
Teachers’ capacity to create
inclusive learning environments

Emma Leifler
Department of Women’s and Children’s Health,

Karolinska Institutet Center of Neurodevelopmental Disorders (KIND),
Karolinska Institutet, Stockholm, Sweden and

Department of Pedagogical, Curricular and Professional Studies,
University of Gothenburg, Gothenburg, Sweden

Abstract

Purpose – The purpose of this paper is to explore effects of an intervention designed for teachers’ learning.
This study investigates the effectiveness of a three-session professional development (PD) program based on
the lesson studymethodology. Lesson studywas chosen as an intervention, attempting to strengthen teachers’
awareness of and readiness to teach for student diversity.
Design/methodology/approach – This study included 26 participants. The teachers took part in lesson
study cycles during a period of four months. Effectiveness was measured using a pre-test/post-test within-
subject design. The broad concept of inclusion and the characteristics of the research questions in this study
demanded a mix of methods, a design in which qualitative and quantitative data are collected in parallel,
analyzed separately and then merged.
Findings – Results show an increase of teachers’ readiness from baseline to post measurement to adjust the
learning environment for increased inclusivity. The largest increase (88%) was seen in the themes in teachers’
responses regarding accommodations for a student with special needs. Regarding self-perceived ability, the
average increase was 50%. Results show significant changes in teachers’ adjustment awareness ability.
Originality/value – This study contributes to educational research, as the focus is PD for general teachers.
PD opportunities with teaching strategies related to special needs (e.g. neurodevelopmental conditions, NDCs)
are seldom offered to general education teachers. Support from teachers is a key strategy for accommodating
studentswith special needs inmainstreamclassrooms. Furthermore, there is a lack of literature of interventions
aiming to improve teachers’ readiness and preparedness for students with NDCs in mainstream settings.
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learning

Paper type Research paper

Introduction
Educational research has made considerable effort in trying to find the best practices and
alignment between teaching actions and what students learn. Despite rigorous research in
different directions with multifaceted perspectives, the question remains – what works for
whom and why? Biesta (2007) evaluates the implementation of evidence-based practice in the
field of education, and his critical analysis explains why “what works” does not work. He
argues that there is a need to add democracy to avoid a purely technical role of educational
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research and widen our thinking about the relation between research, policy and practice (p.
21). This is in line with Pring’s (2000) argument that educational research is not clear enough
and does not provide professionals with clear guidance, as well as Hargreaves (1997), who
concluded that educational research needs to generate a cumulative body of relevant
knowledge and be transformative between research and practice. All school children need
support to varying degrees. Support from teachers is a key strategy for accommodating
students with special needs in mainstream classrooms. The teacher is a substantially
important factor for student learning (Hattie, 2013; Timperley et al., 2007; Tamm et al., 2019).
Teachers are supposed to recognize the ways in which individuals learn, eliminate obstacles
and create flexible learning environments (Jensen, 2017; Spencer, 2011). Collaborative
development, where teachers in a systematic way analyze processes in school and classroom
practice, is valuable (Lewis, 2015). The No Child Left Behind act in the US highlights areas of
importance in schools (e.g. teacher qualifications), other mandates and declarations are
supposed to close the gaps between student performance (e.g. the US Individuals with
Disabilities Education Act, the UK Special Educational Needs and Disability Act, and the UN
Salamanca Declaration). This is in line with the global goals for 2030, where inclusive
education is one of the target areas for sustainability (UN, 2015). Teachers express lack of
abilities for and knowledge of children with special needs, such as neurodevelopmental
conditions (NDCs) (Barnhill et al., 2011; Bartonek et al., 2018), literacy difficulties (Al Otaiba
and Fuchs, 2006) and dyscalculia (Sousa et al., 2017). Previous research shows a gap between
goals and ideals and how inclusion can be realized in teaching (Artiles et al., 2006; European
Agency, 2014; Haug, 2017). Therefore, it is important to provide teachers with opportunities
for professional development (PD), such as an act for “no teacher left behind” (Jones et al.,
2013, Wong et al., 2015). Additionally, teacher efficacy is associated with positive attitudes
toward PD and teaching students with special educational needs (SENs) (Donohoo and Katz,
2017; Donohoo, 2018). Bandura (1977) proposed that belief in abilitieswas a powerful drive for
one’s motivation to act. Consequently, a teacher who believes in self-capability and
competence therefore becomes more active and prepared for challenges. This background
was the starting point for this particular study, where a short PD program was designed,
conducted and evaluated. There is a need for empirical research, such as school improvement
science (Lewis, 2015), where educational processes are examined and linked to the possibility
for all students to participate (Haug, 2010). There is an urgent need of professional
development to provide high-quality educational services for students on the autism
spectrum (Odom et al., 2013). As a part of investigations designed to examine a PD program,
this paper presents findings from a study conducted as an intervention.

This study focuses on the effect of a short PD program, and it is positioned between the
two prevailing inclusion discourses: how to implement inclusion in practice and the
individual’s right to inclusion (Artiles and Waitroller, 2013). The program is cost-effective
and time-efficient. Elementary and middle school teachers are greatly in need of PD that is
collaborative and feasible. An identified area with existing lack of knowledge, as discussed
above, is how to meet the needs of children with NDC. This PD program addresses children
with SENs, specifically children with NDCs. NDC is an umbrella term covering specific
neurological conditions, including autism, Asperger’s syndrome, attention deficit
hyperactivity disorder (ADHD) and pervasive development disorders. Challenges in social
communication and social interaction are the main characteristics of autism spectrum
conditions (ASCs), which are also characteristics of ADHD. Neurodevelopmental changes in
ASC impact cognitive abilities (e.g. executive functioning), processing and social cognition
(B€olte et al., 2018). Executive functioning impairments among individuals with ASC are
associated with increased ADHD symptoms (Lukito et al., 2017). All these cognitive abilities
are important for successful academic achievement and self-worth and friendship quality can
be low (Bottema-Beuel et al., 2019; Humphrey and Lewis, 2008; Humphrey and Symes, 2010).
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Neurodiversity requires deep knowledge and awareness that “one model” does not fit all
students (Baron-Cohen, 2017). The intervention study presented in this paper aimed to see if a
selection of teachers participating in a PD program with three phases, inspired by lesson
study cycles, increased teachers’ knowledge, preparedness and readiness to create inclusive
education for children with SENs, that is, explicit NDCs. It also aimed to examine teachers’
perceptions of self-efficacy. The assumption is that the program (Neurodevelopmental
Conditions Awareness Intervention, or NDC AI) has an impact on teachers’ knowledge and
self-efficacy. More specifically, the prediction is that teachers will be more knowledgeable
about how to best support children with NDC and to provide them with individual
accommodations for better achievement and well-being.

Research questions

RQ1. To what extent does a short PD program enhance general teachers’ readiness to
create inclusive learning environment for students with NDC?

RQ2. What changes in differences of perceived self-efficacy can be found after the
intervention?

Theoretical stances
This study is driven by a problem of interest, not a theory; however, the study is grounded in
some underlying theoretical assumptions.

Philosophical worldview
Philosophical orientation about the world, beliefs and the study of the nature of knowledge
are overall positions when conducting educational research. Theoretical framework in this
study is pragmatism (James and Thayer, 1975), where problems and questions (inquiry) are
starting points for learning (Dewey, 1963). A rationale in the pragmatic view, is that
knowledge is generated through a transaction between agent and environment. In the
pragmatic paradigm, the research question is central and guides which approach is most
suitable (Creswell, 2014).

Professional development for teachers in general
Professional development programs come in many forms and shapes; they vary from one
momentary occasion (e.g. experts conducting workshops or seminars/lectures) to PD
programs where teachers attend over a long period of time (Timperley et al., 2007).
Traditionally, the “one-hit wonders” are more often discredited and PD programs have a
greater deal of success (Higginson and Chatfield, 2012). Some PD initiatives are top-down and
embodied with a passive view of the teacher, where the teacher needs to be exposed to new
strategies and skills (Fullan and Hargreaves, 1996). PD is more effectively positioned as close
to practice as possible (Hattie, 2013). Questions and outcomes should be grounded in teachers’
workplaces, close to practice (Dudley et al., 2019), where teachers’ collaborative work is a key
trajectory for development (Holmqvist, 2017). One model for PD is lesson study, derived from
Japan, and it includes a cyclic process where data is collected, analyzed and refined until
educational practice is improved. The improvement is alignedwith a particular topic (Marton
and Tsui, 2004; Lewis et al., 2006; Lewis, et al., 2012). In a recent systematic review, Godfrey
et al. (2019) notes challenges in effective implementation of lesson study, such as support for
extended time, reliability of student outcomes and borrowing ideas from other contexts. The
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model is, however, not static and can be designed differently to address the specific contexts
targeted for improvement (Holmqvist, 2017). Further, Dudley et al., 2019 argue for lesson
study to be treated holistically, with angels of development and improvement at classroom
and aligned with “meaning-oriented” teacher learning. It is thus more than a curricular and
pedagogical intervention. Teachers benefit from trouble-shooting in a collaborative setting
(Cunningham et al., 2015; Lewis et al., 2012) to modify teaching and enable understanding
(Munthe et al., 2016). Changing practice in substantive ways is difficult and how to succeed is
a neglected area (Timperley et al., 2007). Teachers’ motivation and intrinsic will are key
factors. Intrinsic motivation is fostered in contexts that meet three basic human needs: agency
or self-determination, competence and human connection (Deci et al., 2001). A key assumption
for learning cycles to be effective is three inter-related levels: the student, the teacher and the
organization.

Professional development in inclusive education and neurodevelopmental conditions
Inclusion is a guiding principle worldwide, and teachers concur with the concept and agree
that this means teaching all children within the regular classroom (Higginson and Chatfield,
2012). This responsibility demands deep knowledge and creativity in addressing the needs of
all students. University programs for pre-service teachers lack specialized training for
educating children with NDCs (Morrier et al., 2011; Scheuermann et al., 2003; Timperley et al.,
2007). Pre-service teacher education programs do include content on teaching children with
diverse needs (e.g. dyslexia, dyscalculia and language impairment), but preparation for
teaching children with NDCs is insufficient (Corona et al., 2017; Higginson and Chatfield,
2012). Teachers also explicitly express lack of sufficient competence in this area (Barnhill
et al., 2011; Bartonek et al., 2018). This is problematic because teachers are not knowledgeable
enough for inclusion, and this might lead to hesitation in educating children with NDCs in
regular schools. PD is important for the formation of positive teacher attitudes; perceptions of
negative attitudes towards people with disabilities can create barriers for individuals in
inclusive settings (Garrard et al., 2019). In a comprehensive review, Wong et al. (2015)
identified evidence-based intervention practices for children with autism. They found gaps in
the existing knowledge about intervention practices for children and youth with ASD. The
research primarily focused on outcomes associated with core symptoms of ASD, e.g. social,
communication and challenging behaviors. A narrow perspective and lack of holistic view
over the learning context, might not improve inclusion fully. Kosko and Wilkins (2009)
examined the relationship between general educators’ number of PD hours, years teaching
SEN students and self-perceived ability to adapt instructions for SEN students. They found
that teachers need at least 8 h of PD over a long time to improve their self-perceived ability to
adapt instruction to children with diverse needs. The World Health Organization has
highlighted the need for raising awareness of service provision for individuals with NDCs
(WHO, 2013), andmuchwork needs to be done in the area of PD for teachers of these students
(Alexander et al., 2015;Wong et al., 2015). Inclusion is nevertheless not an easy goal to achieve,
and wherever national curriculums and inclusion goals are combined with the intention of
meeting the many different needs of children, this can lead to the creation of demands full of
contradictions, tensions and challenges for general schools. There are PD programs designed
to bridge the gap between inclusion and actual classroom practice (Hinton et al., 2008;
Higginson and Chatfield, 2012). Successful programs have “a whole school approach” where
all staff in the school share values and have knowledge about the importance of adjustments
and flexibility (Booth and Ainscow, 2002; Higginson and Chatfield, 2012). The collaborative
model with provision for teachers to reflect on their own teaching and solve difficulties
together has been effective for teaching children with ASCs (Ho et al., 2018). Despite
promising results, PD opportunities with teaching strategies related to special needs are
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seldom offered to general education teachers (Crosland andDunlap, 2012; Kosko andWilkins,
2009). In Mutch-Jones et al.’s study (2012), they used an experimental design with a lesson
study approach, with the aim of exploring an inclusive science classroom. Their results
suggest that an intervention can increase educators’ ability to set an instructional context and
generate more accommodations for students with learning disabilities. More studies are
needed to establish how teachers can reach competence and training needs to know how to
address all learners (Parsons et al., 2011), especially in naturalistic settings for external and
ecological validity (Crosland and Dunlap, 2012). Lesson study has shown potential in
teachers’ ability to create improved learning for their students (Dudley, 2013; Munthe et al.,
2016). Nevertheless, research on the perspectives of lesson study and students with NDCs do
not exist as far as the author has been able to discern.

Teachers’ self-efficacy
Teachers are better equipped to cope and more willing to persist and persevere when they
believe in their own capability (Bandura, 1977, 1997). A large body of research shows that
teachers’ self-efficacy is associated with student outcomes (Klassen and Chiu, 2010).
Measurement of self-efficacy reflects upon particular contexts or domains (Bandura, 1997).
Educational research uses different instruments for measuring self-efficacy, for example,
Tschannen-Moran, Woolfolk Hoy and Hoy’s Teachers Self-Efficacy Scale (2001); Skaalvik
and Skaalvik’s Teacher Efficacy (2007, 2015); and Bandura’s Guide for Self-Efficacy Scales
(2006). In a large-scale study, Klassen and Chiu (2010) modeled and examined the
relationships between teachers’ years of experience, characteristics, self-efficacy, job stress
and job satisfaction. Their results showed how self-efficacy was influenced by years of
experience in a nonlinear relationship. There is a lack of studies of self-efficacymeasurements
with a focus on teachers of students with ASD (Ruble et al., 2013), and even fewer focus on
general teachers and students in need of special support. Previous researchers highlighted
the instruments’ validity weaknesses (Klassen et al., 2011) and fundamental understanding of
the concept (Goddard et al., 2000). Self-efficacy beliefs are not static and are affected by
environmental factors and personal attributes. Self-efficacy is a perceived level of ability and
capability, and teachers will act after their beliefs about their capability (Bandura, 2012).
Furthermore, in the complexity of the definition, researchers state that the concept is belief in
one’s capability to produce certain actions (perceived self-efficacy) and about convictions, not
objective measures of actual actions or competence (Bandura, 1977; Goddard et al., 2000).

Method
Participants and settings
The study was conducted in a large-sized school district during a period of five months. The
researcher recruited a diverse sample of teachers by sending inquiries to different schools
within the same socio-economic area and geographical location near the placement of the
researcher. Elementary and middle schools in the area were approached by the researcher
sending information about the project. The two first schools declined and the three following
schools accepted the request for participation. The principal or special needs teacher
informed teachers of the program and the study. Informed consent was obtained from
principals and the teachers. Alias names for the schools are West school (n5 7), City school
(n5 7) and East school (n5 12). At two of the schools (West and City) the teachers evaluated
a short version of the program (content of the program) before making a decision to
participate or not. The principal at East school had both a top-down perspective, where the
staff needed competence, and a bottom-up perspective, where the staff had asked for help
regarding inclusion and diverse learners. Numbers regarding the demographics of the
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teachers or schools were not available, however all three participating schools came from the
similar socio-economical environments. The recruitment process included finding as similar
schools as possible within the geographical area, to make comparison possible. In total 26
teachers participated in this study, of 20 were female and six were male. Teachers reported
years of experience in time-intervals and most teachers had more than 20 years of experience
(n5 9), followed by between 11–15 years of experience (n5 7). On average, all teachers had
long experience of teaching. Mean age was level 4, between 11 and 15 years of experience.
Only three teachers had between 1 and 5 years of experience. 17 teachers worked in
elementary school and nine teachers worked inmiddle school. Elementary teachers were thus
the largest professional group (n5 13), followed by subject teachers in middle school (n5 9).
Other professions represented are principal, special needs teacher, pre-school teacher and
language teacher.

Procedure
This mixed-methods study addresses teachers’ knowledge and self-efficacy. A convergent
mixed-methods design is used, a design in which qualitative and quantitative data are
collected in parallel, analyzed separately and then merged (Figure 1, Creswell and Creswell,
2018). The method allows the comparison of different perspectives drawn from quantitative
and qualitative data (Creswell, 2014). The measurement instrument in this study collected
both quantitative (closed-ended) data and qualitative (open-ended) data to answer the
research questions and hypotheses. As a complement, data collection via field notes was
performed during intervention to deepen the understanding of participants’ perception and
position. Teachers also wrote down keywords and position statements during intervention,
which were collected as a complement for analysis and evidence of learning. In the analysis,
the different forms of data are integrated. At the end of the intervention, there was a follow-up
interview for social validity. Before the intervention started, at baseline, the researcher
investigated the current knowledge and self-perceived ability among participating teachers.
The pre- and post-test was a questionnaire with both closed- and open-ended questions. Some
of the variables are indexed and indicate the same theoretical concept. From previous
research and an iterative process with research colleagues conducting similar research, an
analytical tool was developed. For tool details, see the data analysis section.

Construct of the intervention
The research process followed a procedure with three basic steps. Step 1, construction of the
program, was inspired by the key questions from Timperley et al.’s synthesis (2007, p. 27):

Data Collec�on (pre- and 
pos�est, fieldnotes during 
interven�on and at follow-

up)

Analysis of quan�ta�ve data, 
SPSS version 25

Analysis of qualita�ve data, 
content analysis, 

themes/categories

Merge results for 
comparison, present results

Figure 1.
The procedural
diagram for the data
collection, analysis and
results (Creswell and
Creswell, 2018).
Figure derived from
Creswell and
Creswell (2018)
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Construct of the intervention The research process followed a procedure with three basic
steps. Step 1, construction of the program, was inspired by the key questions fromTimperley
et al.s synthesis (2007, p. 27):

(1) What do teachers need to know to develop and deepen their professional
understandings and extended skills to have a positive impact on student
outcomes?

(2) What activities will provide teachers with necessary skills to promote learning for all
students?

Goals and aims for the intervention were to be concrete and strongly linked to praxis. With
this background, sensitivity and balance between theory, practice and inclusion were
starting points for designing an appropriate and effective PD program. According to the
selection of program content, teachers need to understand the needs and the unique learning
characteristics of children with NDC. For construct validity (De Vaus, 2001), the author and
two other researchers collected examples of indicators recognized as embodying what the
concepts referred to (e.g. inclusive education, self-efficacy, modifications, skill and
competence). The concepts are broad and one limitation in this study is all deviance and
excluded cases for inequity, however we have gathered a good collection of cases to create a
useful concept in this study (and similar studies by Peterson in progress).We presuppose that
we have inspected not the full range of things covering the concepts used, but as much as
required (Becker, 1998). The concept is not easy to measure, but with different aspects and
mixedmethods, the content validity in this study is adequate (De Vaus, 2001). The words and
concepts in the questionnaire are within the meta-language well known for teachers. The
questions were tested on teachers working at the same university as the author. The selection
of the mode of professional development and the learning materials and list with possible
modifications for children with NDC was based on theory and previous experience of
practice. The program is based on following specific goals:

(1) Acquisition of more in-depth content knowledge

(2) Learning how to set and implement high functional modifications in the learning
context

(3) Learning new concrete accommodations and new instructional methods to teach all
students

(4) Developing capacity to teach to a variety of learning styles and challenging students

(5) Gaining theoretical background and understanding to increase student achievement
and well-being

(6) Creating learning communities for discussion and reflection with colleagues and
possibilities for feedback

In step 2, the empirical process continued with recruitment of schools. In all, three
schools participated (n 5 26). The intervention and lesson study cycles started at
multiple baselines, where West school started in 2019, on the February 28 and ended on
the March 21, City school started on March 23 and ended on May 2, and finally East
school started on the April 2 and ended on May 14. Application of the program occurred
within similar time spans. Sufficient time between administration of the pre-test and
post-test strengthened the validity (De Vaus, 2001). The length of the gap was enough
for participants not to remember their pre-test responses and at the same time provided
this study with short- term effects. The lesson study cycles were held three times for
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2 hours in each school in rooms set aside for the purpose, led by a facilitator, the
researcher. In Step 3, all empirical data were sorted and analyzed and the effects and
social validity of the program were measured.

Description of intervention – independent variable
As the objective stated, the PD program included technology, tools, processes and artifacts.
The materials and structural components of the NDC AI program were developed within an
iterative process with the researcher’s network. Participating schools conducted a three cycle
adapted Research Lesson Studymodel (Dudley et al., 2019) during one school term. (Figure 2).
The cycles included material and strategies derived from evidence-based practices for
teaching students with disabilities (e.g. explicit instruction, systematic instruction, peer-
mediated instruction, accommodation of tasks, and curricula). There were no significant
differences between the content and the topics among the participating schools. The same
facilitator conducted all lesson study cycles. Each cycle of the intervention followed a four-
step process based on lesson study: study, plan, do and reflect (Lewis, 2015), except for the
first session, where a longer introduction and pre-test were held. During the first cycle,
teachers inventoried areas of improvement in their classrooms and teaching environments.
Accommodations were then presented to the teachers, and modeled by the facilitator.
Accommodations were presented, modeled and selected for their possibilities for enhancing
inclusive education for children with NDCs. Teachers then discussed different modifications
from the list with three potential development areas in teaching and adjusting the learning
context: pedagogical area, psychosocial area, and physical area. Between cycle one and two,
and two and three, teachers selected up to two accommodations suitable for their students
and an area of improvement for the needs of their learners to conduct in practice. Additional
data were collected with field notes on the areas of improvement for follow-up discussion at
future sessions.

The four steps for cycle two and three were 1. Reflect and review, 2. Study/content
presentation, 3. Plan for next accommodation, and 4. Prepare and do. During review, teachers
evaluated and discussed their modification and adjustments in the learning context,
reflecting on what worked well and what was challenging to implement. “Homework”was to
read selected text and bring back notes with questions, criticisms, or new insights. The first
text was a research-based text written for teachers with the content of executive functions
published in a PD module, and the second text was by Steinberg (2018). The content of

Cycle 2

Data: Pre-test
Theory

Areas of
improvement
Discussions

Plan 
accommoda�on
Data: Field notes

Analyse Results
Discussions

Theory and 
reflec�ons

Data:Field notes

Revise the 
accommoda�on

New plan for 
prac�ce

Analyse Results
Discussions

Theory and 
reflec�ons

Data: Field notes

Data: Post-test
Interview

Cycle 1 Cycle 3

Figure 2.
The lesson study
cycles in NDC
awareness intervention
(Figure derived from
Dudley et al., 2019)
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Steinberg’s text comprises examples of successful teaching and leadership in the classroom.
The beginning of the text discussion and evaluation process began in smaller groups and
ended with a larger discussion with the whole group. Next, the facilitator (author) led an
interactive content presentation (35–50 min) with slides designed to build up teachers’
knowledge within themes connected to inclusion, special needs and goals to daily teaching.
The presentation consisted of relevant research and activities to a large extent connected
with teachers’ own classroom experiences. The presentation included visual models and
experiences from working with special education. Guiding questions for discussion during
content presentation were, for example: What is inclusion, and how do you see traces of
inclusion in this school?Whose responsibility is inclusion and how do we work preventively?
How can we strengthen the whole school approach? What modifications work in my
classroom and why? During the third segment, practice, teachers integrated new knowledge
into their instructional practices. Teachers discussed successful modifications and
accommodations conducted in their practice, as well as implementations of revised
modifications. During the last phase, preparation, the new homework was discussed and
teachers made decisions for the next adjustments, that is, the same modification but more
intense or a new or alternative modification. The facilitator presented concrete
accommodations and evidence-based strategies for teaching students with NDCs.
Throughout the whole program, connections were made with teachers’ own classroom
experiences, and opportunities for questions and feedback were provided. The variety of
activities all aimed to develop teachers’ understanding of the relationship between their
teaching and student learning and increased inclusion. Teachers finally inventoried their
potential modifications from a list: What do I do today and what can I start with or intensify?
The program ended with the post-test and follow-up interviews.

Variables
The questionnaire included descriptive data and characteristics followed by three measures:
a six-item teachers’ self-efficacy scale with a four-point Likert scale (disagree, agree a little,
agree and agree a lot), open-ended questions, and a case student. The case student was a
description of a student with NDC and the question was how to adjust the environment for
enhanced learning. The quantitative variables were teachers’ estimation of self-efficacy, and
whether in need of PD regarding the focus area. The items were derived from Bandura’s
theoretical and domain-focused guidelines (1997, 2006). The Likert scale responses were
derived from TISES (Brouwers and Tomic, 2001). Measures of self-efficacy used with special
educators include the Teacher Efficacy Scale and the Teacher Interpersonal Self-Efficacy
Scale (TISES). The TISES is a 24-item questionnaire with a 6-point Likert-type scale ranging
from strongly disagree to strongly agree (Brouwers and Tomic, 2001). The following
variables have been indexed to descriptions of the concept, self-efficacy and self-perceived
ability: I have enough competence to teach children with neurodevelopmental conditions, I have
enough competence to adjust the learning context for children with neurodevelopmental
conditions, and I knowmany concrete and valuable accommodations that work well for children
with neurodevelopmental conditions. Reliability analysis with Cronbach’s alpha, average
covariance over three variables; a 5 0, 80. The scale and measuring construct are reliable
(Field, 2013). The reliability test showed large homogeneity between variables and strong
correlation between the items intended to measure self-efficacy. An additional variable for
measuring self-efficacy was I need professional development to meet and teach children with
neurodevelopmental conditions.

Pedagogical content knowledge measures
Teacher knowledge and width in responses according to inclusive education were measured
using open-ended questions and a case student. The open-ended questions are categorized
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after three themes in the learning context, the pedagogical, the psychosocial and the physical.
The categories are derived from K€uller’s model (1991), The Human-Environment-Interaction
Model. In K€uller’s model, the pedagogical area includes the tasks and activities for learning;
the physical includes the organization of rooms and facilities, light, sound and acoustics; and
the psychosocial area includes atmosphere, social composition, sense of coherence and
treatment. Themodel aligns with the pragmatic approach, where we construct our own sense
of reality and that is formed by our experience of the environment. The organism acts in
accordance with its surroundings (Dewey, 1963). Teachers were also asked to write down
different adjustments for a student with NDC. This was presented as case student at the end
of the questionnaire. Case students are sometimes used in lesson studies. Case students
represent learner groups whom it is important to understand. Teachers plan for the whole
group but keep specific focus on the case students at key points in the lesson (Dudley, 2013).
Qualitative variables were quantified by counting themes in teachers’ responses. Responses
from each school were first analyzed separately, and all schools were merged together for the
final result.

Procedures for data collection and data analysis
The methods used for data collection were teacher questionnaires and field notes during
observation. Time between pre-test and post-test was six weeks on average, which was long
enough to avoid threats to reliability. Field notes from discussions and reflections during
intervention constituted a complementary data collection. The data were collected by the
author and the data analysis was made in collaboration with two other researchers. Figure 1
shows the procedure for data collection, analysis and results. The data analysis in this study
used phases from a convergent mixed-methods design (Creswell and Creswell, 2018). First,
the quantitative database was analyzed in terms of statistical results. Second, the qualitative
database was analyzed by coding the data and collapsing the codes into broad themes. Third,
a mixed-method data analysis was conducted by integrating the two databases and merging
the results from both the quantitative and qualitative findings (Creswell and Creswell, 2018,
p. 220). Pre-intervention levels were examined and then compared with post-intervention
scores via a non-parametric test, the Wilcoxon signed-rank test (Field, 2013). See Table 3 for
Wilcoxon test. Separate analysis between schools were conducted to explore differences
among cohorts. See Table 1. To determine if cohorts differed on initial baseline measures,
analyses of variance (ANOVAs) were conducted on all quantitative pre- and post-test

Measure Difference Meana SD Range

Pedagogical area
West school 12 18.7 6.79 16
City school 16
East school 28

Psychosocial area
West school 15 14.33 6.54 7
City school 6
East school 22

Physical area
West school 3 8 3.74 9
City school 9
East school 12

Note(s): aMean is mean difference between baseline and post-intervention with merged cohorts and within
each category

Table 1.
Outcome measure,
difference between
baseline and
post-intervention in
teachers’ responses
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measures of teachers. The analyses of variance with ANOVA between schools in the
quantitative variables showed enough competence (3.5% pre-intervention vs. 6.5% post-
intervention), adjusting the learning context (12 vs. 5.1%), concrete modifications (8.9 vs.
9.0%), need for PD (1.9 vs. 8.9%) and number of modifications (9.9 vs. 10.55%). Because
p-values showed no significant difference between schools, merging was verified as reliable.
Factor analysis for measurement of the items showed 61.35 (SPSS, version 25). The result
from the component analysis shows that the variables substantially measure the same
underlying dimension. The questions thus show reliability and satisfactory measurement of
the concept of self-efficacy. Values over 0.6 have the required qualities (Sharma, 1996).

Ethical considerations
This research project followed the ethical guidelines stated by the Swedish Research Council
for research in social science (Vetenskapsr�adet, 2002). The research strictly followed the
requirements for information, consent, confidentiality and use. Teachers and principals
received information about the study and the purpose as well as information about time,
setting and data collection. When schools accepted to participate in the professional
development program, all participants signed the agreement consent. The participants’
individual identity and participating schools were kept confidential during the research
process.

Results
Measurements of readiness to prepare the learning environment were made using categories
and examples teachers gave in three different areas of the learning context (pedagogical,
psychosocial and physical). Pre-intervention examples were thematically coded and
compared with post-intervention outcomes. The variables were quantified. The overall
result showed an increase in all areas from baseline to post-intervention. Raw data for these
assessments are presented in the Appendices. After completing all three lesson cycles
teachers’ responses were more variated. In addition, new categories of accommodations were
found. In the pedagogical area categories increased from 110 to 159, in the physical area the
categories increased from 46 to 70, and in the psychosocial area from 42 to 84. The total
increase in the pedagogical area was 44.5%, physical area 52.2% and psychosocial area
100%. Table 1 shows the mean difference between schools and areas and between baseline
and post-intervention. Table 2 shows results after merging the schools. Table 3 shows results
from the self-efficacy questionnaire, e.g. the paired-samples t-test, comparing self-efficacy
prior to and following participation in the NDC AI intervention. Table 4 is the Wilcoxon test.
Effect sizes and t- and p-values were calculated with SPSS, version 25, and at www.uccs.edu
and www.socscistatistics.com. Scores on the self-efficacy questionnaire were significantly
higher following the training in all items, e.g. I have enough competence (M5 2.65, SD5 0.629)
than prior to participation (M 5 2.08, SD 5 0.668).

Designing for inclusion
Teacher knowledge and capacity to create inclusive learning environments. Field notes on
teachers’ choices for implementing modifications in the learning context between cycles
provided summaries for the choices in each area: 12 teachers chose to adjust something in the
pedagogical area, 11 teachers chose the psychosocial area, and three teachers chose the
physical area. Initial perceptions from some of the teachers showed a lack of perspective,
where prerequisites are seen as missing. At the end of the program, teachers showed more
confidence and openness to possibilities for small changes in the environment. Analysis of
qualitative data showed that teachers’ positions changed during the process, from describing
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poor pre-requisites and lack of time to a more positive standpoint with insights into the
importance of even very small changes and adjustments. Teachers’ instructional planning
adaptation for students with NDCs rose from its initial value.

Pedagogical area. Two completely new concrete modifications were found in this area post-
intervention: positive reinforcement and working with a rewards system. Teachers mentioned

Measure (n 5 26) Mean SD Range Effect size (Cohen�s d) t-value p-value

Pedagogical area
Baseline 39.66 2.9 4 3.90 14.0796 <0.001
Post-intervention 58.36 6.12 13
Difference 18.7 6.79 16

Psychosocial area
Baseline 14.00 2.84 6 2.70 9.7443 <0.001
Post-intervention 28.33 6.94 16
Difference 14.33 6.54 7

Physical area
Baseline 15.66 6.18 12 1.30 4.6901 <0.001
Post-intervention 23.66 6.12 15
Difference 8.00 3.74 9

Measure n 5 26, (item 4a – d) Mean SD Cohen’s d p-value t-value

I have enough competence
Baseline 2.08 0.668
Post-intervention 2.65 0.629 0.878 <0.000 �4.18

Competence to adjust the learning context
Baseline 1.88 0.771
Post-intervention 2.50 0.583 0.953 <0.000 �4.500

I know many concrete accommodations
Baseline 2.23 0.710
Post-intervention 2.85 0.613 0.934 <0.000 �4.924

I need professional development
Baseline 3.13 0.797
Post-intervention 2.67 0.761 0.590 <0.002 3.412

Z-score
I Asymp. Sig
(2-tailed)

I have enough competence to teach children with NDC �3.217a <0.001
I have enough competence to adjust the learning context for children with
NDC

�3.358a <0.001

I know many concrete and valuable accommodations for children with
NDC

�3.557a <0.000

I need professional development to meet and teach children with NDC �2.840b <0.005

Note(s): aBased on negative ranks. bBased on positive ranks

Table 2.
Outcome measure of
teachers’ responses at
pre- and post-
intervention all schools
merged

Table 3.
Self-efficacy variables
Outcome measures of
teachers’ self-efficacy.
Based on the 4-point
Likert scale

Table 4.
Wilcoxon signed ranks
test, variables for
teachers’ self-efficacy
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more preparation for transitions and transition support (from 35% pre-intervention to 77%
post-intervention). Small transitions and horizontal transitions are changes within the school
day (e.g. from one activity to another and from classroom to playground). Elementary and
middle school settings include many transitions throughout the day. The teachers broadened
their understanding of the importance of support for children before and during transitions.
Other improvement areas of modifications for the students were compensatory aids,
opportunities for breaks, adjustments in tasks and repetition for working memory problems.
Clear instructions, structure and visual support were other areas that showed increases in the
teachers’ responses.

Psychosocial area. In the psychosocial area, there were three completely new adjustments
in the learning context: additional confirmation, diversions for managing difficult behavior,
and involving the interests of students for strengthening desirable behavior like on-task
focus and motivation. Further areas of improvement were especially strengthening the
relationship between teacher and student (from 12% to 46%), teacher support when dividing
classes into pairs and groups, and positive reinforcement. Teachers reflected on the more
usual negative attention and decided to change this pattern. Building on the interest of
students is important for developing abilities for students with NDCs. This can lead to
positive effects in not only the psychosocial area with communication and interaction, but
also in the pedagogical area. This was another area of development for teachers.

Physical area. Regarding the facilities and what can be adjusted in the physical
environment, two new accommodations for students were found in the teacher responses:
finding a retreat place or room and support at lunch time. Other areas significantly more
represented in responses were careful thinking when considering placements for students
(from 30% to 58%), stimuli-sanitizing the environment (from 58% to 77%), andmaking small
group arrangements. Stimuli-sanitizing refers to distracting artifacts in the physical
environment (e.g. noise, tidiness, decoration, furniture and rooms). The school facilities were
among teachers’ challenges for inclusive education. Preparing the physical environment
enhances participation, and by removing what students might find disturbing, on-task
behavior increases. When designing a learning environment, it is crucial to thinking about
sensory issues tomeet all needs. A good sensory design has a calming effect, and the design of
a school is essential for suiting unique sensory challenges.

Case student. In the questionnaire, teachers wrote down how to adjust the environment for
a student with aNDC. The number of accommodations that teachers identified for the student
profiled in the assessment rose from its initial value. Teachers’ responses and total number of
accommodations for the case student increased for 23 out of 26 participants (88%). Two
participants had the same amount at pre- and post-test and one participant decreased from
five to three modifications. An outlier was the special needs teacher who gave 14 themes of
accommodations in the baseline but also increased the amount to 15 themes at post-
intervention. The largest change and effect in measurement of teachers’ responses in this
outcomemeasurement was from two accommodations to seven. The student case is concrete,
thereforemaking it easier for teachers to respond to this particular question. The lesson study
cycle included this specific area to implement, evaluate and improve modifications in the
learning environment. Teachers mentioned the one-on-one instruction, and the lack of time
when serving large groups, as an explanation for why this method was not used as often as
recommended. Teachers expressed a need to have more time explicitly dedicated to
conducting one-on-one instructional sessions with students.

Teachers’ self-efficacy
No teacher estimated themselves as competent enough when it comes to teaching children
withNDCs. In the samemanner, no teacher estimated not in need of professional development
in the area. 73%of the teachers estimated in great need of competence development before the
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intervention. 46% rated in great need of PD after the program. Teachers’ perceived self-
efficacy increased after the program. Mean increase in self-efficacy was 50%. The variables; I
have enough competence to teach children with NDC, I have enough competence to adjust the
learning context and I know many concrete and valuable modifications for children with NDC
are indexed in SPSS and the new variable, self-efficacy had a maximum value of 12 and a
minimum value of 3. Pre-intervention mean was 6.19 and post-intervention mean was 8. At
post-intervention, one participant had themaximum of 12 and three participant had the value
10. At pre-intervention, the highest value was 9. Further items to answer the research
question, I have enough time to support and prepare the learning context for children with
NDC and I need professional development showed a small increase in estimating having time
and a larger change in the need of PD to teach children with NDC.

Discussion
This study aimed to examine the efficacy of a short PD program designed and adapted from
lesson study, to support and assist elementary and middle teachers in adjusting the learning
environment for classroom diversity. The initial evidence suggests that a short programmay
be a starting point and a promising way to engender meaningful changes in teacher
knowledge, self-efficacy and beliefs. The main findings in this study show that collaborative
learning environments, with opportunities to develop more content knowledge and special
didactic knowledge, in order to become more prepared for teaching students with NDC is
beneficial for teachers. Schools can facilitate modified lesson study cycles for developing
teachers’ learning. The key features of the current program are based on rigorous research for
teachers’ development and children with NDC. The development trajectory is how to
effectively support these children in mainstream classrooms. It appears that having the
opportunity to participate in a PD program and in a professional community in practice is
valuable (Timperley et al., 2007); even though a long-term program is preferred, a shorter
version is a good start. Prior studies have noted the importance of closing the gap between
theory and practice when it comes to PD (Marton and Tsui, 2004). The preparation for
inclusive education is insufficient in pre-service teacher programs (Morrier et al., 2011;
Scheuermann et al., 2003) and among pre-service and in-service teachers (Bartonek et al.,
2018); therefore, this study aimed to examine the effect of a time- and cost-effective PD
program. The findings from this PD for teachers show effective change that can make a
positive difference in learning levels for students with NDCs in inclusive schooling
environments. The results, showing increased understanding of diverse student’s learning
and beliefs in students’ capacity when given the right support, is in line with large-scale
lesson study projects (Dudley et al., 2019). However, the changes to more inclusive education
are no “quick fix” or technical training, although schools will benefit from developing internal
small collaborative research communities. Special needs teachers can be the facilitators. A
more pragmatic approach will make the teachers the instigators and engage them with
evidence-based programs that support inclusive education. This PD program is not long-
term, but it showed significant changes in all areas of the school context. The largest effect
was seen in the case student, with substantial improvement, which is of great value and has
promise as a means for addressing the needs of the children these teachers serve. This
increase in accommodations is in line with the results from Mutch-Jones et al. (2012). Paying
attention and responding to students with special needs by creating concrete
accommodations was a catalyst for making changes. Additionally, these changes can have
an impact on inclusion and students’ well-being. Awareness of the disadvantages for
students with NDC, as well as knowing more appropriate accommodations make teachers
more prepared for teaching diversity (Wong et al., 2015). The aim of this studywas to evaluate
the PD program and teacher learning, not the teacher. Teachers are assumed to do their best
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every day to prepare the learning context and meet all needs of their students. This research
was driven by a desire to enhance and strengthen teachers’ knowledge to establish
understanding and more advantageous situations for learning. Teacher learning is the
primary subject of this study and findings. The result showed improved ability to understand
the students’ needs within three areas. The increase in the psychosocial area, with teachers
taking deeper responsibility for strengthening the relationship is important for students’
well-being (Humphrey and Symes, 2010). The second research question aimed to answer
perceived self-efficacy, which is important for self-confidence and the ability to rely on
capacity and skills. When you trust your ability, motivation is enhanced. Teachers are also
learners, and increasing their self-efficacy improves their motivation for inclusive education
(Bandura, 2012; Donohoo, 2018). Competence and skills are difficult to measure, although this
study attempted to do that without measuring student outcomes. Self-ability and reflection
constitute the ground where readiness starts. Agency and competence, as human needs, are
important for action (Deci et al., 2001). Teachers in mainstream classrooms can improve
academic achievement and well-being among students when they have more knowledge
about how to prepare and adjust the learning environment (Dudley, 2013). This is particularly
essential for children with SENs (Hattie, 2013; Larcombe et al., 2019). During the program,
some teachers transitioned from having a categorical perspective where the student owns his
or her difficulties, to a deeper understanding of the importance of the environment and
teacher preparation. A proactive approach with school systems change initiatives, have more
potential for improving inclusion (Crosland and Dunlap, 2012). Teachers expressed placing a
great value on getting together to discuss inclusive education. This is of great importance
according to Timperley et al. (2007): “Typical sequences involved a rationale or catalyst to
engage, instruction in key theoretical principles, and then opportunities to translate theory
into practice and deepen understanding of theory.”The closeness to practice was highlighted
by the principles as being of great significance. Teacher manuals and instructional material
can be good, but teachers need opportunities to discuss, reflect and try out new approaches in
practice, and improvement is more beneficial when they collaborate (Holmqvist, 2017; Lewis
et al., 2012; Timperley et al., 2007). A collegiate ethos with collaboration and more
professionalism will benefit inclusive education. Future studies that train teachers to
implement evidence-based interventions for students with diverse characteristics are needed
(Munthe et al., 2016; Watkins et al., 2019). Teachers’ perceived self-efficacy regarding their
capacity for preparing and adjusting the learning context showed significant change in this
study. After the program, teachers reportedly felt that they knew how to make more concrete
and valuable modifications for students, which increases the chances for implementation.
The teachers had many years of experience, but still most of them expressed a need for more
competence in this area. This is in line with a recent large-scale investigation (Bartonek et al.,
2018). Self-efficacy leads to increased self-trust and action, and new knowledge leads to
operation and movement (Dewey, 1963). Self-confidence reinforces the profession. Small
changes can have amajor effect on learning, and it is essential that teachers are aware of this.
Staffing and teamwork are key issues for making inclusion happen, both inside and outside
the classroom. Teachers are expected to contribute to school development and stay up to date
on research. To engage in PD and follow requests about participating in school development
and improvement, teachers need organizational conditions and support to do so (Fontil et al.,
2019; Timperley et al., 2007). In the study by Kosko and Wilkins (2009), teachers need 8 h of
PD to raise self-efficacy; in this study, results showed that 6 h during a four-month period is
also effective. Business as usual will not change the situation in schools for less privileged
students. School management has a crucial role in providing teachers with support, PD
opportunities and finally, yet importantly, time for preparation. During the first session, some
teacher expressed an attitude of not needing theory or background information. At the same
time, 73% of the teachers expressed that they needed PD regarding inclusive education.
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Results in Klassen et al. (2011) indicate that more experience improves self-efficacy. The
complexity of designing optimal learning environments for students with NDCs can explain
the findings from this study. All teachers expressed a need for more competence. Theory is
the foundation for understanding and covering all the diversity in SENs. Timperley et al.
(2007) call these problems with over-assimilation, when new information is perceived as
congruent, although it is actually dissonant. Only classroom observations can tell how well
the learning environment is prepared to meet the needs of all students. The results of this
study show enhanced readiness and self-efficacy, which increases opportunities for academic
success for all children. The next question is for teachers to ask how effective the PD program
was, what they have achieved, and how to prepare the learning environment further to
promote students’ learning and well-being. Teachers are highly motivated when they have
identified a problem in the teaching context. An urgent problem generates performance and
alertness (Dewey, 1916). When we encounter a previously unknown problem, we search for
an appropriate response and, through experimentation, we acquire new habits (Biesta, 2007).
In the PD program with problems and inquiry grounded in teachers’ practice, teachers
developed the acquisition of knowledge as a result of actions. Teachers’ increased awareness
of the need of support when dividing classes into peers and groupswill reduce peer and group
difficulties. The teachers also mentioned the importance of establishing a good relationship.
High-quality student-teacher relationships are important for academic and social
development. Positive reinforcement builds on and strengthens student potential rather
than student difficulties, and it is beneficial for the students’ social position in the group.

The move towards inclusion in education is not only about minorities, even though the
focus in this PD was children with NDC. Inclusion means a better education for all children.
All children start school with expectations and dreams. As a public institution, the school is
responsible for making dreams come true and develop the full range of abilities and interests
in young people. Intervention design in educational research poses several questions to the
researcher, including whether a particular intervention is desirable, about the educational
effects of the actions taken, and how the intervention can benefit participants (Biesta, 2007).
Education is a moral rather than a technical practice, and researchers need to consider the
potential educational value and the opportunities for learning that follow the actions of
interventions. Biesta (2007) draws parallels to Aristotle and his distinction between practical
wisdom (phronesis) and instrumental knowledge (techne). A well-designed PD program can
provide teachers with more knowledge, wisdom and self-efficacy. The teachers’ beliefs in
their capability raised in this study. Self-efficacy is the self-regulation of motivation and
action (Bandura, 2012). In addition, knowledge can create a more human-focused and flexible
school system. The achievement gap between students ofmore advantaged prerequisites and
their less privileged peers is often discussed. Bridging the gap is an essential goal for
elementary and middle schools. Unfortunately, we know there is still much to improve for
enhancing inclusive education and the right for all individuals to grow, learn and develop
valuable skills for the future. The findings of this study suggest that a three-session PDmodel
can support general teachers in developing broader knowledge and enhanced self-efficacy.
Self-confidence can reduce teacher stress (Corona et al., 2017) and help teachers to perceive
students with NDCs as learners with a lot of potential rather than students with challenging
behavior (Donohoo, 2018; Donohoo and Katz, 2017). Evidence on inclusive classrooms shows
that successful implementation of inclusion strategies can lead to increased social
involvement, personal well-being, and higher academic performance, compared with
segregated school settings (Linton, 2015). Teachers’ knowledge about how to support all
students has a bearing on how they interact and accommodate in practice. Teachers in
general classroom can develop an understanding of their role and responsibility for all
students’ outcome. This intervention created opportunities for collaborative learning (Ho
et al., 2018; Lewis et al., 2012). Inclusive education is a good learning and teaching
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environment. A learning-friendly environment is both child friendly and teacher friendly
(UNESCO, 2005, p. 4). It places the child in the center and gives teachers the best preconditions
to create and give children the best education possible.

Strengths and limitations
This study had three participating schools; for a more reliable result, large-scale research is
recommended. Important constraints for implementation have been analyzed, and the
program is sustainable. In the future, the program can include more rigorous content and
more adjustments for all levels, as well as more participants in each school for making “the
whole school approach” possible. Another limitation is the level of measurement, and
translating what is learned into an individual’s particular teaching content is more
advantageous. It is worth exploring in future research the actual implementation of
accommodations, as well as listening to the students’ perceptions of the learning
environment. However, this study did not attempt to measure and evaluate students’
learning. Future studies could address students’ learning as a next step. Furthermore, the
effectiveness could also be measured after a time-span for evaluating long-term effects. The
concept of self-efficacy is measured with a narrow perspective, however, the indexed
variables give the concept a good explanation. There is a small gender bias in this study (78%
females), which is not ideal for a sample, but female teachers dominate elementary school
settings. The golden standard for experimental design with a control group is not always
possible in educational research. In this study, no teachers were available for a control group.
We cannot be certain what factors have produced the change; any change can be due to
unknown factors that occurred between the sessions. This design with comparison groups
can, however, strengthen the effects of the actual program. Some parts of the program have
an individual perspective, but inclusive education and participation are highly dependent on
the group and surroundings. In the future, programs should focus more equally on the
individual and the group because both perspectives are important. The responsibility for
inclusive education is each teacher’s, together with his or her colleagues and school
management, which is the key concept in the NDC AI program. This small-scale research
project and preliminary results raises interesting points about elementary and middle school
teacher training to improve inclusive education.

Future implications
The results of this study have implications for practitioners teaching students with NDC.
Teachers need a broad repertoire of strategies to determine and prepare for teaching all
students. The findings of this study have implications for teachers’ design and delivery of
educational support to students with NDC. The findings also provide guidance to educators
and leaders concerning how to strengthen teachers’ awareness and readiness for teaching
students with NDC in general classrooms.

Conclusions
The NDC awareness program was successful. Generally, teachers became more
knowledgeable about NDCs and appropriate concrete modifications. The result also
showed enhanced self-efficacy according readiness and to teach childrenwith NDC. Teachers
understood the necessity of preparing the environment and knew more accommodations to
include children with NDC, which is positive for the whole cluster and any diverse needs.
Sustainable professional development with modified lesson study cycles, can assist teachers
in their practice. Teachers in regular classrooms indicate a need of more competence
according to teach children with special needs. Teachers’ learning in lesson study cycles may
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properly prepare teachers for diversity in the classroom. The author recommend time- and
cost effective PD programs like NDC AI for general teachers.
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Appendix 1

Appendix 2

Outcome variable Preintervention Postintervention Difference

Classroom organization 9 10 þ1
Placement 7 15 þ8
Stimuli sanitizing 15 20 þ5
Prepared facilities 5 7 þ2
Small group arrangement 8 11 þ3
Multisensory tools 2 3 þ1
Retreat room – 3 þ3
Cantina support – 1 þ1
Total 46 70 þ24

Outcome variable Preintervention Postintervention Difference

Individual schedule 12 12 –
Placement 7 8 þ1
Clear instructions 12 14 þ2
Structure 10 13 þ3
Compensatorical aids (computer, time help aids,
audiobooks)

15 21 þ6

Routines 7 9 þ2
Visual support 15 18 þ3
Break possibilities 8 15 þ7
Concrete material 2 2 –
Visual learning 3 3 –
Adjustments in tasks 12 17 þ5
Preparation/transitions 5 13 þ8
Repetition for working memory 1 7 þ6
Reward system – 4 þ4
Classroom organization 1 2 þ1
Positive reinforcement – 1 þ1
Total 110 159 þ49

Table A1.
Raw data, themes from

the physical area

Table A2.
Raw data, themes from
the pedagogical area
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Outcome variable Preintervention Postintervention Difference

Friendship support 9 11 þ2
Encouragement 2 2 –
Relation teacher-student 3 12 þ9
The whole class values 5 6 þ1
Transition support 4 7 þ3
Social stories 7 7 –
Recess activities 6 8 þ2
Support peer–groups 4 12 þ8
Social codes instruction 1 3 þ2
Positive reinforcement 1 9 þ8
Greetings – confirmation – 2 þ2
Diverting maneuvering – 3 þ3
The student�s interest – 2 þ2
Total 42 84 þ42

Table A3.
Raw data, themes from
the psychosocial area
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