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Abstract

Differentiated instruction (DI) is considered a prerequisite for the inclusion of students with disabilities (SWD) in general education. The aim of this study was to describe and evaluate the type and quality of curriculum modifications for SWD in Greek early childhood co-taught classrooms. Sixty-eight general and special education teachers in 34 co-taught classrooms participated in this study. The collection of data included 68 lesson plans with accompanying questionnaires and 57 classroom observations. The findings indicated that co-teachers plan and implement more “instructional” than “curricular” or “alternative” modifications and that researchers’ and co-teachers’ reflections differ about the quality of the modifications (i.e., researcher instrument indicated low quality whereas teachers believed that their modifications addressed adequately the needs of the SWD). Further analyses relating to the impact of the students' and the co-teachers' demographic characteristics on the quality of the modifications are presented. The paper concludes with highlighting the implications of the study’s outcomes and provides some recommendations for altering existing practices.
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Introduction

Several changes have occurred in the education of SWD since the promotion of the practice of inclusive education in the last decades. The contribution of general education teachers (GETs) and special education teachers (SETs) to the education of students with the most demanding needs, under a co-teaching relationship, has provided a new research arena and a promising framework for the development of inclusive education. Co-teaching has been suggested as a promising approach to foster transition from a dual to a more blended and up to-date educational practice for students with and without disabilities who are educated in the same physical space (Friend, Cook, Hurley-Chamberlain and Shamberger, 2010). In a co-teaching relationship, teachers are sharing roles and responsibilities, including differentiated instructional methods, in an attempt to blend their expertise for students with and without disabilities. Friend et al (2010) describe six approaches/ variations of co-teaching that co-teachers can implement based on students’ needs: ‘one teach, one assist’, ‘station teaching’, parallel teaching’, alternative teaching’, ‘teaming’, and ‘one teach, one observe’.

In many countries, SETs provide instruction and/ or support within the mainstream class in an attempt to increase the time that the SWD are educated alongside their peers. In particular, SWD are eligible to receive individualized services within the mainstream class through differentiated instruction (DI) and the development of specific modifications of the general education curriculum. 
However, limited information exists in the international literature about the development, the use and the quality of modifications provided in single-taught and co-taught classes with SWD (e.g. Strogilos, Tragoulia, and Kaila 2015; Kurth and Keegan 2014; Ware, et al 2011). Even less is known on the use and development of DI at the early childhood level (e.g. Gettinger and Stoiber 2012; Purcell and Rosemary 2008), and especially in early childhood co-taught classrooms. It is this gap in research that this study seeks to address by investigating the types and the quality of modifications that GETs and SETs use in Greek early childhood co-taught classrooms to make the curriculum accessible to SWD. 
Even though there is no agreed definition of ‘curriculum modifications’, in this study we use the term ‘curriculum modifications’ to describe the use of modified materials that students use and the different ways that they complete daily activities and instructional tasks based on their abilities and needs (McDonnell, 2011). According to Tomlinson (2003) the differences of students in readiness level, interests, and learning profiles should be taken into consideration when planning instruction. Even though in this study we mainly refer to the use of modifications only for SWD, we consider that these modifications consist an important part of the framework of DI. Since DI provides a framework of learning and teaching to meet the diverse needs of all students in a classroom (Tomlinson, 2017), the modifications for the SWD could be conceptualised by teachers as part of an inclusive pedagogy to accommodate the needs of those students who need individual arrangements and support. By so doing, we are opposing to the idea that individual modifications for SWD are a special pedagogy or a remedial approach out of the scope of DI, or even a different lesson plan for each student in the class, which Tomlinson (2017) does not include in the framework of DI. By recognising that the individual support and arrangements for SWD are part of the everyday teaching structure in a differentiated class, we consider that we discourage the development of special teaching arrangements for these students away from their peers (e.g. resource rooms).
The Greek Context

In Greece, most SWD are currently educated in general schools with support provided by SETs. Current legislation encourages the inclusion of SWD in kindergartens, primary and secondary education (Law 3699/ 2008) through the use of modifications of the classroom environment and the curriculum. In addition, legislation initiated by the Ministry of Education (3699/ 2008) and the Ministry of Health and Welfare (P1b/G.P.oik.116847/ 2002) promote the participation of SWD in early childhood care centers/classrooms in accordance with the international movement on inclusion in the early childhood settings. This legislation encourages the development of inclusion through individualized instruction and the use of modifications of the general education curriculum. Given the focus of this study, it is important to mention that Greek kindergartens function under a different National Curriculum (NC) in comparison to primary schools, have their own principals and in many cases are not co-located with primary schools. The curriculum in the Kindergartens is considered more flexible in terms of its structure and content, whereas the curriculum in primary schools is highly structured and almost identical in all schools since it is based on common textbooks.  All teachers in kindergartens and primary schools are fully qualified but their teaching degrees are considered different since the first are qualified to work with children four to six years old while the latter with children six to 12 years old.
An important factor in the promotion of inclusive education in Greece is the integration of SETs in the general classroom under a supportive co-teaching arrangement for SWD. Co-teaching is a well-known inclusive strategy implemented in Greek general classrooms which includes students with moderate to severe disabilities such as those with intellectual disability (ID), autism, and physical or sensory disabilities. Co-teaching is not provided to students with specific learning difficulties since these students attend special classes for a few hours per week for remedial lessons. 

DI in Early Childhood Classrooms

Modifying and adjusting instruction to allow all students in a classroom to access the general education curriculum is at the heart of inclusive education. Purcell and Rosemary (2008) argue that planning effective and responsible teaching taking into consideration students’ individual characteristics demonstrates a sense of caring and compassion which is important in teaching young children. Despite the increase in teachers’ awareness that DI provides better opportunities for learning, traditional teaching in which all children receive the same instruction most of the time is still very popular (Kurth, Gross, Lovinger, and Catalano 2012; Vlachou and Fyssa 2016). 

Research in early childhood classrooms, even though limited, has provided positive results on the use of DI. Gettinger and Stoiber (2012), in their research on early literacy assessment on high-risk preschoolers, found that in experimental classrooms, in which curriculum-based progress monitoring and DI were implemented, the students demonstrated higher performance on outcome measures compared to students in no-treatment control classrooms. De Baryshe, Gorecki, and Mishima-Young (2009) also concluded that DI is a promising strategy to promoting early academic skills for the full range of children who attended Head Start classrooms. Even though they did not include a control group in their sample, they found that high-risk preschool learners made much more gains on vocabulary than did their lower risk classmates and the first showed rates of change that were similar or only slightly less than the latter on emergent literacy and math skills.  Siraj-Blatchford and Sylva (2004) in their longitudinal study in English early childhood settings, which involved 3000 children, found that the more a school does on matching curriculum differentiation with children’s cognitive level, the more effective its pedagogic practice will be.

Modifications for SWD
Modifications of the curriculum are necessary to ensure the quality of education provided to SWD in the general classrooms. According to Janney and Snell (2013) curriculum modifications should be an integral part of an inclusive classroom and their implementation should be combined with effective collaboration between co-teachers and the promotion of positive interactions between SWD and their classmates. However, research has indicated a lack of modifications for SWD. In a meta-synthesis of qualitative research, Scruggs, et al. (2007) stated that co-teachers tend to use the same materials and follow the same sequence of activities for all students, without making enough effort to individualize learning for SWD. In the Greek context, Strogilos, et al (2015a) identified limited curriculum modifications for SWD in their descriptive observations in co-taught classrooms. In addition to the limited use of curriculum modifications in the Greek co-taught classrooms, teachers indicated a moderate endorsement of the need for modifying the curriculum modifications for SWD (Strogilos and Stefanidis, 2015). Vlachou and Fyssa (2016) also recorded low frequency of modifications in Greek early childhood classrooms, since only in 10 out of the 52 classrooms that they observed, teachers were providing modifications for the SWD.

With regard to the type of modifications and their effectiveness in general classrooms, Kurth and Keegan (2014), in their study on the development and use of curricular modifications for SWD in three US districts, reported that GETs produced modifications of lower quality and clarity than SETs and teaching assistants. In addition, they found that experienced educators created more simplified modifications in comparison to beginning teachers who created more functional alternative modifications. Similarly, in Kurth et al’s (2012) survey, SETs believed that they ought to make more modifications than GETs and consequently reported that they made more than their general educator counterparts. Lee, Wehmeyer, Soukup and Palmer (2010) found that when teachers modify the curriculum the engagement of SWD increases, whereas their challenging behavior decreases. In a recent descriptive observational study, in 65 inclusive classrooms, Morningstar, et al. (2015) identified reductions in the cognitive demands of work for the SWD in almost half of these classrooms (51% of the observations). In addition, amongst the most frequent modifications for the SWD were changes in how materials were presented (31%), environmental adjustments (23%), and response alternations (25%). 

It appears that effective inclusion occurs when teachers modify the curriculum to the needs of all students but limited knowledge exists about the types and the quality of these modifications. Thus, the aim of this research is to describe and evaluate the type and quality of curriculum modifications for SWD which mainstream and special education teachers implement in early childhood co-taught classrooms. The data for this study were acquired as part of a larger research project on DI in co-taught classrooms (Strogilos et al, 2017). The research questions were as follows:

1. What type of curriculum modifications do co-teachers use to help SWD access the general education curriculum?

2. How do co-teachers evaluate the effectiveness of their modifications in early childhood co-taught classrooms?

3. How do the researchers evaluate the reported modifications for SWD?

4. How do the researchers evaluate the observed modifications for SWD?

Method

Participants

Five school districts in central Greece that operated early childhood co-taught classrooms (i.e. students from four to eight years old) as part of their inclusion policy were approached for data collection. An invitation email was sent to all schools with co-taught classrooms in these five districts and following the principals’ and co-teachers’ approval, 68 co-teachers in 34 co-taught classrooms contained in 33 schools (23 urban and 10 rural) were recruited in the study. The demographic characteristics of the recruited teachers and students are given in Table 1. The ‘disability label’ given to each student was based on the students’ official statement of special needs as it was described by the participating teachers.  Given the focus of the study, it is worth mentioning that all SETs in our sample were working on a full-time basis in one co-taught classroom and their main role was to support one child with disabilities. No learning support assistant (LSAs) were included in the researched classrooms, since, in contrast to many other countries, LSAs do not work in Greek mainstream schools. 
The 34 participating SETs represent the range of different training routes to a special education qualification in Greece. Specifically, 18 SETs had a BA in Special Education, 6 SETs had a BA in Primary Education and a Master’s degree in Special Education, and the remaining 10 SETs had short-term professional development (i.e. had completed a 400 hours seminar in Special Educational Needs). Moreover, as it can be seen in Table 1 the SETs were on average much younger and had fewer years of teaching experience than their GET counterparts. Finally, it is worth noting that all 34 SETs had received some training on DI as part of their special education studies while none of the participating GETs had received such training, an observation that was largely expected in the context of the study.
(Table 1 here)

 Procedure

 Questionnaires

A questionnaire was administered to all participating co-teachers. The first part of the questionnaire consisted of a lesson plan template in which we asked all GETs to provide an already taught lesson plan for all students in the class indicating the modifications they had provided (if any) for one student with disabilities (i.e. The student who the SET was also working with on a full-time basis). Similarly, we asked all SETs to provide a lesson plan that the GET had taught and to indicate the specific modifications they had implemented for the same child with disabilities as in the GET’s lesson plan. By so doing, we wanted to make sure that we would be able to evaluate the specific modifications for the child with disabilities in comparison to the general lesson plan for all students. In the lesson template, co-teachers had to describe one session in a core subject (e.g. literacy, math) of their choice. In particular, we asked them to write the title and the objectives of the lesson, the resources used, the main teaching strategies employed, the process of the lesson (e.g. whole class teaching, group or individual teaching) and finally to evaluate the learning objectives. All participating co-teachers responded to our request thus resulting in 68 completed questionnaires, 34 from GETs and 34 from SETs.

The second part of the questionnaire consisted of a self-rating scale (1= positive score and 5= negative score) with 19 items. We included 15 items from Kurth and Keegan (2014) and we designed 4 new items. We also separated the questionnaire in three sections based on Kurth and Keegan’s (2014) division: (i) how easy the modification was (i.e. “easy to use the modification”, “easy to evaluate the modification”, “I would use the modification again”, and if “the student completed the modification”), (ii) how similar the modification was to the original lesson (i.e. “similar in purpose”, “similar in appearance”, “similar in time required to complete”, “similar in language”, “similar in resources”, “similar in working arrangements”, and “similar in skills taught”), and (iii) how well the modification addressed the needs of the student (i.e.  “well-adjusted objectives”, “well-adjusted level of difficulty”, “age appropriate”, “well-adjusted time”, “well-adjusted language”, “well-adjusted resources”, and “well-adjusted processes”). 

Two researchers independently reviewed all lesson plans in order (a) to identify the type of modification used (i.e. “instructional”, “curricular”, and “alternative”; see the “Analysis” section for more details), and (b) to independently evaluate the quality of the modifications. In particular, the two researchers separately rated the modifications based on Janney and Snell’s (2013) criteria for judging the appropriateness of modifications. These included (a) the facilitation of social and instructional participation in class activities, (b) the promotion of independence, (c) being age and culture appropriate, and (d) being as special as necessary. Every modification was rated on a 1 to 5 scale where 1 indicated high and 5 low quality.

The teachers also provided information about the SWD (i.e.  grade, age, gender, and type of disability) for whom the modifications were planned. 

Observations

One or two descriptive observations were implemented in each co-taught classroom in a core subject (e.g. literacy, numeracy, science). In total, we conducted 57 observations (i.e. 18 observations in kindergartens and 39 in Grade1-3 classes) and each observation lasted from 45 to 90 minutes. The purpose of the observation was to record all the co-teachers’ actions in a narrative observation protocol that had been specifically developed to guide the recording of the relevant evidence. The recorded actions included the process of DI for SWD in relation to the process of instruction for all students in the class (e.g. different materials, more time, use of calculators) in a continuous narrative without predefined sections of themes. Thus, strategies related to “curricular”, “instructional” and “alternative” modifications for the SWD were described in the observation protocol. The focus of the observations was on examining how the descriptions of the co-teachers (as reported in the questionnaires) might be reflected in their praxis. At the end of each observation the researcher/ observer had to evaluate the modifications through a rating scale (1= high quality and 5= low quality) consisting of 15 items. The items were the same as the ones used in sections two and three of the teachers’ scale in the questionnaire. In particular, the researchers/observers had to evaluate how similar (section 2) and how well-adjusted (section 3) were the modifications that they observed for the SWD.

 Analysis
The collected data were analysed both quantitatively and qualitatively. The lesson plans provided by the co-teachers were coded independently by the research team in order to identify the types of modifications that co-teachers employed for the SWD. Following Janney and Snell’s (2013) framework, the modifications were classified as “curricular”, “instructional”, or “alternative”. These three different types of modifications constituted the main categories in the analysis of the lesson plans. Further, subcategories were also identified based on Lee, et al.’s (2010) proposal in which “instructional” modifications mainly include the personal support provided to a student by an adult, support by a classmate, adaptations to the space of the class, use of supportive technology, provision of extra time, support when someone else is writing for the student with disabilities, and other general modifications. In table 2, we describe the different types of modifications that we included in the analysis of the lesson plans and observations with a few examples. This process culminated in the rating of the reported modifications on a 1 to 5 scale where 1 indicated high and 5 low quality.

Similar procedures were followed for the analysis of the field notes that emerged from the observations of actual differentiated lessons. In addition to the coding and classification procedures described above, the analysis involved the counting of particular co-teachers’ actions relevant to DI. Again, the modifications observed were evaluated by the research team on the basis of their similarity to the original task and the degree they had been adjusted to the needs of the student.

To ensure reliability in the analysis of the lesson plans and the observations, two researchers worked together in analyzing the first twenty questionnaires and the first twelve observations. All codes, categories and subcategories were agreed between the two researchers before included in the first stages of the analysis. When the two researchers reached a very high level of agreement (85%) in the identification of categories and subcategories, they started analyzing separately the questionnaires and the observations. Although the majority of the data were analyzed separately by the two researchers, they kept collaborating for several weeks to deal with emerging issues and the inclusion of new categories and subcategories in the analysis of the data.

Quantitative measures were used to present the co-teachers’ self-evaluation and the researchers’ evaluation of the modifications reported. The descriptive analysis was accompanied by comparisons (t-tests and ANOVAs) between groups of participants determined by role (GETs vs. SETs), educational phase (kindergarten vs. early primary) as well as other teacher (e.g. generic teaching experience, co-teaching experience) and student demographic variables (e.g. type of disability).  Finally, Pearson product-moment correlations were calculated between teacher variables and the overall quality of modifications reported as determined by the researchers.

(Table 2 here)

Results

Questionnaire results

 Types of reported modifications
First, we examined the types of modifications reported by the participating teachers in the lesson plans/questionnaires. In each lesson plan, we counted the number of modifications and identified the types of modifications that each co-teacher reported. For example, we noted that lesson plan 1 had four “instructional” modifications, one “curricular” and zero “alternative”. Based on the bigger number (i.e. main modification), we labelled each lesson accordingly (i.e. instructional, curricular, alternative).  The types of the main modifications are reported in table 3.
(Table 3 here)
In addition to the characterization of each lesson plan as “instructional”, “curricular” or “alternative”, we added the number of modifications and their type from all lesson plans.  The numbers and percentages of all reported modifications are presented in table 4.
(Table 4 here)
Teachers’ evaluations
Next, we examined the co-teachers’ evaluations of the effectiveness of the modifications reported by summing up their responses to the self-rating scale administered. The teachers evaluated the effectiveness of their modifications in terms of their “easiness” to perform, their “similarity” with the original undifferentiated activity, and the degree of their “adjustedness” to the needs of the students. Table 5 presents mean responses to the three evaluative dimensions (easiness, sameness, and adjustment) for various groups of co-teachers determined by their role (GETs vs. SETs), the education phase they work (kindergarten vs. early primary) and their teaching experience (novice vs. experienced).

(Table 5 here)
As it can be seen in Table 5, SETs felt more strongly than their GET counterparts that implementing their modifications was easy. Nevertheless, given the scale used (1 to 5), the perceptions reported by the GETs can also be classified as positive. Moreover, both groups reported that their modified activities were quite similar to the original ones. Finally, they both felt, albeit the SETs more strongly, that their modifications addressed adequately the needs of the student.

The analyses between co-teachers working in different education phases (i.e. kindergarten vs. early primary) revealed remarkably similar perceptions held by the two groups in all three evaluative dimensions (easiness, similarity, adjustedness). The evidence seems to suggest that in both sectors (kindergarten and early primary) implementing modifications was perceived as equally easy, and the differentiated activities were more similar to the original ones in kindergarten than in primary. Likewise, the participating co-teachers felt that the differentiated activities addressed the needs of the SWD more effectively in the kindergarten than in the primary setting. Nevertheless, these differences should be treated with caution, as they did not reach statistical significance.
The analyses between groups of co-teachers determined by their teaching experience revealed a statistically significant difference with respect to their perceived easiness of implementing their modifications. Interestingly, novice teachers (0-6 years of teaching experience) felt that it was easier to implement their modifications than their experienced (>6 years) counterparts. No differences were noted with respect to the other two evaluative dimensions: similarity and adjustedness. Both groups felt that their differentiated activities were quite similar to the original ones and were highly adjusted to the needs of the students (see table 5).
Researcher instrument evaluations
The researchers’ evaluations of the reported modifications produced some interesting results (see Table 6). First, the modifications reviewed were not judged to be of high quality since the mean rating of all modifications was 3.85 with a standard deviation of .74 in a scale of 1 to 5. Second, the comparison between GETs and SETs revealed that the latter had produced better modifications than their general education counterparts (mean ratings 3.46 with SD=.64 and 4.23 with SD=.62 respectively). 

(Please insert Table 6 here)

However, it is worth noting here that both GETs and SETs in our sample had very little experience with co-teaching which could have negatively affected their differentiation practices. With this in mind, we explored through correlational analyses possible relationships between the variables of “age”, “teaching experience” and “co-teaching experience” with the variable “overall quality of modifications” as determined by the research team (see Table 7). The results indicate that age and teaching experience are moderately associated with higher quality modifications (r = .42 and r = .36 respectively). 

(Please insert Table 7 here)

Observation results

Types of observed modifications

In the observations we noted 200 (78.1%) “instructional”, 54 (21.1%) “curricular” and only two “alternative” (0.8%) modifications (i.e. one individual goal for communication and one individual goal for behaviour modification)  from all co-teachers. The GETs were observed to implement 21 (58.3%) “instructional”, 14 (41.7%) “curricular” and 0 “alternative” modifications, while the SETs implemented 179 (81%) “instructional”, 40 (18.1%) “curricular” and two (0.9%) “alternative” modifications. Interestingly, our analysis of the instructional and curricular modifications observed by type of student disability failed to detect a difference; that is, the instructional and curricular modifications performed for the three groups of students (Intellectual Disability, ASD, Sensory & Physical) were very similar. With regard to the specific types of instructional modifications co-teachers implemented 155 (77.5%) individual adult support (148 from SETs and seven from GETs) and, one (0.5%) peer support, 34 (17%) extended time, five (2.5%) teaching with rewards, two (1%) assistive technology, zero use of pictures, zero note taker, zero environmental adjustment, and three other (1.5%). 

Researcher instrument evaluations

What is striking, however, is the unexpectedly poor ratings that the researchers assigned to the observed modifications of the co-teachers. Specifically, the modifications observed were rated to be very similar to the original undifferentiated activities, and were judged to be poorly adjusted to the needs of the students (see Table 8). Interestingly, the researchers’ ratings of the modifications implemented in kindergarten were remarkably similar to those assigned to the modifications implemented in the early primary years (see top panel of Table 8). In both phases, the observed modifications were judged to be very similar to the original activity (m = 1.97 with SD = .60 in kindergarten and m = 1.95 with SD = 1.12 in early primary). At the same time, the modifications observed in both phases were judged to be of poor quality failing to meet satisfactorily the needs of the students (m = 4.01 with SD = .57 in kindergarten and m = 3.87 with SD .80 in early primary). 
Nevertheless, a statistically significant difference was detected in the analysis comparing the ratings of the modifications implemented for students with different types of need. As it can be seen in the bottom panel of Table 8, the differentiated activities offered to students with ASD, students with an ID and to students with a Sensory and Physical disability were all very similar to the original activity. However, the differentiated activities offered to students with an ID were significantly more similar to the original ones compared to those offered to students with ASD and for students with a sensory or physical disability (mean for ID = 1.40 with SD = .48; mean for ASD = 2.21 with SD = 1.14; and mean for sensory and physical = 2.18 with SD = .82). Again, the modifications offered to all types of pupils with disabilities were judged to be poorly adjusted to the needs of all three types of disabilities.
(Table 8 here)

Discussion

The aim of this study was to describe the type of curriculum modifications implemented in early childhood co-taught classrooms and to evaluate the quality of these modifications through researchers’ and teachers’ evaluations. In general, data from both questionnaires and observations indicate that co-teachers plan and implement more “instructional” than “curricular” and “alternative” modifications, and that SETs plan and implement more modifications than their GETs counterparts. Among the “instructional” modifications, the support provided by an adult was found to be the most common instructional strategy. The co-teachers in kindergartens felt that the modified activities were better adjusted than those reported in the early primary settings.  The novice teachers felt that it was easier to implement their modifications than their experienced counterparts, whereas the experienced teachers rated their modified activities as more similar to the originals in comparison to their novice counterparts. In addition, older and more experienced teachers were found to provide better overall quality in the development of modified activities, and SETs provided modifications of better quality than the GETs. An obvious disagreement was observed with regard to the similarity, and adjustedness of the modified activities. In particular, the co-teachers reported that the modified activities were similar to the common class activities and addressed adequately the needs of the SWD, whereas the researchers identified low quality in the modifications provided by co-teachers in the questionnaires and those observed in the classrooms. 

Type of modifications

Taking into consideration that students with different disabilities in early childhood settings need a variety of modifications to access the general education curriculum, it is worrisome that co-teachers implement more often “instructional” modifications than “curricular” and “alternative”.  The limited “curricular” modifications and the absence of any “alternative” modifications indicate that co-teachers prefer not to differentiate the content of the curriculum for SWD. Such a finding indicates that teachers in the participating schools did not provide flexibility and variety in the selection of differentiated methods, if we consider that flexibility in the selection of teaching methods is a basic principle in the development of a differentiated classroom (Tomlinson, 2014). One possible explanation of this finding, which has also been reported in other studies (Strogilos et al, 2015a), could be that the co-teachers believe that such modifications limit the students’ with disabilities ability to follow the common class curriculum. It appears that co-teachers prefer to mainly differentiate the process (e.g. presentation of the materials) through the individual adult support provided to SWD in order to fulfill the requirements of the common class curriculum. By doing so, we could argue that co-teachers fail to respond to the needs of those SWD who cannot follow the same curriculum content as the rest of the class.  In addition, this practice reflects the respondents’ blurred understanding of differentiation and the complexities surrounding the implementation of modified activities for students with significant needs, who are more likely to need modifications in the content of teaching (i.e. curricular modifications). Interestingly, Morningstar et al.’s (2015) observational study in six inclusive classrooms reported frequent modifications (51% of observations) in the cognitive demands of the work offered to SWD such as different math problems or fewer items to complete. 

The co-teachers in the present study seem to use the SETs’ support as their main strategy to provide modifications to the SWD in comparison to other useful “instructional” modifications’ such as the use of extended time, pictures or environmental adjustments. Similar results have been reported by Ware et al. (2011, p.3) since in their study in Irish schools, they found that “Support from a special needs assistant (SNA) was overwhelmingly the most common form of differentiation, occurring nearly five times as frequently as all other forms of differentiation combined”. Even though it is difficult to provide explanations with regard to the reasons of the overreliance on SETs, the lack of co-planning in Greek co-taught classrooms (Strogilos, Stefanidis, and Tragoulia 2016; Strogilos, et al, 2015) could be one possible explanation. Overall, we could argue that the types of modifications provided to SWD in the researched co-taught classrooms were limited in terms of variety, and maintain the support provided to these students at a swallow level. The lack in the variety of “instructional” modifications and the restricted use of “curricular” modifications contradict with the findings of Lee et al’ s (2010) study which has reported that SWD are frequently educated through modifications in the content and the process of teaching. 

In addition to this, the researchers/ observers reported that the activities offered to the students with ID were to a greater extent similar (e.g. same reading text, same math problems) to the original class activities in comparison to the activities offered to students with autism and physical or sensory disabilities. Such a finding raises concerns for the education of students with ID in the general classrooms. The fact that co-teachers provide a similar content for the students with ID shows that differentiation in the content of the curriculum is not valued for this group of students providing limited opportunities for their educational inclusion. 
Easiness, adjustedness and quality of modifications

Novice teachers reported that it was easier to implement their modifications in comparison to experienced teachers. This finding could be attributed to the emphasis that it has recently been given on DI in many undergraduate programs. It could be suggested that teachers with few years of teaching experience qualified recently and, therefore, are more likely to have been exposed to substantial information about differentiation as part of their undergraduate studies. By contrast, the more experienced co-teachers qualified at a time when differentiation did not feature prominently in undergraduate teacher education curricula. 
The fact that the co-teachers in kindergartens felt that the modified activities were better adjusted than those reported in the early primary settings could be attributed to the flexibility in the delivery of the curriculum in Greek kindergartens compared to the more structured curriculum delivered in primary schools. This finding was largely anticipated since the pressure to deliver the common curriculum is much harder in the early primary years’ context compared to kindergartens. As a result, teachers in early primary were expected to be more cautious in their evaluation than their kindergarten counterparts. It appears that the co-teachers in kindergartens feel that their modified activities for the SWD provide better opportunities for access, participation and support, which, according to the Division of Early Childhood (DEC) of the Council for Exceptional Children and the National Association for the Education of Young Children (NAEYC), provide high-quality inclusion in the early year programs (DEC/ NAEYC, 2009).  Although co-teachers in kindergartens rated their activities as “well adjusted” to the needs of SWD, a recent study by Vlachou and Fyssa (2016, p.11) in Greek kindergartens indicated that “in the majority of the participating classrooms, teachers employed practices that promoted access and participation for children with disabilities to the learning and social milieu of the classroom only to a small degree”.

In addition, the fact that experienced co-teachers rated their modified activities as more similar to the originals in comparison to their novice counterparts’ implies that professional experience contributes to the quality of modifications, especially if we think that currently there is no training for these teachers on how to plan and implement modifications for SWD. It also implies that more experienced co-teachers are more interested to accommodate a “differentiated” and not a “different” curriculum for the SWD in the general classroom. The later, according to Trela and Jimenez (2013), provides a separate set of curriculum standards and limited opportunities for access to the general education curriculum and, as such, it should not be considered within the framework of DI. This finding is further reinforced by the fact that older and more experienced teachers were found to develop modifications of better quality according to the evaluations provided by the researchers. Similar results were reported by Kurth and Keegan (2014) with regards to the positive impact of professional experience on the quality of modifications. In addition to this, Kurth and Keegan (2014) reported that the experienced teachers created more simplified modifications in relation to novice teachers who created more functional alternative modifications providing further evidence with regards to the differences that might exist between the two groups. In line with the results of our study, these researchers found that SETs provided better quality modifications than GETs. This finding was largely anticipated and can be attributed to the better training SETs receive which includes training on differentiation. Together, these findings indicate that both experience and training in the education of SWD account for the development of quality modifications.  

The obvious disagreement in the quality of modifications provided between co-teachers and researchers indicates the discrepancy that currently exists between the two parts with regard to the theoretical principles of DI and its implementation. It appears that the teachers’ knowledge and skills on DI and, in particular, on specific modifications for SWD are limited and the researchers’ expectations are higher. Co-teachers use different criteria to evaluate the development of modifications in early childhood settings in relation to researchers since research in this area has shown that both GETs and SETs have several misunderstandings and misconceptions about DI (Strogilos et al, 2018), and mainly use this approach as a means to “cover” the common class curriculum (King-Sears 2008). Low quality in the inclusion of SWD has also been reported in a research study in early childhood settings by Vlachou and Fyssa (2016, p. 540). According to these researchers, this low quality is attributed to teachers’ belief that the success of inclusion is “largely dependent on the disabled pupil’s individual characteristics and, by extension, on his or her ability to assimilate into a largely undifferentiated classroom environment”. Having this in mind, one could argue that the low quality of modifications provided by the co-teachers and the limited modifications in the content of the lesson (i.e. curricular modifications), derive from the co-teachers’ belief that the offered modifications should be based on the students’ ability to adjust themselves to the common class curriculum. As Kurth and Keegan (2014) argue, teachers should not focus on what skills a student is lacking but rather on what support should be in place for one student to be successful. 

Conclusions and implications for practice

This study is one of the few studies that have examined the type and the quality of modifications provided to SWD in early childhood co-taught classrooms. Based on Janney and Snell’s (2013) suggestions in defining quality modifications and Kurth and Keegan’s (2014) methodological approach in evaluating existing educator-made modifications, our aim was to understand the variables that influence co-teachers’ decisions and preferences. The information acquired from this study with regards to the types and the quality of modifications in early childhood settings could provide valuable information about general and special education teachers’ preparation in developing effective modifications.

One obvious conclusion is that the findings revealed inconsistencies in the variety of modifications implemented for SWD as well as in the quality of these modifications. Taking into consideration that the different needs of SWD require variety in the development of modifications (e.g. students with mild learning difficulties might need more ‘instructional’ modifications, whereas students with severe learning difficulties more ‘curricular’), a good balance between “instructional”, “curricular”, and “alternative” modifications is necessary (Janney and Snell, 2013). In addition, modifications of better quality could provide, as Siraj-Blatchford and Sylva (2004) argue, a better match between the curriculum and young students’ abilities and needs. Thus, we consider that due to the flexibility in the curriculum in early childhood settings both the variety of modifications and their quality could be improved through appropriate training and changes in the structure of the Greek education system.

Taking into consideration the specific features of the Greek education system (see previous section ‘The Greek context’), one could argue that the overemphasis on the supportive co-teaching model and the use of common textbooks hinder the development of appropriate modifications for the SWD. The fact that teachers base their teaching on common textbooks does not provide opportunities for the development of a variety of modifications such as modifications on the content of the curriculum. In addition, if co-teachers work only under the supportive co-teaching model, the quality of modifications is affected because the risk to provide modifications ‘more special than necessary’ is increased.


Since research has indicated that teachers’/ care providers’ training can significantly change their attitudes and perceived competence toward inclusion in early childhood classrooms (e.g. Baker-Ericzén, Mueggenborg and Shea 2009; Fukkink and Lont 2007) specialized training programs on DI are necessary.  In particular, teachers need to gain knowledge on how to develop modifications which are similar to the common activities and at the same time not different but differentiated to the degree which does not exclude the SWD from the common class activities. The balance between a differentiated activity (similar to the common activity), and a different activity (more special than necessary) is something that should be included in the content of teachers’ pre-service and in-service training as a skill that teachers need to acquire for the development of effective modifications. Similarly, the training of co-teachers should be focused on the variety of modifications that need to be provided for students with different needs. In particular, co-teachers should be trained to differentiate the content of the curriculum as an option especially for students with severe disabilities. 
In line with this, the SETs should develop further their responsibilities in the co-taught classroom by initiating more opportunities for the differentiation of the content of the curriculum wherever appropriate. Training should be provided to SETs with regard to the development of inclusive practices in the mainstream classrooms which should not be limited to individual support to SWD on the same curriculum content. In particular, SETs should enhance the development of strategies which differentiate (a) the process of teaching through appropriate resources since the results of this study revealed that effective differentiated strategies (i.e. use of pictures, assistive technology) are scarcely used to support the modification of the class activities, and (b) the content of the curriculum for the SWD by altering the complexity of the content, its quantity or its presentation (e.g. picture-based stories instead of letter-based stories).

In addition to this, novice teachers need support through mentoring and training in order to improve the quality of modifications they provide. An apparent conclusion is that even though the ability to plan and implement quality modifications is improved with experience, training and mentoring in the development and implementation of modifications is needed for novice teachers to improve the quality of their modifications. Similarly, preservice and in-service teacher programs should focus on the collaborative development of modifications in which GETs and SETs bring their curriculum knowledge and disability expertise respectively to build effective modifications.

Limitations and future research

There are some limitations in the design and implementation of this study that need pointing out. First, curriculum modifications were examined only for students with disabilities and not for all students. Taking into consideration that DI is a whole-class approach, future research should examine the type and quality of modifications for all students in mixed-ability classes. Second, the number of lesson plans and questionnaires collected is relatively small thus limiting the generalizability of our findings. Similarly, time restrictions in the collection of the data limited our class observations to one or two in each classroom. Future research should include larger samples of lesson plans and questionnaires, and through ethnographic investigations researchers should monitor the development of modifications across time and in different settings (i.e. elementary and secondary schools) in order to identify changes in the type and quality of modifications.

Last, DI in Greek co-taught classrooms is still emerging and further research is needed to fully understand the gap between theory and practice, and consequently what is needed to bridge this gap. Since we identified lack in the variety of the employed modifications and low quality in their development, future research needs to provide further understanding of the factors that influence co-teachers’ decisions on their employed modifications. We agree with Kurth and Keegan’s (2014) suggestion that the development of a checklist or self-rating scale may be useful in assisting teachers when developing modifications, and, hence research should focus on the development and evaluation of useful tools which help teachers and benefit SWD.
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Table 1. Participant Demographics
	Teacher demographics
	GET
	SET
	Total
	              
	
	

	
	N
	%
	N
	%
	N
	%
	
	
	

	Total
	34
	50
	34
	50
	68
	100
	
	
	

	Male 
	4
	11.8
	1
	2.9
	5
	7.4
	
	
	

	Female
	30
	88.2
	33
	97.1
	63
	92.6
	
	
	

	Kindergarten
	14
	41.2
	14
	41.2
	28
	41.2
	
	
	

	Primary(G1-G3)
	20
	58.8
	20
	58.8
	40
	58.8
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	GET
	
	
	SET
	
	
	Total
	

	
	M
	SD
	Range
	M
	SD
	Range
	M
	SD
	Range

	Age
	46.71
	3.77
	40-54
	31.15
	6.70
	23-44
	38.93
	9.51
	23-54

	Years of teaching experience 
	18.41
	7.13
	2-31
	4.59
	3.44
	1-15
	11.5
	8.91
	1-31

	Years of co-teaching experience
	1.93
	1.43
	1-5.58
	2.27
	1.72
	1-7.75
	2.12
	1.59
	1-7.75

	
	
	
	
	
	
	
	
	
	

	Student demographics
	
	
	
	
	
	
	
	
	

	Students’ gender
	N
	%
	
	
	
	
	
	
	

	Male
	24
	70.6
	
	
	
	
	
	
	

	Female
	10
	29.4
	
	
	
	
	
	
	

	
	

	Students’ Grade
	

	Kindergarten
	14
	41.2
	
	
	
	
	
	
	

	Grade1
	6
	17.6
	
	
	
	
	
	
	

	Grade2
	7
	20.6
	
	
	
	
	
	
	

	Grade3
	7
	20.6
	
	
	
	
	
	
	

	
	

	Students’ disability
	

	Autism 
	17
	50
	
	
	
	
	
	
	

	ID
	9
	26.5
	
	
	
	
	
	
	

	Sensory & Physical 
	8
	23.5
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Students’ Age
	
	
	M
	SD
	Range
	
	
	
	

	
	
	
	7.12
	1.75
	5-11
	
	
	
	


Table 2: Examples of the modifications observed in lesson plans and observations

	Modifications
	Operational definition
	 Examples

	Curricular
	Alter the content of what is taught through supplementary, simplified, and alternative modifications.
	Different reading text or less math problems.  

	Alternative
	Alter the goal, the instruction, and the activity through alternative/parallel activities, remedial instruction and functional skill instruction.
	Individual goals for communication or for behaviour.

	Instructional:
	Alter how content is taught, how learning is demonstrated and how students can respond.
	

	Instructional: Adult support
	The GET or SET provides individual support.
	A teacher is sitting next to the child to provide support. 

	Instructional: Peer support
	A peer helps the student with disabilities.
	The teacher asks one peer to provide help to the student with disabilities (in pairs or in group activities).

	Instructional: Extended time
	More time is offered.
	The teachers give more time to the child with disabilities to complete a task or activity.

	 Instructional: Rewards
	The student is rewarded for completing a task/ activity.
	Smiley faces or tangible tokens.

	Instructional: Use of technology
	Tablets, computers and educational software. 


	The child is using educational software to practise addition. The teacher is using a laptop to present a story in addition to the printed book.

	Instructional: Extra resources
	Use of extra resources to help the student with disabilities to complete a task or activity.
	Child is using playdough to form letters or counters to do maths operations.

	Instructional: Use of pictures
	The student uses pictures or symbols.
	Individual timetables with pictures or the student responds by giving pictures.


Table 3: Types of main modifications in lesson plans
	
	Instructional
	Curricular
	Alternative

	GET and SET
	51 (75%)
	17 (25%)
	0 (0%)

	GET
	26 (76.5%)
	8 (23.5)
	0 (0%)

	SET
	25 (73.5%)
	9 (26.5%)
	0 (0%)


Table 4: Types of all reported modifications in lesson plans

	
	GET and SET

	Instructional
	136(64%)

	Curricular
	76 (36%)

	Alternative
	0 (0%)

	Types of instructional:
	

	Adult support
	75(55.1%)

	Peer support
	15 (11%)

	Extended time
	8 (5.9%)

	Rewards
	9 (6.6%)

	Assistive technology
	12 (8.8%)

	Extra resources
	8 (5.9%)

	Pictures
	7 (5.1%)

	Environmental Adjustments
	2 (1.5%)


Table 5. Teacher self-evaluation of all modifications reported
	
	N
	M
	SD
	T-test

	Role

	Easiness of Differentiation
	
	
	
	

	GET
	34
	2.23
	.99
	2.23*

	SET
	34
	1.71
	.90
	

	Similarity of Differentiation
	
	
	
	

	GET
	34
	2.05
	.87
	-.65

	SET
	34
	2.18
	.89
	(NS)

	Adjustment of Differentiation
	
	
	
	

	GET
	34
	1.92
	1.01
	1.45

	SET
	34
	1.58
	.90
	(NS)

	

	Educational Phase
	
	
	
	

	Easiness of Differentiation
	
	
	
	

	Kindergarten
	28
	1.93
	.81
	-.23

	Primary (G1-G3)
	40
	1.99
	1.08
	(NS)

	Similarity of Differentiation
	
	
	
	

	Kindergarten
	28
	2.06
	.91
	-.43

	Primary (G1-G3)
	40
	2.15
	.85
	(NS)

	Adjustment of Differentiation
	
	
	
	

	Kindergarten
	28
	1.50
	.60
	-1.74

	Primary (G1-G3)
	40
	1.91
	1.13
	(NS)

	

	Teaching Experience
	
	
	
	

	Easiness of Differentiation
	
	
	
	

	Novice (0-6 years)
	25
	1.64
	.82
	-2.31*

	Experienced (>6 years)
	43
	2.16
	1.02
	

	Similarity of Differentiation
	
	
	
	

	Novice (0-6 years)
	25
	2.22
	.90
	.73

	Experienced (>6 years)
	43
	2.06
	.86
	(NS)

	Adjustment of Differentiation
	
	
	
	

	Novice (0-6 years)
	25
	1.48
	.70
	-1.74

	Experienced (>6 years)
	43
	1.90
	1.07
	(NS)


Note 1. 1 = high rating/high agreement and 5 = low rating/low agreement.

Note 2. *p<.05

Table 6. Researcher-evaluation of all modifications reported by general and special teachers
	Overall quality of adaptions reported

	
	N
	M
	SD
	T-test

	GET
	34
	4.23
	.62
	5.09***

	SET
	34
	3.46
	.64
	

	Total
	68
	3.85
	.74
	

	
	
	
	
	


Note 1. 1 = high rating/high agreement and 5 = low rating/low agreement. No comparison could be made between GETs and SETs regarding their observed modifications as they were both present in the class.

Note 2. ***p<.001

Table 7. Correlations between teacher variables and quality of modifications

	Teacher variables
	1
	2
	3
	4

	1. Age
	
	.82**
	.15
	 .42**

	2. Teaching experience
	
	
	.12
	 .36**

	3.Co-teaching experience
	
	
	
	 -.01

	4. Modification Quality
	
	
	
	

	
	
	
	
	


Note. All correlations are Pearson product correlations.

 *p < .05, **p < 01

Table 8. Researcher-evaluation of all modifications observed in the class
	Overall quality 

	
	N
	M
	SD
	F

	Educational Phase
	
	
	
	

	Similarity of Differentiation. Modifications in:
	
	
	
	

	Kindergarten
	15
	1.97
	.60
	.01

	Primary (G1-G3)
	31
	1.95
	1.12
	(NS)

	Total number of modifications
	46
	1.96
	.97
	

	
	
	
	
	

	Adjustment of Differentiation. Modifications in:
	
	
	
	

	Kindergarten
	15
	4.01
	.57
	.33

	Primary (G1-G3)
	31
	3.87
	.80
	(NS)

	Total number of modifications
	46
	3.91
	.73
	

	
	
	
	
	

	Type of Disability
	
	
	
	

	Similarity of Differentiation. Modifications for: 
	
	
	
	

	Pupils

with ASD
	22
	2.21
	1.14
	3.71*

	Pupils

with ID
	14
	1.40
	.48
	

	Pupils

with Sensory & Physical
	10
	2.18
	.82
	

	Total number of modifications
	46
	1.96
	.97
	

	
	
	
	
	

	Adjustment of Differentiation. Modifications for:
	
	
	
	

	Pupils

with ASD
	22
	4.06
	.68
	1.89

	Pupils

with ID
	14
	3.86
	.66
	(NS)

	Pupils

with Sensory & Physical
	10
	3.57
	.91
	

	Total
	46
	3.89
	.74
	

	
	
	
	
	


Note 1. Researcher evaluation was made on a 5-point rating scale where 1 = high rating/high agreement and 5 = low rating/low agreement. No comparison could be made between GETs and SETs regarding their observed modifications as they were both present in the class.

Note 2.  The grouping of the 8 pupils with hearing, visual and physical impairments into one category named “Sensory and Physical disabilities”, was made on the basis of our preliminary analysis of the data which revealed remarkably similar types of modifications for these pupils.

Note 3. *p<.05

Note 4. Some pairs of teachers were observed on more than one occasion hence the total number of observations conducted were 46.
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