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by Kelvin MacKrell

Training individuals in the client’s natural environment is important 
in increasing the effectiveness of behaviour modification programmes. 
It is necessary to teach principles of behaviour modification rather 
than skills for specific programmes. The present thesis examined 
the application of a behavioural teaching method, the 'personalised 
system of instruction' (PSi), to clinical training.

Experiment 1 compared PSI and conventional lecture-based methods. 
Results indicated that PSI was more effective in teaching behaviour 
modification principles. Experiments 2-6 examined contingencies of 
reinforcement producing high rates of study in PSI courses. Results 
suggested that Recommendations from course organisers did not serve 
to-reinforce course woik, but teacher-imposed standards (in the form 
of target amounts of work to be completed during the course) were 
effective in altering study patterns, particularly if group activities 
(lectures, films, discussions) were made contingent on achieving the 
standard. Experiment 7 replicated Experiment 1, further demonstrating 
that, within the PSI system, contingencies could be arranged leading 
to more learning than in conventional lecture-based courses.
The results of Experiments 8 and 9 indicated that PSI training in 

behaviour modification principles improved performance skills and led 
to better performance in ward-based programmes. Results of Experiment 
8 further suggested that teacher-imposed standards affected study 
patterns in courses designed to teach performance skills directly.

The results of Experiments 10 and 11 indicated that findings from 
Experiments 1-7 were not necessarily relevant to applications of 
PSI in different settings where different reinforcement contingencies 
were in operation.
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TRAINING AGENTS OP BEBATIOUR MODIFICATION

INTRODGCTION

Techniques of behaviour modification play an increasingly imp­

ortant role in clinical psychology. This is especially true in the 

field of mental handicap, where applied behaviour analysis, based 

on operant conditioning, has been particularly influential. The 
practical use of applied behaviour analysis in programmes of behav­
iour modification involves manipulation of contingencies of rein­
forcement in a client's environment, and its success depends on 

consistent and appropriate performance by agents acting in that 

environment. It is therefore crucial in ensuring effective programmes 

to train individuals in the client's everyday environment in the 
skills necessary for successful analysis and manipulation of 
contingencies.

The present chapter outlines the growth of applied behaviour 

analysis, and examines research into training non-psychologists to 
use the principles on which it is based.

1.1 BEEATIODR MODIFICATION AND APPLIED BESAVIOUR ANALYSIS

1.1.1 Definitions

Although the term "behaviour modification" has been used to 

encompass diverse techniques based on various learning theories, 
behaviour modification procedures derived from operant conditioning 
principles have been most extensively used in a variety of applied 
settings (see Kazdin, 1978, for overview). Applied operant



conditioning research is known as ’’applied behaviour analysis"
(aba). The present thesis is concerned with the practical 

application of ABA in the field of mental handicap,
1.1.2 Early extensions of operant conditioning to the applied
setting

In the 1950*3, the operant approach was extended in an attempt 
to account for human behaviour (e.g. Skinner, 1953, 1957). The 

practical implications were quickly recognised, and in the follow­

ing decade, techniques derived from operant principles were shown 
to be effective in the modification of maladaptive behaviour in 
a variety of clinical populations. Two programmes of research were 
particularly influential.

First, Ayllon and his co-workers systematically applied operant 
techniques in psychiatric wards (Ayllon, 1963, 1965; Ayllon and 

Haughton, 1962, 1964; Ayllon and Michael, 1959; Haughton and Ayllon, 
1965), culminating in the conception of the token economy (Ayllon 
and Azrin, 1965, 1968). Secondly, Bijou and his colleagues began 

applied operant research in a school for the mentally handicapped 
(Bijou, Bimbrauer, Kidder and Tague, 1966; Bimbrauer, Bijou,

Wolf and Kidder, 1965; Bimbrauer, Wolf, Kidder and Tague, 1965), 
and in a laboratory preschool (Allen, Hart, Buell, Harris and Wolf, 

1964; Harris, Johnston, Kelley and Wolf, 1964; Harris, Wolf and 

Baer, 1964; Hart, Allen, Buel, Harris and Wolf, 1964; Johnston, 
Kelley, Harris and Wolf, 1966). Many other programmes of research 

followed, and by the end of the 1960's, behaviour analysis based 
on operant conditioning had been extensively applied in the clini­
cal and classroom settings. In 1968, a journal. The Journal of 
Applied Behaviour Analysis, was established to provide a new 

publication outlet for this body of research.



1.1.3 Applied Behaviour Analysis

Applied behaviour analysis is characterised by intensive analysis 

of the client’s behaviour in terms of function relationships betw­

een the behaviour, stimuli present when the behaviour is emitted, 

and consequences of the behaviour. This detailed "functional analysis" 
of the individual and his environment is followed by the design of an 

individually tailored programme involving manipulation of reinforce­

ment contingencies rather than selection of any therapeutic technique 

which might have proved useful in the treatment of other individuals 
with topographically similar problem behaviour. The major defining 

characteristics of ABA have been described by Baer, Wolf and Sisley (igffi).

Applied behaviour analysis has b een conducted wth a variety of 
populations, including psychiatric in-patients and out-patients, 
school children, drug addicts and alcoholics, delinquents and adult 

prisoners* One of the most important areas of application has been 
in the field of mental handicap. In institutions for the mentally 

handicapped, much attention has focussed on eliminating maladaptive 
behaviours (such as self-injury, aggression, self-stimulation and 
inappropriate social responses) and developing self-help skills, 

language and communication. Reviews of this work have been produced 
by Bimbrauer (1976), Gardner (1971) and Thompson and Grabowski 

(1972), Applied behaviour analysis has also been employed with the 

mentally hahdicapped in special schools (reviewed by Kazdin and 
Craighead, 1973) and in-the home.

1.2 TEE NEED TO TRAIN AGENTS OP BESATIOER MODIFICATION

1.2.1 Behaviour modification agents in the natural envrontnent 

During behaviour modification programmes reinforcement contingencies



are usually managed by individuals in close everyday contact with 

the client. This may be in part a response to the shortage of 

psychologists and others experienced in ABA procedures, but since 

successful behaviour modification depends on consistent, continuous 

application of contingencies, nurses, teachers, parents and other 
individuals in the "natural environment" of the client are in the 
best position to change behaviour. There have been many studies 

demonstrating that such agents in the natural environment can be 
effective in changing the client's behaviour (e.g. Hall, Christler, 

Cranston and Tucker, 1970; Wahler, 1969; Zeilberger, Sampen and 
Sloane, 1968), Most studies have emphasised the positive benefits 

of using non-psychologists as behaviour modifiers, although a few 
(Sajwaj, 1973; Herbert, Pinkston, Hayden, Sajwaj, Pinkston, Cordua 
and Jackson, 1973) have discussed adverse effects.

The studies cited above have described cases where non-psycholog­

ists have been taught to apply behavioural methods to one or more 

specific behaviours, under supervision from experienced behaviour 

analysts. However, a person working with the mentally handicapped 

is faced with a permanent learning difficulty rather than a specific 

problem behaviour. Consequently, it would be advantageous for that 

individual to learn to apply "behaviour modifying behaviour" in new 

situations. Thus there is a need to teach the principles upon which 
behaviour modification is based, rather than specific behaviour 
modification skills for specific problems,

A further question raised by the above studies is that of whether 

changes in behaviour produced by such behaviour modification programmes 

are maintained once the programmes are complete. Evaluation of 
behaviour immediately following termination of behaviour modification



programmes suggests that, in general, changes in behaviour do not 
persist once contingencies have been withdrawn, unless specific 
attempts are made to ensure that maintenance occurs (see Kazdin,
1977, for discussion). One method for maintaining change is to 

programme suitable contingencies into the client's natural environment 

on a long-term basis. Considerations regarding the training of 
individuals in the client's natural environment therefore assume 
further importance. Again, there is a need to teach nrincinles of 
behaviour modification, since it is likely that the contingencies of 

reinforcement necessary to maintain change will alter over time, 
requiring continual re-analysis.

Implementation of behaviour modification involves the replacement 

of existing contingencies of reinforcement with more appropriate 

contingencies. Training in behaviour modification therefore involves 
developing both an understanding of the effects of contingencies 

already in operation and an ability to select and implement new 
contingencies,

1.2.2 Understanding contingencies of reinforcement already present
Numerous observational studies have shown that controlling agencies 

may unwittingly reinforce undesirable behaviours. For example, 
teachers may provide reinforcement for disruptive behaviour in the 
classroom (Sail, Lund and Jackson, 1968) and ignore appropriate 
behaviour (McNamara, 1971). In institutional settings it has been 

shown that the peer group may reinforce deviant behaviour (Bushier, 
Patterson and Fumiss, 1966), and that untrained nurses may reinforce 

inappropriately (Gelfand, Gelfand and Dobson, 1967). In the home, 

mothers have been shown to reinforce undesirable behaviours (Hawkins, 

Peterson, Schweid and Bijou, 1966; O'Leary, O'Leary and Becker, 1967)



and ignore co-operative behaviour (Wahler, 1972). Individuals in 

the natural environment can and do reinforce inappropriate behav­
iours, even though these may be the very behaviours which that 
individual is seeking to eliminate. Patterson and Reid (l970) 

analysed this phenomenon in terms of the inapropriate reinforcing 

behaviour of the person involved being maintained by contingencies 

of reinforcement supplied by the client. In view of the complex 

interactions leading to the inappropriate reinforcement of behaviour, 
the ability to analyse "naturally occurring" contingencies of 

reinforcement, both for client behaviour and behaviour of individuals 
in everyday contact with the client, assumes great importance.

1,2,3 Selection and implementation of new contingencies 

As has been stated above, behaviour modification programmes are 

generally managed by individuals in the client's natural environment. 
Such programmes are, however, usually designed by a psychologist 

or other behaviour analyist not regularly part of that environment. Ito- 
fortunately, there is a shortage of suck professionals, and many 

programme designers may in fact not be experienced behaviour analysts, 
or have received basic training in ABA. Under such conditions, there 

is a danger that behaviour modification "techniques" will be applied 

without prier functional analysis of the client's behaviour, the 

"technique" being chosen simply because it has proved successful 
with other clients exhibiting similar behaviour. This approach 
is likely to be less successful than the individual approach which 
characterises ABA (see Berger, 1979). Therefore, it would be advan­

tageous to provide agents of behaviour modification with the skills 

necessary to analyse behaviour, rather than to teach techniques 

without reference to functional analysis. Further, just as indiv­
iduals in close everyday contact with a client are in the best



position to implement programmes, these individnals are also in 

the best position to gather information about the variables relev­

ant to functional analysis. Again, it would appear valuable to 
develop nurses', teachers' and parents' skills in this area.

1.3 CURRENT TRAINING PRACTICE AND RESEARCH INTO TRAINING PROCEDURES

1,3.1 Training in behavioural -principles

It has been argued in Section 1.2 that individuals in the client's 
natural environment should be taught functional analysis skills 
rather than simply receiving training in the implementation of 
behaviour modification programmes. This involves teaching the 

principles from which behaviour modification "techniques" are derived. 
The question therefore arises as to how best to teach these principles.

There has been a proliferation of manuals providing didactic pres­

entations of behaviour modification principles. These have been 
written for parents (Homme and Tosti, 1971; MeIntire, 1970; Ora,

1971; Patterson, 1971; Smith and Smith, 1966; Valett, 1969; Williams 
and Jaffa, 1971), teachers (Ackerman, 1972; Buckley and Walker, 1970; 

Homme, 1969; Madsen and Madsen, 1970; McKeown, 1971), nurses 
(Bassinger, Ferguson, Watson and Wyant, 1971), and for use by two 

or more of these groups (Becker, 1969; Hall, 1970; Patterson and 

Gullion, 1968; Watson, 1973). Manuals have also appeared which 
deal with specific areas of training (for example, Azrin and Poxx, 
1974). Other didactic materials have been produced, including 
programmed "packages" (Dickerson, Spellman, Larsen and Tyler, 1973; 
Lathan, 1971) and "multimedia" presentations (Karlins, 1972; Lathan, 

and Hofmeister, 1973).



McKeoTO, Adams and Forehand (1975) examined the effectiveness 

of written materials in training teachers in behaviour modification. 
Pour groups were compared: (1) with laboratory classes (lectures, 

discussions, role-playing, etc.) and a written manual, (2) with 
laboratory classes alone, (3) with written materials alone and
(4) with neither laboratory classes nor written information.

Results suggested that teachers who participated in laboratory 

classes increased in knowledge relative to those who did not, and 

that there was a decrease in disruptive behaviour only in the class­

rooms of teachers who had been in a laboratory group. It appeared, 
therefore, that written materials were ineffective in teaching 
behaviour modification principles without structured teaching sessions. 

Structured teaching has typically been accomplished using didactic 
lectures, discussions and workshops. However, several studies have 

shown such instructional methods to produce either temporary effect, 

or no change in the performance of individuals in the natural environ­
ment (see, for example, Katz, Johnson and Gelfand, 1972; Pommer and 

Streedbeck, 1974; Quilitch, 1975). Gardner (l972) compared lecture 

and role-playing methods in teaching behaviour modification to 

institutional attendants. Results indicated that lectures were more 
effective in increasing knowledge of behaviour modification principles, 

while role-playing led to trainees achieving higher ratings of ability 

to apply behaviour modification techniques. These findings suggest 
that, while lectures may increase "verbal” skills, performance skills 

need to be taught by’methods more directly related to these skills. 

Consequently, many studies have investigated more effective methods 
of developing performance skills.
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1.3.2 Teaching performance skills 

When teaching individuals in the natural environment to apply 
behaviour modification techniques, many of the principles and 

techniques employed in changing client behaviour might be used.
In other words, training may involve the design of a behaviour 

modification programme to alter the behaviour of the behaviour 
modifier, based on an analysis of the antecedents and consequences 

for "behaviour modifying behaviour". The instructional methods 
discussed in Section 1.3.1 are concerned with antecedents of such 

behaviour. Training in principles of behaviour modification may 
be viewed as the establishment of discriminative stimuli for 

performance skills, in the form of a set of rules governing funct­
ional analysis and manipulation of contingencies of reinforcement 
for client behaviour (see Loeber and Weisman, 1975).

A number of studies have explored an alternative method of train­
ing in which the trainee is required to perform behaviour modific­

ation skills and consequences are provided for his behaviour.

Several experimenters have provided trainees with verbal, written 

or graphically displayed feedback about their performance. For 
example. Cooper, Thomson and Baer (1970) taught two teachers to 
attend to appropriate child responses using feedback. This feedback 

related to definitions of appropriate responses, frequency of 
attending to appropriate responses, total percentage of attending 
to appropriate responses and frequency of failing to attend to 

appropriate responses. Both trainees showed an increase in attending 
to appropriate child responses with experimenter feedback. However, 
when feedback was withdrawn, attending reverted to baseline levels. 
Other studies have suggested that feedback can be an effective



method of improving performance (for example Greene, Willis, Levy 

Bailey, 1978; Kazdin and Moyer, 1976), but some investiga-tors 

have reported that feedback produces little or no effect (for 

example Breyer and Allen, 1975; Rule, 1972). More consistent 
effects have been produced when an attempt has been made to deliver 

reinforcing consequences contingent on appropriate trainee perform­
ance. Cossairt, Sail and Hopkins (1973) investigated the effects 

of experimenter's instructions, feedback and feedback plus praise on 
teachers' praise of student attending during mathematics classes.
They reported the effect of feedback alone to be inconclusive (in 

that it increased attending in one trainee and not the other) and 

that feedback plus praise was the most effective training method. 
Gelfand, Elton and Harman (1972) used videotaped feedback in training 

staff working with disturbed and mentally handicapped children.
Staff were filmed interacting with children then the films were 

replayed in the presence of an experimenter who praised appropriate 

staff behaviour and ignored inappropriate behaviour. Staff delivery 

of contingent reinforcement increased. A variety of consequences has 
been successfully used in addition to praise and attention, includ­
ing special privileges (for example time off) and monetary reward.

The effect of various consequences on trainee behaviour is discussed 

in greater detail in section 3.1.6, There has been some attempt to 
1^®ach generalised skills by providing consequences for appropriate 
performance. Parsonson, Baer and Baer (1974) trained teachers, 

using observer feedback, to apply social contingencies across ten 
defined classes of appropriate and inappropriate child behaviours.
When feedback was used, the teachers paid increased attention to 

appropriate child behaviour, Gladstone and Sherman (1975)

10



successfully taught students to teach a child to follow a verbal 
instruction, using videotaped modelling, role—playing with feedback 
and training sessions with feedback. When training was complete, the 
majority of students were able to teach other children to follow 
different instructions.

The selection of clients for trainees to work with can present 

problems, both because of the difficulty of obtaining clients of a 
suitable level (see Gladstone and Sherman, 1975» for discussion) and 

because of the ethical questions raised if a programme implemented 

with a client during training is either badly done or cannot be 

continued once the course is completed. Role-playing has been used 

as an alternative to using real clients, although it is sometimes 
difficult to make role-playing sessions realistic. For example, the 

trainee playing the part of the client possesses skills which a real 
client does not have and he may not have observed clients in situat­

ions similar to that being role-played, both of which make it unlikely 
that he will respond in the same way as a mentally handicapped 

person. Ensuring realism may limit the number of situations which 
can be role-played and thus limit the usefulness of the method, 
Nevertheless, training based on role-playing has often proved succ- 
essful (for example, Gardner, 1972; Gladstone and Sherman, 1975;

Jones and Elmers, 1975).

1.3.5 Behaviour modification training in the U.K.

The majority of the studies cited above have been carried out in 
the United States. There are comparatively few behaviour modific­

ation training studies of British origin. However, a number of 
courses and/or workshops for parents have been reported (for example, 

Cunningham and Jeffree, 1971; Hactersley, Tenant and Hatters ley, 1976;

11



Berger, Howling, Marchant, Hersov, Rutter and Yule, 1974) and in the 

field of nurse training, 6-month course in behaviour modification in 

mental handicap has been approved by the Joint Board of Clinical 
nursing Studies (JBCNS Course No. 700, 1974). Various manuals, 

workshop plans and training programmes have been produced for 
nurses, teachers and parents (e.g. "Education of the Developmentally 

Young" Project, 1976; Kieman and Riddick, 1975; Perkins, Taylor 

and Capie, 1976; Riddick and Kiernan, 1975; Williams and Jackson, 
1975). The overall picture appears to be similar to that in the 

United States; the principles have generally been presented by did­
actic methods, while performance skills have generally been taught 
through demonstrations and practical sessions, often involving feed­
back from a trainer or via videotape (e.g. Riddick and Kieman, 1975),

1.5.4 The need for new training methods 

The evidence presented in section 1.5.2 suggested that training 
involving manipulation of consequences for required performance can 

be an effective method of developing behaviour modification skills. 

However, the goal of training is presumably to develop skills beyond 
those necessary to change specific client behaviour in a specific 
programme, yet the training methods described have only attempted 
to change one or at most a very limited class of trainee behaviours. 

Thus there has been a reliance on generalisation of skills to new 

situations, other trainee and client behaviour and different clients. 

Unfortunately there is evidence to suggest that only those behaviours 
which trainees are specifically taught are likely to change while 
related behaviours remain unaffected (Speidel and Tharp, 1978). 

Further, trainees taught to change a particular client behaviour 
in a particular setting may not be able to perform adequately in

12



new settings (Koegel, Glahn and Nieminen, 1978) or change other 

client behaviours (Miller and Sloane, 1976). Therefore, there 

remains a need to teach behaviour modification principles in 

order to allow functional analysis and manipulation of contin­
gencies of reinforcement for client behaviour as and when 
necessary, (rather than rely on generalisation of skills to new 

situations).

As has been indicated in section training in behaviour

modification principles can be viewed as an attempt to establish 

stimulus control over performance skills by constructing 

discriminative stimuli in the form of rules governing these 

skills. However, such training has been ineffective in controll­

ing trainees* performance in the natural environment. It has 

generally been assumed that knowledge of the principles is not 

sufficient to alter performance, hence more efficient means of 

developing performance skills have been sought. However, it may 

be that the problems is less one of principles failing to gener­

alise to performance than one of teachers failing to teach 

principles effectively, thus failing to provide discriminative 

stimuli for appropriate performance. There has long been 

criticism of conventional didactic methods from an operant 
behaviourist standpoint. Such methods are seen as being at odds 

with behaviour change principles emerging from operant condition­
ing research. A paper by Skinner entitled "The Science of Learning 
and the Art of Teaching" (1954) has been particularly influential. 

Skinner argued that conventional teaching methods relied on 

aversive rather than positive control, provided reinforcing events 

which were infrequent and often considerably delayed, did not 

present material in a fashion which encouraged increasingly

13



complex response repertoires, and did not allow students to 

work at the pace which suited them best. In other words, 

conventional teaching practice, widely utilized in teaching 

behaviour modification principles, is not based on a functional 

analysis of the contingencies of reinforcement necessary to 
develop the skills being taught. In contrast, the methods 

used to develop performance skills have been based on an 

analysis of relevant contingencies, and have proved successful, 
(although this has not eliminated the need to teach principles 

because of the limited number of trainee behaviours altered by 
such training). There is at least room for doubt that convent­

ional methods are a particularly effective way of teaching 
behaviour modification principles. There is, therefore, a need 

for research aimed at discovery of the most effective training 

procedures, since it is likely that a sounder knowledge of the 

principles of behaviour modification will provide a set of rules 

which will govern performance skills nore effectively and so be 

more effective in controlling performance in the natural 
environment.

14



CHAPTER 2

THE PSI METHOD

rCITRODUCTIOlf

Training agents of behaviour modification is important, since 

the success of any programme depends on the skill with which 

they analyse and manipulate contingencies of reinforcement in 

the client's natural environment. It has been argued in Chapter 

1 that it is necessary to teach principles of behaviour modifi­

cation rather than a limited range of performance skills.
However, b ehaviour modification principles have generally been 
taught by conventional didactic methods which have produced little 

change in the behaviour of individuals in the natural environment 
(see section l,3,l). Further, there is a need to develop train­

ing methods which, in the UK setting, will teach behaviour 

modification principles more effectively than conventional did­
actic methods.

As stated in the previous chapter, many conventional teaching 

practices have been criticised from a Skinnerian standpoint since 

they are at odds with principles emerging from operant condition­

ing research. The present chapter examines training methods based 

on the Skinnerian approach. The emphasis is on the "personalised 
system of instruction" (PSi) method (Heller, 1966), and it is 

argued that this method might be useful in training agents of 
behaviour modification.

15



2.1 PROGRAMMED IRSTRUCTIOM

Skinner (e.g. 1954, 1961) saw a strong parallel between labor­

atory operant conditioning methods and practices that would 
facilitate learning in an educational setting. He emphasised 
that, in ccsatrast to "conventional" classroom practice, a teach­
ing system should encourage active participation by the student, 

allow each student to woik at his own pace and understand each 

given point before moving on, let the student work through an 

ordered sequence of small, easily understood steps, and provide 

reinforcement for each correct response by individual feedback. 

Skinner advocated "programmed instruction" as a method of meeting 
these requirements. In this form of instruction, course material 
is broken down into small units or "frames". In the "linear" 

programmes advocated by Skinner, students worked at their own 
pace through each frame in a fixed sequence, answering a question 

on each frame before moving on to the next. "Teaching machines" 

were recommended as a means of presenting material automatically, 
frame by frame (e.g. Holland, I960; Skinner 1958, 1961).

Programmed instruction quickly became an important area of 
research and application within education (see Lumsdaine and Glaser, 
1969; Glaser 1965), and programmed textbooks began to be produced 

in large numbers. Although the method was originally derived 

from operant conditioning principles, many of the later programmes 

were designed by workers adopting different conceptual standpoints, 
(e.g. Crowder, 1959).

Initially, programmed instruction methods were widely adopted.
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but the quality of programmes available began to attract criticism, 
(e.g. Schramm, 1964). Harkle (1969) suggested that authors new 

to programming tended to imitate programmes already available, 

without understanding programming principles, therefore poor 

programming practices spread rapidly. Further, programmed inst­
ruction is a teaching technique providing reinforcement for 
specific responses produced during periods of study. However, 
the technique cannot be effective if the students do not study 
(i.e, if they do not put themselves in a situation in which 

learning can occur). This problem is less one of t eaching than 

of educational management, and involves the application of behaviour 

analysis to a wider range of behaviours than is the case with 
programmed instruction,

2.2 THE PERSONALISED SYSTEM OP INSTRUCTION

2.2.1 Introduction

The "Personalised System of Instruction", or "PSI" was intro­
duced by Keller (1966; see also 1967, 1968), who outlined an 

introductory psychology course designed for the college class­

room, based on the principles of applied behaviour analysis. PSI was 

similar to programmed instruction in that there was an emphasis on 

producing an active response from the student, the course material was 
analysed and broken down into an ordered sequence of steps, the 
student worked at his own pace and had to understand each unit 

before progressing to the next, and reinforcement was provided 
for correct completion of work. However, PSI was concerned not
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only with instructional techniques but also with questions of 

educational management.

2.2.2 Characteristics of PSI
In Keller's original (1967) course students attempted 30 units 

of content corresponding to homework reading assignments and 
laboratory exercises. These were completed in a definite numer­
ical order over the period of one semester (l5 weeks). Five 

characteristics of the procedure differentiated PSI from a more 

"traditional" university course in the same area.

A. Active student responding

Students were not passive recipients of information, instead 
actively studying, reading and carrying out laboratory assignments. 
Students were required to take a test over each unit of course 
material. They were aided in their reading assignments by a 

"study guide", a set of questions requiring written answers, 
designed to alert the student to the most important parts of the 

assignment and prepare him for the unit test. The teacher acted 

as course designer and coordinator, and only occasionally as 
lecturer.

B, Hiit Mastery

Students were only allowed to progress to new course material 
after they had demonstrated mastery of the preceding unit.
Mastery was defire d as perfect performance on a unit test, and 

students failing a test were required to re-take the test until 

perfect performance was achieved. There were no otherprogrammed 

consequences for failing a test; even students who failed several 
tests were not penalised in terms of the grade awarded to them
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at the end of the course, provided tint they achieved mastery 
of each test eventually. At the end of a Keller course, 

students did not differ in terms of how well they had performed 

on each unit test, but in terms of the final number of tests 

satisfactorily completed.

G. Individual tutoring
A major feature of the Keller course was that tutoring was 

carried out by students who had recently completed the course. 
These undergraduate "proctors" were used to provide individual 

testing and scoring. This procedure permitted

"repeated testing, immediate scoring, almost unavoidable
tutoring, and a marked enhancement of the personal-social
aspect of the educational process"

(Keller, 1968, p.83)

which would otherwise have required an impossibly large invest­
ment of time from course instructors,

D, Student -pacing

Each student decided when to complete units of course work.

The student prepared for unit tests by studying during class time 

or in his own time. He could take the first unit test at any 

time during the term, and could take each subsequent test at 

any time provided that he had passed the test covering the pre­

ceding unit. The student-pacing feature allowed each individual 
student to work

"at a speed commensurate with bis ability and other
demands upon his time"

(Keller, 1968, p.83)

E. Reinforcement for study

Althou^ each student determined his own rate of progress 
throu^ the course, the Keller system included an arrangement of
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contingencies of reinforcement for study in an attempt to 

influence the temporal distrubution of work completed. Two 

types of consequence were used, course grades and lectures.

Course grades; The grade awarded to the student at the end 

of the course was determined by the number of units satisfact­

orily completed: students gaining "A" grades passed more unit 
tests than those gaining "B" grades, who in turn passed more 
tests than students gaining "C" grades, and so on. In other words, 
perfect performance on a unit test constituted a student response 

which could be reinforced, each response counting towards a 
final course grade. Non-perfect test performances were regarded 

as "partial responses" and were ignored, rather than being 

reinforced by lower grades.

Lectures; Lectures and demonstrations in the Keller course 

were not seen as the main method of imparting information to 
students. A minimal number were provided, and no examinations 

were based on them. They were available to those students who 
had completed a certain number of unit tests, and were designed 

primarily as reinforcing consequences for completing these tests.

2,2,3 Variations on the PSI method

Since Keller’s original programme, many other descriptions 
of PSI courses have been published. None has been an identical 
replication of the Keller system, but all have shared common 
features, namely the inclusion of one or more of the five char­

acteristics defining the original Keller system.

The principal procedural variations have concerned the number
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of original Keller course characteristics included, Lloyd,
(1978) reviewed twenty-nine PSI courses and found that only 

six studies included all five Keller features, four studies 
included four features, and one study included only one feature 

of the original system. The only feature common to all the 

courses reviewed was that course material was broken down into 

small units with a written or verbal test over each unit. Many 

procedural variations of PSI have been evaluated experimentally. 
Experimental comparisons between PSI and "traditional" methods 

are discussed in section 2,3, and investigations into the 
utility of PSI components in section 2,4.

A second variation has concerned the subject matter of the 

course. Subjects taught by variations of PSI have included 
introductory psychology (Cooper and Greiner, 1971; DuNann and 

Pemald, 1976; Perster, 1968; Morris and Kimbrell, 1971;
Sheppard and MacDermot , 1970; Stalling, 1971); behavioural 
psychology (Born, Gledhill and Davis, 1972; Lloyd and Enutzen, 

1969); developmental psychology (Alba and Pennypacker, 1972; 
Whitehurst, 1972); personality (Johnston and Pennypacker, 1971); 
educational psychology (Collier and Smith, 1971; Sapp, Edwards 

and Thomas, 1972); and such diverse subjects as biology (Moore, 

Mahan and Hitts, 1969); genetics (Becker and Shuaway, 1972); 
plant morphology (Hoshaw, Kurtz and Perko, 1969); economics 

(Hoop , 1973), engineering (Koen, 1970); dynamics (Rosati, 1974); 
foreign languages (Bailey, 1975); library science (Knightly 
and Sayre, 1972); philosophy (Moore ej^ aJ^ 1969), physics 

(Green, 1971;* Moore, Hauck and Gagne, 1973; Philippas and Somm- 

erfeldt, 1972); political science (Hobart, Goldman and Pishel,
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1973) ; religion (Moore and Gagne, 1973); sociology (dark,

1974) and statistics (%er8, 1970). Pennypacker and Penny- 
packer (1978) have described an extension of P9I to a systematic, 

campus-wide instructional technology developed at the IMiversity 
of Florida, where as many as twenty different courses (involving 
approximately one thousand students) were simultaneously 

managed.

2.3 COMPARISONS OF PSI WITH CONTENTIONAL COURSES

2.3.1 Intro duction

One of the most important considerations when evaluating new 

teaching methods is whether the new method brings about more 

learning than conventional methods. Comparisons between PSI and 

"traditional" university courses have been made using three 
measures: course grades, common criterion measures, and student 
evaluation.

2.3.2 Comparisons in terms of course grades

The distribution ofgrades earned by students in PSI courses 
has typically been characterised by a relatively large number 

of "A"s and "B"s, very few "C"s and "D"s and rather more "F"s 
or "Incompletes" (e.g.- Bom at al^ 1973; Keller, 1968; Lloyd 
and Knutzen, 1969; Sheppard and MacDermott, 1970). In contrast 
to typical grade distributions in conventional courses, the 

majority of students have gained "A"s or "B"s,

However, comparisons between PSI and conventional methods based 
on grade distributions are clearly inadequate, since the meaning
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of each grade is different under the t-o systems. The grades 
awarded in PSI courses have generally been based in large part 
on the amount of work completed as well as on examination perform­
ance, In some studies, if a student completed all work at the 
specified level of mastery, he received an "A" , otherwise receiv­
ing an "F" (e.g. Malott, and Svinicki, 1969; Myers, 1970; Whitehurst, 

1972),

2.3,5 Comparisons based on a common criterion measure
Lloyd (l978 reported that at least twenty-nine comparisons of PSI 

courses with conventional courses had been made using common criter­
ion measures (midterm and/or final examinations). In comparison 

studies, typically two or more sections of the same course were 

taught by two or more different methods, and student performance 

on a common criterion test was compared statistically. Seventeen 
studies (59^) indicated statistically higher criterion scores for 

the PSI method, the remainder showing no significant differences in 

either direction. No comparison favoured conventional methods,. Of 
the studies in which the PSI course included either four or five 
original Keller features, 70^ showed statistically significant results 

in favour of PSI, Several studies retested students after intervals 
of five to fifteen months (Cooper and Greiner, 1971; Corey, Valente 

and Shamow, 1974; Moore al. 1973). Each study reported statist­

ically significant differences in favour of PSI. Most criterion 
tests consisted of multiple-choice items (the method most used in 
conventional courses ) whereas unit tests in PSI courses 

generally required constructed responses such as fill - in 

or short essay answers or verbal replies to tutors' questions.
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Where multiple choice items have been included in unit tests 
as well as in the criterion test, 83^ of comparisons have favou­

red PSI over conventional methods.
The differences in criterion test performance have been suff­

iciently consistent for some authors to conclude that the 

advantages of PSI have been so well demonstrated as 

"to make further collection of data redundant"
(Sherman, 1974, p.2)

However, the fact that some studies have not found a measurable 
difference between the methods suggests that the conditions 
determining whether or not PSI will be superior to the lecture 
method in a given situation need to be examined further. In 

addition there have been weaknesses in the experimental designs 
of some comparison studies (see Lloyd, 1978, for discussion).

For example many studies did not report procedures to ensure 

objectivity in grading criterion tests, thus allowing the possib­

ility that results may have been affected by some form of experi­
menter bias. A further difficulty is that more students have 
tended to withdraw from PSI courses than from conventional courses 
(for example, in seven courses examined by Bom and Whelan, 1973, 

withdrawals from PSI courses were three to five times greater 
than from traditional courses). Clearly, if students who withdrew 

were those who would not have done well in the criterion test, 
considerable bias might have been present in the results of the 
comparison studies; perhaps enough to account for the higher 

achievement of PSI groups. The results obtained on other courses 
by students withdrawing from PSI courses have been examined in 

order to test whether it is students of lower ability who withdraw.
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However, students withdrawing from PSI courses have not consist­

ently been found to obtain poor results on other courses and 
Lloyd (1978), concluded that the superiority of PSI students on 

criterion tests was unlikely to result from differential rates 
of withdrawal in PSI and conventional courses,

2.3.4 Comparisons in terms of student evaluations 

Student evaluation questionnaires were used in a number of
studies (e.g. Bom and Herbert, 1971; Cooper and Grs iner,1971;

Lloyd and Knutzen, 1969; Myers, 1970; Witters and Kent, 1972).
The results of these questionnaires have consistently (and over­

whelmingly) favoured PSI, However, these were not measures of 

student behaviour when asked to choose between taking a PSI and 

a lecture-based course. Lloyd, McMullin, Pox, Rinke and Duncan 
(1974 ) exposed students to a conventional lecture method for 

weeks 1-3 and 7-9 of a 15Week term, and in weeks 4-6 and 10-12 

students were exposed to a PSI method. During weeks 13-15 students 
were offered a choice between methods, and 176 of the 178 students 

chose PSI, The students * choice of method seems to support data 

obtained by student evaluation questionnaires.

2.3.5 Summary
Comparisons between lecture and PSI methods based on grade 

distributions are inappropriate since grades are determined 
differently under the two systems, A more appropriate criterion 
for evaluating the relative effectiveness of the procedures is 

performance on an examination common to both sections of the 
course. Although there have been weaknesses in the design of
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some at tidies and the question of student -withdrawals has not been 

unequivocally answered the majority of comparisons based on 
common criterion measures has favoured the PSI method and no 
study has found differences in favour of conventional methods. 
Student evaluation questionnaires and students' choices when 

offered alternative methods have also consistently favoured PSI 

over conventional methods. Overall, therefore, PSI has proved 

to be a successful teaching method within the university setting,

2,4 EVALUATION OP COMPONIMTS OF THE PSI METHOD

2,4,1 Introduction

Since the PSI method appears to lead to a higher level of student 
achievement than is generally found with conventional methods, 
there is a need to examine the individual components of PSI in 

order to determine which are important in producing this effect.
It has been stated (section 2,2,3) that PSI courses have varied 

with respect to the number of original defining characteristics 
included. Many such variations have not been compared to 
courses including all five Keller features, the common strategy 

having been to compare courses with a certain number of Keller 

features to more conventionally-taught courses. In the context 
of such comparisons some evidence has been provided to suggest 

that courses including a greater number of Keller features are 

more likely to produce observable differences be-tween PSI and 

conventional course with regard to criterion test results than 
those with few teller fea-tures (Lloyd, 1978). In addition, a
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number of empirical investigations into the effects of individual 

components of the PSI method on student behaviour have been 
conducted.

2.4.2 Active student responding

The original Keller system required students actively to work 

through small units of course material, completing study guides 

and written tests over each unit. A few studies have investig­

ated the effects of these procedures on criterion-test performance.

Size of unit
Bom et (1972) allowed the students in a PSI course to choose 

the size of unit attempted. The basic text book was divided 
into small sections, and a test devised for each section. The 

student then reported the number of sections on which he wished 
to be tested and was given the tests for those sections. Allow­

ing the student to vary the size of unit did not produce criterion 

test scores which were significantly different from those obtained 

by students in a PSI course in which the instructor varied the 
size of unit. Bom (1975) further investigated the effect of 

size of unit and frequency of testing on criterion test perform­

ance. One group of students were required to pass eighteen unit 

tests, a second group had to pass nine tests and a third group 
six tests. The groups did not differ with respect to final 

test performance. These results suggested that fewer tests and 
correspondingly longer assignments did not adversely affect 

student performance.
Study guides and written tests
In an experiment reported by Semb, Hopkins and Hursh (1973),
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criterion tests contained four types of question; new’items, 

items appearing in a study guide, items appearing in a unit 

test, and items appearing both in a study guide and a unit test. 
Not surprisingly, student performance on the criterion test 

increased with prior exposure to the questions in either a study 
guide or unit test. The effect of study guides and unit tests 
on criterion test performance was further examined by Semb (l975). 

Students either submitted study guides for grading or took unit 

tests in addition to completing study guides. In either condition, 
100^ mastery was required for each unit. The presence or absence 

of unit tests had no effect on criterion test scores, suggesting 

that study guides may be the most important variable rather than 
the unit tests.

In several PSI courses, the student has been required to reply 
verbally to questions read aloud by the tutor or proctor instead 
of (or in addition to) taking a written test (e.g. Perster, 1968; 

Sheppard and MacDeimot, 1970; Wood, 1972). Unfortunately, these 

studde 8 have not compared the effects of the two testing proced­

ures on common criterion test measures.

2,4.3 Thit mastery

Twj studies compared the effect of 80^ mastery criterion levels 
(students receiving no credit unless they scored 80^ on unit 
tests) with that of no mastery conditions on unit test and final 

examination performance (Bostow and Blumenfeld, 1972; Bostow and 
O’Connor, 1973). Students in the 80^ mastery condition obtained 

higher unit test scores (on first attempts) and higher final 
examination scores. Semb (1974) used 100^ and 60^ criterion
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levels, and compared the percentage of correct responses on 

unit tests and review tests. The percentage of correct respon­
ses on first attempts at both unit tests and review tests was 
greater under the 100^ mastery criterion than under the SQffo 

criterion. Semb also used a criterion test administered before 
and after each quarter of the course. Improvement scores from 

pre-test to post-test varied directly with the level of mastery 

required.

2,4.4 Individual tutoring
Farmer, Lachter, Blaustein and Cole (1972) compared five groups 

of students differing in the percentage of unit tests marked 
by a proctor {Offo, 25^, 50^, 75^, 100^; remaining tests were 

simply scored and handed back to the student). The four 

groups with some proctoring did not differ from each other in 

terms of number of re-tests required or final performance, 

but the group without any proctoring required a greater number 

of re-tests and showed poorest final performance on the tests.
The results of this study suggest that tutoring has beneficial 
effects on student performance, but no data regarding the 
comparative effects of tutoring by peers (i.e. proctoring) and 

course instructors have been published. However, Gaynor and 
Wolking (1974) compared the effects of tutoring by students who 

had previously mastered the course material with that of students 
currently enrolled in the course. Students proctored by their 
classmates performed better than students proctored by previously 
trained students on sixteen unit tests during the course. To 
date, no evidence has been published regarding the effect on
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the proctor of having proctored, even thou^ it has been widely 

assumed that the proctor has benefitted from the experience 
of having taught other students (e.g. Green, 1971; Keller, 1968; 

Koen, 1971). Proctoring has generally been used to provide 

individual tutoring for large numbers of students. However, 
DuNann and Femald (1976) arranged for undergraduate proctors 

to meet with students in groups of thirteen, rather than 

individually, Althou^ unit tests were administered on a group 

basis, the number of students in each group was sufficiently 

small to allow individual scoring and immediate feedback in 

addition to discussion of difficult concepts and various topics 
of interest with the group. Ihfortunately, small-group tutoring 
was not experimentally compsired with individual tutoring,

2,4.5 Student pacing

In the original Keller system, students were responsible 

for determining their own rate of progress through the course. 

However, in several later studies some or all assignments were 
instructor-paced (e.g. Bom et al, 1972; Bostow and O'Connor, 

1973; Stalling, 1971). Cooper and Greiner (1971), DuHann and 
Femald (1976) and Whitehurst (l972) used regular weekly unit 

tests. Students failing at the first attempt had opportunities 
to re-sit at internals later in the week. Malott and Svinicki 
(1969) used daily tests with opportunities to re-sit in the 

evening of the same day. Consequences for failing to keep to 

the pace set by the instructor have generally been aversive, for 
example losing points counting towards a course grade (Cooper 
and Greiner, 1971), re-sitting tests outside classtime

30



(i>?hitehurst, 1972), or failing the course (e.g. Miller, Weaver 

and Semb,1974). None of these studies have experimentally- 

compared instructor-pacing and student-pacing procedures, Lloyd,. Mc- 
Mullin and Fox f 1976) placed tvo different-pacing ccntingencies on eight 

paired unit tests over the same assignments. One unit test in 
each pair was student paced and could be completed at any time 
during the course. The second test in each pair was instructor- 
paced (one test each week for eight weeks). No attempt was 

made to control for interaction effects between the test proc­

edures. A student preparing for one test in a pair read the same 
material required for the second test (since both tests covered 

the same topics) and the student might economically have taken 

both tests the same week. However, almost all students completed 
self-paced tests more slowly than instructor paced tests, and 
none completed self-paced tests more quickly than those which were 
instructor paced. The results suggested that students did not 

pace test-taking evenly under a self-pacing contingency, tending 
to delay taking tests until late in the course. Lloyd and 
Knutzen (1969) and Sheppard and MacDermot (l970) also found 

that students completed few assignments early in the course 

and many toward the end, Mawhinney, Bestow, Laws, Blumenfeld 
and Hojkins (1971) examined "time spent studying" rather than 

"number of assignments" and reported a similar pattern. Overall 

it appears that student-pacing has led to students working less 

quickly than they might have early in the course rather than 

at a speed commensurate with their ability. However, no study 

showed any effect on criterion test performance.
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2.4.6 Reinforcement for study

There have been a number of investigations into the effects 

of providing reinforcing consequences for studying. Two 
particular consequences have been examined, course grades and 
contingent lectures.

Coui-se grades;
In the original Keller system course grades were based on 

the number of unit tests passed. In later studies, points were 

awarded for each course activity and the grade was determined by 

the number of points gained. This latter system was introduced 
by Lloyd and Khutzen (1969): its advantage was that it allowed 

different point weightings to be given to different activities 

commensurate with the time or effort taken to complete them. Both 
systems were designed to relate grades directly to work completed 

in order to reinforce successful study. A number of experiments 
have examined the effects of grades on studying.

Work on the effect of grades has largely been concerned with 
overcoming the tendency of students to complete little work 
early in the course. For example, Bitgood and Segrave (1975) 

gave three groups of students different numbers of points (count­
ing toward a final grade) per unit test during different thirds 

of a course. For one group the number of points per test passed 
increased during successive thirds of the course, for another 

the results decreased and for a third it was held constant.
The groups were compared with regard to temporal distribution 
of unit test completion, extra work completed, and final exam­
ination performance. The increasing point group took more tests
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in each successive third of the course. The constant point 

group followed a similar but less pronounced pattern. The 
decreasing point group took most tests during the first two- 
thirds of the course and fewest during the last third. This 

group also completed most extra work while the increasing point 
group completed the least. The three groups did not differ 

on final examination performance. The results showed that study- 

patterns could be altered by manipulation of points counting 

towards a final grade.

A different procedure used to test the effect of grades on 
student performance has involved the manipulation of the number 
of points required for a given grade. Lloyd (1971) required 

different amounts of work for grades B, C, and D in two parallel 
sections of a university course. %e amount of work for an 

A was the same for both sections. In the section for which 

comparatively little work was required to obtain lower grades 

students tended to pause in mid-course, and completed corresp­
ondingly less work than in the other section, with, the net result 

that the two sections did not differ in terms of final grade 
distributions. Again, in as much as manipulation of grade 

requirements was effective in changing study patterns during 

the course, the results suggested that course grades could be 
effective reinforcers for study.

Contingent lectures;

Although the Premack principle has only been analysed quantit­
atively in constrained laboratory situations (Premack, 1959,

1965) and clinical applications have been somewhat inprecise
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(ifenaher, 1974; Enapp, 1976), Keller (1968) and McMichael and 

Corey (1969) attempted to use it in the context of PSI courses.

At intervals during the course, lectures were given by the 
instructors. Admission to these activities was made contingent 
upon having passed a certain number of unit tests, in an attempt 
to reinforce study. TJrfortunately, precise attendance data from 
the lectures were not reported in either study. Consequently, 

it is impossible to determine whether attending lectures was 

a "high probability behaviour" as required by the Premack 
principle (i.e, whether the probability of attending lectures 

was greater than that of working on the units in an unconstrained 
choice situation). A study by Lloyd, Garlington, Lowry, Burgess, 
Buler and Khowlton (1972) suggested that attendance at lectures 

may not be a high probability behaviour. This study investigated 
several variables controlling attendance at lectures. During a 

baseline of non-contingent lectures, attendance rapidly declined, 

but when course credit was given for attendance, attendance 

increased. Removing these contingencies decreased attendance to 
baseline levels. When attendance at lectures was made contingent 

on having completed various assignments during the previous week, 

no increase in assignment completion was evident. Therefore, 

in contrast to course grades, it appears that contingent lectures 
have not been shown to function effectively as reinforcers for 
study.

2.4.7 Summary

Several studies have examined the effects of components of PSI 
on student performance. These investigations have provided
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evidence that within the university setting, requiring high 
levels of unit mastery (of either unit tests or study guides) 

and providing individual tutoring have had positive effects on 
criterion test performance, while varying pacing contingencies 
(i.e. whether activities are instructor- or student-paced) and 

making course grades dependent on work completed have been 
effective in altering study patterns during the course,

2.5 PSI IN THE CLIHICAL SETTING

Training in behaviour modification principles has generally 
been ineffective in changing the behaviour of staff, parents 
and others in everyday contact with clients (see section 1.3.1). 

Consequently, more effective methods of teaching performance 
skills (based on Skinnerian principles )have been developed and hare prored 

effective in changing trainee behaviour (see section 1.3.2),

However, the provision of performance skills training^jbsas been 

shown to alter a very limited number of trainee behaviours 
(section 1.3.4). Therefore, there is a need to discover more 

effective methods of teaching principles of behaviour modification 
in order to provide rules for appropriate performance-in new 

situations.

The lecture-based methods generally used to teach behaviour 

modification principles are not based on an analysis of contin­

gencies of reinforcement operating in the teaching situation.

In contrast, the PSI method is_based on a Skinnerian analysis 
of educational practice and there is evidence that this system
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can be more effective than conventional methods in the university 

setting, although the conditions under which this holdstrue need 
further investigation: (see section 2.3). The apparent super­

iority of the PSI method in the university setting raises the 
question of whether the system could be applied to teaching in 
clinical settings. Clearly, it cannot be assumed that, because 

the PSI technique has been successful in one setting it will 

necessarily be effective in another, since the reinforcement 

contingencies operating in each setting are likely to be diff­

erent, Nevertheless, Skinnerian criticisms of conventional 
educational practices (see sections 1.3.4 and 2.l) apply to 

didactic methods per se rather than to teaching in one particular 
setting. Therefore, teaching based on PSI principles, specif­

ically designed to overcome weaknesses in didactic methods, 
might be expected to be more effective than lecture-based 
methods of teaching behaviour modification principles, (although 

it is likely that specific contingencies within the system will 

require modification in order to be effective in the clinical 
setting). Further, if PS I proved to be more effective than 

conventional procedures in teaching principles of behaviour 

modification, the resulting improved theoretical knowledge might, 

in contrast to conventional methods, be expected to control 

performance in the natural environment by providing a set of 
rules governing functional analysis and manipulation of 

contingencies of reinforcement for a wide range of client 
behaviours in a variety of situations (see section 1.3.4).

These considerations suggest that the application of the PSI
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method to training in behaviour modification skills might 

profitably be investigated.
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CHAPTER 3

THE PSI METHOD IN CLINICAL TRAINING

INTRODUCTION

Training agents of behaviour modification is important, since 
the success with which programmes are applied is dependent upon the 

skill with which such agents analyse and manipulate contingencies 

of reinforcement in the client's natural environment. It is necess­

ary to teach principles of behaviour modification rather than a .. 

limited range of performance skills. Behaviour modification principles 

have generally been taught by conventional didactic methods which 

have produced little change in the behaviour of individuals in the 

natural environment (see section I.3.I). Consequently, more 
effective methods of teaching performance skills have been researched 
(see section 1.3*2). However, it has been argued that the provision 

of training in performance skills does not remove the necessity for 

teaching principles of behaviour modification since only a limited 
number of trainee behaviours are changed by such training (see 
section 1.3*4). Hence there is a need to develop more effective 

methods of providing training in principles. The apparent superiority 

of the PSI method over more conventional lecture-based procedures 
in the university setting (see section 2.3) raises the question of 

whether the system might profitably be applied to teaching in 

clinical settings.
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3.1 PSI AND TRAINING IN PRINCIPLES OF BEHAVIOUR MODIFICATION

5.1.1 Introduction

The PSI method was based on an analysis of contingencies of 

reinforcement operating in the university setting. Therefore, 

it cannot be assumed that features of PSI important in courses reviewed 
in Chapter 2 will also be important in clinical training in behaviour 

modification principles. Consequently, it is important that 

applications of PSI to new settings are investigated empirically 
(see section 2.5). Further, a course employing PSI features in the 

clinical setting will not necessarily include the surface character­

istics of a university PSI course (e.g. unit mastery need not 

necessarily be demonstrated by passing unit tests, individual marking 
need not require the use of proctors and so on). Application of 

the PSI method to clinical training therefore requires- examination 

of component features in order to determine how each may be achieved 

in the new setting.

3.1.2 Active student responding

In university applications of PSI, students respond actively by 

completing study guides and tests covering written material designed 

to replace lectures and by completing practical exercises, (see 
section 2.2.2). As has been noted in section 2.2.3, a considerable 

range of subject-matter has been presented using this format, 
including behavioural principles (e.g. Born, Gledhill and Davis,

19725 Lloyd and Knutzen, I969). This suggests that a similar format 

could -he employed to encourage active student responding in the
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clinical setting,

3.1,5 Unit mastery

There is evidence that in the university setting, requiring high 
levels of unit mastery has positive effects on criterion test 
performance (section 2.4.3). In this setting, students were required 

to demonstrate mastery of each unit by passing a unit test before 

progressing to the next. Students failing a test were required to 
re-sit until perfect performance was achieved (see section 2.2.2). 

However, tests are a regular part of the university setting, and may 

be acceptable to students partly because they assist in preparation 

for examinations leading to a qualification. In clinical training 

the student is not preparing for examinations, and the role of 

unit tests.is altered; therefore the measurement of unit mastery 

by written test may be inappropriate. In several university PSI 

courses, mastery has not been measured by a written unit test (section 
2.4.2), and similar alternative methods of demonstrating mastery may 

need to be developed in the clinical setting if courses including 
unit tests are unsuccessful,

3.1.4 Individual tutoring

Evidence suggesting that individual tutoring has beneficial 

effects on student performance has been presented in section 2.4.4.
In the university setting, undergraduate proctors have frequently 

been used to provide individual tutoring for large numbers of 
students. In the clinical setting, the numbers of students enrolled 

in a course are likely to be much lower than in the majority of 

courses in universities. Consequently, it may be possible for
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regular teaching staff to provide individual tutoring for all 
students in a course without employing proctors. Nevertheless, 

the proctoring system is of potential use in increasing the size 

of the teaching staff and thus aiding in dissemination of 

behaviour modification principles.

3.1.5 Student pacing
Staff in clinical settings come from a wide variety of academic 

backgrounds (Nursing and Teaching Assistants may have no academic 

qualifications, or may at another extreme be graduates in psychology; 

other staff will have had varying levels of nurse or teacher train­

ing). Thus range of academic experience suggests that student­

pacing might be a particularly useful feature of PSI in this setting. 

Underlying the attempt to introduce student-pacing in programmed 

instruction and PSI is the observation that:
"One of the great sources of inefficiency in modern education 
is due to our effort to teach a group of students at the same 
rate. We recognise that this is unfair to the student who is 
able to move faster, but we have no idea how much damage may 
be suffered by those who move slowly"

(Skinner, I96I).

This is likely to be particularly problematic where, as in the 

clinical setting, the differences between students are greatest, 

and under these conditions the PSI system of self-paced individual 
study might be expected to be more effective than conventional 

teaching methods.

3.1.6 Reinforcement for study

In university applications of PSI, course grades and lectures 

have been used as consequences for study, in an attempt to reinforce
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the completion of course work (see sections 2.2.2 and 2.4.6).

In many studies (e.g. Lloyd and Knutzen, 1969) points were 

awarded for each course activity and the grade was determined by the 

number of points gained. There is evidence that course grades can 

be effective in altering study patterns, but contingent lectures 
have not proved useful in this respect (section 2.4,6). However, 

the effects of these consequences are likely to be different in 

the clinical setting.
First, in the university setting, grades are part of a wider 

system of reinforcement, since a grade usually has implications for 

a student's degree. This in turn means that points may become 

conditioned reinforcers, since they are exchanged for the grade which 

contributes to the degree. In contrast, if grades are used in the 

clinical setting they are meaningless in terms of contributing towards 

a qualification, and must instead be viewed as imparting feedback 

to students about their performance. There is some evidence that 

feedback alone does not consistently improve trainee performance 

and that more consistent effects are obtained when reinforcing con­
sequences are combined with feedback (see section 1.3.2). This 

suggests that grades may not be effective in increasing study rates 

in a clinical setting. Nevertheless, two functions of the grades 

and points system may affect course work in this setting since

(1) grades provide a target for students to aim at, in the form 

of a teacher-imposed standard indicating the amount of work they 
are expected to complete and (2) if points are displayed publicly 

students are able to compare their progress with that of other course 

members. The ' target' may be seen as providing rules for students'
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behaviour. & general account of rule-governed behaviour has been 

provided by Skinner (I969). According to this account, rules 

operate as constructed discriminative stimuli in verbal form 

(p. 136 ff). Rules express relationships between stimuli and 

reinforcing consequences of responses occurring in their presence. 

Many rules describe social contingencies: a rule might not make the 
results of a response explicit but may instead imply that the 

consequences of following the rule will be in the form of social 

reinforcement rather than material gain. The selection of behaviours 

which are socially reinforced is determined by the reinforcing 

practices of the community. In the present situation,the rule for 

obtaining social reinforcement is contained in the target. It is 

not unreasonable to suggest that attaining the teacher-imposed 

standard will result in more social reinforcement than if the 

standard is not achieved. Under these circumstances, it might be 

predicted that the instructions specifying the target would function 

as discriminative stimuli and that the behaviour specified in the 

instructions would increase in probability. Public display of trainee 

performance has been shown, under certain circumstances, to be 
effective in maintaining required behaviour (e.g. Banyan, Boozer 

and Morris, 1970; Pommer and Streedbeck, 1974). Therefore, in the 

present situation, it is possible that public display of points may 

encourage faster work rates. Overall, although the function of 

grades is different in the clinical and university settings, there 
are indications that some aspect(s) of the grade system may serve 

to reinforce course work in the clinical setting.

Although contingent lectures have not proved effective reinforcers
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for study in university PSI courses, there is evidence that 

contingent group activities can be used to increase individual course 
work completion in other settings (e.g. Sloggett, 1971). This 

finding illustrates that the effect of specific consequences 

cannot be assumed to be constant across different situations: it is 
possible, therefore, that lectures or other group activities might 
function as reinforcers for study in the context of clinical train­
ing. In this setting, Mira (1970) and Patterson, Cobb and Ray (1973) 

have attempted to use attendance at group meetings to reinforce 

completion of homework assignments. Unfortunately, the analysis 

necessary to determine the effect of this contingency was not carried 

out in either study.

Should course grades and contingent lectures or group activities 

prove ineffective in the clinical setting, there are a number of other 

possible reinforcers which have been used in clinical training and 

which might be incorporated into the PSI system. Peine and Munro 

(1973) used tokens exchangeable for money to maintain attendance and 

encourage home assignments. Students in the token group completed 

various course activities including attending lectures and demonstra­

tions, role-playing, identifying and defining problems, writing 

programmes, collecting data and reading. Tokens were awarded for 

completing assignments, watching the instructor, asking questions, 
and role-playing. The tokens were plastic poker chips and were 
deposited in a cup on the student's desk. -Tokens were removed for 

lateness and failing to complete assignments. Two experiments were 

conducted, each comparing a 'token' group to a 'no token' group. In 

both experiments, the token group completed a greater number of
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assignments and in one experiment the token group also attained 

higher attendance and punctuality levels,
Eyeberg and Johnson (197^) evaluated a course in which both money 

and lectures were used as reinforcers for study. A 'Contingency 
Contracting' group payed a special fee (over and above the basic 

course fee) which was returned bit-by-bit contingent on attendance 

at group meetings. If students did not complete a set proportion 

of each homework assignment, they were not allowed to attend the 

following group meeting. Finally, students were telephoned three 

times each week and if the student had not collected any data, the 

phone call was terminated immediately. This group was compared to 

a 'Non-Contingency' group on several measures. The 'Contingency- 

Contracting' group completed more data-collection assignments and 

treated more problems than the control group. The experimental group 
were also rated higher on a seven-point scale of "following treatment 

directions". A number of other studies have successfully employed 

tokens and monetary reinforcement for staff behaviour, either directly 
(e.g. Benassi and Benassi, 1973; Pomerleau, Bobrove and Smith, 1973) 

or via trading stamps exchangeable for goods (Bricker, Morgan and 

Grabowski, 1972; Hollander and Plutchik, 1972). McNamara (1971) 

used tokens exchangeable for cans of beer to train teachers to 

attend to appropriate child behaviour. Other investigators have used 
time-off to reinforce various staff behaviours (e.g. Iwata, Bailey, 
Brown, Foshee and Alpern, 1976; Reid, Schuh-Wear and Branon, 1978).

These studies together suggest that contingencies of reinforcement 

can be arranged which will be effective in changing study behaviour 

in courses in the applied setting. However, many of the consequences 

used may not be available in hospital settings in the U.K. (e.g.
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financial or other tangible reward, additional time off). Therefore, 

if PSI is to be used, it is crucial that effective reinforcers can 

be found which are available in this setting.

5.1.7 Summary
From ^ priori analysis, it appears that many features of the PSI 

method can be readily translated from the university to the clinical 
setting (active student responding, unit mastery, individual tutoring 

and student pacing). However, it is likely that consequences designed 

to reinforce course work will have different effects in the two 

settings: course grades and contingent lectures (used in university 
PSI courses ) may or may not be effective in the clinical setting. 

Several studies have indicated that effective reinforcers can be 

found for staff behavicur in clinical settings, but many of these are 

unlikely to be available in the H.K. hospital setting. The issue of 

reinforcement for study is crucial to any application of the PSI method 

to this setting: the specified relationship between work completed and 

grades awarded is an important feature of the PSI method in univer­
sities, and unless an effective replacement for course grades can be 

discovered, the PSI approach is unlikely to be fully effective in the 

hospital environment,

5.2 PSI AND TRAINING IN PERFORMANCE SEILLS

5.2.1 Introduction
It has been suggested (section 2.5) that the PSI method may prove 

to be an efficient method of providing training in principles of
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behaviour modification, although the question of arranging reinforcing 
consequences for study needs investigation (section 3^1.6). If 

PSI proved to be more effective than conventional didactic proced­

ures in teaching the principles of behaviour modification, then 

this superior theoretical knowledge might be sufficient to produce 
changes in performance in the natural environment (in contrast to the 

effect of conventional methods). The mechanisms by which training in 

principles might affect performance skills has been discussed in 
section 1.3.4. Nevertheless, the question arises of whether the PSI 

method could be adapted to teach performance skills directly.

3.2.2 The relationship of the PSI method to methods currently

used for teaching performance skills

Performance skills have frequently been taught using a method which 

requires students to perform behaviour modification skills and then 

to receive feedback and/or reinforcing consequences for their 

behaviour (section 1.3-2). In the U.K., several training programmes 

have been produced which combine training in principles (generally 

using didactic methods) with such performance skills training 

(e.g. EDY Reject, 1976; Eiddick and Kiernan, 1973; Williams and 

Jackson, 1973). These courses have included lectures, readings auid 

films covering theoretical aspects; exercises in recording behaviour; 

specifying target behaviours and planning training steps with guid­

ance from trainers; supervised and solo practical exercises; carry­

ing out previously designed programmes, including necessary assessment 
and recording; and presenting at weekly case review meetings. The 

context in which training has been carried out has included self- 

help skills, language, play and motor skills programmes. Guidance
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and feedback from instructors has been provided using modelling, 

role-playing, 1-way mirrors, tape recording and video-taping.

These training programmes have many features in common with 

PSI courses. These similarities may be analysed in terms of the 
five original Keller features (section 2.2.2).

A. Active student responding
Both methods require course material to be broken down into small 

steps calling for observable responses which have been clearly 

specified in advance. In the case of the PSI system, the written word 

is emphasised. In the case of the performance skills courses this 

is often replaced by video-taped recordings of the student's perform­

ance which are discussed in much the same way as a PSI student’s 

study guide might be. "Assessment practicals" are sometimes incor­
porated into the format (see for example Riddick and Kiernan, 1973) 

and these serve a similar function to the unit tests used in the 
PSI system.

B. Unit mastery

Unit mastery is a feature of PSI courses, and is included in certain 

of the performance skills courses. For example, in the training 

programme presented by Riddick and Kiernan (1973), students were 

required to reach 90^ correct responding on various specified 
objectives, on each assessment practical. The practical was run 
and re-run until the student reached the criterion.

C. Individual tutoring

Tutoring is generally conducted on an individual basis in both 

types of course.

D. Student pacing

Under the PSI method students decide when to complete course activities.
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Such student-pacing is also a feature of many performance skills 

courses.
E. Reinforcement for study

In PSI courses, and to a lesser extent in performance skills courses, 
there is an attempt to reinforce study, (although a number of per­

formance skills procedures have relied on feedback alone: the 

relative effects of feedback and feedback with reinforcement are dis­
cussed in section 1.3-2).

Overall, performamce skills training may be regarded as an 

application of features included in the PSI method to different 

subject matter. In other words an attempt to design a PSI course 

in behaviour modification performance skills would lead to the 

production of a course very similar to those currently used to 

teach these skills. The similarity of the two teaching methods is not 

coincidental, since each is based on an operant analysis of a 

teaching situation.

3.2.3 Combining PSI training in principles with performance

skills training

It has been noted that performance skills training is only effective 

in changing a limited number of trainee behaviours, and that the 
necessity for training in principles is not removed by providing pra­
ctical training (see sectionL3.^)- Several performance skills 

courses have used didactic methods to introduce principles underlying 
practical exercises (e.g, Kiernan and Riddick, 1973). This raises the 

question of whether PSI training in principles of behaviour modific­

ation might profitably be used in combination with performance
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skills training.

Whether or not performance skills can be improved by PS I training,, 

direct training in these skills might be expected to bring about 

further improvement. It is also possible that performance skills 

training following PSI training might improve knowledge of behaviour 

modification principles, by giving the student an opportunity to 

put into practice procedures he has learnt in theory. If this is 

not the case, performance skills training might at least help to 

maintain skills learned during PSI training. Alternatively partici­

pation in behaviour modification programmes (without structured train­
ing) may be sufficient to improve or maintain previously acquired skills: 

in other words, contingencies of reinforcement operating in the 

natural environment may further strengthen or simply maintain behav­

iours learned during training. There is clearly a need for evidence 

on these points. Consequently, although principles and performance 
skills could be taught in combination (using PSI and current perform­

ance skills training methods), it may be more beneficial to teach 

the two types of skill separately in order to determine the effects 
of training in each.

3.3 INVESTIGATIONS INTO PSI IN THE CLINICAL SETTING

3.3«1 Introduction
Despite the dissatisfaction expressed with conventional didactic 

methods as a medium for teaching behaviour modification principles, 

and the apparent superiority of PSI over didactic methods in the 

university setting, there have been few published reports of attempts 

to use the PSI method in clinical training. However, one teaching
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method, the "Responsive Teaching Model” (Hall and Copeland,

1971) shares a number of similarities with PSI, and there have 

been at least two applications of PSI to the teaching of 

behaviour modification in the U.K.

3.3.2 The "Responsive Teaching Model"
The "Responsive Teaching Model” (Hall and Copeland, 1971) 

was developed at the ISaiversity of Kansas to train teachers 

and parents in the basic principles of behaviour modification 

and applied behaviour analysis. The model combined instructional 
methods (lectures, discussions, films, demonstrations and readings) 

with practical experience (measuring behaviour, implementing a 

study in the classroom using reversal or multiple baseline proce­
dures). In addition, students produced written reports on applied 

classroom studies. The model incorporated some features of the 

PSI method, in that students attended tutorials after each course 

activity and discussed their work with proctors drawn from students 

previously enrolled on the course. In contrast with more conven­

tional didactic methods, the Responsive Teaching Model proved 

effective in teaching both principles of a pplied behaviour analysis 
and performance skills, (e.g. Hall, 1971; Hall, Axelrod, Tyler, 

Grief, Jones and Robertson, 1972). However, performance skills 

were taught directly as part of the course, therefore the effects 

of training in principles and performance skills cannot be evalu­
ated independently,

3.3.3 Applications of PSI to clinical training in the tJ.K.
Hawkins (l974) described a course for trainee teachers in the U.E.
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using a modification of the PSI tutorial method. Students worked 

on study guides with ten units based on "Operant Conditioning 
Techniques for the Classroom Teacher" (Ackerman, 1972), and wrote 

reports on research papers on classroom management in the Journal 
of Applied Behaviour Analysis. Tutorials were held after each unit. 
Students were also given practical training in observation and 
recording techniques using prepared video-tapes of classroom sit­
uations, and conducted practical sessions with feedback on their 
performance (use of praise, etc.). Finally, students were given 

practical exercises in observation and recording to complete in the 

classroom itself. No evaluative data were reported; thus it is 

impossible to say whether the method was effective. Further, the 

course was for trainee teachers attending a college of further 

education, rather than in the clinical setting itself.
In the setting of in-service training in a hospital, the selection 

of terminal events which might reinforce course work presents some 
practical difficulties (see section 3.1.6). Epling, Waish and 

Gathercole (1974) described a PSI course designed to teach the 

principles of behaviour modification to nurses in which a "Recomm­

endation" was used as a terminal event. Students were awarded 

points for completing various course activities. On earning a 

specified number of points, students were awarded a Recommendation 
from the course organisers who were professional clinical psycholog­
ists. A typical recommendation stated that a student had completed 
his work with distinction; had demonstrated marked interest in 

his course work; had studied systematically and carefully; had 

adopted an independent, critical approach; and had shown ability 

to work as a team member. It was argued that such a testimonial
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would be useful to students in achieving promotion within the 

hospital service. The Recommendation was sent to the nursing 

school and to the student and on request could be sent to any 
other person nominated by the student. Students completing the 

course in less than the maximum time allowed were permitted to 

engage in behaviour of their choice, including both further course 

work and "free-time”. This study suggested that the PSI method 
might profitably be applied to the teaching of behaviour modif­
ication to nursing staff. However, its value is limited by 
several deficiencies in design. In particular, no pre- or post­

training evaluation of trainees' behaviour modification skills 

was attempted, and no within- or between-subjects comparison of the 

PSI technique with more conventional instruction techniques was 

made. Therefore, it is unclear whether the PSI method was more 
or less effective than conventional methods would have been in the 

same situation. A positive feature of the study is its suggestion 

that events which are easily arranged in the hospital setting 
(recommendations, free choice of activities) may maintain nurses ’ 

course-directed behaviour. Unfortunately, however, Epling ^ 

did not attempt to assess the relative importance of contingencies 

arranged in maintaining studying, instead simply asserting that the 

favourable Recommendation was probably the critical reinforcer 

in maintaining performance. However, since a choice of activities 
was also contingent on fulfilling course requirements, this 

conclusion is clearly unwarranted. Furthermore, it is logically 

possible that neither programmed re inforcer was responsible for 
the high rate of study observed. There remains a need, therefore.
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to examine both the relative effectiveness of the PSI and conven­
tional methods in the context of clinical training, and the 
possible role of recommendations in reinforcing course work.

3.4 simmart

The apparent success of the PSI method in the university setting 

raises the question of whether the system can usefully be applied 
to training in principles of behaviour modification. A priori 
analysis suggests that the method might be adapted for use in the 
clinical setting, but that the relative effectiveness of PSI 
and conventional methods requires empirical investigation. The 

feature of PSI requiring most immediate research in a hospital 

setting is reinforcement for study, since the effects of consequences 

provided for work completed are likely to be different in clinical 
and university settings. It is also important to determine the 
effect of PSI training in behaviour modification principles on 
performance skills, since conventional methods of teaching principles 

have been ineffective in improving performance in the natural 
environment. In addition, the effects of combining PSI training 

in principles and direct training in performance skills require 

investigation.
Few reports of applications of the PSI method to clinical training 

have been published, and these studies haveprovided little informat­
ion about the above questions. A study by Epling e;t (1974) did 

address the question of reinforcement for study in a hospital 
environment, but the design of this study did not allow the 
critical reinforcing variable to be isolated. Therefore the need 

to investigate the effects of various consequences on study behaviour 

remains.
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CHAPTER 4

OVERVIEW OF EXPERIMENTATION 

AND METHODOLOGY

nmODHCTION
It has been argued in Chapters 1-3 that the PS I method might 

profitably be applied to clinical training in behaviour modification 
principles. However, there is a need for experimental evidence reg­
arding (l) the comparative effectiveness of PSI and conventional 
lecture-based methods in clinical training, (2) the question of 
reinforcement for study in this setting and (3) the effect of PSI 
training in principles on performance skills and the effects of 
combining PSI training in principles with direct training in 
performance skills. The present series of experiments is designed 
to investigate these issues.

4.1 DIFFICULTIES OF INVESTIGATING BEHAVIOUR MODIFICATION TRAINING
METHODS IN THE HOSPITAL SETTING.

4.1.1 Allocation of subjects to training courses

The staffing shortage in most hospitals for the mentally handicapped 
is such that releasing staff from normal duties for even short periods 
of training away from the ward is difficult. Under these circum­
stances, allocation of staff to training courses is likely to be 
determined by considerations of institutional expediency rather than 
by research requirements (e.g. if several staff from one unit are 
absent throu^ annual leave or sidcness, it is unlikely that staff
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from that unit will be allocated to a course). This means that 

groups in a study are likely to vary both in terms of numbers of 
students allocated and in terms of nursing status, work experience 

and so on of subjects constituting the groups,so that close matching 

of groups cannot be guaranteed.

An alternative to full-time, "block-release” courses might involve 

conducting training on a part-time basis in the ward environment 
itself. However, conducting training using this format presents 
problems in terms of meeting all staff at one time, since the nursing 
shifts may overlap for only a short period each week. Even if 
each shift is trained separately, all members of a shift are unlikely 

to be on duty on a given day, as a result of holidays, sickness, 

relief duties on other wards, changes of shift and so on. Further, 

arrangements must be made for supervision of patients while training 
sessions take place, and it may be difficult for staff to complete 
assignments between course meetings, because of competing demands 
of ward routine.

4.1.2 Institutional constraints

In the hospital setting, course design must take into account the 
training aims and needs of the institution, in addition to requirements 

of experimental design. The institution may place a number of 

constraints on the variables which may be manipxiMed and examined.
One form of institutional constraint concerns the testing of 

negative variables: courses cannot be designed which are expected 
to be ineffective. A corollary of this is that it may not be 
possible to revert to previous experimental conditions once there 

is evidence that other conditions lead to improved performance
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(e.g. if on initial comparison Teaching Method A proves more 

effective than Teaching Method B, there may be objections to 
replication studies involving further use of Method B). Similar 

considerations may affect the employment of single-subject designs 
involving reversal phauses.

A second institutional constraint concerns the unavailability in 

a U.K. setting of variables which have proved effective reinforcers 
for staff behaviours in the United States. For example, National 

Health Service employment conditions do not provide for financial 

inducements or additional leave to be offered contingent on perfor­

mance during courses and there may be administrative objections to 
the use of some other contingencies (e.g, making attendance at 

lectures contingent on completion of other assignments may be objected 
to since some students may be denied access to the lectures).

If a set training structure has been developed in the hospital 
this may impose further constraints on training research. For 

example, the staff may be committed to one teaching approach, 

and training equipment geared to this approach may have been purchased. 

Administrators may therefore be reluctant to provide any additional 

equipment necessary to implement a new approach.

Investigations into the acquisition of performance skills are 

likely to be constrained by ethical objections to trainees pract­
ising new skills on real clients (see section 1,3.2), and by lack 

of experimental control over variables in the ward environment 
(e.g. staff allocation, behaviour of staff not involved in the 

experiment and so on).

Finally, administrative decisions during experiments may over-rule 
research planning (e.g. changes to length of courses, changes in
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teaching staff, moving the training department to new accommodation 
and so on),

4.2 DESIGN AND ANALYSIS

4.2,1 Experimental design

Operant conditioning research has been characterised by intensive 
study of the single subject, rather than by use of the group com­
parison approach (for discussion, see Skinner, 1953: Sidman, I960), 

Applied behaviour analysis has largely involved the application of 
single case methodology to research in applied settings (see Baer, 
Wolf and Risley, 1968), In contrast, the majority of investigations 

into the PSI method in university teaching have utilised between- 

group comparisons, although in addition information regarding the 
progress of individual students through-the course has frequently 
been recorded (see Lloyd, 1978). This group-design approach there­

fore appears contradictory to basic defining characteristics of 
applied behaviour analysis (Baer et ^ 1968), However, Hersen and 

Barlow in their treatise on single-case experimental design (1976) 
argued that

"there are many instances in which single case designs either 
cannot answer the relevant applied research question or are 
at least inappropriate to the problem at hand"

(p,63)
T>ro specific instances cited are (l) where various variables are 

combined into a more•powerful 'package' and it is desirable to test 
this global package in a group outcome study (pp. 63-64) and (2) 

where two complex 'packages' of variables, differing considerably 
in administration, are to be compared (pp. 66-67). In as much as
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the PSI technique involved combining variables whose importance to 
educational practice had previously been indicated (see section 

2.2.2), and the purpose of initial investigation was to test the 

effectiveness of the technique in comparison to conventional 

university teaching methods, use of group designs in university 

PSI research may be justified.
In the present setting, the necessity is for the development of 

a course which will in the short term be more effective than 

conventional methods. In this instance it is likely to be more ad­

vantageous to test the effectiveness of the PS I 'package' in 

comparison to conventional methods and then to experimentally vary 

components of the system, rather than to individually evaluate 

variables which may be important in this setting and gradually 

build a technique on the basis of these investigations. Therefore 
the present series of experiments employed group comparison designs, 
using common criterion measures (see section 4.2.3); (l) to compare 

PSI and conventional methods in clinical training (Experiments 1 

and 7), (2) to examine the effects of various contingencies of 
reinforcement on performance in PSI courses (Experiments 2-6) and

(3) to examine the effect of PSI training in principles of behaviour 
modification on performance skills (Experiment S). However, as in 

investigations into PSI in the university setting, in a number of 
studies data were collected regarding the progress of individual 
students throu^ the course, in order to analyse the effects of re­
inforcement contingencies on study patterns. Since the aim of 

the investigations was the short-term developmm t of a successful 

course, where a variable proved ineffective in altering performance 

rather than conduct further experimentation to determine why this

should be the case, a strategy of investigating alternative positive 
variables was adopted.
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]h order to overcome difficulties associated with part-time ward- 
based training (see section the present experiments invest­

igated training in the context of full-time block-release courses. 

Assignment to groups was determined by institutional agencies rather 
than by the experimenter (sections 4.1.1 and 4.4.2). Consequently, 

statistical methods were employed to demonstrate equivalence (or 

otherwise) of groups with respect to pre-training performance on 

course evaluation measures. Observer bias can occur either through 
falsification of results (e.g. Asrin, Holz, Ulrich and Goldiamend, 

1961) or expectancy (e.g. Rosenthal, 1966), although evidence on the 
presence or absence of bias is equivocal (e.g. Barber and Silver, 

1968; Johnson and Bolstad, 1973). In the present studies, tutors 

were not told of the nature of the experiment being conducted, or 

the author’s expectations about the outcome. In order to minimise 
possible experimenter bias, the author was involved as little as 
possible in experimental courses (see section 4.4.1).

The facets of training by PSI methods on performance in ward- 
based behaviour modification programmes were investigated in 
Experiment 9. This study was concerned not with testing a global 

•treatment package’, but with the effect of a particular variable 
(i.e, the trained/untrained status of the nurse carrying out the 

programme) on a number of patient behaviours. Consequently, a 

single-case experimental design was employed, since this design 
was likely to prove most effective in demonstrating any direct 

relationship between these variables. This single-case approach is 
of particular advantage in situations demanding improvised and 
rapidly changing designs (see, for example, Hersen and Barlow,

1976), In the present situation the experimenter was able to 

exercise only limited control over the allocation of subjects to 
the experiment (see section 4.4.2). Therefore, a modified reversal
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design was used, with the length of each experimental phase determined 
by the availability of either trained or untrained staff for allocation 
to the experiment,

4.2.2 Statistics used

Group-comparison methods necessitate the use of statistical tests 

to determine the significance of differences between groups. The 

use of parametric tests requires that certain conditions about the 

parameters of the population from which the research sample was 
drawn are met (i.e. that the observations must be drawn from normally 

distributed populations with the same variance), and that the 

variables must have been measured in at least an interval scale.

In the present series of experiments, there is considerable doubt 

that scores obtained on course evaluation measures are normally 
distributed (e.g. on measures of pre-course knowledge a majority 

of subjects might be expected to obtain low scores, but subjects 

previously exposed to some training/ behaviour modification might 
obtain relatively high pre-course scores; the distribution of scores 
is likely,therefore, to be skewed). Neither are there strong grounds 

for believing that the measures are in fact inverval scales (see 

Siegel, 1956, pp. 26-28). Consequently, non-parametric statistics 

are used throughout. A discussion of factors involved in the choice 

between parametric and non-parametric tests is presented by Siegel 
(1956, Chapter 3, pp. 18-34).

4.2.3 Course evaluation measures

A. Measures of knowledge about behaviour modification principles
Knowledge of principles of behaviour modification was measured by 

a test administered before and after each course. Three tests 
were used (each is reprinted in Aprendix l), 'Pre- and post-course
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test 1’ (-used in Experiments 1 and 2) consisted of 24 items, and was 

devised by members of the Joint Department of Behavioural Assessment 

and Therapy, at CoIdeast Hospital subsequently referred to as 
’the Department', (see section 4.4.1) to cover material taught in 

courses based on the Wenrich (1970) text (see section 4.3.2).

’Pre- and post-course test 2’ (used in Experiments 3 and 4) included 
all the items from Test 1 and six additional items designed to mmirm 

the test more difficult, in order to preclude possible ceiling 
effects. 'Pre- and post-course test 3' (used in Experiments 5-7) 

consisted of 50 items. This test was designed to cover 'Behaviour 
Modification in the Care of the Mentally Handicapped' (MacKrell and 
Remington, 1976; reprinted in Appendix III) and was devised by 

the authors of the text. For each test, a scoring guide presenting 
examples of correct and rncorrect responses for each item (devised 
by members of the Department) was used when marking the papers. All 

test papers were scored blind by an independent rater. Scoring 

reliabilities for each test were calculated on the basis of ten test 
papers completed by volunteers prior to use of the test in the 

studies. Inter rater reliability was assessed by presenting the 
ten papers to two independent raters, and test/re-test reliability 

by presenting the same papers to one of the raters after an inver- 

val of one week. 'Hie point-by-point reliabilities obtained are 
shown in Table 4:1. In each case, the level of reliability was 
hi^ (above 90^),
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Ppe-& post-course test 1 2 3

Reliability measured; inter
rater

Test/
re-test

inter
rater

Test/
re-test

Inter
rater

Test/
re-test

No of items on which 
agreement 223 228 276 276 475 481

No of items on which 
disagreement 17 12 24 24 25 19

Total no items 240 240 300 300 500 500
Point by point 
reliability 93^ 95^ 92^ 92^ 95^ 96^

TABLE 4 : 1
Inter-rater and test/re-test reliabilities for scoring pre-and 

post-course tests

B. Measures of individual student progress through the course

m each experiment points were allocated to each PSI course activ­
ity on the basis of amount of time and effort needed to complete the 
activity (as judged by members of the Department), ^otal amount 

of work completed during the course could thus be measured by the 

total points score obtained. However, overall amount of work com­
pleted may not be the best measure of the effect of contingencies 

of reinforcement on patterns cf study; different contingencies may 

lead to similar overall amounts of work being distributed differently 
over the course (i.e. temporal distribution of work may be affected 

rather than total amount of work completed). Therefore, in later 

experiments, points gained were recorded session by session tojield 
cumulative records of work completed throughout the course. 'These 

cumulative records were analysed by considering significant pauses
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in studying (since results of a study by Lloyd, 1971;indicated that 
this might be a relevant measure). The length of pause regarded 

as significant was determined on the basis of length of time taken 
to complete individual course activities: (see Experiment 5, page 

143 and Experiment 8page217).

C. Observational data on student behaviour during courses 

In Experiment 6, a time sampling technique, devised by Hamblin,.. Hathaway 
and Wodarski (1974), was used to record the amount of peer tutoring, 

time spent studying and disruptive behaviour engaged in by students 

during PSI courses. Definitions of each of these behaviours are 
presented in Experiment 6 (pagel63). Inter-rater reliabilities 

for these observations were calculated by asking two independent 

raters to observe ten 10-second videotaped recordings of six students 

participating in a course. The results are shown in Table 4:2,

No, of intervals on which agreement 56

No, of intervals on which disagreement 4
Total no, of intervals observed 60

Reliability ratio 939S

TAHLE 4 : 2
Inter-rater reliability for observations of peer-tutoring, studying 
and disruptive behaviour.

The ratio obtained, although lower than that obtained by Hamblin 
Sl. (96^), was higher than the agreement scores reported for 

observational data in the majority of studies accepted for publi­
cation in the Journal of Applied Behaviour Analysis (Kelly, 1977),
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D. Performance skills measures

Two performance skills measures were used, a ’dressing measure' and a 

'stacking measure'. For the dressing measure the trainee was required 

to use a backward chaining procedure to teach a child to put on 
a jumper, %e stacking measure involved the trainee teaching a 

child to complete a polygon puzzle described by Riddick and Kieman 
(1973). %e puzzle consisted of six wooden polygons fitting into 

a base with a central rod, A discussion of the suitability of the 
puzzle as an assessment task, together with illustrations of the 

puzzle and the positioning of the pieces at the beginning of the 
test are presented by Riddick and Kieman (1973, Diagram 1 and Diagram 

2). Reasons for choosing the tasks as assessment measures in the 
present experiments are presented in Experiment 8 (Materials section

page205).

Trainees were required to attempt each task for 5 minutes and their 

performance was recorded on videotape. Trainee performance was 
rated using a scale developed by Koegel, Russo and Rincover, (1977) 

involving breaking the 5 minute tape into 30 second segments, and 
rating trainee performance correct/incorrect/not applicable on each 
of five categories (use of discriminative stimuli, prompts, shaping, 

consequences and discrete'trials) for each interval. These scores 

were then expressed as percentage of total possible score. It was 
also intended to use the 'Training Proficiency Scale' devel oped 
by Gardner, Brust and Watson (1970). However, this latter measure 

was dropped because it proved to be unreliable (see below). All 

videotapes were scored blind by an independent rater. Scoring 

reliabilities for each scale on each task were calculated on the
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basis of ten tapes of e§ch'task prepared prior to use of the 

measures in the studies. Inter-rater reliability for each task 

•was assessed by presenting the ten tapes to two independent raterp. 
and test/re-test reliability by presenting the same tapes to one of the 

raters, .-after an interval o^ one week. Each -rater scored each tape on bo tin 

scales^. The reliability scores obtained are shown in Tables 4 : 5 and 

4 : 4.

Scale: Koegel et_ Gardner a^

Reliability measured: Inter
rater

Test/
re-test

Inter
rater

Test/
re-test

No items on which 
agreement 439 438 167 182

Total no. items 300 300 280 280

Point by point 
reliability 88^ 929g 60)6 63$

TABLE 4 : 3
Inter-rater and test/re-test reliabilities for scoring dressing tasks

Scale: Koegel e_l Si. Gardner al

Reliability measured: Inter
rater

Test/
re-test

Inter
rater

Test/
re-test

No items on which 
agreement 431 446 143 180

Total no. items 300 300 280 280

Point by point 
reliability 869^ 89^6 31^1^ 64$

TABLE 4 : 4
Inter-r'ter and test/re-test reliabilities for scoring stacking task
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B. Observational measure of -patient behaviour

In the study examining the effect of nurse performance on patient 
behaviour (Experiment 9, see also section 4.2.1), repeated obser­

vational measures were taken of three patient behaviours, (l) 

successful self-feeding responses, (2) number of head-bangs during 

session and (3) time spent out of seat during session. Observers 
were members of the Department who were aware of the trained/untrained 

status of each nurse, but were unaware that this variable was being 
examined as part of the experiment (see page 233). Inter-rater 

reliability scores were calculated for each measure for one session 
during each experimental condition (including baseline), For the 

self-feeding measure, a 'trial scoring' procedure was followed 
(see Kelly, 1977) and a point by point reliability i.e.
no trials on which agreement
total number trials was calculated for each session. 'Total

reliability scores' i.e. were calculated for
observations of number of head-bangs and time spent out of seat. The 
reliability scores obtained for each measure on each session are 
presented in Table 4:5. In every instance except one, the 
reliability score obtained was above 909^ a figure which compares 

favourably with the reliabilities reported in the majority of 

studies published in the Journal of Applied Behaviour Analysis 
(Kelly, 1977).

4.3 STUDY MATERIALS

4.3.1 Introduction
The purpose of study materials (i.e. study guides and unit tests) 

in the PSI system is to encourage active responding by students as
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Sessions

1 2 3 4 5 6 7

m A
r4 ©
p A
: 8"0) •rlo§ © ® CO 44 m

No. trials on which 
agreement 21 26 16 28 15 18 18

Total no. trials 21 28 16 30 15 19 20
Point by point 
reliability 100^ 93^ 1009^ 939^ 100^ 95^ 90^

% &
^ 9© .Q tj
B as

% A

Smaller session 
total 71 40 0 72 1 0 44

Larger session 
total 75 43 0 76 1 0 46

Total reliability 
score 95^ 939& 100^ 959^ lOO^g 100^ 969^

+i •§ 8
©■p m
L
© ©©a ?■H 4464 O

Smaller session 
total 10 116 6 240 9 0 174

Larger session 
total 11 120 7 246 9 0 181

Total reliability 
score

-------------------
91^ 97^ 86^ 989^ 100^ 100^ 96^

TABLE 4 : 5

Inter-rater reliabilities for observational measures of successful 

self-feeding, number of headbangs per session, and time spent out- 
of-seat.
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they work through the set teart (see section 2.2,2), Initial 

design of a course using PSI methods therefore requires (l) selection 

of a suitable text and (2) preparation of study materials for that 

text. Choice of text is likely to be determined in part by 
insititutionalconstraints (see section 4.1.2). M particular, 

since the PSI method requires the provision of texts for each student 
financial constraints preclude the use of expensive books. Texts 
for PSI courses in Experiments 1-4 were chosen by the Department.
The Schaefer and Martin (1969) text used by Epling, Walsh and Gather- 

cole (1974) was rejected, even though study guides and tests were 
available (see Epling, Gathercole and Waqsh, 1974). %e texts selected 

were 'A Primer of Behaviour Modification' (Wenrich, 1970) and 
’Behaviour Modification in Applied Settings' (Eazdin, 1975'). ®oth 

were relatively inexpensive paperbacks, allowing purchase in suffi­
cient quantity for each student to keep a copy throughout the course.

4.5*2 Study materials for courses in principles based on the
Wenrich (1970) and Kazdin (1975) texts

Study guides were devised by the Department to cover chapters 

of the two books which were to be used as the six set units for 
the course (see Experimental, Materials section, page 8($. Ihit 

tests were prepared for Units 1-4. These materials are reprinted in 

Appendix II. Marking procedure for the study guides and unit tests 
is described in the Procedure section. Experiment 1 (page SB).

Marking reliabilities were calculated on the basis of ten examples
of each study guide and each test completed by volunteers prior to the course,
Inter-raterrraiiabilitrVaa' caloulated by presenting the material

b reliability by

presenting the same material to one of the tutors
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after a period of one week, %e point-by-point reliabilities 

obtained are shown in Table 4 : 6.

4.3,3 Study materials for courses in principles based on the
MacKrell and Remington (1976) text

The courseorganisers expressed dissatisfaction with the texts 
used in Experiment 1-4, since they were not specifically designed for 
staff working in institutions for the mentally handicapped. Conse­

quently, a new text, 'Behaviour Modification in the Care of the 
Jfentally Handicapped’ (jfecKrell and Remington, 1976 see Appendix 

III), written specifically for staff in this setting, was introduced 

for Experiments 5-7 (see Materials section. Experiment 5, page I3fo).

A study booklet, containing seven study guides and three unit tests, 

was prepared by the authors for use in conjunction with the text 
(see Appendix IT). A pilot study was run to check the new text 

and study booklet and the material was revised on the basis of 
results obtained, (see Procedure section. Experiment 5, page 131).

The materials were reproduced by Offset Lithographing and thus could 
be produced in large numbers at low cost; this had the advantage 

that each student could receive his own copy of the text rather 

than merely having access to one for the duration of the course. 

Marking procedure for the study guides and unit tests is described 
in the Procedure section, Experiment 5 (pagel39). Marking 

reliabilities were calculated on the basis of ten examples of each 
study guide and test completed by volunteers priorto use of the 

materials in the experiments. Inter-rater reliability was assessed 

by presenting the material independently to two course tutors, and 
test/re-test reliability by presenting the same material to one 
of the tutors after one week. %e point-by-point reliabilities
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are presented in Table 4 : 7.

4.4 SETTING OF RESEARCE

4.4.1 In-service training in behavioar modification at Coldeast
Hospital

Experiments 1-9 were each conducted in Coldeast Hospital,

Portsmouth. In-service training in behaviour modification at this 
hospital was the responsibility of the 'Joint Department of 
Behavioural Assessment aind Therapy' (referred to in the present 
thesis as 'the Department'). The Department was staffed by nursing 

staff and clinical psychologists. When the experiments began, the 

Department consisted of a Charge Nurse, a Senior State Enrolled 

Nurse, a Basic Grade Clinical Psychologist and a Probationer 
Clinical Psychologist, '^hese staff had previously designed and taught 

several courses in behaviour modification principles using lecture- 
based methods, T^e courses had been considered successful, and 

had attracted staff from other establishemeats in the region (see 
section 4.4.2). Following Experiment 4, the original staff were 
replaced by four new staff (a Sister, a Staff Nurse, a Basic Grade 

Clinical Psychologist and a Probationer Clinical Psychologist),

The courses were held in a classroom; two smaller rooms were also 
available for individual tutoring and marking of work,

4.4.2 Subjects

The majority of subjects allocated to courses in Experiments 1-9 

were nursing staff from Coldeast Hospital. Trained staff and Nursing 

assistants were allocated to courses by the Senior Nursing Officer.
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Allocation policy was largely determined by insitutional constraints 
(see section 4.1.1), but a commit ment was made to ensure a range 

of nursing grades on each course. Trainee nurses were allocated 

to the Department for placements of four to six weeks, and attended 

courses in principles in the first week of the placement. Places 

on the courses were also offered to staff from other establishments 
in the Portsmouth and Southampton region. The number of places 

offered to non-Coldeast staff on each course was determined by the 

Senior Nursing Officer, and the establishments themselves nominated 

the staff who would attend. In addition to Goldeast nursing staff 

courses in Experiments 1-7 were attended by nursing staff from Tat- 

chbury Mount Hospital, Southampton, Sandy Point Hospital, Hayling 

Island, St. James' Hospital, Portsmouth and the Wessex Medical Unit 
Portsmouth, Hostel staff from Locksway House (Portsmouth District) 

and the White House (Southampton District) and teaching staff 

from Coldeast Hospital School and Wessex Medical Unit School.

4.5 GENERALISATIONS AND EXTENSIONS OF FINDINGS FROM THE BASIC 

SERIES OF EXPERIMENTS

Experiments 1-9 investigated training in the context of full-time 

block-release courses in a hospital setting, comparing the effect of 

PSI and lecture-based methods, investigating the effects of contin­

gencies of reinforcement, and examining the effect of PSI training 

in principles of behaviour modification on performance skills in 
that setting. It cannot be assumed that findings obtained in 

Experiments 1-9 will necessarily apply in other settings, where 

different contingencies of reinforcement might be expected to operate.
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Consequently, applications of PSI to other settings need to be 

empirically investigated. Experiments 10 and 11 were, therefore, 
designed to provide evidence concerning the generality of findings 
obtained in the basic series of experiments. Experiment 10 compared 
lecture-based and PSI methods in the context of part-time training 

in a clinical setting, with teachers from St. Francis' school (for 

mentally handicapped children) serving as subjects. Experiment 11 
investigated the effect in a university setting of contingencies of 

reinforcement which had proved effective in altering study patterns 

in the hospital setting. The experimental design and analysis used 

in these Experiments was identical to that in Experiments 1-7, and 
materials were drawn from those used in the earlier experiments 
(see Chapter l4).
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CHAPTER 5

EXPERIMENTS 1 & 2 : THE FEASIBILITY OF
\ TEE PSI METHOD IH THE CLINICAL SETTING

INTRODUCTION

Although research has repeatedly demonstrated the therapeutic 
potential of applied behaviour analysis (see section l.l), only 

a very small number of professional trained behavioural analysts 

is at present'working in British psychiatric and mental handicap 
institutions. In these circumstances the success of behaviour 

modification programmes which such professionals introduce is 

largely dependent on the cooperation of hospital staff. This is 

more likely to be given where staff are familiar with the aims and 
methods which are employed in bringing about behavioural change.

Training in behaviour modification skills is particularly 
valuable for hospital nursing staff who, by virtue of their constant 
contact with patients, are potentially able both to initiate and 

carry throu#i behavioural treatment programmes. Several studies 
(reviewed in section 1.3,2) have demonstrated that nurses, ward 

attendants, school teachers, parents and others can use behaviour 

modification techniques successfully when appropriate training 
programmes have been devised to teach the necessary skills.
However, these studies have only attempted to change one or at 
most a very limited number of trainee behaviours, and there remains 
a need to teach behaviour modification princinles in order to allow 

continuing functional analysis and manipulation of reinforcement
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contingencies in the client’s natural environment. Unfortunately, 

training in behaviour modification principles has generally 

been ineffective in changing the behaviour of individuals in the 
natural environment (see section l,3.l). It can be argued that 

there have been weaknesses in the methods which have been used to 
teach the principles of behaviour modification; many aspects of 

conventional educational practice run counter to empirically 

established principles of learning. This argument has been discussed 

in more detail in section 1.3,4,

In contrast-to conventional teaching techniques, the personalised 
system of instruction (PSi), first described by Keller (1966, 1967, 

1968) was based on behavioural principles, and was explicitly des­

igned to overcome the weaknesses of conventional teaching methods. 
Several studies have demonstrated PSI to be superior when compared 

with more conventional educational practices in the university sett­

ing. A review of these studies has been presented in section 2.3.
Epling, Walsh and Gathercole (1974) described a PSI course designed 

to teach behaviour modification principles to nurses. This study 
suggested that the PSI method might profitably be applied to such 
a setting. However, no comparison of PSI with other instructional 
techniques was attempted, so it was unclear whether the PSI approach 

was more or less effective than conventional methods would have been 
in the same situation, A "recommendation" contingent upon completion 

of a specified amount of work and free choice of activities once 

required course work had been completed were used in an attempt to 

reinforce study. Unfortunately, the relative importance of these 
contingencies in maintaining studying was not assessed, and the 

assertion that the favourable recommendation was probably the
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critical reinforcer is unsupported (see section 3.3,5).

The present experiments were designed to answer two questions 
arising from the Spling et al study. The aim of Experiment 1 was 
to evaluate the PSI method as a technique for increasing nurses' 

knowledge of behaviour modification by comparing a PSI course with 

a course covering the same material taught by conventional techniques. 
Experiment 2 was designed to clarify the part played by the favour­

able recommendation in reinforcing course-directed behaviour by 

comparing a course in which a recommendation was made contingent 
on appropriate performance with a similar course in which no 
contingent reinforcer was programmed.
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ErPERIMEKT 1: A COMPARISON OP A LECTURE 

COURSE & A PSI COURSE

DESIGN

Two course were rim. One group of students was trained by 

conventional lecture-based techniques. This group was subsequently 
referred to as 'Greup L*. A second group (subsequently referred to 

as 'Group K') was trained by a variation of the Keller PSI method.

It was expected that the PSI course would be more effective than 
the more conventional course. In order to test this hypothesis, 
subjects in each group were tested on a measure of knowledge of 
behaviour modification both before and after the course. It was 
predicted on the basis of previous research on the PSI method (see 

section 2.3) that subjects in Group L would show a less maiked 

improvement than subjects in Group E on the repeated test measure.

METHOD

Subjects

Thirteen nursing staff served as subjects. The selection of 
subjects and their assignment to groups was as described in section 
4.4.2. Six subjects were assigned to Group L and seven to Group K.

Materials
Set texts; The set texts included chapters from two books,

¥.¥. ¥enrich's "A Primer of Behaviour Modification” (1970), and 

A.E. Eazdin's "Behaviour Modification in Applied Settings" (1975). 

The texts were divided into 'units'. Units 1, 2 and 3 corresponded 

respectively to Chapters 4, 5 and 6 of the Wenrich book, tftiit 4 to 
Chapter 3 of the Kazdin book. Units 5 and 6 to Chapters 2 and 3 
of the ¥enrich book. A booklet entitled "Introduction to Behaviour 
Modification" (Gathercole and Rucker, 1974), was also used. There
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two versions.of this booklet. One of these was in the form of 
a programmed text, with the written material divided into small 
sections or 'frames' less than one page in length and each followed 
by a question which the student was required to answer before 

proceeding to the next frame. The second version of the booklet 

contained the same material in the form of a conventional text­
book.

Study materials; 'Study guides' were prepared for each of the 

set units. Each consisted of between ten and fifteen fill-in, 
multiple choice and short answer questions,

'Unit tests' covered Units 1 to 4. Each test consisted of ten 
items drawn from the study guides, .

These materials are reprinted in Appendix II.

Core Lectures; The topics, source material and duration of these 

lectures were as follows:
1. Introduction of behaviour modification/cathercole and Rucker 
booklet/ 2 hr.

2. Reinforcement, extinction and shaping/lfenrich Ch. 4/2 hr.
3. Negative reinforcement and punishment/Venrich Ch. 5/ 1 hr.

4. Deprivation and satiation, stimulus control/Wenrich Ch. 6/ 2.5 hr.
5. Misconceptions of behaviour modification/kazdin Ch. 3/ 1.5 hr. 

These lectures were prepared as carefully as possible in order to 

ensure that the content which was covered was identical to that 
contained in the original sources.

Additional Lectures: Five additional lectures were prepared as 
follows:
1. Assessment of patients/ 30 min.

2. Measuring and recording behaviour/ 30 min.

3. Measuring, recording and graphing behaviour/ 2 hr.
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4. Language development/ 1 hr.
5. Behaviour modification and play/ 1 hr.

Videotaped demonstrations; Three video tapes weit made. The 
first of these (30min, duration) demonstrated a programme employ­

ing the method of backward chaining to teach children to dress 
and undress. The second tape (30 min.) outlined the stages of 

a speech development programme from the shaping of eye-contact 
to the teaching of simple concepts. The third tape (l5 min.) 

depicted operant conditioning of rats in a Skinner box, illustr­

ating the concepts of reinforcement and punishment.
Practical exercise materials; A videotape depicting a woman 

woricing at a desk was used to provide data for a time sampling 
exercise which complemented lecture 2. For this exercise, stop 

watches, event counters and time sampling record sheets were 
available to students.

Finally, materials were available for exercises in observing and 

recording behaviour on a ward. These included the Progress Assess­
ment Chart (Gunsberg, 1966) the Language Development Chart (jeffree 
and Cunningham, 1971) and the Behaviour Profile, (Spling, Gathercole, 

and Walsh, 1974).

Points charts; Points charts were designed to illustrate which 

activities were 'required* and which were bonus’, the points which 

could be earned for each activity, the number of points required 

for the 'outstanding * and ’satisfactory* grades to be achieved, 
and the points earned by each student.

Certificates of Course Comnletion; The certificates, which were 

signed by the District Nursing Officer and a Clinical Psychologist, 
stated:

"Mr. has completed one week of supervised training in
the principles of behaviour modification,"
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Test materials: Pre- and post-course test 1 was used (see 
Appendix I ). Inter-rater and test/re-test reliabilities for this 

test have been presented in section 4,2.3.

Procedure

General Features;

The courses were held at Coldeast Hospital. The setting has been 

described in section 4.4.1. Two pilot courses were run, one taught 

by conventional methods and one by the PSI method,in order to ensure 
that the material to be used could be covered in the time allocated.
For students in both Groups L and E a course was five days in dur­

ation (20 sessions,4 per day). Session 1 was used to give students 

a general introduction to the Department and its staff. The pre-test 

and a briefing on behaviour modification and its application in Cold- 

east Hospital were presented in Session 2. The post-test was adminis­
tered during the final session. The remaining seventeen sessions (25 
hours) were all used for teaching and Groups L and K experienced 

different treatments during this time.
For Group L, the core content of the course was delivered in the

form of timetabled lectures (Table 5 : l) described above (Materials/

Core lecture section) although students were also given access to the
set texts (hut not study guides and unit tests) used by Group K. Group

K received the same content delivered using a Keller course format
described below. This work was carried out in the time set aside for
self-paced work (Table 5 : 2), and was reinforced with points (Table
5 : 3). Additional lectures (see Materials section) were given which

with one minor exception, were identical in content and presentation
for both groups. The sole difference between the lecture and ihePSI groups

1 The only exception regarding material taught was the lecture given 
to Group L entitled "Measuring, recording and graphing behaviour", 
which for Group K was replaced with a shorter lecture, "Measuring 
and recording behaviour", and a graphing exercise requiring the 
student to complete four graphs.
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Day Session Time Activity
1 1 9.00 General introduction

2 10.30 Pre-test
11.30 Course instructions
12.00 Behaviour modification briefing

3 14,00 Lecture; "Introduction to behaviour 
modification"

4- 15.^3 Continued
16.30 Lecture; "Assessment of patients"

2 5 9.00 Lecture: "Measuring, recording 
and graphing behaviour"

6 10.30 Continued
11.30 Time sampling from video
12.00 Lecture; "Reinforcement, extinction 

and shaping"
7 14.00 Continued
8 15.30 Lecture; "Negative reinforcement 

and punishment
16.30 Tutored group discussion

3 9 9.00 Lecture; "Language development"
10 10.30 Lecture: "Deprivation and 

satiation, stimulus control"
11 14.00 Lecture; "Misconceptions of behav­

iour modification"
12 15.30 Continued

16.00 Lecture; "Behaviour modification 
and play"

4 13 9.00 Introduction to practical exercises
14 10.30 PAG on ward
15 14.00 Behaviour profile on ward
16 15.30 Tutored group discussion

5 17 9". 00 Time sampling on ward
18 10.30 Continued

11.30 Programme design
19 13.30 Video tapes; Dressing and speech 

development programmes
20 14.30 Post-test

TABLE 5 : 1

Experiment 1 - Timetable for Group L
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Day Session Time Activity

1 1 9.00 General introduction
2 10.30 Pre-test

11.30 Course instructions
12.00 Behaviour modification briefing

4 16.30 Lecture: "Assessment of patients"

2 7 14.00 Lecture: "Measuring and recording 
behaviour"

14.30 Time sampling from video
3 9 9.00 Lecture: "Language development"

4 13 9.00 Lecture: "Behaviour modification 
and play"

5 19 13.30 Video tapes: Dressing and speech 
development programmes

20 14.30 Post-test

All remaining periods Self-paced work

TABLE 5 : 2
Experiment 1 - Timetable for Group K
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COURSE ACTIVITIES Minimum points 
required for 
progress to 
next activity

I&ximum
points
possible

Required Activities
Lectures 5 each 5 each
Video tapes - dressing and 
speech developnent 5 5
Gathercole and Rucker booklet 40 40
Study guides 17 each 20 each
tMit tests 8 each 10 each
Graphing exercise 5 5
Time sampling from video 4 4
Time sampling on ward 8 16
PAC exercise . 18 25
Behaviour profile 18 25
Programme design 20 50

Bonus Activities
Additional study guides 8 each 10 each
Video of Skinner Box 5 5
Additional graphing 5 5
Additional PAC 18 25
Language Development Chart 18 25

TABLE 5 : 3

Experiment 1 - Minimum score and maximum possible score for 
each activity (Group k).
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was that students in Group L were required to attend these lectures, 

whereas for students in Group K, attendance was voluntary but re­
inforced with points (Table 5 : 3).

Both groups were required to complete the same practical 

exercises. These are shown in Table 5 : 3. For students in Group 
L these activities were timetabled (see Table 5 : l). In contrast 

students in Group K could complete these activities at any time 
during the period allocated to self-paced work, and were reinforced 
with points for so doing (Table 5 : 3). Students in both groups 

received the same amount of marking and assistance from tutors when 

completing these activities.

The activities described above were designated as 'required 

activities'. Activities were so designated if they or an equivalent 

activity had been included in the conventional course. In addition 

to this work, students in Group K could complete 'bonus activities'
(see Table 5 : 3). These activities were included so that students 

completing required work before the end of the course could select the 

additional work they most preferred. Students completed bonus activ­

ities during the time set aside for self-paced work, the work again 

being reinforced with points.
The same tutors (a Charge Nurse, a Senior State Enrolled Nurse and

two psychologists, all members of the Department) served for both
courses. In order that the staff/student ratio was identical for

2 These same tutors had, prior to the present experiment, designed 
and taught a number of courses in behaviour modification at Coldeast 
Hospital, using the lecture method, (see section 4.4.l). The lecture 
course in the present experiment is based on these courses. The 
author was involved as little as possible in the experimental courses 
in order to minimise possible experimenter bias towards the PSI 
method.
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each course, only one tutor was available at any one time.

Instructions;

Owing to the very different course structures for the two groups, 

the different instructions indicated below were administered during 

Session 2.
Group L; Students in this group were each presented with a 

timetable (Table 5 : l) and a copy of the set texts, including the 

conventional form of the Gathercole and Rucker booklet. They were 

then told that attendance at lectures was required, and that the 

set texts were background reading for the course. Finally, students 

were shown a Course Completion Certficate and told that this would 
be presented to them at the end of the course.

Group K; Students taking part in the Eeller-style course were 

given the set texts, including the programmed version of the Gathercole 
and Rucker booklet, together with the study guides for Units 1 to 4, 

They were then required to read the instructions "how to use the books" 

reprinted in Appendix 11. Next they were given verbal instructions 

which explained the operation of the course, and were then presented 

with the timetable shown in Table 5 : 2, They were then required to 
read the following:

"Points are given for each assignment. These let you 
see how well you are doing as you work through the course.
If you get maximum points on each of the required activ­
ities, you will score 310 points, so if you score 310 
points this indicates that you have an outstanding know­
ledge of behaviour modification. If you score less than 
the maximum on required activities, you may make up for this 
by completing a bonus activity or two. If you score 310 
points or more this way, again it will indicate that you have 
an outstanding grasp of the ideas of behaviour modification.
If you score less than the minimum on any assignments, this 
will indicate that you have missed out on some part of the 
course and really need to go over that area again. Any 
score above 238 points (the sum of the minimum number of 
points for the required activities) will show you have a
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reasonable knowledge of behaviour modification. You may, 
then, earn one of the three grades for your work, A score 
of 310 points or more will earn you an 'outstanding', a score 
of 238 to 309 will earn you a 'satisfactory', and any score 
below 238 will lead to you being given a grade of 'incomplete' 
because you will have missed out some of the work."

Finally, students were shown a Course Completion Certificate and

told that this would be presented to them, after the course.

Course operation;

The lecture course involved the presentation of timetabled lectures, 
video-tapes, discussions and practical exercises as described above. 

Students in Group K completed self-paced activities serially.
Their work was marked individually by the course tutors. Marking 

sessions were held in a room set apart from the classroom.
Figure 5 : 1 shows the sequence of procedures involved in marking 

study guides and unit tests. When marking study guides, the tutor 

read through the student's answers, and placed a mark against any 

which were incorrect. If all answers were correct, the tutor awarded 
20 points and discussed some answers with the student to check that 

comprehension was complete. For each incorrect answer, one mark 
was deducted from the maximum score. However, incorrect answers 

were always discussed, and if the student successfully defended his 

response or restated it correctly, he was awarded the mark. The 
tutor kept a record of the student's score and the session in which 

the study had been marked.

If the student failed on more than three questions (i.e. scored 16/20 
or less), he was given guidance as to the areas needing additional 

study, and required to re-read the unit. Following the period of 
further study, the student returned to the marking room and previous 

incorrect answers were re-marked, if the student again failed to
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FIGURE 5 :1

Experiment 1 - Plow chart to show sequence of procedure for

marking study guides and unit tests for Group K
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meet the criterion, he was given a short period of tuition, then 
advised to read the unit once more before proceeding. The revised 
score for the study guide and the session in which it was obtained 

were again recorded by the tutor.

Study guides 1-4 were followed by unit tests, which students 

completed without the help of the text or the tutors. These were 
marked using the same procedure adopted for the study guides, except that 
the student was required to score S/lO or better before proceeding to 

the next unit. If the student failed to reach the criterion, he was 

required to re-read the unit before re-taking the test, and if he failed 
again, he was given a short period of remedial tuition and told to read 
the unit once again before proceeding.

Reliabilities for the marking of study guides and unit tests have 

been presented in section 4,3.2.

Students scoring less than the specified minimum requirement on other 
self-paced activities were also asked to repeat the work until the 
minimum score had been achieved.
Points eamed were recorded publicly on a points chart pinned to 

the classroom wall. Points were recorded on the chart on the end of 

every session, so that each student could gauge his performance (a) 
relative to the target number of points for each grade and (b) relative 

to other group members.

RESULTS

For each student, raw pre— and post—course test scores were expressed 
as percentage correct scores, and from these each student's 'improvement 

score was calculated by subtracting the pre—course percentage correct
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score from the post-course test percentage score. Groups L and K 
were then compared using Mann-Whitney U tests, on (l) pre-test scores,
(2) post-test scores and (3) improvement scores.

Table 5 : 4 shows a mean percentage pre- and post-course test scores 

for the two groups. Figure 5 : 2 presents these scores for each 

student. The mean pre-test score for Group L was 9.9 above that for 
Group K. This difference was not significant (tfel3, n^=6 ng=7, 
p>0,05, 2-tailed), However, the mean post-test score for Group K 

was 25.0 above that for Group L, and this difference was significant 
(H=3.5, n^=6 p<0,05, 1—tailed). The mean improvement score for

Group K is 31.9 above that for Group L. Again, this difference was 
significant (0=0, n^=6 ng=6, p<0,05, 1-tailed),

GROUP N TEST MEASURES
Mean pre-test 
score {%)

Mean post­
test score (^) fean improvement 

score ifo)

L ■ 6 27.8 54.9 27.1
K 7 17.9 79.9 59.0

TABLE 5 : 4
Experiment 1 - Mean percentage correct scores for each group 

on the pre- and post-course test.

The work complete by Group K was measured by recording the total 
number of points earned by each student during the course. Figure 
5 : 3 shows the number of points scored by students in Group K,

The mean number of points earned by the group was 322.5, compared 

to the 310 points necessary to earn a grade of 'outstanding'. Only 
one student failed to achieve this standard (this student obtained
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350

subjects
FIGURE 5:3

Experiment 1 - Total number of points scored by each

student in Group K, Subject 7 withdrew 
from the course.
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a ’satisfactory’ grade).

Subject 7 withdrew from Group K after two days of the course, and 
therefore was not included in the statistical analysis of post-test 

and improvement scores

Discussion of Experiment 1 is deferred until Experiment 2 has been 
reported.
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EXPERIMENT 2: THE ROLE OF CONTINGENT RECOMMENDATIONS 

AS TERMINAL REINFORCERS FOR STUDY

DESIGN

Two groups of students, both to be trained by the PSI method, 

were assigned to courses which differed only in the relation between 

study behaviour and the awarding of a recommendation. For one group 
the recommendation was intended to serve as a contingent terminal 

reinforcer: the awarding of a recommendation to a student was condit­
ional on the completion of a pre-set work requirement. This group 
was designated 'Group CR' ('Contingent Recommendation’), The other 

course was included to check the role of the recommendation as a 
reinforcer. This group ('Group NR', 'No Recommendation') was not 

awarded a recommendation.

It was expected that students receiving a contingent terminal re­
inforcer (Group CR) would (l) work more consistently and (2) learn 

more than students not receiving a programmed contingent terminal 
reinforcer (Group NR). To test these hypotheses. Group CR was comp­

ared to Group NR on a measure of work completed during the course, 

and on the measure of improvement in knowledge about behaviour 
modification used in Experiment 1.

METHOD

Subjects
Thirteen nursing staff served as subjects. The selection of subjects
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and their assignment to groups was as described in section 4.4.2. 

Seven subjects were assigned to Group CR and six to Group RR, 

Materials
Materials were identical to those used for the PSI course (Group K) 

in Experiment 1, except that the Certificates of Course Completion 
were not employed, and a favourable recommendation was introduced. 
This recommendation took one of two forms, A 'Satisfactory Recomm­
endation' stated (on headed notepaper);

"Mr. has completed one week of supervised trsdning
in the principles of behaviour modification."

The second form of the recommendation was based on that used in

the study by Epling et al. This 'Outstanding Recommendation' stated:
"Mr. ___________ has completed one week of supervised training
in the principles of behaviour modification. He has demon­
strated a marked interest in his work, and has studied 
systematically and carefully. He has thought carefully 
during the course of study, and shows an independent, 
critical approach which reveals a gpod grasp of the princ­
iples.
He is a reasonable, mature student who is capable of 

initiating and pursuing his own projects. He has a pleasant 
manner and works well in a team.

In summary, he has shown the qualities of an excellent 
nurse, and has completed his work here with distinction."

All recommendations were signed by the District Nursing Officer and
a Clinical Psychologist.

Procedure

Group CR: The procedure for Group CR was identical to that for 
Group K in Experiment 1, except for the introduction of favourable 
recommendations and the omission of the Certificates of Course 

Completion used previously. Students in this group were awarded 
Satisfactory or Outstanding Recommendations (see Materials section 

above), contingent on course performance. Copies of the recommend­

ations were shown to students prior to the course.
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Instructions were similar to those given to Group K in Experiment
1 except that students were also told:

"If you earn a grade of ’satisfactory’, you will receive a 
Satisfactory Recommendation, and if you earn a grade of 
’outstanding’, you will be given an Outstanding Recommendation.
If you gain an Outstanding Recommendation you can have it 
sent to anyone you choose."

Group NR; Procedure for Group NR was identical to that used for 

Group K in Experiment 1 except that no mention was made of Course 

Completion Certificates.

RESULTS

Work completed was measured by recording the number of points each 

student earned during the course. For each student, raw pre- and 

post-course test scores were converted to percentage correct scores, 

and an improvement score was calculated by subtracting the pre-course 
percentage correct score from the post-course percentage correct score. 
Groups OR and NR were then compared using Mann-Whitney U tests, 
on (l) total number of points scored, (2) pre-test scores, (3) post­

test scores and (4) improvement scores.

GROUP N WORE MEASURE TEST MEASURES
(mean number 
of points 
scored)

Mean 
pre-test 
score (^)

Mean
post-test 
score {io)

Mean improvement 
score (%)

CR 6 300.1 17.9 76.2 58.3
NR 7 324.7 ' 24.3 76.1 51.8

TABLE 5 : 5
Experiment 2 - Mean number of points scored, and mean percentage

correct scores on pre- and post-course test for each 

group.
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Table 5 : 5 shows the mean number of points scored, and mean 

percentage correct pre- and post-course test scores for the two 
groups,

Figure 5 : 4 shows the total number of points earned by each 

student. The mean number of points earned by Group CR was 24.6 
below that earned by Group NR. This difference was not statis­
tically significant (u=7, n^=6 n_=7, p>0.05, 1-tailed).Thus 

Group CR did not complete more work than Group NR. In fact,the res­

ults tend in the direction opposite to that.predicted by the hypothesis: 
the group with the contingent recommendation scored less points 
than the group without a recommendation. Only two students in Group 

CR scored the 310 or more points necessary to earn an 'outstanding' 
grade and recommendation, while only one student in Group NR failed 

to attain the 'outstanding' standard.

Figure 5 : 5 shows the pre- and post-course test results for each 

student. There were no significant differences between Groups CR 

and NR on pre-test, post-test, or improvement scores, (W=12.5, 19, 
and 17 respectively, n^=6 n.=7, p>0.05 in each case).

3 Although the probability of obtaining a U score as low as 
U=7 is less than 0.0$, this difference was not significant 
because a 1-tailed test was used, and the difference was not in 
the direction predicted by the hypothesis.
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GEIfSRAI, DISCUSSION

Efficacy of the PSI method

The results of Experiment 1 supported the hypothesis that, in the 

present setting, students taught by the PSI method learned more 
than those taught by more conventional lecture-based methods. This 

finding was consistent with results from comparisons of the two 
methods in the university setting.

Pre-test scores for students in Group K did not differ signif­
icantly from those for students in Group L; thus prior to the course 

the two groups were similar with regard to knowledge about behaviour 

modification. However, on the post-test measure. Group K scored 

significantly higher than Group L, and improvement scores for Group E 

were also significantly higher than those for Group L. Each student 
in Group E obtained a higher improvement score than any student in 
Group L.

It might be argued that this occurred because the lecture course was 

aimed at too low a level, so that students in Group L had simply 
covered less material than the PSI students. However, the pre- and 

post-course test was specifically designed to cover the basic material 

presented in the lecture course, and not the additional material which 

was available to students in Group K once they had completed the 
basic required work. Thus, the difference between the groups is not 

an artifact of the amount taught to Group L, although if Group E had 
stopped working after the basic work had been covered, it is possible 
that their scores would have been lower; perhaps covering the extra 

material allowed these students to consolidate their knowledge by 

seeing the terms used in more interesting contexts. On the other hand.
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the additional activities chosen were practical assessment exercises 
(PAC and Language Development Chart) rather than further reading 

about behaviour modification, so it seems most likely that the large 

difference between the groups reflects a difference in the efficacy 

of the two teaching methods. The reasons why the PSI method might 
be expected to be more effective than lecture-based techniques have 
been discussed in Chapter 2.

The role of the contingent recommendations

Experiment 2 was concerned with identifying the course contingencies 

maintaining studying. A favourable recommendation was made contingent 
on points earned for one group (CS), the hypothesis being that this 

would act as a terminal reinforcer. However, students in Group CR 
completed less work, as measured by the number of points scored, 
than those in Group M, who did not receive a favourable recommendation. 
Although the difference between the groups was not significant, the 

contingent recommendation may perhaps be better described as a terminal 
punisher; its award contingent on points scored apparently depressed 

performance relative to the group without the contingency.

Whether or not the recommendation functioned as a punisher, it is 
clear that it did not reinforce studying. This finding argues against 

the assertion made by Epling et al (l974) that the recommendation 
was the major reinforcer for completing their course. The assertion 

may hold true in the context of their investigation, since they 
reported that their students expressed interest in the recommendation 
during the course, (whereas those in Group CR in the present 

experiment did not). On the other hand, the Epling et al study 

did not include a course without a recommendation, so it is possible 
that such a course would have produced more studying than the course 
described.
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Groups CR and HR did not differ significantly with regard to 

pre-test, post-test or improvement scores on the repeated test 

measure. Thus, although Group CR scored less points than Group NR, 

this did not impair their test performance, although since most 
students' post-test scores were very high, it is possible that 
differences were present but masked by ceiling effects on the test 
measure.

Further eiperimentation is necessary if the effect of contingent 

recommendations on course work is to be clarified. Specifically, 

in order to test whether the recommendations functioned as reinforcers 
or punishers (or neither), elicitation effects (that is, the effects 

of non-contingent recommendations) would need to be assessed. What­

ever the part played by recommendations, the PSI technique is still 
an effective method of teaching: the two groups in Experiment 2 are 

comparable to Group K in Experiment 1 with respect to pre- and post­

course test scores, and all three PSI groups have higher post-test 

and improvement scores than the group taught by the lecture method. 
Therefore, since the expected reinforcement effect of contingent 

recommendations was absent from the present study, it would appear 
to be of more practical relevance to course design in the clinical 
setting to investigate the factors contributing to the effectiveness 

of the PSI method than to further inquire into the effects of such 
re c ommend ations.

SUMMARY

Experiment 1 was designed to examine the relative efficacy of the 
PSI and lecture methods in the clinical setting. The results of this
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experiment supported the hypothesis that students taught by 
the PSI system learn more than those taught by more conventional 
methods: post-test and improvement scores for the PSI group were 
significantly higher than for the lecture group.

Experiment 2 investigated the effects of contingent recommendations 

on the amount of work completed. The results suggested that if 

the recommendation had any effect at all, it was that of reducing 

the amount of work completed. It is certainly clear that the 

recommendation did not reinforce studying, since the group with the 

contingent recommendation completed less work than the control group 
which was not awarded a recommendation.
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CHAPTER 6

EXPERIMENT 3: TEE EPPECT 0? GRADES ON WORE COMPLETED

INTRODUCTION

In Experiment 2, awarding a favourable recommendation contingent 

on course performance did not serve to reinforce studying.

However, the PSI method still proved to be a highly effective 
teaching procedure: the three PSI courses in Experiments 1 and 
2 all produced greater post-test and improvement scores on the 
repeated test than did the lecture course. It is apparent there­

fore that some aspect(s) of the PSI technique is(are) sufficient 
to generate high levels of study without the necessity for contriv­

ing additional terminal reinforcers.

Reinforcement for study might possibly be provided by a number 
of features of the PSI method as employed in the previous exper­
iments .

First, students were free to select the bonus activities they 

preferred once they had completed the required work. The Premack 
principle (1959) states that behaviour with a high probability of 

occurrence in an individual's repertoire of responses can reinforce 
behaviour of a lower probability. Keller (1968) and others have 

attempted to use the principle within the PSI system, making lectures 
and demonstrations contingent on completing set amounts of work 
in an effort to reinforce study although Lloyd, Garlington, Lowry, 
Burgess, Euler and EnowIton (l972) have suggested that attendance 

at lectures may not be a "high probability behaviour" (see section 

2.4.6). In Experiments 1 and 2 preferred bonus activities may have

105



reinforced required work. However, the quantitative analysis 

necessary to test this hypothesis was not carried out.

Secondly, one-to-one marking sessions may have provided an 
opportunity for the reinforcement of study. Keller (1968) has 

stated his belief that a situation of "mutual reinforcement" exists 

between student and tutor in these sessions. Marking sessions in 

Experiments 1 and 2 were characterized by the fact that students 
received feedback for their performance, and were praised frequently 
by the tutor, since the courses were designed so that all students 
were likely to obtain high marks on each activity. Numerous studies 
have demonstrated that praise can function as a positive reinforcer 
(for example Hall, Lund and Jackson, 1968; Madsen, Becker and 

Thomas, 1968). Informative feedback has been used as a reinforcer 

in a variety of settings, including that of staff training (e.g. 
Cooper, Thomson and Baer, 1970). Cossairt,Hall and Hopkins (1975) 

found feedback plus praise to be more effective than feedback alone. 
It is possible, therefore, that feedback and praise from tutors 

may have reinforced course work in Experiments 1 and 2.

In addition to knowledge of results, students were givCTi points 

for activities completed and awarded a final course grade on the 

basis of these. In research into the PSI method conducted in 

University settings the final grade for a given course has been 
widely used as a reinforcer for study. Since final grades are 
usually awarded after a long delay, and not in specified relation 
to easily identifiable responses, in the PSI system the final 
grade is made up from smaller parts made contigently available to 
the student throughout the course, Keller (1968) and McMichael 

and Corey (1969) determined final grades by the number of units
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completed. Lloyd and Knutzen (1969) awarded points to students for 

completing course activities, and the resulting total number of 
points accumulated determined the grade given (the procedure 

adopted in the present series of experiments). There is evidence 

that grades can function as effective reinforcers in that manipul­

ation of grade requirements can be effective in changing study 
patterns throughout the course and the rate at wh±h students accum­
ulate points can be affected by manipulating the relationship 
between work and points awarded (e.g. awarding bonus points for 

work completed early in the course may lead to students completing 
more work in this part of the course). This evidence is reviewed 

in section 2.4,6,

In the clinical setting, grades are not part of a wider system 
of reinforcement as in the university, where a grade usually has 

implications for the student's degree. However, in Experiments 1 

and 2 grades allowed a student to assess his performance both in 
relation to an indication of how much work was required (expressed 
in terms of grades and the points target necessary to achieve each 
grade), and in relation to other students in the group (since points 

were displayed publicly). The issue of how effective grades are 

likely to be in the clinical setting is an important one; a 

special feature of the PSI method, as used in universities has 
been the specified relationship between work completed and grades 
awarded. Thus if the grade is meaningless in the hospital environ­
ment, the PSI method becomes very arbitrary and artificial.

In view of the demonstrated relationship between grades, points 
and work rate in university research, and the implications for 

the use of the PSI method in the clinical setting, Experiment 3
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was designed to examine these contingencies in this setting.

DESIGN

Two experimental conditions were run, with two independent 
courses in each condition. Students in the first condition were 
awarded points for completing course activities. They were given 

targets in the form of grades defined in terms of points, and a 
record of each student's points was displayed publicly. This 
group was designated 'Group GP' ('Grades plus Points'), and the 

contingencies in operation were similar to those for Group NR in 
Experiment 2 (see page gy).

The second group was not awarded points for work completed, 
and did not receive grades at the end of the course. Consequently, 
students in this group did not have a public record of the work 

completed by other students on their course. This group was desig­

nated 'Group N' ('No Points').
It was hypothesised that students whose work earned points which 

counted towards a grade would (l) work more consistently and (2) 

learn more than students not treated in this way. To test these 

hypotheses. Group GP was compared to Group N on a measure of work 
completed during the course, and on a measure of improvement in 
knowledge about behaviour modification.

METBOD

Subjects

Twenty-eight nursing and hospital school staff served as subjects. 
The selection of subjects and their assignment to groups was as
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described in section 4.4.2. Fourteen subjects were assigned to 

each group.

Materials

With two exceptions, materials were exactly as for Experiment 2. 
The changes were as follows•
1. A film (15 min.) illustrating a programme to eliminate head 

banging was introduced to serve as a basis for exercises 

previously conducted from observations of a patient on a ward,
2. Pre- and post-course test 2 (see Appendix,I ) replaced the test 

used in the previous experiments. This test included all items 
from the previous test, together with additional questions 
designed to make the test more difficult. The longer test was 
introduced in order to counteract possible ceiling effects 

found with the earlier version. Inter-rater and test/re-test 
reliabilities for this test have been presented in section 

4.2.3.

Procedure

General Features;

The general procedure was identical to that for the PSI courses 
in Experiments 1 and 2, with the following exceptions;
1, For administrative reasons, the courses finished thirty

minutes earlier on the last day than had the PSI courses in 
the first two experiments. The video tapes showing the 
dressing and speech development programmes were therefore shown 
at 11.30 a.m. on Day 5. In all other respects the timetable
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vas as presented in Table 5 ; 2 (page 84).
2, For this experiment, students were unable to spend as much 

time on the wards as they had previously. Therefore, the

second time-sampling exercise and the PAG exercise were con-
ducted from the video tape of the programme to eliminate head
banging,

3. Favourable recommendations were riot used since they had proved 
ineffective in Experiment 2.

Instructions;

The general instructions were the same as for PS I courses in 
the previous experiments. Certain instructions were specific to 
each group.

Group GP; This group was required to read the following;
"The course is self-paced; that is to say, we recognise that 
people leam at different speeds, and do not expect every­
body to complete the same amount of work during the week.
Points will be awarded for each activity. These will be 
recorded on the chart on the classroom wall. As we have said, 
there is no set amount of work you have to do - how much 
you do depends on how quickly you are able to work. If you 
acquire 320 points or more by the end of the week (equivalent 
to maximum points on the ’required’ activities), you will earn 
an ’outstanding’ grade for this course. A score of 250 points 
or more (equivalent to minimum points on the ’required’ 
activities) will earn you 'satisfactory' grade. If you score 
less than 250 points, you will receive a grade of ’incomplete' 
because you will have missed out on some part of the course.
The points will also allow you to see how well you are doing 
compared to other people in the group. ’’

Group N: This group was given the following instructions:
"The course is self-paced; that is to say, we recognise that 
people leam at different speeds, and do not expect every­
body to complete the same amount of work during the week.
There is no set amount of work you have to do - how much you 
do depends on how quickly you are able to work.’’
Course Operation;

The marking procedure was identical to that used for the PSI 
groups in the previous experiments. Points were recorded and
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displayed for Group GP in the same manner as for these earlier 

PSI groups. However, the points values were slightly modified 

to place less emphasis on practical activities. Table 6 ; 1 
presents the new point values allocated to each activity.
Tutors evaluated the work of students in Group N in exactly 

the manner used for students in Group GP except that points were 

recorded covertly by the tutors and nM awarded to the students.
A wallchart listed the activities which could be attempted and 
stated which were 'required' and which were 'bonus', but did not 

assign point values to these activities, stating simply the maximum 
score possible for each, and the minimum score which had to be 

achieved in order to progress to the next activity. During each 
marking session, the student was given his score for the activity 

he had completed, so that he had knowledge of his results, but 
at no stage was he told the results obtained by other students.

EESUITS

Work completed was measured by recording the number of points 

each student earned during the course. For each student, raw 

pre- and post-course test scores were expressed as percentage 

correct scores, and an improvement score was calculated by 
subtracting the pre-course percentage correct score from the 

post-course percentage correct score. Groups GP and H were then 
compared using Mann-Whitney TJ tests, on (l) total number of points 

scored, (2) pre-test scores, (3) post-test scores, and (4) improve­

ment scores.
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COURSE ACTIVITIES Minimum points 
required for 
progress to 
next activity

Maximum
points
possible

Required activities

Lectures 5 each 5 each
Video tapes - dressing and 
speech development 5 each 5 each

Gathercole and Rucker booklet 40 50
Study guides 17 each 20 each
Unit tests 8 each 10 each
Graphing exercise 10 20
Time sampling exercise 1 5 5
Time sampling exercise 2 10 15
PAC exercise 10 15
Behaviour profile 10 15
Programme design. 35 50

Bonus activities

Additional study guides 8 each 10 each
Video of Skinner box 5 5
Additional graphing 5 15
Additional PAC. 8 10
Language Development Chart 8 10

TABLE 6 : 1
Experiment 3 - Minimnm required score and maximum possible 

score for each activity.
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GROUP N WORE MEASURE TEST MEASURE
(mean number 
of points 
scored)

Mean 
pre-test 
score (^)

Mean
post-test 
score {%)

Mean
improvement 
score (^)

GP 14 309.5 22.4 63.9 41.5
14 239.0 33.7 60.0 30.4

Experiment 3
TABLE 6 : 2

Mean number of points scored, and mean percentage 

correct scores on pre- and post-course test, for 
each 'group.

Table 6 ; 2 shows the mean number of points scored, and mean 

percentage correct pre- and post-course test scores for the 
two groups.

Figure 6 ; 1 shows the number of points scored by each student. 

The mean number of points earned by Group GP was 70.5 above that 

for Group N. This difference was significant (0=6, n^=14 n_=14, 
p<0.05, 1-tailed). Six students in Group GP gained a grade of 

(outstanding’, seven reached the grade of 'satisfactory' and only 

one was credited with an 'incomplete'. In contrast, had grades 
been awarded to Group N, no student would have earned an butstand- 

ing', four would have attained a 'satisfactory' and ten would have 
been given an 'incomplete' categorisation.

Figure 6 ; 2 shows the pre- and post-course test results for 

each student. The mean pre-test score for Group GP was 11.3 
below that for Group H. This difference was not significant 
(■0^68.5, n^=14 ng=14, p>0.05, 2-tailed), The mean post-test
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score for Group GP was 3.9 above that for Group K, Again, this 
difference was not significant (l3=90, n^=13 n.=14, p>0,05, 1- 
tailed). The mean improvement score for Group GP was 11.1 above 

that for (hroup N, Wcf-this difference wa8,*6t):^f^ni*f%eknt Xn=6l, 
n^=13 ng=14, p>0.05, 1-tailed).

One student in Group N completed the course, but refused to 

take the post-course test. This student has, therefore, not been 

included in the statistical analysis of post-test and improvement 
scores

DISCUSSION

The hypotheses tested were that students having their work 
reinforced by points and grades (Group GP) would complete more 

work and consequently learn more than students not having these 
contingencies (Group N). These hypotheses wer^su^perted by 

the results. There was a particularly clear difference between 

the groups on the measure of work completed: only one student 

in Group GP failed to complete more work than the fastest worker 

in Group N. On the pre- and post-course test measure, there 

were no significant differences between the two groups on either 

the pre-test or post-test scores. However, the mean for Group GP 

was somewhat lower than for Group N on the pre-test, and slightly 
higher on the post-test, al(thth%#ithe groups did not differ significantly 

with regard to improvement scores.

The results are those which might have been expected in view 
of the fact that grades have been widely used to reinforce study 

in research into the PSI method in the university setting.
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However, there is a difference between the meaning of the term 

'grade' in thetwo settings. In the university setting, grades 
are usually meaningful in terms of contributing towards the 
student's degree. This in turn means that points may be viewed 

as conditioned reinforcers, since they are exchanged for the 
terminal reinforce!^ the grade which contributes to the degree.

On the other hand, in a clinical setting grades are primarily 

for the infomation of the student, and have no obvious more 

tangible consequence related to any wider system of reinforcement.
In this setting, therefore, it might be expected that points 
would not become conditioned reinforcers. Had this been the case, 
it might have raised special problems for the PSI method in 
teaching hospital staff, because of the difficulty in reinforcing 
study.

However, in the present experiment, it appears that some aspect(s) 

of points or grades did reinforce study, despite the apparent lack 

of tangible consequences for obtaining a given grade. This 

suggests that this area mi^t profitably be investigated further, 
since although in the clinical setting a system including points 

and grades appears contrived and artificial, the results of 
the present experiment indicate that this conclusion may in 

practice prove to be incorrect,

SUMMAHT

The present experiment was designed to test the hypotheses that 
reinforcing work with grades awarded on the basis of points 

earned for completing work throughout the course would cause
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students to work more consistently, and also to learn more, 
than students not reinforced in this manner. These hypotheseslwere in 

part supported by the results: there were significant diff­

erences between the groups in the predicted direction with
regard to : work completed but groups did not differ

lantly in terms of ^^re- and post-course test scores
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CHAPTER 7

EXPERIMENT 4 : TEE RELATIVE EFFECTS OF GRADES 

AND DISPLAYED POINTS ON WORK COMPLETED

INTRODUCTION

In research into the PSI method in the university setting, 
the most widely used reinforcer for study has been the 

grade awarded at the end of the course. In the setting of 

the UK hospitals, finding a comparable reinforcer presents 

a major problem. T-ihereas in the university setting, grades 

are meaningful in terms of their contribution towards a 
degree, there is no similar consequence in the hospital setting. 
Ifcder these conditions it might be expected that grades would 

not act as terminal reinforcers, and consequently points would 
not become conditioned reinforcers. Nevertheless, Experiment 3 

suggested that points and grades could function as reinforcers 

in the clinical setting.

However, Experiment 3 was not designed to investigate the 

relative .importance of grades and points in encouraging work.

The results therefore do not allow a conclusion as to whether 

grades alone, points alone, or a combination of the two, is 
critical in producing performance levels superior to those 
obtained when grades and points are absent. In some studies in 

the university setting, grades have not been awarded on the 

basis of the number of points scored, but have instead been 

determined by the number of units completed to a specified level
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of competence (Keller 1968, McMichael and Corey I969). Therefore 

it would appear that points per se are not necessary for useful 
amounts of work to be completed.

Specific functions for both grades and points may be hypothesised, 
and either (or both) may have been important in maintaining work 

in Experiments 1-3. First, grades provided a target for students 
to aim at, i.e. an external standard in the form of an indication 

of the amount of work they were expected to complete during the 

course. Secondly, since points were displayed publicly, students 
were able to make a comparison between their own performance and 
that of other members of the group. This feature may have fost­

ered competition between students; or at least the pace at which 

an individual worked may have been influenced by the work-rate 

of the rest of the group. More explicitly, students may have wor­
ked faster in order to get ahead or keep up with others.

The present experiment examines the relative importance of 

target grades and displayed points in maintaining course work.

DESIGN

There were three groups of students. Students in the first 

group were awarded points for completing course activities.
Points were not displayed publicly, but instead were awarded 
privately to the student, who was instructed to keep a record 

of the points he had gained. Grades were awarded on the basis 

of the number of points scored. The points targets for each 

grade were displayed on the classroom wall. This group was 
designated 'Group G' ('Grades').
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The second group differed only in that the points awarded for 
each activity were displayed publicly. Grades were then 
awarded on the basis of the number of points scored, and the 

points targets for each grade were displayed, as for Group G.
This group was designated 'Group GP' ('Grades + Points').

The contingencies in operation were similar to those for Group 
1'IPl in Experiment 2 and Group GP in Experiment 3 (see pages 

97 and no).

The third group did not receive target grades, or any indic­
ation of the number of activities to be completed. Points 
were awarded for each activity and displayed publicly. This 
group was designated 'Group P' ('Points').

Since there were a priori reasons for believing that both the 

target grade and the displayed point variables might be important 

in maintaining study, it was expected that Group GP would firstly 

complete more work, and secondly learn more, than either Group G 
or Group P. There was, however, no way of predicting which would 
be a more important variable when acting alone. Therefore, it 

was hypothesised simply that Group G and P would differ with 

respect to work completed and knowledge gained. To test these 
hypotheses, the three groups were compared on a measure of wcnck 

completed during the course, and on a measure of improvement in 
knowledge of behaviour modification.

METHOD

Subjects

Fifteen nursing and hospital school staff served as subjects.
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the selction of subjects and their assignment to groupswas as

described in section 4.4.2. Five students assigned to each 

group.

Materials

All materials were identical to those used for Experiment 5.

Procedure 

General Features;

The general procedure was similar to that for PSI courses in the 

previous experiments, the sole difference being that for admlnis- 
trative reasons courses in the present experiment finished 2 hours 

later on Day 5 than in Experiment 3. In other respects the 
timetable was as presented in Table 5 ; 2 (page 84 ).

Instructions r

The general instructions were identical to those for PSI courses
in the previous experiments. Certain instructions were specific 
to each group,

Group CP;

Students in this group were required to read the instructions 

concerning points and grades given to Group GP in Experiment 3 
(see page lid.

Group G;

The instructions given to this group were similar to those for 

Group GP, with the exception that the sentence regarding the public 
display of points was deleted, and students were instead told 
to keep private records of their own points.
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Group P;

The instructions given to this group were as follows:

"The course is self-paced; that is to say, we recognise 
that people learn at different speeds and do not expect 
everybody to complete the same amount of work during the 
week. Points will be awarded for each activity. These 
will be recorded on the chart on the classroom wall. As 
we have said, there is no set amount of work you have to 
do. How much you do depends on how quickly you are able 
to work. The points will allow you to see how well you 
are doing compared to other people in the group."
Course operation;

The marking procedure was identical to that used for the P3I 

groups in the previous experiments. Points were recorded and 

displayed for Groups GP and P in the same manner as for earlier 
PSI groups fpoint values for each activity are shown in Table 
6 : 1, page 11^. Tutors evaluated the work of students in .Group 

G in the same way, except that points were awarded privately to 
the student and not displayed publicly. During each marking 
session, the student was informed of his score on the activity 

completed, but he was not informed about the progress of other 

students.

For each group, a wall chart listed the activities which could 

be attempted, and stated which were 'required' and which were 
'bonus'. The charts for Groups GP and P listed the point values 

allocated to each activity, and the number of points necessary 

to achieve each grade. The chart for Group P listed the point 
values allocated to each activity, but made no mention of grades.

RESULTS

Fork completed was measured by recording the number of points 
earned by each student during the course. For each student, raw
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pre- and iCBt-cotrrse test scores were expressed as percentage 

correct scores, and an improvement score was calculated by- 

subtracting the pre-course percentage correct score from the 
post-test percentage correct score. The groups were then 

compared using the Kruskal-Wallis 1-way analysis of variance, 
and Mann-Whitney TJ tests, with respect to (l) the total number 
of points scored, (2) pre-test scores) (3) post-test scores and
(4) improvement scores,?

Table 7 : 1 shows the mean number of points scored, and mean 

percentage correct pre- and post-course test scores for each 
group.

Figure 7 ; 1 shows the number of points scored by each student. 
The mean number of points earned by Group G was 1.6 above that . 

for Group GP, which in turn was 31,8 above that for Grotp P. The 
difference between the three groups was significant (H=9.38, 
n^, Hg, n,=5, p<0.05). Group P differed significantly from both 
Group GP (U=0, n^=5, n^=3, p<0.05, 1-tailed), and from Group G 

(U=0, n^=5, 112=5, p<0.05, 2-tailed). The difference between 

Groups GP and G was not significant (D=12, n^=5, n2=5, p>0.05, 
1-tailed).

In Group GP, three students attained a grade of 'outstanding' 

and two 'satisfactory'. All five students in Group G earned an 

'outstanding' grade. In contrast, had grades been awarded to 
Group P, no student would have been credited with an 'outstanding' 

each student completing sufficient work for a grade of 'satisfact­
ory'.

1 The strategy of using Kruskal-Wallis and Mann-Whitney tests in 
combination had been employed by other researchers (e.g. Dua, 
1979). For discussion see Hays (1963).
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GROUP R WORK MEASURE TEST MEASURE
(mean number 
of points 
scored)

Mean
pre-test 
score ifo)

Mean . 
post-test
score (^)

Mean
improvement 
score {fo)

GP 5 334.0 42.0 92.7 50.7
G 5 335.6 24.7 87.0 62.3
P 5 282.2 22.3 56.0 33.6

TABLE 7 : 1
Experiment 4 - Mean number of points scored, and mean percentage 

correct scores on pre- and post-course test, 
for each group.

Figure 7 : 2 shows the pre- and post-course test results for 
each student. Unfortunately, the mean pre-test score for 

Group GP was 17.3 above that for Group G and 19.7 above that 
for Group P. This difference between the three groups was 
significant (S=7.94, n^, n^, n_=5, p<0.05). Group GP differed 

significantly from both Group G (0=0, n^=5, p<0.05, 2-
tailed) and from Group P (o=2, n^=5, n=5, p<0.05, 2-tailed).

The difference between Groups G and P was not significant (0=7.5, 

n^=5, ng=5, p>0.05, 2-tailed). The mean post-test score for Group 

P was 36.7 below that for Group GP and 31.0 below that for Group

G. The three groups were significantly different (h=8.64, n^, n_, 
p<0.05). Group P was significantly different from Group 

GP (0=0, n^=5, ^2=5, p<0.05, 1-tailed) and from Group G (0=1.5, 

n^=5, ng=5, p>0.05, 2-tailed). Groups GP and G were not signif- 
icantly different (o=9, n^=5, n=5, p>0.05, 1-tailed). The
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mean improvement score for Group G was 11.6 above that for 

^roup GP, -hich was in turn higher than the mean for Group P.

The difference between the groups was significant (S=8.00, n.,

^2* p<0.05). Each group was significantly different from

the others: Group P was significantly lower than both Group GP 
(D=4, n^=5, ng=5, p<0.05, 1-tailed) and Group G (u=l, n.=5,

P<0.05, 2-tailed), and Group GP was significantly lower than 
Group G (U=4, n^=5, p<0.05, X-tailed).

DISCUSSION

The results indicate that points were less important than 

grades in maintaining course work. The group receiving displayed 
points but not grades (Group P) scored significantly less points 

than either of the groups with grades (Groups GP and G). Conver­

sely, there was no significant difference between Groups GP and 

G, despite the fact that Group G did not have displayed points.

It thus appears that grades may function as terminal reinfor- 

cers even when they are not exchangeable for some more tangible 
reinforcer such as is the case in the university setting. i%en a 

teacher-imposed standard was arranged, it controlled study 

regardless of the displayed point condition. vJhen no such 

standard was in effect, less work was produced. This finding 

is consistent with an analysis in terms of Skinner's (I969) account

of rule-governed behaviour. The course instructions provided 

the student with information about the standard of performance 

to be regarded as 'outstanding', 'satisfactory' or 'incomplete', 

thus expressing the relationship between a set of responses and the
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