s t o engage with 

the a c t i v i t i e s and complete them succes s fu l ly , bu t they reduced the 

dependence of the pupi ls on the t eacher . They were able t o at tempt many 

of the a c t i v i t i e s e i t h e r a lone, o r in small groups. This aspect of 

f r e e ing the teacher , t o enable him/her t o engage in dialogue with the 

pupi l s has a l ready been d iscussed , and i s considered to be p a r t i c u l a r l y 

important. A word of caution must be expressed, however, because t h i s 

i s not t o suggest t h a t pup i l s can simply get on with work on t h e i r own 

i f i t i s s t ruc tu red as suggested here . The r o l e of whole c l a s s 

teaching, in enabling t h i s small group work should not be underestima-

ted (p. 252). 

7 . 1 2 Summary 

The work of Tobin and Fraser (1990), has been ou t l ined in chapter 

t h ree (pp 41 f f ) . They undertook a s e r i e s of case s tud ies of exemplary 
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prac t ice t o provide a focus on the successful and pos i t ive f a c e t s of 

schooling. Much of t h e i r work seems t o have been corroborated by t h i s 

study, except t h a t my a s s e r t i o n t h a t some of t h e c h a r a c t e r i s t i c s were 

a t odds with increas ing p u p i l s ' s e l f confidence appears t o have been 

born out . These concern the manner in which they suggest t h a t exemplary 

teachers summarised pupil responses , corrected misunderstandings and 

indicated where responses were i nco r rec t . In a d d i t i o n , the teacher 

endeavoured t o work from a given answer t o the understanding t h a t he 

wanted a s tudent t o have. The f ind ings from t h i s study suggest t h a t 

t h i s might not increase pupil confidence, p a r t i c u l a r l y f o r the pupil 

who r a r e l y got th ings r i g h t ! The f ind ings suggest t h a t teachers must 

indeed lead pupi l s from the pupi l perspect ive towards the more 

s c i e n t i f i c a l l y acceptable view, but t h a t the manner in which t h i s i s 

done i s of paramount importance. The issue of e l i c i t i n g and valuing the 

ch i ld ren ' s ideas has been h igh l igh ted . The manner in which pupi l s can 

be encouraged t o d iscuss t h e i r ideas and how t h e teacher can increase 

the se l f confidence of the ch i ld ren t o access t h e i r ideas in science 

and f a c i l i t a t e learning has been discussed. This i s a complex process, 

and i t i s suggested t h a t t h i s involves a number of f a c t o r s , based upon 

the four dimensions o f ; planning, the pup i l s ' conceptual understanding, 

the group soc i a l behaviour of the pupi l s and t h e in te rpe r sona l 

r e l a t i ons . I t appears t h a t success fu l lessons a r e assoc ia ted with the 

teacher being able t o o r c h e s t r a t e these four c h a r a c t e r i s t i c s e f f e c t i -

vely, and how t h i s may be attempted has been t h e focus of t h i s study. 

I t i s a l s o worth commenting t h a t i t i s p o s s i b l e t h a t the increased 

self confidence and success on the p a r t of the c h i l d r e n a l s o had an 

impact on t he t eachers . I t i s poss ib le t h a t the t e a c h e r s , seeing the 

success of the s t r a t e g i e s they were using, increased t h e i r own se l f 

confidence, which led t o f u r t h e r success. I m p l i c i t in the f ind ings 
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from t h i s study a re i s sues r e l a t i n g t o the management of the department 

which enabled t h i s ac t i on research and which contr ibuted towards the 

success. Of p a r t i c u l a r note , seems t o be the f a c t t h a t the teachers 

r e f l e c t ed on t h e i r p r a c t i c e . The research seemed to encourage t h i s 

r e f l e c t i v i t y and the notion of t he ' r e f l e c t i v e ' teacher appears t o be 

p a r t i c u l a r l y h e l p f u l . I t appeared t o enable t h e teachers t o question 

t h e i r understanding of the l ea rn ing process and reconsider t h e i r own 

methodology in a meaningful and cons t ruc t ive manner. T.S. E l i o t ( L i t t l e 

Gidding), wr i t e s : 

We s h a l l not cease from explora t ion 

And the end of a l l our explor ing 

wi l l be t o a r r i v e where we s t a r t e d 

And t o know the p lace f o r the f i r s t t ime. 

Throughout t h i s s tudy, the manner in which teachers can enable 

children t o access t h e i r own ideas has been a cen t r a l theme. Perhaps 

Ausubel' s famous comment t h a t the most important s ing le f a c t o r i n f l u e n -

cing learning i s what the l ea rne r a l ready knows; a s c e r t a i n t h i s and 

teach him accordingly, a l so app l i e s t o the t e a c h e r s . Teacher s t y l e 

appears t o be a func t ion of ind iv idua l p e r s o n a l i t y , and i f teachers can 

b e t t e r understand where they a r e , by r e f l e c t i n g on t h e i r cur ren t 

p rac t i ce , and learn t o exp lo i t t h e i r own personal q u a l i t i e s , then 

perhaps they might be in a s t ronge r pos i t i on t o inf luence learning f o r 

the benef i t of t h e i r pup i l s . 
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C H A P T E R E i o a r 

CXmClUSIONS AND RE00MMEKDKFR3WS 

8 . 1 I n t r o d u c t i o n 

This study has followed a pathway t o attempt t o i d e n t i f y the 

f a c t o r s and s t r a t e g i e s which enable pup i l s t o focus t h e i r minds on t h e 

conceptual i ssue being taught and how t eache r s may r a i s e and maintain 

t h e pup i l s ' s e l f confidence. In t h i s chapter , t h e conclusions are 

presented , toge ther with some wider i s sues which seem t o a r i s e from t h e 

r e sea rch . The l i m i t a t i o n s of t h i s research and recommendations f o r 

f u r t h e r inves t iga t ion a re a l s o d i scussed . 

8 . 2 Overview o f t h e C o n c l u s i o n s from t h e Study 

I t was c l e a r t h a t the sc ience department under considerat ion had 

improved the academic performance of the pup i l s a t GCSE considerably. 

The level of the improvement was g r e a t e r than may have been expected 

from the pupi ls when compared t o t he na t iona l GCSE science r e s u l t s and 

the performance of the same ch i ld ren in t h e i r GCSEs in o ther sub jec t s . 

I t appears t h a t success fu l lessons were a s soc i a t ed with a number of 

i n t e r r e l a t e d c h a r a c t e r i s t i c s which have been subsumed under the f o l l o -

wing four headings: 

the t e ache r s ' planning, 

the p u p i l s ' conceptual unders tanding, 

the group soc ia l behaviour of the ch i ld ren and 

the in te rpersona l r e l a t i o n s . 

In common with many o ther r e s e a r c h e r s , t h i s study h igh l igh t s the 

h o l i s t i c nature of teaching. I t seems t h a t the manner in which teachers 

can o rches t ra te t hese four c h a r a c t e r i s t i c s i s p a r t i c u l a r l y s i g n i f i c a n t . 

What seems t o have been p a r t i c u l a r l y evid.ent in t h i s study was the 

manner in which the teachers concerned worked toge the r as a team. The 

development of the department had been a c o l l a b o r a t i v e venture and i t 
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seems that t h e dialogue, experimentat ion and developments which had 

taken p lace had enabled the t eachers t o r e f l e c t on t h e i r p r ac t i c e in a 

suppor t ive atmosphere. This r e f l e c t i v i t y i s viewed as being important 

and f u r t h e r comment in made l a t e r in t h i s c h a p t e r . 

8 . 2 . 1 Conclusions Related t o the Responsive Teaching todel. 

The t eachers had concentrated on c o n s t r u c t i n g the scheme of work 

bear ing in mind the 'Responsive Teaching mode l ' , which i s based upon a 

cons t ruc t i v i s t view of l ea rn ing . Central t o t h i s view i s the importance 

a t tached t o the ideas which ch i ld ren b r ing wi th them, and develop in 

t h e i r sc ience lessons . The e l i c i t a t i o n and recogn i t ion of these ideas 

by t eache r s and the pupi l s themselves was c e n t r a l to the methodology 

which had been adopted. Responding t o the p u p i l s was seen t o be 

p a r t i c u l a r l y s i g n i f i c a n t in terms of (a) the p u p i l s ' conceptual 

understanding and (b) the f o s t e r i n g of p o s i t i v e interpersonal r e l a -

t i o n s . This study suggests t h a t both s t r ands have a s i g n i f i c a n t p a r t t o 

p lay in enabl ing pupi l s t o focus t h e i r minds on the conceptual i ssue 

being taught and in the bui ld ing and maintenance of the p u p i l s ' s e l f 

confidence. I t was a l s o found t h a t t he t e a c h e r s ' planning could have a 

s i g n i f i c a n t enabling e f f e c t on the manner in which the teacher could 

respond t o t h e ch i ld ren . The word ' o r c h e s t r a t e ' was used in the 

previous sec t ion d e l i b e r a t e l y because i t i s suggested here t h a t the 

teacher could be cons tant ly moving between t h e s e three dimensions in 

the same lesson , o r even within one i n t e r a c t i o n with a pup i l . The 

f o u r t h dimension (the group soc ia l behaviour of the chi ldren) appears 

t o be concerned with the nature of the c h i l d r e n themselves. Successful 

lessons were associa ted with the t eacher being ab le t o respond t o the 

group s o c i a l behaviour, or the p u p i l s ' conceptual understanding, 

through appropr ia te i n t e r a c t i o n . This i n t e r a c t i o n could be e i t h e r 

i n t e r p e r s o n a l , or conceptual, or more u s u a l l y , an amalgam of the two; 
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and i t was found t h a t the planning could f a c i l i t a t e t h i s process. For 

e a s e of d i scuss ion , however, the four c h a r a c t e r i s t i c s a re discussed 

s e p a r a t e l y . 

8 . 2 . 2 Conclusions Related t o t he Teachers ' Planning. 

The work had been planned bear ing the 'Responsive Teaching 

model' in mind. This model r e i n f o r c e s the view t h a t learning involves 

conceptual change and t h a t dialogue between t eache r and pup i l , and 

between pup i l s , i s e s s e n t i a l in the e l i c i t a t i o n and recogni t ion of 

c h i l d r e n ' s ideas and the nego t ia t ion of conceptual understanding. The 

manner in which the work was planned was ins t rumental in the enabling 

of these a c t i v i t i e s . I t appears t h a t the planning enabled: 

(a) resources t o be ava i l ab l e when needed ( f o r core, extension and 

over learning a c t i v i t i e s ) , 

<b) appropr ia te cogni t ive demands t o be made upon a l l the chi ldren , 

(c) a range of a c t i v i t i e s t o be ava i l ab l e , 

(d) the management of the group dynamics wi th in the classroom and 

(e) the c rea t ion of time t o enable dialogue and discuss ion t o take 

p lace . 

8 . 2 . 2 . 1 The Importance o f Teamwork 

The teachers had planned the scheme of work as a team. This i s 

viewed as being p a r t i c u l a r l y s i g n i f i c a n t as i t seems t h a t the teamwork 

enabled, amongst o ther th ings : views t o be shared; a heightened 

awareness of t he ideas chi ldren brought with them; a f e e l i n g t h a t a l l 

con t r ibu t ions t o the debate were valued; the workload t o be shared and 

a f e e l i n g t h a t a l l members of the department were progress ing in the 

same d i r e c t i o n . 

The d iscuss ion and dialogue took place i n an atmosphere of 

co l l abo ra t ion and support . This was c l ea r l y valued by the teachers and 



268 

seemed t o enable them t o develop and adapt t h e i r own prefer red teaching 

s t y l e s in the l i g h t of the perceived needs of t h e i r individual c l a s s e s . 

The co l l abora t ive na ture of the development meant t ha t individual 

t e a c h e r s were able t o adapt the agreed methodology to s u i t t h e i r own 

persona l s t y l e . This was considered s i g n i f i c a n t , not only in f a c i l i t a -

t i n g ownership of the content and methodology, but a lso in reducing 

t e a c h e r s t r e s s , which i s discussed under In te rpersona l Rela t ions . Team 

planning a l so enabled the teachers t o d iscuss t h e way in which concepts 

could be understood a t d i f f e r e n t l e v e l s , and how ce r ta in core concepts 

could bes t be addressed. This apprec ia t ion enabled appropriate mater-

i a l s and work to be planned, in add i t ion t o t he f a c i l i t a t i n g of more 

e f f e c t i v e quest ioning by the t eache r s . One t eache r in p a r t i c u l a r had a 

p a r t i c u l a r l y r e f i n e d ' cogni t ive percep t ion ' and t h i s s k i l l could be 

d iscussed f o r the b e n e f i t of a l l when the team were working together . 

8 . 2 . 3 Conclus ions Related t o t h e Interpersonal R e l a t i o n s 

During the development of t he science department, the teachers had 

no t o v e r t l y considered the in te rpe rsona l r e l a t i o n s , but had concentra-

t e d on the c h i l d r e n ' s conceptual development. I t i s suggested here , 

however, t h a t the in te rpersona l r e l a t i o n s have a cen t ra l r o l e t o play 

in enabl ing e f f e c t i v e learn ing . Of cen t r a l s i g n i f i c a n c e throughout the 

s tudy , was t h a t i t was c l ea r t h a t the teachers valued the cont r ibut ion 

and p a r t i c i p a t i o n of a l l ch i ld ren . The t eachers had high expecta t ions 

of t h e chi ldren and encouraged a l l pup i l s , whatever t h e i r a b i l i t y , t o 

d i s c u s s t h e i r understanding of t he work, both with the teacher , and 

with each o ther . I t should a l s o be s t r e s sed , however, t h a t l i s t e n i n g i s 

a l s o considered t o be a con t r ibu t ion . Some p u p i l s p re fe r red to l i s t e n 

q u i e t l y t o the d i scuss ions tak ing p lace , but could then ask an appos i te 

ques t ion . This was f a c i l i t a t e d through the s t r u c t u r i n g and wri t ing of 

t he curriculum mate r i a l s in add i t i on t o the manner in which the 
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t e a c h e r s i n t e r a c t e d w i t h t h e c h i l d r e n . S u c c e s s f u l t e a c h e r s had an 

empathy and s e n s i t i v i t y which b u i l t an atmosphere where chi ldren were 

not a f r a i d t o be wrong, both in f r o n t of the teacher and in f r o n t of 

t h e i r peers. This, toge ther with the manner in which the curriculum 

ma te r i a l s were w r i t t e n , seemed t o encourage ch i ld ren t o express t h e i r 

ideas and nego t i a t e t h e i r conceptual understanding with the teacher , 

and each o the r , apparent ly enabling conceptual change. 

The s i g n i f i c a n c e of both verbal and non-verbal cues in the 

f o s t e r i n g of p o s i t i v e in terpersonal r e l a t i o n s a r e a lso h igh l igh ted . I t 

i s suggested t h a t t he s ign i f i cance of the non-verbal cues should not be 

underestimated. 

Teacher s t r e s s was found t o adversely a f f e c t the in te rpersona l 

r e l a t i o n s , and t h i s could a f f e c t experienced and inexperienced teachers 

a l i k e . Teamwork, appropr ia te technician use and care fu l planning (as 

mentioned above) were found t o reduce t h i s s t r e s s , 

8 . 2 . 4 Conclusions Related t o the Pupils' Conceptual Understanding 

The work which the department had undertaken with t h e Southern 

England r ep re sen t a t i ve of the Children's Learning in Science P ro j ec t 

was very s i g n i f i c a n t in h ighl ight ing (a) some of the a l t e r n a t i v e 

conceptions of the ch i ldren and (b) the f a c t t h a t the percept ions of 

the schoo l ' s ch i ld ren matched the na t iona l p i c t u r e . This had t he e f f e c t 

of s t imula t ing d i scuss ion concerning the c h i l d r e n ' s conceptual under-

standing of var ious t op i c s both ins ide and o u t s i d e the classroom. I t 

a l s o heightened an awareness of the manner in which teachers can 

quest ion pupi l s and s t r u c t u r e the curriculum ma te r i a l s t o f a c i l i t a t e 

the e l i c i t i n g of the pup i l s ' understanding of t h e topic in hand. 

(Comment i s made l a t e r concerning conclusions t o be drawn from the 

involvement of ou t s ide agents in the i n - s e r v i c e t r a i n ing of t eache r s . ) 

Open quest ions c l e a r l y had an important p a r t t o play in e l i c i t i n g the 
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p a r t i c u l a r idea. Another aspect to closed ques t ioning was the manner in 

which the teacher could use i t t o draw pup i l s i n t o the c l a s s , or group, 

and hence involve some of the more r e t i c e n t p u p i l s in the d i scuss ion . 

There i s an in te rpe rsona l dimension here , however, concerned with t he 

s e n s i t i v i t y of the teacher to the needs of ind iv idua l pup i l s which i s 

discussed l a t e r . 

Constructing a scheme of work i s not a s i m p l i s t i c undertaking, 

p a r t i c u l a r l y i f i t i s endeavouring t o enable pup i l s t o engage with t h e 

mater ia l , bui ld the p u p i l s ' se l f confidence and encourage independent 

working. The manner in which t h i s can be done has been discussed 

e a r l i e r (chapter s i x ) , and i s summarised in chap te r seven. The work 

with the schoo l ' s spec i a l needs coordinator and the advisor from SENASS 

was p a r t i c u l a r l y h e l p f u l in designing and implementing an exemplar 

module of work. I t a l s o had another s i g n i f i c a n t implicat ion in t h a t i t 

demonstrated t h a t the specia l educational needs s t a f f could make a 

considerable con t r ibu t ion t o a science depar tment ' s development by 

introducing a s i g n i f i c a n t va r i e ty of approaches which can be used by 

science teachers with ch i ldren . Whilst the s t r a t e g i e s had been designed 

o r ig ina l l y f o r p u p i l s with specia l educat ional needs, they were found 

to be adaptable and very usefu l in helping a l l pup i l s , whatever t h e i r 

a b i l i t y , t o engage with the a c t i v i t i e s . Above a l l , they provided s a f e t y 

nets and a v a r i e t y of approaches which enabled the teachers t o respond 

more r ead i ly t o d ive r se pupil groups. I t was a l s o found, however, t h a t 

the teachers ' knowledge of t h e i r individual c l a s s e s was very s i g n i f i -

cant. This was ev ident in enabling the work t o be planned t o help the 

teacher t o respond t o the group soc i a l behaviour and conceptual 

development of the ch i ld ren . 

8 .2 .5 Rela t ionship between Cognitive and In te rpe r sona l Response 

The f ind ings suggest t ha t there i s a d i r e c t l ink between the 

interpersonal r e l a t i o n s in the classroom and t h e way in which the 
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teacher responds cogn i t ive ly t o the chi ldren . I t appears t h a t p o s i t i v e 

interpersonal r e l a t i o n s can help the teacher t o respond t o the 

ch i ld ren ' s conceptual understanding. S imi la r ly , negative in te rpersona l 

r e l a t i ons appear t o i n h i b i t a cogni t ive response on the p a r t of the 

teacher . I t was a l s o found t h a t the r a t e of inc rease of cogni t ive and 

interpersonal response on the p a r t of the t e a c h e r was g r e a t e s t during 

small group work. 

8 .2 .5 .1 Relat ionship between Whole Class and Small Group Work 

This study suggests t h a t the importance of pos i t i ve in te rpersona l 

r e l a t i ons should not be underest imated. As mentioned above, i t was 

found t h a t most of the responding, in terms of p o s i t i v e in te rpersonal 

r e l a t i ons and conceptual understanding, occurred during small group 

work and t h a t almost a l l t he negat ive in t e rpe r sona l responding took 

place during whole c l a s s work. I t appears t h a t p o s i t i v e in te rpersona l 

r e l a t i ons enabled the t eache r s t o respond cogn i t i ve ly . Small group 

work, t he re fo re , seems t o have an important p a r t t o play in enabling 

children to engage in meaningful d iscuss ions wi th each o ther and the 

teacher. I t i s a l so suggested, however, t h a t t h e r o l e of whole c l a s s 

work should not be underest imated. Whole c l a s s work appears t o have an 

important pa r t t o play in the enabling of the small group work 

discussed above. The manner in which work was introduced, the c l a s s 

cal led together t o d i scuss an issue and drawn toge the r a t the end of 

lessons were p a r t i c u l a r l y s i g n i f i c a n t . 

8 .2 .5 .2 Conclusions Related t o Classroc® Management 

Successful lessons were associa ted with, amongst o ther t h ings , 

c l ea r boundaries between a c t i v i t i e s , smooth t r a n s i t i o n s and the s e t t i n g 

of c lear , e x p l i c i t expec ta t ions . Whole c l a s s work c l e a r l y had an 

important r o l e t o play in e s t a b l i s h i n g and maintaining these f a c t o r s . 

Similar ly, successful t eache r s b u i l t r e l a t i o n s h i p s according t o a 
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persona l s t y l e which was based upon a c o l l e c t i v e view. These teachers 

were s e n s i t i v e t o the group soc ia l behaviour, mood, pace and conceptual 

development of the c l a s s and monitored the c l a s s throughout, ac t ing 

where appropr ia te . This appl ied t o the way in which the teachers ca l l ed 

t he c l a s s together on occasions, when i t was thought t h a t the small 

group work was becoming l e s s e f f e c t i v e . I t was a l so noted t h a t non-

v e r b a l , in addi t ion t o verbal cues, were used t o indica te p ra i se and 

encouragement in addi t ion t o reprimand. 

The manner in which the work was planned seemed t o f a c i l i t a t e the 

management of the c lass . The nature of the a c t i v i t i e s , and how they 

were wr i t t en has been discussed e a r l i e r . I t should be s t r e s sed t h a t 

t he se were considered t o be important f a c t o r s in f a c i l i t a t i n g pos i t ive 

in te rpe r sona l r e l a t i o n s in the classroom and i n the enabling of 

c h i l d r e n t o focus t h e i r minds on the conceptual issue being taught . 

They a l s o appeared t o be s i g n i f i c a n t in the b u i l d i n g and maintaining of 

t he p u p i l s ' s e l f confidence. 

8 . 2 . 6 Issues Related t o the Va l id i ty of t h e Study. 

I s sues r e l a t i n g t o the v a l i d i t y of the method, data and 

i n t e r p r e t a t i o n of a q u a l i t a t i v e study have a l r e a d y been discussed. 

Smi th ' s (1978) c r i t e r i a t o help judge the v a l i d i t y of a study in which 

p a r t i c i p a n t observation i s used have a l ready been out l ined (p. 87), and 

comment has already been made on how they apply t o t h i s study 

(p. 88 f f ) . I t i s t r u s t ed t h a t the r e sea rche r has adhered t o these 

r u l e s , and has demonstrated t h i s to the r e a d e r within the discussions 

by providing a desc r ip t ion of the methodological and conceptual 

reasoning which took place, including the e f f o r t s which were made a t 

v e r i f i c a t i o n and disconf i rmat ion. I t i s a l s o hoped t h a t t he cross 

r e f e r e n c i n g of the supporting mate r i a l s conta ined in the appendices 

w i l l he lp the reader t o j u s t i f y t h i s conc lus ion . 

S imi la r ly , the 'symptoms of t r u t h ' advocated by Bunge (1961), 
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ou t l ined on page 151, appear t o apply t o the s tudy. In p a r t i c u l a r , i t 

i s f e l t t h a t the manner in which the f ind ings support the background 

theory discussed in the ea r ly chap te r s , and t h e manner in which the 

they appear t o be both e x t e r n a l l y and mutually consis tent add t o the 

s t u d y ' s v a l i d i t y . 

8 . 3 Wider I s s u e s R e l a t e d t o t h e S tudy . 

This study r a i s e s i n t e r e s t i n g f u r t h e r quest ions r e l a t e d t o t h r ee 

o ther s i g n i f i c a n t i s sues ; the i n i t i a l t r a i n i n g of t eachers , the in -

se rv ice t r a i n i n g of e s t ab l i shed t eache r s , and the po t en t i a l of ac t ion 

research in a id ing p ro fess iona l and school development. Each of these 

w i l l be discussed b r i e f l y . 

8 . 3 . 1 I n i t i a l Teacher T r a i n i n g 

Recently, there has been a s h i f t in the manner in which teachers 

a re t r a i n e d . This s h i f t has been from the u n i v e r s i t i e s t o the schools 

themselves, where there i s now a much g r ea t e r emphasis on the p r a c t i c e 

of teaching where experienced, p r a c t i s i n g t eachers ac t as mentors. This 

could prove t o be a p o s i t i v e move in terms of (a) enabling s tudent 

t eachers t o gain a g rea te r degree of classroom experience e a r l i e r in 

t h e i r course, (b) increasing the proport ion of the s t uden t s ' t r a i n i n g 

undertaken in schools and (c) a id ing a c lose r l i a i s o n between s tuden t s , 

p r a c t i s i n g teachers and those r e spons ib le f o r i n i t i a l teacher t r a i n i n g 

in the u n i v e r s i t i e s . This could help s tudent t eachers t o gain a deeper 

i n s igh t in to how schools function and how experienced teachers p r a c t i c e 

than has been the case in the p a s t . This might enable indiv idual 

s tudent t eachers t o judge whether teaching i s a s u i t a b l e career choice 

e a r l i e r in t h e i r t r a i n i n g as well as help t o prepare them f o r t h e i r 

f i r s t teaching post by giving them an increased level of school and 

classroom experience. 

There i s a danger, however, in t h a t the c r a f t of teaching could 
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dominate , a t t h e expense o f a f i r m e r t h e o r e t i c a l background. This 

approach could r e l y on i t s commonsense a c c e p t a b i l i t y t o s tudents , 

schools , and e s t ab l i shed t eachers f o r i t s v a l i d i t y , r a the r than on i t s 

e x p l i c i t de r iva t ion from research f ind ings . A danger i s tha t there w i l l 

a lmost c e r t a i n l y be a v a r i e t y in the percep t ions of what makes f o r 

e f f e c t i v e teaching and lea rn ing between d i f f e r e n t schools, and between 

t h e indiv iduals within each school . Whilst a v a r i e t y of opinion can be 

hea l thy , and might encourage debate, the r e sea rche r f e e l s tha t many 

newly q u a l i f i e d t eachers might need a firm foundat ion from which they 

may e s t ab l i sh and develop t h e i r own s t y l e . I t appears t h a t s tudent 

t eache r s should not simply be expected t o copy a p a r t i c u l a r teaching 

s t y l e favoured by the indiv idual s t u d e n t ' s s u b j e c t or profess ional 

mentor. Teacher s t y l e seems t o be a funct ion of t h e i r pe r sona l i ty . If 

experienced t eachers can e x p l o i t t h e i r own personal q u a l i t i e s , then i t 

might be poss ib le f o r them t o help l e s s experienced teachers without 

t h e expectat ion of copying. Sound advice dur ing the ea r ly s tages of 

t each ing , toge the r with a t tempting t o ac t in ways advised by experien-

ced p r a c t i t i o n e r s i s c l e a r l y h e l p f u l , but mentors should be ca re fu l t o 

h e l p f o s t e r the development of the s tudent t e a c h e r s ' increased p ro fe s -

s i o n a l competence beyond the i n i t i a l s tages . This might help newly 

q u a l i f i e d t eachers t o become more aware of t h e i r own p re fe r red s t y l e , 

toge the r with an apprec ia t ion of i t s s t r eng ths and weaknesses. 

The notion of the ' r e f l e c t i v e ' teacher has been highl ighted by 

t h i s study and i t i s f e l t t h a t the encouragement of t h i s r e f l e c t i v i t y 

should be a corners tone of i n i t i a l teacher t r a i n i n g programmes. I t 

appears t h a t t h i s might have been a s i g n i f i c a n t f a c t o r in enabling the 

e s t ab l i shed t eachers in the study t o have become more aware of t h e i r 

p r e f e r r e d teaching s t y l e s and personal q u a l i t i e s . Also, the co l labora-

t i v e and support ive atmosphere within the sc ience department seems t o 

have encouraged t h i s r e f l e c t i v i t y and fo s t e r ed a wi l l ingness t o adapt . 
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I t would seem sens ib l e t h a t whi ls t c r a f t knowledge i s he lp fu l , t h e 

foundations mentioned above should be based upon sound educational 

theory ^ d p rac t i ce and t h a t the individuals concerned should not loose 

s i g h t of the f ind ings from extensive and well documented research. 

There i s c l ea r ly a need f o r u n i v e r s i t i e s and schools to work together 

t o at tempt to e s t ab l i sh an acceptable and h e l p f u l balance. 

The instruments documented in t h i s t h e s i s , together with the 

way in which the f ind ings have been i n t e r p r e t e d could be he lp fu l t o 

subject and profess ional mentors. They could form the bas is f o r the 

product ion of a package of measures which might be useful f o r the 

observa t ion and ana lys i s of lessons . This could, f a c i l i t a t e the r e f l e c -

t i v e process and i t might be appropr ia te f o r f u r t h e r research to be 

undertaken to r e f i n e the instruments themselves, in addi t ion t o the 

manner in which they might be used and i n t e r p r e t e d to aid t h i s 

r e f l e c t i v e process. 

8 - 3 . 2 In-Service Training 

The in-serv ice t r a i n i n g of many e s t a b l i s h e d teachers appears t o 

have been centred around at tendance a t courses organised by various 

bodies , including loca l a u t h o r i t i e s , u n i v e r s i t i e s , col leges and the 

ind iv idua l schools themselves. I t i s poss ib le t h a t some teachers may 

p l ace the outcomes of t h e i r in - se rv ice courses alongside t h e i r exper-

iences of teaching t o help them t o r e f l e c t on t h e i r current p r a c t i c e , 

but i t i s the r e s e a r c h e r ' s own experience t h a t oppor tun i t i e s f o r t h i s 

r e f l e c t i v i t y can be l o s t in the sometimes busy a c t i v i t y of da i ly school 

l i f e . 

This study has concentrated on the development of the science 

department in one school . The science teachers d i d , during the 

r e sea r ch , at tend a number of courses which were f e l t t o be p e r t i n e n t t o 

t he ind iv idua l s ' needs a t the t ime. Of p a r t i c u l a r note was the f a i r l y 



276 

long course which one member of the department at tended which was 

designed t o enable s p e c i a l i s t teachers to teach broad and balanced 

science. S imi la r ly , two members of the department had pas to ra l respon-

s i b i l i t i e s and a t tended a few courses which were appl icable t o these 

a r eas . In terms of the science department however, and the profess iona l 

development of the teachers themselves, the most s i g n i f i c a n t in - se rv ice 

t r a i n i n g appeared t o be the ac t ion research i t s e l f which occurred 

within the school , as p a r t of the da i ly work of the science teachers . 

The whole team was involved in the wri t ing and teaching of the 

mater ia l s , in add i t ion t o the discussions regard ing t h e i r e f f e c t i v e n -

e s s . Discussions took place formally during departmental meetings and 

informally during most days of the working week including non-teaching 

per iods , breaks , lunch t imes, and a f t e r school . These d iscuss ion were 

considered t o be very important because they enabled opinions and 

perceptions t o be shared. This appeared to enhance the manner in which 

teachers were ab le t o r e f l e c t on t h e i r p r a c t i c e and become more aware 

of the t a c t i c s and s t r a t e g i e s which seemed t o enable pup i l s t o focus 

t h e i r minds on the conceptual area of i n t e r e s t . The importance of the 

idea of the r e f l e c t i v e teacher i s one which kept emerging throughout 

the data . I t i s viewed as an important conclusion t h a t schools should 

not only encourage t h i s r e f l e c t i v i t y , but should ensure i t i s research 

based and not simply r e l y on c r a f t knowledge. 

The r e sea rche r f e e l s t h a t ac t ion research may be one way forward 

in terms of enabl ing a team of teachers to r e f l e c t on t h e i r current 

p r ac t i ce . This might encourage e f f e c t i v e c u r r i c u l a r change which i s 

research based. For those teachers who f ee l t h a t they do not wish to 

pursue a c c r e d i t a t i o n , the s t r u c t u r e of such r e sea r ch might s t i l l 

f a c i l i t a t e meaningful p ro fess iona l development and c u r r i c u l a r change. 

Where a loca l u n i v e r s i t y can o f f e r exper t i se , then t h i s would c l ea r ly 

be b e n e f i c i a l , but perhaps i t might a l so be p o s s i b l e t o pursue a 
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similar programme through distant learning such as that provided by the 

Open University. 

This work has confirmed the view that teachers have their own 

preferred teaching style, in addition to identifying a number of 

factors and strategies which appear to enable pupils to focus their 

minds on the conceptual issue being taught. How teachers may attempt to 

raise and maintain the self confidence of the children in articulating 

their ideas has also been discussed. It is possible that the instru-

ments developed and used here might be helpful to science teachers in 

the evaluation of their own methodology. This 'self appraisal' could be 

a valuable tool with which departments might encourage discussion and 

debate about their current practices and hence help to identify areas 

for further consideration and development. Also, the methodology 

employed might be useful to others wishing to pursue action research 

in their schools. 

8.3.3 Research Methodology 

The researcher had been a participant observer and it appeared 

that this immersion enabled insights to be gained that might not have 

been possible for a 'remote' observer. The 'insider' knowledge was 

particularly useful during the collection and analysis of the data, but 

the cautions described in chapter four are felt to be significant. 

Triangulation was important and the agreement of the findings from the 

different instruments seem to add to their validity and reliability. 

The whole of the science department was, in essence, the participant 

observer. The teachers were all intimately involved in the development 

of the study and this also appears to add to its objectivity. This was 

also action research, and once again, the whole science department was 

involved with the aim of working towards educational change in addition 

to the expansion of knowledge. This mode of research appeared to have 
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enabled the whole department to grow in terms of their professional 

expertise and improved practice. This has been an important outcome, as 

the children, science teachers and the wider school community seem to 

have benefitted from the study. It seems that action research may be a 

useful tool which could prove helpful in self-evaluation (individual 

and institutional) and the management of change in schools generally. 

It must also be said that the local university had been at the 

heart of this development. Their expert help and advice was central in 

enabling the curriculum change to evolve. Experience and craft know-

ledge are all very well, but this study also depended on the 

theoretical knowledge and awareness of the wider research community 

which was offered so readily by the university in general, and the 

researcher's supervisor in particular. This is felt to be significant 

because this has highlighted a way in this which educational research 

had been seeking to make a contribution to the theory which will be of 

practical use in the classroom. 

There could, however, be some tensions here between the priorities 

of substantive action and the priorities of the advancement of 

knowledge. It is possible that the latter may expect research findings 

to be applicable to all, or a number of cases. The practitioners might 

feel, however, that it is more useful to apply knowledge to their own 

cases which are specific and individual situations. This is recognised, 

but it is hoped that the action research undertaken here might help to 

show how this tension may be reduced. 

The issue of whether the findings can be generalised to the wider 

school community is an interesting one. Although it was undertaken in 

one school, and generalisations should be made with caution, the study 

does highlight a number of issues which might be of use to science 

teachers in other schools and to those with influence over the National 

Curriculum. 
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This work did effect a change in practical action which was based 

upon the background of the wider research community and the findings 

which emerged from the study itself. It is hoped that this thesis might 

help, in a small way, to enable others to see how one researcher has 

attempted to take theory and action forward together. 

8.4 Limitations of this Study. 

Concentration was placed on years 8 and 9 for the reasons given 

earlier. The curriculum materials and methodology for years 10 and 11 

were modified in the light of the experiences with the lower school, 

but not to the same degree. How the findings from the lower school 

relate to the upper school is not clear and hence the impact of the 

changed methodology on the improved GCSE results needs to be treated 

with some caution. 

It must be pointed out that six lessons were analysed in detail to 

enable the analysis to be undertaken in depth, yet within a reasonable 

time scale. This limitation is a disadvantage of the nature of the 

small scale research undertaken here and if this work were to be 

repeated, the number would be increased. This would clearly increase 

the validity and reliability of the findings. It is felt, however, that 

the observations which were undertaken and analysed were representative 

of the teachers concerned. This can be said because of the nature of 

the study. This was participant observation, where the researcher had 

known the teachers over a period of four years and had observed the 

teachers teaching on many occasions. Whilst this familiarity of the 

teachers had this advantage, it clearly presents a potential problem 

with objectivity. It is felt that these relationships have been taken 

into account but it must be stressed that any research which is based 

upon participant observation is bound to have this issue as potentially 

problematic. The agreement between the findings from the different 
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observations, however, in addition to the findings from the other 

instruments appear to add to their validity and. reliability. 

This inquiry was undertaken in a single sex (boys) school. This 

was the nature of the school in which the researcher taught and was 

felt to have a significant advantage. A mixed school would almost 

certainly have introduced further complications and the limitations 

imposed by the single sex environment were felt to simplify the study. 

It was hoped that this might enable the research focus to be probed 

deeper than might otherwise have been the case. It is recognised, 

however, that this advantage also brought its own disadvantages and the 

different developmental processes due to age, sex and a mixed environ-

ment have not been considered. 

8.5 Suggestions for Further Study 

It would be pertinent to investigate the validity of the findings 

to both mixed and single sex girls' schools. The findings, together 

with the methodology and the instruments developed here, might provide 

useful stepping stones to facilitate such investigations. 

It would also be useful for more detailed and controlled studies 

to be undertaken to gain further insights into the effect of interper-

sonal relationships on pupils' conceptual development. 

This research has focused on the tactics and strategies which 

teachers might use to enable pupils to focus their minds on the 

conceptual issue being taught. It has also investigated how teachers 

might raise and maintain the pupils' self confidence in articulating 

their ideas. Effective learning clearly involves conceptual change, but 

how to give an adequate description of the conceptual change process, 

and the mechanisms of change remain open questions, and an important 

area for enquiry. 

It is possible that certain topics might be taught more effecti-

vely through particular contexts but such issues have not been 
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considered. It would be appropriate to investigate what might consti-

tute good motivators for given ages and abilities. This might enable 

the planning to further facilitate the manner in which teachers can 

respond to the pupils' conceptual understanding and foster positive 

interpersonal relations. This might then enable the findings from this 

and similar studies to be put into practice more effectively, helping 

the teacher in the classroom to facilitate meaningful learning on the 

part of the pupils. 

The impact of the research on individual teachers' professional 

development over a period of time has not been investigated. It might 

be pertinent to attempt to gain further insights into how effective 

action research may be at facilitating the professional development of 

both trainee and experienced teachers in terms of their individual 

classroom practice and their preparation for wider management exper-

ience within schools. This might enable headteachers to make more 

informed decisions concerning their willingness to facilitate action 

research in their schools. Similarly, this might help teacher educators 

gain a clearer picture of how initial teacher training might best be 

organised and structured in the future. 

8.6 Reaearcher's Comments 

It should also be stated that the researcher was the Head of the 

Faculty and was therefore in a position to influence the development of 

the science department within the faculty. This is stated because it is 

felt that the developments might have proved problematic, and the 

progress of the research might have been restricted if this had not 

been the case. For teachers contemplating action research, issues such 

as these should not be underestimated, and the following comments 

concerning the support of the headteacher are particularly pertinent. 

The progress of the development of the science department in the 
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study together with the undertaking of the further degree had the full 

support of the headteacher. It could be argued that the increased 

performance at GCSE was a clear indicator to the headteacher that the 

development was moving in the 'right' direction. The science department 

became a source of pride for the whole school. How the research would 

have progressed if this had not been the case is not known. What is 

relevant, however, is that the nature of any potential study should be 

discussed with the headteacher and his or her support established 

before starting the process. This also appears to be applicable to 

teachers who are contemplating such research and who work under a 

departmental head. This is considered important, not only to establish 

the funding arrangements but also to discuss the nature of the study 

and whether there may be any wider implications for the department or 

the school at large. This needs to be made clear at the outset to try 

to alleviate any potential problems. 

The course of this research has spanned three headteachers; two at 

the school in which the study took place and one at the school to which 

the researcher moved whilst writing up the thesis. The researcher has 

been very fortunate in that all three headteachers have supported the 

study. This is particularly true of the current headteacher who agreed 

to fund the last two terms of the registration period following the 

shifting of the responsibility for the funding arrangements from the 

local authority to individual schools. This is an important matter for 

any teacher thinking about undertaking a further degree. It is clearly 

important to arrange potential funding before embarking on the work 

unless the individual teacher is able to find the fees him/herself. 

Over a period of three to five years, the costs can be considerable and 

this issue should not be overlooked. 
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EU£lk_C.QMKEm: \ €^^<=>3 Sc seACp. vV^ 
w o r ^ ^ 6 . cVo. \ VH <3iv -qv^va ^^cxcvCc^O 
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CX p&f c*̂ "̂  p 'cUtfA sKtA>. I caXac 11 fea 

lAjrit.AC) tr...L PL. b=oti,,&„t I Ttu/tk ' (L** 'r̂p-sv,: 

sjumn 

eUEJL-GQMKE&I: 
i ' k ( ? 5 ) ( : \ e ^Vjut % •f-iV-\C^ \ t "3" lYkzjL An VjVr) i ^ • 
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tb Jo I 44wO tmcYb^e 4d /%wwd/f4ikiq 
tfRki /kt/ A*rJ' jkv/j: 7 / 

PUPIL CQWMEKL: 

T . iWil. j W ; T c&AQfYit H 

;yJb^&(ka(W8 J, d e n 'C f 
b o n c u u i r u j t l k k ^ t x 

, „ . M ' f L 
c u K j u r ^ s 

siayEB 

/ij: 016 J 0, 

c n w 

r do , 

^ a 6 y k . 



Tc,icl icr l',ilk D i s c u s s i o n Practical 
T t a c h c r 1 ^4oUva l 

D i r e c t i o n ' | P o s i t i v e 

ion 

N e g a t i v e i . i : 5 S 0 N l - 4. 
1 X 

^ 1 

1 

1 1 
3 
r 

u 

e.T 

1 

R T 

G 

(5. T 

1 i i 

1 
i 
1 

cZ £. 

.5-
5 

II 

I f 

1 
O t h e r A c t i v i t i e s 

1! i 
1 

1 

1 X 

i 1 1 J y 
3 

1 / 1 / 1 / / y / y 6 
y / i / / y 1 9 

/ 1 / / y y Jokes 12 

1 / 1 / / / / / / / y y y / 15 

! / / / / / y / y y / 18 

1 / ' / 1 7 y / / y / / / 21 

i , / / i / / / y y y y 24 

1 y , y 1 / / y y y / 27 

1 , / / 1 V y / y y y y 30 
1 / / 1 y y / y y y / 3 3 

_ V 1 / 1 ; / y / 3 6 

-1_ • / / i y!/ y y 7 y y / 3 9 

-1_ • 
^ 7 / y 42 

: . / / 1 / y y J y 45 

_L___; L__ J y y y 48 

J / / / 51 
54 

1 i 
5 7 

1 
6U 

4 
i i 1 

63 

- I 66 
1 ' 69 

I 
M-
§ 

I 
<D 

0 " 
I—' (D 

I 
R 

§ 

R 
f—f 

i 



309 

Field Notes: Lesson 4 

The class was undertaking a variety of practical work. Some pupils were 
working on electrolysis, others on dissolving and others on book work. 

Time Observations 

0 - 3 Teacher lets class into the room. All sit down, getting 
books out. Teacher at the front, sings to the class "Good 
Morning class", and the whole class sing back, "Good Morning 
Sir". The atmosphere is very positive, mutual respect is 
evident and it is clear that the boys look forward to this 
lesson. 

6 Work is introduced, the technician completing the setting up 
of apparatus. Teacher questions a few boys to ensure that 
they know what they are doing. There is a mix of closed and 
open questions. It is clear that the teacher is listening to 
the boys' answers as if looking for clues to understanding. 
There is also some social chat. Teacher at the front of the 
class, relaxed, sat on the demonstration bench, legs cros-
sed. Teacher refers to work completed last lesson. 

9 Hands used considerably whilst talking. Boys start group 
work. 

12 Teacher sees a boy who was absent last lesson and moves over 
to him to talk to him. Teacher refers to himself as "The 
teacher with the big muscles", smiling. The boy smiles. It 
is clear that the this boy does not know what is going on. 
Rather than tell the boy himself, the teacher asks the pupil 
sitting next to this boy to explain what they did last time. 
He does this, and the teacher moves off towards another 
group. 

15 - 21 Teacher moves from group to group, questioning them as he 
settles with the pupils. The instructions tell the pupils 
doing the electrolysis to use 2 Volts, but it is obvious 
that nothing is happening, and one group asks the teacher 
for help. The experiment is not working! The teacher looks 
at this apparatus, determines that it is set up correctly 
and then shouts out to the whole class "Electrolysis - Try 4 
Volta." 

24 The Deputy Head enters the room and talks to the teacher. 
Teacher shouts out "Remember that this has to be done by the 
end of the lesson". Continues conversation with the Deputy 
Head, and then leaves the room for 1 minute with the Deputy 
Head, to get something from the adjoining office. The pupils 
don't seem to notice that the teacher has left at all - no-
one takes advantage of the situation. 
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27 Teacher continues to move from group to group, pausing to 
quiz the children. As a child enters, teacher with hand to 
mouth, obviously listening and receptive. A boy in the next 
group does not have his book open in front of him. Teacher 
says, "How do you know how long to heat it for? Get your 
text book and check." The boy moves off and the teacher 
says, "Who is going to look after your experiment?" The boy 
asks another to look after it. A group reminded that safety 
specs must be worn. 

30 Teacher continues to move from group to group, standing with 
a group, hands in pockets. Talks to the pupils as equals 
"Yea, give it a couple of minutes." 

33 Teacher stops the class for a discussion, and then carry on. 
The discussion clears up a few problems that have come to 
light during the teacher's dialogue with pupils. Pupils 
carry on with their work. 

36 One boy who was quiet, and who had given some good answers 
during the discussion was approached. Teacher praises his 
good answers, quietly, and tries to encourage him to be more 
confident. 

39 - 45 Boys pack away apparatus. Teacher checking that everything 
is going back where it belongs. 

48 Class quiet, all apparatus away. Teacher tells the class how 
to write up their experiments and then questions them on 
their practicals. The level of questioning was high -
"What's the ions and the charges in the tube?" The answers 
were mainly correct, the teaching leading slightly incorrect 
answers towards the correct answers. Diagrams drawn scruf-
fily on the blackboard to help explanation. Charges on ions 
drawn in. At one stage, murmuring started. Teacher's res-
ponse - "sh sh sh sh sh" and it stops. Good answers praised. 

51 When two boys answer a question, teacher holds out his hand 
and makes it clear that only one boy is to answer. A boy 
gave the wrong answer and the teacher's response was, "No, 
but you were thinking positive weren't you?" Bell sounds, 
indicating the end of the lesson. Class pack up and leave. 
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APPENDIX III 

Interview 3 

The following is an extract from the interview transcript for teacher 
three. This was taken from the beginning of the interview, after the 
initial greetings and reassurances offered by the interviewer. 

Slight pauses are indicated by the use of 

I:- signifies the Interviewer, and 

R:- signifies the Respondent, 

I. "Why do you think the numbers of pupils opting for Double Science 
has increased? 

R. "We have a lot of White Band kids opting for Double Science 
because it doesn't sound threatening to them - it's the same 
course as they followed before. And... a lot of them are seeing 
that we are successful, we are working well, and they are enjoying 
it. And the reason they are enjoying it is because, we do a lot of 
practical work and the practical work is based on their own 
investigations largely - not exclusively - but largly. They feel 
that they are involved and we are trying to build the idea of 
responsibility for their own learning but they certainly feel they 
are involved in their own learning and.... that leads to 
enjoyment," 

I. "What is it about it, why do they enjoy it, you say they are 
involved..." 

1. "The idea of planning things, of following their own ideas 
through, the idea of doing scanething practical rather than 
theoretical, makes them feel that they are taking a more active 
part in the lesson..they use each other, they use each others 
ideas as well as their own, it seems a more active thing rather 
than a passive education." 

I. "Right.... Are they any things, as a teacher, which facilitate 
that, or the other way round, which put stumbling blocks in the 
way of that happening - I know there are for me personally." 

R. "Hand in hand with this has gone what we've tried to do, changing 
methodology, from a more didactic style of teaching to a more open 
style, a more investigative style, a more pupil centred style. Em, 
again I think the pupils have responded to this. They build up 
responsibility, involvement for themselves." 

I. "What about resourcing, do you think that has any, like em, I 

mean, you wrote the schemes of work for the National Curriculum.." 

R. "I'm not so sure that has got as great a part to do with it." 

I. "It's interesting you say that." 

R. "We fit in with the NC but there are many schools which follow 
Active Science all the way through and I know Active Science isn't 
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by any means ideal...we use Active Science obviously, but we're 
adding to it with Warwick, Salters and so on, which are a more 
investigative style of teaching and I appreciate that. But I've 
not always found it easy, I'm not sure the kids have always found 
i t easy in the way we have resourced it. It's I think, a relief to 
get back to some basic structure, having a text book in front of 
you. Some kids, although.. .need to get the balance right here... 
lots of people respond to the open style they like to touch base 
every so often and we use Active Science as a sort of base 
touching exercise. Now again, I'm not saying Active Science is 
right or whatever, but it does sometimes, the teacher too needs to 
touch base. We've so many different schemes involved that someti-
mes you're not sure where you stand anymore. We're always having 
to refer to the scheme of work to see - that's absolutely right I 
suppose (laughing). There seems to be so many schemes involved 
- we've done an awful lot of work which may, as it turns out, may 
be to no avail with the changes to the National Curriculum yet 
again. But you do feel sometimes that you put in all this work to 
no avail. 

I. "I know what you mean. It's interesting what you said though. 
You're saying that whilst....active learning etc is all very well, 
children vary and you need a range of things to do." 

R. "Some need more structure, more support. The open approach works 
very well with the most able kids, I'm not so sure it works as 
well with the least able. 

I. "You may well be right." 

R. "they need more reassurance, they need something in front of 
them." 

I, "So whether because of ability, or some other reason, some 
children need more structure than others. Which is what you'd 
expect really isn't it?" 

R. "Ye&." 

I. "That has repercussions for things like, schemes of work doesn't 
it? Because you need to build in that structure so you can touch 
base as you say What about extending bright ones, or, How do 
you find you manage, say you have a group of children you find in 
talking to them that some of them haven't grasped something whilst 
others have?" 

R. "Well again, there's an awful lot of chat involved in these 
lessons." 

I. "A lot of dialogue." 

R. "A lot of dialogue." 

I. "Right a lot of dialogue." 

R. "Em, and I find you get sort of puppy dog syndrome with the Year 
eight lads especially - yapping around you expecting immediate 
attention. With the brighter ones you tend to say go away and 
think about that and I'll be around to see you in a second, 
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whatever, and the less able ones you can fend off...In terms of 
stretching the brighter ones you tend to make it more technical. .. 
by setting them extended problems - making them think through the 
concepts. Our own course, mix and match as it is, with that.... 
identified extension work, resources etc. on top of it, with 
remedial as well to cover the less able would be much better than 
anything published. It isn't easy, it means that the teacher... 
it's active for the teacher as well." 

I. "This process seems to work since children are choosing the 
subject. If you had to pick two or three characteristics of this 
style, what sort of adjectives would you use?" 

R. "As far as describing the children.. .they are more inquisitive, 
I'd say they were, in a sense better scientists, more scientific 
in the way they go about things, because they see the planning 
process, they see how the planning process can fall, or whatever, 
and they can go back and re do things. To an extent they are more 
scientific. Hopefully, I mean, the idea we're trying to build up 
is responsibility and that does come with the brighter ones. I 
don't tell them anymore what sort of thing to write in their 
books. They go away and I say 'that's your problem, it's your 
book. They've got to use their book the best way they can so what 
they write in their books is really up to them. Obvioulsy and 
you need to start cajoling them 

I. "Is there a difference in the way a teacher would keep control of 
a lesson - or control of what children do? Would it be different 
from a much more didactic style..." 

R. "Because they're actively involved, it grabs their interest more 
than it might otherwise do and so you've got a head start in a 
way, they're not just passively learning, they're using their 
ideas and so feel they are contributing. To that extent control is 
easier, but then, as I say, it can make for a noisier sort of 
lesson...but hopefully, it's...their enthusiasm the ideas 
you've got to get through to the children is that they are 
responsible for their own learning to a certain extent and there 
are, admittedly, some children who are not willing to take on that 
responsibilty, and need cajoling " 

The interview continued 
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APPENDIX IV 

CALCULATIONS RELATED TO THE INTERPERSONAL RELATIONS 

Lesson 5 has been chosen to illustrate how the calculations were 
performed because it did not produce figures of 0% or 100%. It is hoped 
that this will make the calculations clearer to the reader. The chart 
below has been taken from page 209 (figure 6.10), and the table from 
page 185 (Table 6.3). 
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There is a total of 22 recorded incidents of Positive Interpersonal 
Response and 6 recorded incidents of Negative Interpersonal Response. 
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jLessonlSatio of + T 8 : - v e Percentage +M | Percentage +?e Percentage -ve | Percentage -ve | 

INiberllnterpers. Sels. laterp. Eels. 1 IE / time unit Interp. Eels. 1 IE / time unit | 

1 1 
1 1 Whole Lesson Class Small GpslClass Small Gps Class 1 Small Gpsj Class 1 Small Gps| 

1 1 1 1:12 0 . 0 % 1 0 0 . 0 % 1 0 . 0 % 7 . 1 % 0 . 0 % 1 1 0 0 . 0 % 1 0 . 0 % 1 7 . 1 % 1 

1 2 1 8: 4 2 5 . 0 % 7 5 . 0 % 1 2 . 3 % 1 5 . 0 % 1 0 0 . 0 % 1 0 . 0 % 1 9 . 1 % 1 0 . 0 % 1 

1 3 1 2 5 : 1 3 6 . 0 % 6 4 . 0 % 1 4 . 5 % 1 0 . 7 % 1 0 0 . 0 % 1 0 . 0 % 1 1 2 . 5 % 1 0 . 0 % 1 

1 4 1 5 6 : 0 2 8 . 6 % 7 1 . 4 % 1 4 . 7 % 6 . 5 % 0 . 0 % 1 0 . 0 % 1 0 . 0 % 1 0 . 0 % ! 

4 - 5 — 1 Q l : 5 ] 4 5 . 5 % 5 4 . 5 % 1 3 . 8 % 1 3 . 6 % 8 3 . 3 % 1 1 6 . 7 % 1 6 . 9 % 1 4 . 2 % 1 

1 6 1 n r r 1 0 0 . 0 % 1 6 . 5 % ..... 1 0 0 . 0 % 1 1 
t 6 . 3 % 1 1 
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The previous page shows that the class were being taught as a whole 
class for 12 time intervals and in small groups for 4 time intervals. 

Calculation of Percentage of Positive Interpersonal Relations: 

Of the 22 incidents recorded: 

-10 were recorded during whole class work, (ie. 45.5%) 
-12 were recorded during small group work. (ie. 54.5%) 

|Lessofi | S t t i o of +Te:-ve 
lliikrllaterpers. Bel*. 

Percentage +?e 
Ister;. Eels. 

Percentage m 
I I I time unit 

Percentage e 
Interp. Eels. 

Percentage e 
IE I time unit 

I Whole Lesson Class 'Snail GpsjClass 

25 
56 

- 2 2 
24 

1 2 
4 
1 
0 
6-
2 

0^*1 100̂ * 
25.0* I 75.0% 
35.0*1 6L0* 
28.(* I 71.4* 

( B 3 ) 

100.0* I ! 13% 

0 . 0 * 
2 J * 
4 5* 
4J* 

7J* 
15.0* 
lOJ* 
6^* 

Class 1 Snail Gpsl Class 'Snail Gps 

OJK 1 10^0* 1 0.0* 1 7 J* 
100.0* 1 oxwi 1 0^* 
100.0* 1 OXKI 12.5* 1 0^* 

0^* 1 0J * | 0.0* 1 0^* 
83.3* 1 16J* 1 6.9* 1 4.2* 

100.0* 1 i 
\ ( 

6 J* 1 
1 

J 

The class were working as a whole class for 12 time intervals, and 
in small groups for 4 time intervals. 

The Percentage of Positive Interpersonal Relations per time period is 
therefore: 

•45.5 / 12 = 3.8% for whole class work, and 
•54.5 / 4 = 13.6% for small group work. 

The second column shows the percentage of the positive interperso-
nal relations which were observed whilst the class was being taught as 
a whole class, or whilst t±e pupils were engaged in small group work. 
The sum of the two sub columns will, of necessity, be 100%. 

This second category could be misleading. For example: it would 
not be legitimate to say that the teacher, during lesson 5, exhibited 
positive interpersonal relations slightly more frequently when the 
class were working in small groups (54.5%) t±an when the teacher was 
teadiing the class as a whole (45.5%). This depends on the proportion 
of time the class spent in small group work and working as a whole 
class. The percentage has therefore been divided by the relevant number 
of time periods as shown above. 

This appears to give a much better indication of the intensity of 
the interpersonal relations during whole class and small group work. 
This pattern is repeated for negative interpersonal relations. 

Hie figures for the Percentage of Negative Interpersonal Relations 
were calculated in tAe same manner. 
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APPENDIX V 

CALCULATIONS RELATED TO THE COGNITIVE fUBPONSE 

Lesson 5 has been chosen to illustrate how the calculations were 
performed because it did not produce figures of 0% or 100%. It is hoped 
that this will make the calculation clearer to the reader. The chart 
below has been taken from page 209 (figure 6.10), and the table from 
page 185 (Table 6.3). 

LESSOm 5 

CofsUlre lct;siie Foiltire literHrsoail 

1 l l c e . l J i i . l o f . 1 0 . S i r . f r o j h i . I c c . f r f t r . l If hi. IW I n . t i c . I l i . Ut. If h ! 

1 1 

i ( ! i 1 ! 1 1 

H I 1 ( M 1 

4 / i / ! / ! / 1 / 1 
< 

' /!/( 1/ / / < 

' 

^ 1 1 1 1 \J /!/(' /! / 

1 

/ /! 

1 

i:,l I 1 ! : 
1 i 2 ' i i j i / 1 1 1 .. 1 > ' 1 / 1 / 
t 

1 
V* 

t 

iT; : ! / / t 
1 
V* 

t 

!/( !/(/ / ! / / / / 
t 

1 
V* 

t 
/ / 

t 
1 
V* 

t /}/ 
( 
c 

J 

/ ( 
c 

J 
/ ! 

( 
c 

J 
1 1 * * 1 1 1 1 i J / 

( 
c 

J 
1 f 1 1 1 

ISII 1 ! 1 
1 

ItfttlTt liter;. 

i 

i 
0-

•I 

•1 

The categories used for the calculations (explained on pages 175 and 
176) were: 

Accepts and uses the ideas of pupils (Acc) , 
Discussion (Dis), and 
Directs pupils (Dir); 

ie. 3 categories. 
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The total number of possible incidents were calculated: 

Whole class work: 12 time intervals x 3 categories 
Small group work: 4 time intervals x 3 categories 

3 6 , 
12. 

Followed by the intensity of the cognitive response during whole class 
and small group work: 

During whole class work, there were 9 recorded incidents, ie 

9 out of a maximum of 36 = 25,0% 

During small group work, there were 9 recorded incidents, ie 

9 out of a maximum of 12 = 75.0% 

Lesson lo. Percentage of 
Cognltife Eesp. 

Whole Lesson 

18̂ % 
3 5 . 4 * 

Percentage of 
Cognitive Eesp. 

Class {Small Gps 

0̂ * 

33.3% 
33.31 

2L4* 
9 3 J * 

n.i% 

3 1 

Questioning Questioning 

Whole Lesson | Class | Small Gps 

1 2 . 5 * 

40̂ * 
43JK 
85J* 

0 . 0 * 
22J* 
5 0 . 0 * 

66.7* 

14J* 
80̂ * 
3 3 . 3 * 

95̂ * 

56̂ * 56.6*1 

During the whole lesson, there were 18 recorded incidents ( 9 during 
whole class work and 9 during small group work) , out of a possible of 
48 possible incidents (36 during whole class work and 12 during small 
group work); 

ie. 18 out of 48 = 37.5% 

The calculations for questioning were undertaken in the same manner: 

The maximum number of incidents was: 

2 categories (open and closed questioning) multiplied by 16 time 
intervals (12 for whole class work and 4 for small group work), 

ie. 2 X 16 = 32 possible incidents. 

This gives: 

Whole class work: 
Small group work: 

10 incidents out of 24 = 41.7% 
5 incidents out of 8 = 62.5% 

During t±e whole lesson: 15 incidents out of 32 = 46.9% 
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APPENDIX VI 

The table below, Table (6.7) has been derived from table (6.5) as 
shown below. 

Ratio of smal 1 -group:whole | Ratio of small-group:whole 
class +ve I R . { class +ve I R / time unit 

I 
—whole class teaching insignificant— 
3.00:1 

.20:D 
I 6.52:1 
I (grgi 

Class not taught in small groups— 
1.78:1 
2.50:1 

2.38:1 
1.38:1 

Table (6.7) 

The first column shows the ratio of the small group to whole class 
Positive Interpersonal Relations. 

For example, taking lesson 5 as an example; this ratio will be: 
^ » 

54.5 : 45.5 = 1.20 : 1 

Similarly, when considering the ratio of small group to whole 
class Positive Interpersonal relation per time unit, using les-
son 5 again, this ratio will be: 

r 
13.6 3.58 : 1 

ILesm} Ratio of +?e:-?e | Percentage +ve 
lalkrl Interpers. Rels. | Interp. Eels. 

Percentage +?e 1 Percentage ve 
IR / time unit ilnterp. Eels. 

I Percentage -ve 
I IE / time unit 

Class \Small Gps| Class |Small GpsjClass ;Small Gps Class !Small Gps ihole Lesson 

1 0 0 . 0 $ 

'100.0% 

Table (6.5) 

These ratios have been calculated in the same manner for the other 
leswns. 
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APPENDIX VII 

rROCESCES OF LIFE YEAR 8 

REPRODUCTION 

PROGRESS REPORT 

T.ESnON 1 Group work to determine level of knowledge. Group 
spokesman to discuss important words/ideas for 
putting on board. 

The pupils enjoyed this activity. The group work 
was a bit noisy, but productive. The final session 
indicated that most (but not all ) had some 
knowledge of the anatomical details of human 
reproduction in terms of the names of the parts 
involved, but not necessarily how it all worked. 
There was some hilarity and showing off, but not 
too much. Knowledge of plant reproduction was 
rather sparse, pollen being about the only word 
that came up. 

With the 8Y group, the reaction was similar, but 
there was much more attempt to shock. There was 
much more writing down of 'slang' expressions to 
do with human reproduction. Knowledge of plant 
reproduction was practically nil. 

LESSON 2 Video ' Sex and the single plant 
notes using the aid sheet. 

OX to make 

The video was not very good on the basics of plant 
reproduction, being mostly about methods of pollen 
transfer. The pupils were interested, and watched 
quietly. Most made some notes on the sheet, and 
their homework was to make a drawing of the 
various ways that pollen can be transferred from 
plant to plant. They will have to be shown one of 
the more explicit plant videos before they can go 
on to the questions etc. The note taking sheets 
can be looked at to see how they were used. 
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I'RPCESCKS OF I.TFE YKAR 0 

RErROnnCTTON 

PROGRESS REPORT 

LESSON 2 fcont.) 

8Y were shown Fertilization and From 
Conception to Birth as their introduction. As this 
was the first part of a double lesson, they were 
given the Heads and Tails test to follow. They 
were told at the beginning of the video to take 
notes only if they thought they could do so 
without missing any of the film. There were a few 
that did take notes. The majority of the group 
found the Heads and Tails difficult to begin with, 
but easier when they figured out what to do, and 
how to make use of the glossary. Only one boy 
found it very difficult, because he was completely 
baffled by the words used. 

LESSON 3 8X worked through both question sheets. Some of 
the group managed to complete both in a single 
period. They worked well and showed interest. It 
was easier for me to move around and ask questions 
to see how much had stuck. I made the notes on 
fertilization available, but I did not give them 
out. 
In the second part of the double they split into 
groups to discuss and plan the experiment to 
investigate the best conditions for the 
germination of seeds. There was then a class 
discussion on the ideas that came up. There were 
plenty of ideas, most sensible, and it was easy to 
extract four basic experiments to set up next 
lesson. 

8Y had a single lesson to carry on with their 
heads and tails. I kept the second sheet back to 
give to any high fliers, but in fact only a few 
boys managed to finish by the end of the lesson. I 
told them at the beginning that this piece of work 
was going to be assessed on neatness only ! There 
was a noticeable improvement in some boys work, 
and at least they all tried to be as neat as 
possible. One problem with the heads and tails 
sheet war- the possibility of having an answer like 
- WOMB % IITKRUS. Some of the hoys did not know 
what they did, they just knew they were the same. 
This could be brought out in questioning, if "there 
was time. 
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APPENDIX VIII 

Teachers r^otes; Unit ftPPROOlJCTIW 

Lesson 1 

A. Clear aims and objectives shared with pupils (preferably written). 

- how long the unit will last 
- basic outline of content 
- how it will be assessed ( not just the end of unit test; could be co-

operation; presentation; ideas for investigation; independence etc.) 

B Pupils form pairs. 3 / 4 minutes to brainstorm what they know about plant/ 
animal reproduction. Looking for key words/ concepts. 

Pairs join into 4's- share/ refine. Each group reports back to class 
(Obviously there might be some hilarity at this point- better now!) 
Key words/ concepts listed on board; to be made into glossary- see handout. 

Could go from board straight to handout. Each pupil to have a copy to keep to 
refer to for spellings, meanings. Stress need for independence skills. An 
enlarged version on the wall would be a good Idea. 

Lesson 2 and 3. 
Prior to showing video; tell pupils they are looking for 
(i) different kinds of reproduction- it may even be a good idea to tell them 
that they will be finding out about A sexual and sexual reproduction as the 
video has a lot of content in it. 
(ii) the conditions necessary for each kind of reproduction. 

Upper band can be shown the note taking aid. They should certainly have the task 
of taking notes. 
Lower band may find that taking notes takes their attention from the video too 
much. 

SHOW VIDEO 

Collective feedback. 

Handout; pupils highlight key statements. This may only be held in reserve for 
higher band 

Task sheet; Heads and tails- definitions from glossary. 

flow diagram 

questions relating to video 

; i 
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Lesson i 

Using book; Active Science 1. 
Fg 101 

Discussion of 'Making Seeds' section- drawing on what they remember from the 
video. 

Lower band; worksheet where they match key statements to relevant diagrams 
Upper band; do 'extras section' 

Pupils divide into groups. 
Statement; Seeds can survive for a long time without growing. But when the 
conditions are right, they develop quickly. This is called GERMINATI CM. 

Question; What conditions do cress seeds need for germination? 

Task; Divide into groups- generate a plan to discover best conditions for 
germination. Each group feeds back to whole group. Pro's and con's discussed. 

Practical; Each group takes on the task of setting up 2 environments to test. 
Each group uses only 20-30 seeds per environment( try to get them to say why 
this Is a good idea.) 

Over next few lessons pupils report back on progress and fill in chart< 
provided. ) 
At the base of chart are some summary statements- though upper band should be 
able to do this unaided. 
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USING YOUR HANDOUT ON Ft; RT H I Z A f l W . 

1. Write 3 facts about A sexual reproduction 

2. What is the main difference betweem A Sexual and Sexual reproduction 

3. Corrolete this flow diagram; 

pollen is brushed onto the stigma 

each pollen grain grows a tube into the 

the tube grows down through the tissues of the into the 

the male gamete ovary 

the pollen tube is attracted to one of the ovules by 

complete this diagram 

Ovu I e y/"' 

Answer these Questions In sentences 

!. What is a motile sperm? 
2. Where are motile sperms made? 

3. Can sperm live anywhere? 
<• How does an animal that lives on l and nrmke sure sperm don't die before 

fert i1izat ion 
5. How big is a human sperm? 
6. How many sperm are released at a time? 
7. How often is an egg released from an ovary? 
8. How many days after ovulation does the egg reach the uterus? 
9.—What factors can affect the breeding season? ^ 
10 Which species can choose to control the reproduction of themselves? 
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WHAT C O W n i O N S ARE hCCERRARY FOR ffpM,NATION? 

First, fill in the information about the 4 environments chosen. 

ENVIRONMENT A 

ENVIRONMENT B 

ENVIRONMENT C 

ENVIRONMENT D 

Date A 

NufTfcer / he i ght 

1 

Number/height 

c 

Mjmber/height 

r 

D 

Nurrter/height 

Look at these statements. Use them to write a summary for each envirnment. 

- plants 4-5 cm tall. Leaves green, stems white 

- plants have no leaves 
- plants are less than 2 cm tall, leaves yellow 
- nothing much has appeared 
- most seeds seem to have grown 
- few or none of the seeds seem to have grown. 

SUMMARY: — 
Environment A 

Environment B 

Environment C 

Environment D 

QUESTION Which environment was the best for germination of crer.% seeds? 
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Kab are . loordi 

Making seeds 
New plants also grow from seeds. A seed (Q 
all the information that is needed for ̂  new plant. 
Where does it come from? 

Half of the information comes from special @ in 
3 grain of jKillen. The other ̂  is from special cells 
in the ovule. 

If^eed is to form, the pollen has@reach the 
ovule. When it does, the @ • develops into a seed. 

If the f>oUen (g) ovule are from one plant, the 
new g) will be like a cutting, exactly the as 
the parent. But if the pollen - .. from a different 
plant, the new plant be quite different from the 
parent. 

6 . 

t 

e. 

I D . 

I I . 

a. Use. tKes« words fcw 

anther ovuk 

Jk £ . S g — g r f i n {ir\e nrricr. 
JhLur&ikf f 

The pollen b bruihed 
on to the stigma 
of a different' 
flower. 

A tube grov^ down 
/Irom 2 pollen gram 

to the ovary. 

The pollen travels -

down the tube and , 

fertilises one ovule V® 

in the ovary. 
Pollen from the anthers of one plant 
collects on the hairs of a bee 
that is searching for nectar. 

JS> 
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staining a m-y f ,n f n ? a n r,nion—CjxImjjlLI—a&JJL 

I 

/ . 
Label the cell walls and nuclei 

ye took a thin slice of and placed it on 
a slide. U/e added a of water with 
pipette and put a cover slide it, U/e 
looked at it under a using the 
smallest magnification and drew we 
could see. 
Because the cells transparent (see 
through) we used blue dye stain the 
slides by a small drop of blue dye 
the edge of the cover slide 
sucked under the cover 
onion cells blue, 
the more clearly. 

dye wa B 
and stained the 

showed up the shape of 

FLif^NT QEJLl^ 
Fill in the chart below. 

Aniaal 

A 
B 

Plant 1 feasor Csee key) [ Actual description 

1 i 
1 

C ; 
D 
E ' 

F 1 
U 

regular pattern 
irregular pattern 
there were different 
Dot too sure 

sorts of cells within the slide sample 


