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Abstract
The attitudes of students with special needs towards science course may not be the 
same as other students due to their individual differences, and science attitude scales 
in the literature may not be subjective enough to express their attitudes. It is believed 
that the development of a customized scale to measure the attitudes of students with 
special needs towards science course will contribute to both teachers and students 
and to the literature. This study aimed to develop a valid and reliable science atti-
tude scale for secondary school students with special needs in inclusive education. 
In addition, the developed science scale was also used to investigate how the vari-
ables of duration of support education, gender, grade level and number of siblings 
of students with special needs affect the science attitudes of secondary school stu-
dents with special needs in inclusive education. The scale was administered to 310 
middle school students receiving inclusive education in 10 different cities in Turkey 
in the 2021–2022 academic year. A 5-point Likert-type scale was used within the 
cross-sectional survey model. In the first stage of the scale development process, 
the theoretical infrastructure of attitudes towards science was formed by examining 
the relevant national and international literature. After the science attitude scale was 
checked by the experts, necessary corrections were made for the final form of the 
scale. During the preparation of the scale, a literature review was conducted, expert 
opinions were received, and the attitudes scale was created as a result of necessary 
corrections and analyses of obtained the data. Exploratory Factor Analysis (EFA) 
and Confirmatory Factor Analysis (CFA) were performed to reveal the construct 
validity of the attitudes scale. According to the results of the analysis of the one-
dimensional and 10-item scale, it was seen that the model fitted well with the data 
set and the reliability coefficients were acceptable values. To examine the “Science 
Attitude Scale for Inclusion Students” in terms of some variables, it was applied to 
95 middle school students with special needs in inclusive education. The effects of 
gender differences, receiving support education in support rooms, support education 
duration, and the number of sibling were analyzed via t-test and the analysis of vari-
ance (ANOVA). Results showed that the scale had a valid and reliable structure, and 
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student’s grade level and support education status affected students’ attitudes. It can 
be recommended to carry out similar studies with different sample groups and dif-
ferent variables that may affect the attitudes of students with special needs.

Keywords  Attitudes scale · Inclusive education · Middle school · Science 
education · Students with special needs

Introduction

Learning can be defined as making connections between existing knowledge and 
newly acquired knowledge as a result of people’s lives, making inferences and 
creating long-term behavioral changes from this knowledge. Based on the idea 
that each individual is remarkable, the fact that individual differences in learn-
ing and perception of events are critical (Khamzina et  al., 2024). Students’ dif-
ferences are important because they affect their knowledge and skills, their aca-
demic achievement, as well as their feelings, thoughts, approaches and interest 
in a subject (Cebesoy & Öztekin, 2018). Students with learning difficulties and 
slow learners are identified by the Guidance Research Centers affiliated to the 
Ministry of National Education (MNE) in Turkey and are called students with 
special needs (SWSN) in the MNE system. According to the statistics of the 
MNE in Turkey, while the number of SWSN was 398,815 in the 2018–2019 aca-
demic year, 296,297 of them were students receiving inclusive education. This 
number increased in the 2019–2020 academic year, and the number of SWSN 
was 425,774, and 318,300 of them were students receiving inclusive education. 
These data show that the number of SWSN is significant. These SWSN can con-
tinue their regular education as inclusive education students based on their level 
(Schwab & Arthur-Kelly, 2022; Watkins, 2017). As an indicator of the success 
of mainstreaming practices, it is thought that individuals with special needs can 
receive necessary special education and regular education services adequately 
(Causton-Theoharis et al., 2011; Kırcaali-İftar & Batu, 2007). Although the Turk-
ish education system aims to integrate these students into society, the socializa-
tion of individuals with special needs is not the only goal of inclusive education. 
The fact that these students have individual differences does not mean that they 
cannot learn. In this context, it is not sufficient to keep these students in schools 
within the framework of inclusion only for the purpose of socialization and learn-
ing to live in society. It is also important for SWSN to reach the highest possible 
academic level. For this reason, the academic status of the students is crucial, 
as well as their interests and attitudes towards school subjects. In this context, 
although SWSN are in inclusive education schools, they have to take exams like 
their other peers when they move to high schools and universities. Although 
SWSN are provided with opportunities such as additional time, large print, read-
ers, markers or exemption from English subjects according to their differences 
(Ministry of National Education [MNE-LGS Guide], 2021), they are responsible 
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for all other subjects and achievements like their peers. This shows that academic 
achievement is also critical in inclusive education. SWSN can be successful in 
academic areas if the necessary care is taken and the appropriate teaching meth-
ods and techniques are identified.

Scales serve a crucial purpose in educational research by providing a structured 
and quantifiable way to measure complex constructs. Rather than relying on single-
item measures, which can be susceptible to misinterpretation and lack nuance, scales 
offer a composite score derived from multiple items designed to capture different 
facets of a particular concept (DeVellis, 2017; Yusuf & Md Noor, 2023). Bentley 
et al. (2007) suggest that the attitudinal dimension of science, which includes emo-
tional and value aspects, is a powerful component of learning and serves as a catalyst 
for learning. This aspect stimulates students’ interest and curiosity, which encourages 
them to learn new things (Bentley et al., 2007; Yalgin et al., 2023). Since the inter-
est and attitudes of students directly affect their academic performance in a course, 
an increase in their academic achievement can be achieved by increasing the interest 
and attitudes of these students in a course (Çibik & Boz-Yaman, 2024). Therefore, it 
is necessary to know the attitudes of SWSN towards courses in inclusive education, 
as it is for all students. SWSN are sensitive students who expect more attention than 
their peers (Cengiz, 2019). Therefore, the necessary planning for effective learning 
should be made based on the individual differences of each student. It is essential to 
know which courses SWSN enjoy, what they think about the courses, what kind of 
learning they enjoy, and what their interests and attitudes are.

The interest and attitudes of SWSN are of crucial importance in science courses, 
as in all other courses. In order to improve the science education of SWSN, it is 
essential to determine their level of interest and attitude towards science courses. 
In this context, by increasing the interest and attitudes of these students towards the 
courses, an increase in their academic achievement can be achieved. In a research 
study conducted by Köse-Biber (2009), it was indicated that special educational 
support provided to SWSN through a web-based teaching method improved their 
academic achievement and performance levels, and positively affected their attitudes 
towards computers and science.

In order to provide an appropriate inclusive education for SWSN, teachers should 
have a good understanding of inclusive education, know their students, recognize 
their attitudes, and receive a good education (Sebba & Sachdev, 1997). In this con-
text, before preparing an Individualized Education Program (IEP) for SWSN, stu-
dents’ attitudes towards a course should be identified. It can be stated that if teachers 
gain sufficient understanding of inclusive education and prepare a plan by knowing 
each student’s attitude towards a course, SWSN can increase their academic achieve-
ment. In this context, various scales have been used to determine students’ feelings, 
thoughts, interests and attitudes towards topics, courses or methods, techniques 
and materials used in science courses (Akpınar et  al., 2011; Canlas, 2024; Derin 
et al., 2017; Gelen et al., 2019; Güneş et al., 2013; Keçeci & Kırbağ-Zengin, 2015; 
Nuhoğlu, 2008; Özcan & Koca, 2019; Şener & Taş, 2016; Taşkın & Aksoy, 2019; 
Tosun & Genç, 2015; Yılmaz et al., 2017). However, it was noted that these exist-
ing scales were designed for regular students, and there is a need for attitude scales 
specifically designed for each course for SWSN. Although the scales developed in 
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other studies can be used to measure the attitudes of SWSN towards science courses, 
it was thought that the development of a customized scale for individuals with spe-
cial needs could be useful for both teachers and students and could contribute to the 
related literature. In this study, it was intended to develop a science attitude scale 
appropriate for SWSN in inclusive education.

Due to their unique characteristics, SWSN may have different attitudes towards 
science education than regular students, and current attitude assessments may not 
be subjective enough to capture these differences. For this reason, it is believed that 
a valid and reliable science attitude scale designed for SWSN will provide conveni-
ence in individualized education programs prepared for SWSN, and will be impor-
tant to teachers, SWSN, and the literature in terms of identifying students and deter-
mining the teaching methods to be used. In addition, the Science Attitude Scale was 
applied to another group of students with special needs to investigate how the varia-
bles of support education duration, gender, grade level and number of siblings affect 
the science attitudes of secondary school SWSNs.

Theories of Science Attitudes

Several theories and frameworks provide insights into the complex nature of science 
attitudes. Gardner (1995) proposed a model encompassing three dimensions of atti-
tude toward science: interest, enjoyment, and perceived value of science. Weinburgh 
(1995) similarly conceptualized attitudes toward science as a composite of emo-
tional, cognitive, and behavioral components. These components interact to shape 
an individual’s overall disposition toward science, highlighting the importance of 
considering these multiple dimensions when developing and evaluating science atti-
tude instruments (Toma & Lederman, 2022). Osborne et al. (2003) focused on the 
affective dimension, emphasizing students’ enjoyment, interest, and motivation in 
science learning. As highlighted by Mao et  al. (2021), different facets of attitude, 
such as self-efficacy, interest, and perceived societal relevance, can have varying 
strengths of association with science achievement. This reinforces the need for a 
nuanced understanding of the specific attitudinal components being measured. Ban-
dura’s (1986) social cognitive theory posits that self-efficacy, or the belief in one’s 
ability to succeed, plays a critical role in shaping attitudes and behaviors related to 
science. This perspective is particularly relevant for students with special needs, as 
fostering self-efficacy can be essential for their engagement and success in science 
(Potvin & Hasni, 2014).

Definition and Theoretical Infrastructure

In this study, "science attitude" is defined as the aggregated feelings, beliefs, and 
values that students with special needs hold towards science as a subject and a field 
of study. This definition draws upon the multi-dimensional frameworks of Gardner 
(1995) and Weinburgh (1995), recognizing that science attitudes encompass affec-
tive, cognitive, and behavioral components. The theoretical infrastructure prioritizes 
the affective dimension, emphasizing enjoyment, interest, and motivation (Osborne 
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et  al., 2003). This emphasis stems from the understanding that positive affective 
experiences are crucial for engaging students with special needs in science learning, 
particularly given the numerous challenges they may face (Oluwatelure & Olorun-
tegbe, 2010). Further, the scale development acknowledges the importance of self-
efficacy (Bandura, 1986), recognizing that students’ beliefs in their ability to suc-
ceed in science can significantly impact their attitudes and engagement (Mao et al., 
2021). The focus on these affective dimensions aligns with the need for comprehen-
sive assessment of science attitudes, going beyond solely cognitive aspects (Toma, 
2020). By considering thzese theoretical foundations, the study aims to develop a 
valid and reliable instrument for measuring science attitudes in students with special 
needs, contributing to a more nuanced understanding of their experiences in inclu-
sive science education settings.

Method

Research Design

In this study, the data obtained from students with special needs who received inclu-
sive education in the 2021–2022 academic year regarding their attitudes towards 
science courses. A cross-sectional survey model based on the descriptive research 
method was used.

Population and Sample of the Research

The study’s sample consisted of 310 middle school students participating in inclu-
sive education programs across the Turkish provinces of Istanbul, Bursa, Erzurum, 
Konya, Artvin, Trabzon, and Gümüşhane during the 2021–2022 academic year.

As a result of validity and reliability analyses, a 10-item Science Attitudes Scale 
for Inclusion Students (SASIS) was developed (see Table 7). By applying the devel-
oped SASIS to students, it was investigated how the variables of receiving support 
education, duration of receiving support education, gender, grade level, and the 
number of siblings affected students’ science attitudes. The sample of the research 
conducted in the 2021–2022 academic year consisted of 95 SWSN from the prov-
inces of Artvin, Trabzon, and Gümüşhane in Turkey.

Development of Data Collection Tool

During the scale development process, examining related literature formed the theo-
retical background of attitudes towards science. In addition, previous scale devel-
opment studies within the field of science education (Coulson, 1992; Derin et al., 
2017; Keçeci & Kırbağ-Zengin, 2015; Özcan & Koca, 2019; Shah & Mahmood, 
2011; Taşkın & Aksoy, 2019; Yiğit et al., 2022; Yılmaz et al., 2017) and the objec-
tives of students’ attitudes towards science in the curriculum published by the MNE 
were reviewed. While creating the scale items, certain sub-headings of Hattie’s 
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(2009) book “Visible Learning: A Synthesis of over 800 Meta-Analysis Relating to 
Achievement” such as family, family’s attitudes, school opportunities, curriculum 
situation, technology, peers, and teachers’ approaches which affect the success of 
students were taken into consideration. In addition, individual interviews were held 
with 11 SWSN in inclusive education in Artvin to hear firsthand the thoughts of 
SWSN about science. The feelings and thoughts of the students were also a guide 
when creating items. As a result, a five-point Likert-type item pool consisting of 65 
items was created. The 3-point Likert-type scales were deemed to be brief, and a 
5-point Likert-type scale was chosen, taking into account the possibility of a chance 
factor. The 7-point Likert-type measures were considered to be lengthy and unsuit-
able for inclusive students. Two experts working from science education field, two 
experts from special education, and two experts in the field of Turkish language 
reviewed the developed items. Long items in the scale were shortened and some 
items were removed or changed, as they might be difficult to understand by SWSN. 
For example, words such as “offend” and “encourage” were changed because they 
were difficult to understand by SWSN. 26 out of 65 items were removed and a draft 
scale with 39 items was created. The obtained attitudes scale was administered to 11 
students in Artvin as a pilot application. Again, two experts from science education, 
two experts from special education, and two experts from Turkish language provided 
expert opinions. Since the word “motivation” was not understood, the word “inter-
est” was used instead, and the expression “does not affect my success” was corrected 
as “decreases my success” or “increases my success” because participating students 
had difficulty in understanding. In the pilot study, it was noticed that some students 
could not mark the last items and had difficulty reading them within the given time. 
Therefore, 4 more items from the scale were removed and an attitudes scale with 35 
items was prepared. There were 28 positive and 7 negative items in the scale, and 
positive items were scored in the range of 1–5 and negative items are scored in the 
range of 5–1.

Rationale for Variable Selection

The variables selected for this study, namely duration of support education, gender, 
grade level, and number of siblings, were chosen based on their potential influence 
on the science attitudes of students with special needs, drawing from established 
theoretical frameworks and empirical observations within the field of special edu-
cation. Duration of support education is a critical factor as it reflects the extent of 
individualized instruction and specialized services received by students, which can 
potentially impact their academic self-efficacy and, consequently, their attitudes 
towards science. Longer durations may foster greater comfort and confidence in 
learning, while shorter durations might indicate unmet needs or transitional chal-
lenges that could negatively influence attitudes. Gender is included due to the per-
sistent recognition of gender disparities in science engagement and achievement, 
highlighting the importance of investigating potential differences in science attitudes 
between boys and girls with special needs within inclusive settings. Studies have 
shown varying results, with some indicating boys possess more positive attitudes 
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(Weinburgh, 1995), while others reveal nuanced differences depending on the spe-
cific science type or context (Acar & Ordu, 2022; Mallow et al., 2010; Oon & Sub-
ramaniam, 2023; Wan & Lee, 2017). Moreover, gender differences in science anxi-
ety, which can indirectly impact attitudes, have been observed (Bryant et al., 2013; 
Mallow et al., 2010). Grade level is incorporated as a variable to explore develop-
mental trends in science attitudes, acknowledging that students’ cognitive abilities, 
academic experiences, and social-emotional development evolve throughout middle 
school, potentially shaping their perspectives on science learning. Research indicates 
a frequent decline in positive science attitudes as students progress through school 
(Acar & Ordu, 2022; Aini et al., 2019; Sagir, 2012; Toma et al., 2019), emphasizing 
the need to understand this trend within the context of special needs and inclusive 
education. Finally, the number of siblings was selected due to its potential influence 
on family dynamics and the availability of resources, both of which can indirectly 
affect students’ academic engagement and attitudes. Larger families may have lim-
ited individual attention and support available for each child, potentially impacting 
academic performance and motivation (Porter-Stransky et al., 2024) while smaller 
families may offer more concentrated support. Examining the number of siblings 
allows for an exploration of potential correlations between family structure and sci-
ence attitudes in students with special needs. By considering these variables, the 
study aims to provide a nuanced understanding of the multifaceted factors that con-
tribute to the development of science attitudes in this specific student population.

Relevance to Science Attitudes

The selected variables – duration of support education, gender, grade level, and 
number of siblings – have varying degrees of established relevance to science atti-
tudes, particularly for students with special needs in inclusive settings. Research 
consistently identifies gender as a factor influencing science attitudes, although its 
impact can be complex and intertwined with other variables. Some studies, such as 
Weinburgh’s (1995) meta-analysis, suggest boys tend to have more positive attitudes 
overall, while others find this difference is not universally consistent or may vary 
based on the specific aspect of science being considered (e.g. Acar & Ordu, 2022; 
Mallow et al., 2010; Oon & Subramaniam, 2023; Wan & Lee, 2017). Gender dis-
parities in science anxiety have also been noted (Bryant et al., 2013; Mallow et al., 
2010), which can indirectly affect attitudes. The influence of grade level on science 
attitudes is also observed, often demonstrating a decline in positive attitudes as stu-
dents progress through middle and high school (Acar & Ordu, 2022; Aini et  al., 
2019; Sagir, 2012; Toma et al., 2019). However, the reasons for this decline, and the 
extent to which it applies to students with special needs, requires further investiga-
tion. Research on the impact of support education duration and number of siblings 
on science attitudes, particularly within inclusive settings, is more limited. Studies 
like Porter-Stransky et al. (2024) highlight the influence of socioeconomic factors, 
which can be related to family structure and resources, but direct connections to 
sibling number are less clear. The duration of support education is likely a crucial 
variable for students with special needs, as the amount of specialized instruction 
and individualized attention could significantly impact their academic self-efficacy 
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and, consequently, their attitudes towards science. However, empirical research spe-
cifically addressing this relationship is scarce. A key gap in the current literature is 
the intersectional examination of these variables and their combined influence on 
science attitudes for students with special needs in inclusive settings. Most research 
focuses on individual factors in isolation, failing to capture the complex interplay 
of gender, grade level, family dynamics, and special education services that shape 
these students’ experiences and attitudes. Furthermore, many studies do not specifi-
cally focus on students with special needs or inclusive education environments, lim-
iting the generalizability of findings to this unique population.

Data Analysis

For the validity analysis in this study, it was determined that the data from the 
35-item attitude scale administered to 310 SWSN were suitable for the Kai-
ser–Meyer–Olkin (KMO) sampling and Bartlett’s Sphericity tests. The data were 
found to be sufficient and appropriate for the factor analysis; therefore, Exploratory 
Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were conducted. 
To evaluate whether the data obtained in DFA fit, the ratio of the χ2/sd, SRMR, 
RMSEA, and GFI values were checked for the goodness of fit indices. As accept-
able critical values in this goodness of fit was determined as χ2/sd < 5; SRMR, 
RMSEA < 0.08; GFI ≥ 0.90 (Bollen, 1989; Hooper et  al., 2008; Hu & Bentler, 
1999). In the EFA and CFA analyses, the data of 310 SWSN from the provinces of 
Istanbul, Bursa, Erzurum, Konya, Artvin, Trabzon, and Gümüşhane were used since 
the sample group of the research consisted of SWSN. Since the number of SWSN 
within the scope of inclusion was smaller, a different data group could not be cre-
ated. Therefore, EFA and CFA were applied to the same dataset. Likewise, in the 
literature, in the development of an attitude scale toward coding for middle school 
students by Akkuş et al. (2019), both EFA and CFA were performed on the same 
data set due to the limited number of schools offering coding education.

To assess the reliability of the attitude scale developed for SWSN, multiple reli-
ability methods were employed. In this context, Cronbach Alpha (α), McDonald 
Omega (ω), and Guttmann λ6 analyses were performed. According to the related 
literature, (a) if the reliability coefficient is between 0.00 and 0.40, the scale is not 
reliable, (b) if it is between 0.40 and 0.60, the reliability is low, (c) between 0.60 and 
0.80, it is quite reliable and its internal consistency is acceptable, and (d) between 
0.80 and 1.00 has high reliability (Kline, 2015; Pallant, 2020).

The SASIS obtained as a result of validity and reliability analysis was applied to 
95 students and the effects of gender, grade level, receiving support education status, 
duration of support education, and number of siblings on science attitudes of mid-
dle school SWSN within the scope of inclusion were examined. To determine the 
appropriate analyses for assessing the effect of these variables on science attitudes, 
we examined the distribution of the students’ scale scores and the homogeneity of 
variances. The results indicated that the assumption of homogeneity of variance was 
satisfied (p > 0.05), and the distribution of the students’ scale scores was acceptably 
close to normal. In addition, in cases where the normal distribution is not provided, 
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it can be stated that the sample size is sufficient (30 +) to be acceptable for applying 
parametric tests (Pallant, 2020).

The effect of students’ gender and the effect of receiving academic support in support 
rooms at schools were analyzed via t-test, and the effect of receiving support education 
in support rooms, grade level, and the number of siblings were analyzed via the analysis 
of variance (ANOVA). For the ANOVA, according to the duration of the support train-
ing for SWSN, the participants were divided into 4 groups (1st Group [those who did not 
receive support training], 2nd Group [those who received support training for 1 year], 
3rd Group [those who received support training for 2  years], 4th Group [those who 
receive support education for 3 years or more]). Based on grade levels of SWSN, they 
were divided into 4 groups (1st Group [5th Grade], 2nd Group [6th Grade], 3rd Group 
[7th Grade], 4th Group [8th Grade]). According to the number of siblings of SWSN, 
they were divided into 3 groups (1st Group [having 1 sibling], 2nd Group [having 2 sib-
lings], 3rd Group [having 3 or more siblings]). While determining the number of sibling 
variables, 4 SWSN who did not have siblings were not included in ANOVA.

Results

Validity Results

When the discrimination indices of the scale items were examined, it was identified 
that the discrimination validity of 18 items in the scale was high, 7 items needed to 
be improved, and 10 items had to be removed from the scale by looking at the item 
discriminations seen in Fig. 1.

KMO sample fit and Barlett Sphericity tests were considered in the EFA, 
which was used to see the factor structure of the scale. As a result of the analy-
sis, the KMO sample fit coefficient was calculated as 0.83, the Barlett Sphericity 

Fig. 1   Discrimination indices of science attitudes scale items developed for SWSN
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test χ2 value was determined as 519.49 (p < 0.001, sd = 45), and it was decided 
that the data were sufficient and appropriate for factor analysis. Items with factor 
loadings above 0.40 were taken into account, while items with factor loadings 
below 0.40 and grouped into two factors were excluded from the analysis. In this 
direction, a 16-item and two-dimensional form was obtained. Reliability analysis 
was performed and as a result of the reliability analysis, the alpha (α) coefficient 
for the first dimension was calculated as 0.79 and for the second dimension as 
0.57. When the items of the second dimension were examined in detail, it was 
observed that the corrected item-total correlation coefficients were low (i.e. 0.24 
and 0.39) and it was not found to be distinctive. Therefore, the second dimension 
was removed and EFA was performed again. As a result, the finalized one-dimen-
sional scale with 10 items accounted for 32% of the total variance, and the factor 
loadings of the items ranged from 0.50 to 0.68. Descriptive statistics for these 
items obtained from the EFA are presented in Table 1.

CFA was performed on the same data to evaluate whether the structure 
obtained after EFA was compatible. Considering these criteria, in the CFA 
Goodness of fit indices of the scale (i.e., χ2 (35, N=310) = 89.507, χ2/sd = 2.55; 
SRMR = 0.057; GFI = 0.941; RMSEA = 0.071) were found. In addition, factor 
loadings of all items were found to be significant. Thus, it can be stated that this 
obtained scale was well-fitted and validated (see Table 2). The scale revealed as a 
result of CFA is presented in Fig. 2.

No analysis was performed for convergent validity and concurrent valid-
ity since a similar scale was not created with inclusive students and the scale 
obtained had a single-factor structure.

Reliability Results

To determine the reliability of the Science Attitudes Scale for Middle School 
Students in Inclusive Education (SASIS), multiple reliability methods were 
employed. In this context, Cronbach Alpha (α), McDonald Omega (ω), and 

Table 1   Factor loadings and descriptive statistics of items

Items Factor loadings Average Standard devia-
tion

Distortion Kurtosis

Item 35 0.678 4.37 1.01 −1.835 2.954
Item 30 0.635 3.98 1.17 −1.094 0.438
Item 28 0.626 4.04 1.10 −1.206 0.884
Item 29 0.588 4.00 1.06 −1.077 0.754
Item 3 0.544 3.76 1.26 −0.894 −0.142
Item 22 0.537 3.87 1.22 −0.998 0.080
Item 32 0.529 3.78 1.20 −0.848 −0.096
Item 9 0.502 4.12 1.03 −1.415 1.819
Item 14 0.501 3.95 1.22 −1.161 0.459
Item 24 0.497 3.25 1.25 −0.362 −0.798
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Guttmann λ6 analyses were performed. It was confirmed that the Cronbach alpha 
coefficient of the scale was 0.789, the McDonald omega coefficient was 0.794, 
and the Guttmann λ6 coefficient was 0.803. It is stated that the reliability coeffi-
cient should be 0.60 and above in order to accept the reliability of the scales used 
in scientific studies (Büyüköztürk, 2012). Accordingly, it can be stated that the 
reliability coefficients of the SASIS were reliable and acceptable.

Results Regarding the Variables Affecting the SASIS

After the validity and reliability analysis, the SASIS with 10 items was applied 
to 95 middle school students who received inclusive education. The effect of 
students’ gender and the effect of receiving academic support in support rooms 
at schools were analyzed via t-test, and the effect of receiving support educa-
tion in support rooms, grade level, and the number of siblings were analyzed via 
ANOVA. Related results are explained below.

Table 2   Measurement model fit measures

Compliance Metrics Good Compatibility Acceptable Match Measurement Value Compliance

χ2 0 ≤ χ2 ≤ 2df 2df ≤ χ2 ≤ 3df 89,507 Acceptable
χ2/sd 0 ≤ χ2 /sd ≤ 2 2 ≤ χ2 /df ≤ 3 2.55 Acceptable
SRMR 0 ≤ SRMR ≤ 0,05 0,05 ≤ SRMR ≤ 0 0.057 Acceptable
GFI 0,95 ≤ GFI ≤ 1,00 0,90 ≤ GFI ≤ 0,95 0.941 Acceptable
RMSEA 0 ≤ RMSEA ≤ 0,05 0,05 ≤ RMSEA ≤ 0 0.071 Acceptable

Fig. 2   CFA Results on the sci-
ence attitudes scale for middle 
school students in inclusive 
education
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Results Related to the Effect of Gender Variable on Students’ Attitudes Towards 
Science Course

The t-test results (t(93) = 1.00, p > 0.05) indicate that there is no significant differ-
ence between genders. This suggests that male and female students have similar atti-
tudes toward science courses (see Table 3).

Results Related to the Effect of the Variable of Support Education Duration 
on Students’ Attitudes towards Science Course

Statistically significant differences were observed in these students’ attitudes toward sci-
ence courses among the four groups categorized by the number of years they received 
support education (F3–91 = 12.359, p < 0.05, ŋ2 = 0.289). While equality of variances 
(p = 0.088) was provided, Post-hoc comparisons based on Scheffe test showed that the 
average score obtained for 2nd Group (M = 46.44, sd = 2.42) was higher than 1st Group 
(M = 40.98, sd = 4.15), the difference was statistically significant favoring 2nd Group. 
The mean score obtained for 3rd Group (M = 47.25, sd = 3.02) was higher than the 
mean score for 1st Group (M = 40.98, sd = 4.15), the difference was statistically signifi-
cant favoring 3rd Group. The mean score obtained for 4th Group (M = 44.55, sd = 5.21) 
was higher than the mean score for 1st Group (M = 40.98, sd = 4.15), the difference was 
statistically significant favoring 4th Group. When the mean scores of the 2nd, 3rd, and 
4th groups were analyzed, no statistically significant differences were found among 
them. According to the results we obtained, it can be said that SWSN who received 
support education within the scope of inclusion had higher attitudes towards science 
than those who did not receive support education. No statistically significant differ-
ences were found in the durations of support education received (see Table 4).

Results Related to the Effect of Grade Level Variable on Students’ Attitudes 
Towards Science Course

Statistically significant differences were found in the attitudes of SWSN towards the 
science course for the four groups formed based on grade levels of special needs mid-
dle school students receiving inclusive education (F3–91 = 4.856, p < 0.05, ŋ2 = 0.138). 
While equality of variances (p = 0.185) was achieved, Post-hoc comparisons based 
on Scheffe test indicated that the mean score obtained for 1st Group (M = 45.22, 
sd = 3.08) was higher than 4th Group (M = 41.20, sd = 4.58), the difference was sta-
tistically significant favoring 1st Group. A statistically significant difference was 

Table 3   Results Related to the Effect of Gender Variable on Students’ Attitudes Towards Science Course

Variable Gender n X ss t sd (Indipendint Degrees) p

SASIS Kız 47 43.02 4.88 1.00 93 0.32
Erkek 48 44.00 4.64
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observed between the mean score of the 2nd Group (M = 45.94, SD = 3.70) and that 
of the 4th Group (M = 41.20, SD = 4.58), favoring the 2nd Group. When the aver-
age score obtained for the 1st Group (M = 45.22, sd = 3.08) was examined for the 
2nd Group (M = 45.94, sd = 3.70) and the 3rd Group (M = 43.32, sd) = 4,58), there 
was no statistically significant difference between them. Likewise, when the aver-
age score obtained for 3rd Group (M = 43.32, sd = 4.58) was compared to 2nd Group 
(M = 45.94, sd = 3.70) and 4th Group (M = 41, 20, sd = 4.58), there was no statisti-
cally significant difference between them. Based on the results, SWSN in the 5th and 
6th grades who received inclusive education exhibited more positive attitudes toward 
science than 8th-grade students. Additionally, there were no statistically significant 
differences in the science attitudes of SWSN when comparing the 5th and 6th grades, 
5th and 7th grades, 6th and 7th grades, or 7th and 8th grades (see Table 5).

Results Related to the Effect of the Number of Siblings Variable on Students’ 
Attitudes Towards Science Course

No statistically significant differences were observed in the attitudes toward the 
science course among the three groups of middle school SWSN receiving inclu-
sive education, when classified by the number of siblings (F2–88 = 0.513, p > 0.05). 
According to the results, the findings indicate that the number of siblings among 
SWSN participating in inclusive education had no effect on their attitudes toward 
science classes. In other words, there were no statistically significant differences in 
students’ attitudes based on whether they had one sibling, two siblings, or three or 
more siblings (see Table 6).

Table 4   Variance analysis results related to the effect of the variable of support education duration on 
students’ attitudes towards science course

**  p < 0.05

Variable Year of Sup-
port

n X ss Source Mean of 
Squares

sd Mean of 
Squares

F

SASIS 1. Group 45 40.98 4.15 Between 
Groups

617.106 3 205.702 12.359**

2. Group 16 46.44 2.42
3. Group 12 47.25 3.02
4. Group 22 44.55 5.21 In-group 1514.620 91 16.644

Table 5   Variance analysis results related to the effect of grade level variable on students’ attitudes 
towards science course

**  p < 0.05

Variable Grade Level n X ss Source Mean of 
Squares

sd Mean of 
Squares

F

SASIS 1. Grup 18 45.22 3.08 Between 
Groups

294.162 3 98.054 4.856**

2. Grup 16 45.94 3.70
3. Grup 34 43.32 5.30
4. Grup 27 41.20 4.58 In-group 1837.564 91 20.193
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Discussion and Conclusion

Science Attitude Scale Developed for Students with Special Needs

In this study, an attitude scale was developed with factor loads varying between 0.50 
and 0.68, with a final form of one-dimensional and 10-item scale, which can be uti-
lized to determine the attitudes of SWSN who receive inclusive education towards sci-
ence course. When the results were examined, it was considered appropriate to remove 
25 items from the 35-item scale. SWSN might have problems in understanding these 
items, as the focus time is shorter than for regular students. When creating the scale 
items in the pilot application, it was observed that some students felt uncomfortable 
because of the length of the items and had problems with time management. The fact 
that this situation observed in the pilot application continued and that there were more 
than 35 items could affect the students’ responses to the items. Therefore, it can be 
assumed that it was more appropriate to remove more items so that SWSN could con-
centrate more easily. Similarly, it can be assumed that some students who answered 
the scale items could not give clear answers because they could not concentrate fully, 
and some students could not understand more complex or difficult items due to dif-
ferent reading comprehension levels. The 25 removed items also included 7 negative 
items. SWSN may have problems perceiving negative sentences because they have dif-
ficulty understanding and thinking about these sentences. In fact, in the pilot appli-
cation, it was found that SWSN had difficulties in making sense of negative items. 
Therefore, some items were removed and the rest were reduced to a level that SWSN 
could understand. It is noted in the literature that students with intellectual disabilities 
have difficulties in reading and they struggle to make sense of them because they read 
by spelling (Tokta & Avcıoğlu, 2012). Considering this situation, it can be stated that 
SWSN cannot understand or have difficulty in understanding negative items. It was 
found that Cronbach alpha coefficient of the scale was calculated as 0.789, McDon-
ald omega coefficient as 0.794, and Guttmann λ6 coefficient as 0.803. Considering 
the factors and reliability coefficients of the scale, the scale can be asserted to have 
an acceptable ratio of reliability and can be utilized. By examining related studies on 
attitude scales towards science courses in the literature, it can be indicated that there 
are studies that have values close to this study with regards to the number of items and 
factor loads of this scale (Demirbaş & Yağbasan, 2006; Şimşek & Nuhoğlu, 2013; 
Aykış & Kılıç-Öztürk, 2024). Attitudes scales for the science course in the litera-
ture are generally aimed at middle school students or teacher candidates studying in 

Table 6   Analysis of variance results on the effect of number of siblings variable on students’ attitudes 
towards science course

Variable Number of 
Siblings

n X ss Source Mean of 
Squares

sd Mean of 
Squares

F

SASIS 1. Group 28 43.50 5.30 Between 
Groups

23.727 2 11.863 0.513
2. Gorup 27 43.96 4.87
3. Group 36 42.75 4.35 In-group 2036.713 88 23.144
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science education. Hereby, this study can be regarded as a valid and reliable science 
attitude scale for middle school students who receive inclusive education and can be 
utilized to identify the attitudes of SWSN towards science course. As a consequence, 
it can be affirmed that the obtained attitude scale is a valid, reliable, single-factor, and 
10-item scale that does not contain negative items. Thus, SWSN can understand more 
easily and students can answer these items more clearly.

Variables Affecting the Attitudes of Secondary School Students with Special 
Needs towards Science Course

The Science Attitude Scale (Table 7) obtained in this study was applied to middle 
school SWSN and the effects of such variables as duration of support education, 
gender, grade level, and number of siblings on the students’ attitudes towards sci-
ence were also investigated and the results are discussed below.

Effect of Gender on the Attitudes of Secondary School Students with Special Needs 
towards Science Course

When the results regarding the attitudes of SWSN towards science course were 
analyzed with regards to gender, it can be stated that the attitudes of female and 
male SWSN towards science course were close to each other. When the literature 
was examined, the researchers came to the conclusion that the attitudes of female 
and male students towards science were not very different from each other (Ilgaz, 
2006; Külçe, 2005; Turhan et  al., 2008). In addition, different results are seen in 
the literature (İnci & Çubukçu, 2022; Uyanık, 2017). In general, when the litera-
ture is reviewed, it was identified that there are studies in which similar results were 
obtained and gender did not affect science attitudes, while in some studies male stu-
dents and in some other studies female students were found to have higher science 
attitudes (İnci & Çubukçu, 2022; Liou et al., 2023; Uyanık, 2017). It can be consid-
ered that students’ grade level, family structure, socioeconomic status, teacher fac-
tor, or used teaching methods may affect the gender variable.

Effect of the Support Education Period on the Attitudes of Secondary School 
Students with Special Needs towards Science Course

When analyzing students’ attitudes toward science courses in relation to the duration 
of support education, ANOVA results indicated statistically significant differences 
among the four groups of middle school SWSN categorized by how long they received 
support education. When the origin of the statistically significant difference was inves-
tigated, it was found that the students who received support for 1  year, 2  years, or 
3 years or more had higher attitudes towards science courses than the students who 
did not receive support. However, when the duration of support education students 
received was examined, it was indicated that there was no difference between students 
who received support education for 1  year and those who received support educa-
tion for 2 years, or 3 years or more. When the support education status of SWSN was 



	 A. Kolomuç, M. Demir Sağlam 

analyzed through t-test, a result supporting the obtained result emerged. It can be con-
cluded that support education positively influenced students’ attitudes toward science 
courses, irrespective of how long they received it (Langlois et al., 2024). The reason 
for the more positive development of attitudes towards the science course could be due 
to (a) providing opportunities for individual study with a teacher in special education 
rooms, (b) choosing appropriate methods and techniques according to individual dif-
ferences of students, and (c) finding opportunities to conduct experiments themselves 
in special education rooms where SWSN in the science course cannot be active when 
they are with their peers. It is noted in the literature that when learning is provided for 
SWSN by using necessary individualized plans and books appropriate to their level, 
it has a positive influence on their academic achievement and attitudes (Filippatou & 
Kaldi, 2010; Karasu & Şimşek, 2018). It can be asserted that these studies in the lit-
erature support the results obtained in this study. As a consequence of this study, it can 
be identified that providing special education with individualized plans for SWSN can 
enhance academic achievement and attitudes.

Effect of Grade Level on the Attitudes of Secondary School Students with Special 
Needs towards Science Course

The attitudes of the students towards the science course were analyzed in relation 
to their grade levels and it was identified that there were statistically significant dif-
ferences in attitudes towards the science course among the four groups formed based 
on the grade levels of the SWSN as a result of the ANOVA data obtained. To inves-
tigate the origin of the significant difference, it was indicated that significant differ-
ences were determined in the attitudes towards science course between 5 and 6th grade 
and between 5 and 7th grade students. However, no significant difference was found 
between 6 and 7th grade and between 7 and 8th grade. It was observed that 5th and 
6th graders had higher attitudes towards science courses than 8th graders. It was stated 
that as the age and grade of middle school students increased, their attitudes towards 
science decreased. (Uyanık, 2017). It is noted that the motivation levels of 6th grade 
students towards science course are higher than 8th graders (Yaman & Dede, 2007). 
The reason for the low motivation of 8th grade students was thought to be the stress of 
the High School Entrance Exam (HSE) and the difficulty of the subjects. The reason 
for the more positive development of 5th and 6th grade students’ attitudes towards sci-
ence course may be due to the learning outcomes at this grade level. Teachers may do 
more activities and experiments in these grades because the topics are shorter in grades 
5 and 6 and students do not have to worry about preparing for the exams. The fact that 
more entertaining or easy-to-understand topics may affect their attitudes. In the litera-
ture, it was noted that the difficulty of topics, the stress of exams and the anxiety level 
of students increase in 7th and 8th grade (Zengin & Akçöltekin, 2022). It can be stated 
that the increase in students’ anxiety levels has a negative impact on students’ attitudes. 
In addition, the ineffective teaching and preferred teaching methods of teachers may 
lead to a decrease in the science attitudes of students in higher grades (Uyanık, 2017). 
The reason for 8th grade students’ moderate level of emotional interest towards sci-
ence course may be due to the fact that topics are not associated with daily life (İnci & 
Çubukçu, 2022). Although the students in the sample group of this study were SWSN, 



Development of Science Attitude Scale for Middle School Students…

they were required to take an exam to enter a high school. If they aim to go to a high 
school with their peers, there was no different road map for these students for transi-
tion to a high school. The stress and intensity of studying for LGS, which 8th grade 
students take at the end of the year, the difficulties of subjects and the fact that the sub-
jects remained abstract because students could not relate the subjects to daily life might 
cause negative changes in students’ science attitudes. As a result, it can be concluded 
that as the grade level of SWSN increases, their attitudes toward science decrease, as 
do those of their typical peers. Activities and teaching methods can be chosen to attract 
more attention from SWSN. If students’ attitudes and thoughts about science courses 
are determined before the IEPs are prepared, planning can be based on the individual 
differences of the students. In this case, it can be expected to have a positive influence 
on the students’ attitudes in their educational process.

Effect of Number of Siblings on the Attitudes of Secondary School Students 
with Special Needs towards Science Course

When the attitudes of the students towards the science course were investigated in 
relation to the number of siblings of the students, it was identified that there was no 
statistically significant difference in their attitudes towards the science course for the 
three groups formed according to the number of siblings of the middle school SWSN 
as a result of the obtained ANOVA data. It was found that the number of siblings of 
the SWSN who were educated within the scope of inclusion did not affect the stu-
dents’ attitudes towards science course. It can be asserted that the number of siblings 
does not affect the attitudes of SWSN towards science courses. It has been noted in the 
literature that the number of siblings does not affect the success of students, as does 
their attitudes (Güvendir, 2014). Parents of SWSN may have to take more care of their 
children and spend more time with them because of their special circumstances. In this 
case, this may be the reason why the sibling factor is not effective in the attitude of 
SWSN towards the science course. SWSN often get help from their families in doing 
their homework. While families do not help each other individually for their normal 
children, they do homework and repetition together for their children with special 
needs. For this reason, having a sibling or not having a large number of siblings may 
not affect the attitudes of SWSN. It has been observed that the academic achievement 
of regular students decreases as the number of siblings increases, and this is thought 
to be due to the parents’ inability to provide sufficient support to the students (Pala & 
Başıbüyük, 2020). In the literature, it is stated that as the number of siblings of regular 
students increases, their bullying increases and school attitude is negatively affected 
(Açıkgöz, 2017). The reason for this situation has been shown as the fact that families 
cannot take care of their children enough and do not allocate sufficient time to each 
child. Parents may not be able to take care of their normal children as the number of 
children increases, but regardless of the number of children, parents may take care 
of their special needs children by creating a separate time. This can ensure that the 
number of siblings does not affect SWSN. It can be asserted that the lack of adequate 
support and care for students affects their attitudes as well as their academic success. It 
can be thought that SWSN are not affected much by the number of siblings they have 
due to their special circumstances and families’ interest in them.
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Limitation

One of the limitations of this study lies in the methodological approach used for 
validating the SWSN. Specifically, we employed Exploratory Factor Analysis (EFA) 
and Confirmatory Factor Analysis (CFA) instead of Item Response Theory (IRT). 
Factor analysis is a widely used method for determining and confirming the struc-
ture of a scale; however, IRT allows for a more detailed analysis of each item’s 
contribution to the measured construct and the participants’ responses at the item 
level. IRT calculates parameters such as item difficulty and discrimination, thereby 
enhancing the measurement precision of the scale and providing more in-depth psy-
chometric information. The application of IRT generally requires larger and more 
homogeneous samples (Embretson & Reise, 2000). In this study, factor analysis was 
preferred because the sample size was insufficient for the application of IRT and the 
data did not fully meet the assumptions of IRT. Additionally, since the study is at the 
scale development stage and the primary aim was to reveal the basic structure of the 
scale, the use of factor analysis was deemed more appropriate. Future research could 
apply IRT with larger and more diverse samples to contribute to a more comprehen-
sive examination of the scale’s psychometric properties.

Another concern relates to the use of the same sample (N = 310) for both EFA 
and CFA. While this approach was necessitated by the limited number of students 
with special needs participating in inclusive education programs within the acces-
sible geographical area, it introduces the risk of overfitting the model to the specific 
characteristics of this sample. This overfitting may inflate the apparent goodness-
of-fit indices and limit the generalizability of the findings to other populations of 
students with special needs. Further, the relatively small sample size (N = 95) used 
for examining the effects of variables like gender, grade level, and support education 
status on science attitudes raises concerns about statistical power. This smaller sam-
ple size, drawn from the original 310, may have limited the ability to detect subtle 
but potentially important relationships between these variables and science attitudes. 
Future research should prioritize larger and more diverse samples to enhance gener-
alizability and statistical power, allowing for more robust and nuanced conclusions.

Conclusion

In conclusion, this scale can be utilized to determine the attitudes of SWSN towards 
science. In addition, this scale can be applied to regular students and comparisons 
can be made. It can be suggested that different studies can be conducted by apply-
ing the scale in different regions or different countries. Furthermore, it has been 
observed that different variables affect the attitudes of SWSN towards science, 
therefore this scale can be applied to regular students to investigate whether there is 
a difference in terms of different variables. Finally, it can be recommended to carry 
out new research by diversifying these variables or to carry out quantitative studies 
to determine how different variables such as the number of siblings and the status of 
receiving support education affect attitudes or why they do not affect attitudes.
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Appendix

Table 7   Science Attitudes Scale for Inclusion Students (SASIS)
Dear Students 

In this study, we would like you to answer this scale consisting 

of 10 items in order to determine the situations that are effective 

in learning the science course. The statements in the scale are 

graded in 5 ways with facial expressions. We ask you to mark 

your thoughts about the items on these expressions. The 

meaning of each facial expression is given below.

Strongly 
Disagree

Disagree Undecide

d

Agree Absolutel

y agree

Grade Level:

How many years has he/she been receiving support?

Gender:

Number of siblings:

Strong

ly 

Disagr

ee

Disa

gree

Und

ecid

ed

Agre

e

Absol

utely 

Agree



	 A. Kolomuç, M. Demir Sağlam 

Funding  Open access funding provided by the Scientific and Technological Research Council of Türkiye 
(TÜBİTAK).

Data Availability  The data that support the findings of this study are available from the corresponding 
author upon request.

Declarations 

Competing Interest  No potential conflict of interest was reported by the author(s).

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

References

Acar, Ö., & Ordu, K. (2022). Investigation of Students’ Attitudes Towards Science According to Grade 
Level and Gender in Middle Schools with Different Science Achievement. Çukurova University 
Faculty of Education Journal, 51(2), 1043–1072. https://​doi.​org/​10.​14812/​cufej.​10184​69

Açıkgöz, K. Ü. (2017). İşbirlikli öğrenme kuram-araştırma-uygulama [Cooperative learning theory-
research-practice]. Uğurel Matbaası.

Aini, R. Q., Rachmatullah, A., & Ha, M. S. (2019). Indonesian primary school and middle school stu-
dents’ attitudes toward science: Focus on gender and academic level. Journal of Baltic Science Edu-
cation, 18(5), 654–667. https://​doi.​org/​10.​33225/​jbse/​19.​18.​654

Akkuş, İ, Özhan, U., & Kan, A. (2019). Ortaokul öğrencileri için kodlamaya yönelik tutum ölçeği: Geçer-
lik ve güvenirlik çalışması [Attitude scale towards coding for secondary school students: Validity 
and reliability study]. İlköğretim Online, 18(2), 837–851.

Akpınar, E., Feyzioğlu, E. Y., Tatar, N., & Ergin, Ö. (2011). Fen ve teknoloji dersine yönelik tutum 
ölçeğinin geçerlilik ve güvenirlik çalışması [Validity and reliability study of the attitude scale 
towards science and technology course.]. Milli Eğitim, 40(189), 267–278.

Aykış, F., & Kılıç-Öztürk, Y. (2024). Development of a distance education attitude scale for lifelong 
learning (DEAS-LLL): A validity and reliability study. Interactive Learning Environments. https://​
doi.​org/​10.​1080/​10494​820.​2024.​23549​09

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Prentice-Hall, Inc.
Bentley, M. L., Ebert, E. S., II., & Ebert, C. (2007). Teaching constructivist science, K-8: Nurturing natu-

ral investigators in the standards based classroom. Corwin Press.
Bollen, K. A. (1989). A new incremental fit Index for general structural equation models. Sociological 

Methods & Research, 17(3), 303–316.
Bryant, F. B., Kastrup, H., Udo, M., Hislop, N., Shefner, R., & Mallow, J. (2013). Science anxiety, sci-

ence attitudes, and constructivism: A Binational Study. Journal of Science Education and Technol-
ogy, 22(4), 432–448. https://​doi.​org/​10.​1007/​s10956-​012-​9404-x

Büyüköztürk, Ş. (2012). Testlerin geçerlilik ve güvenilirliğinde kullanılan bazı istatistikler. sosyal bilim-
ler için veri analizi el kitabı [Some statistics used in the validity and reliability of tests. A handbook 
of data analysis for the social sciences]. Pegem Akademi.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.14812/cufej.1018469
https://doi.org/10.33225/jbse/19.18.654
https://doi.org/10.1080/10494820.2024.2354909
https://doi.org/10.1080/10494820.2024.2354909
https://doi.org/10.1007/s10956-012-9404-x


Development of Science Attitude Scale for Middle School Students…

Canlas, I. P. (2024). Attitude matters more: The impact of perceived competence and attitudes toward sci-
ence on science engagement among university students. International Journal of Science Education. 
https://​doi.​org/​10.​1080/​09500​693.​2024.​23549​43

Causton-Theoharis, J., Theoharis, G., Bull, T., Cosier, M., & Dempf Aldrich, K. (2011). Schools of prom-
ise: A school district-university partnership centered on inclusive school reform. Remedial and Spe-
cial Education, 32(3), 192–205.

Cebesoy, U. B., & Öztekin, C. (2018). Genetics literacy: Insights from science teachers’ knowledge, atti-
tude, and teaching perceptions. International Journal of Science and Mathematics Education, 16(7), 
1247–1268. https://​doi.​org/​10.​1007/​s10763-​017-​9840-4

Cengiz, M. (2019). Fen Bilimleri öğretmenlerinin kaynaştırma becerileri öz değerlendirme ve 
kaynaştırma eğitimine ilişkin görüşlerinin incelenmesi [Investigation of science teachers’ views on 
inclusive education and self-assessment of inclusive skills]. Akdeniz Üniversitesi.

Çibik, N. F., & Boz-Yaman, B. (2024). The Effect of a cross-curricular course on pre-service teachers’ 
sustainable development attitudes and mathematical modeling self-efficacy beliefs. International 
Journal of Science and Mathematics Education. https://​doi.​org/​10.​1007/​s10763-​024-​10497-9.

Coulson, R. (1992). Erken çocukluk eğitimcilerinin bilime yönelik tutumlarını ölçmek için bir aracın 
geliştirilmesi [Development of an instrument to measure early childhood educators’ attitudes toward 
science]. Fen Eğitiminde Araştırma, 22, 101–105.

Demirbaş, M., & Yağbasan, R. (2006). Fen bilgisi öğretiminde bilimsel tutumların işlevsel önemi ve 
bilimsel tutum ölçeğinin Türkçe’ye uyarlanma çalışması [Functional importance of scientific atti-
tudes in science teaching and adaptation study of scientific attitude scale to Turkish]. Uludağ Üni-
versitesi Eğitim Fakültesi Dergisi, 19(2), 271–299.

Derin, G., Aydın, E., & Kırkıç, K. (2017). STEM (Fen-Teknoloji-Mühendislik-Matematik) eğitimi tutum 
ölçeği [STEM (Science-Technology-Engineering-Mathematics) education attitude scale]. El-Cezeri, 
4(3), 547–559.

DeVellis, R. F. (2017). Scale development: Theory and applications (4th ed.). SAGE Publications.
Embretson, S. E., & Reise, S. P. (2000). Item Response Theory for Psychologists. Psychology Press.
Filippatou, D., & Kaldi, S. (2010). The effectiveness of project-based learning on pupils with learning 

difficulties regarding academic performance, group work and motivation. International Journal of 
Special Education, 25(1), 17–26.

Gardner, P. L. (1995). Measuring attitudes to science: Unidimensional or multidimensional? Interna-
tional Journal of Science Education, 17(1), 25–37.

Gelen, B., Akçay, B., Tiryaki, A., & Benek, İ. (2019). Fen bilimleri öğretmen adaylarının fen-teknoloji-
mühendislik-matematik (FeTeMM)’e yönelik öz yeterlik ölçeği: Türkçe’ye uyarlama, geçerlik ve 
güvenirlik çalışması [Self-efficacy scale of science teacher candidates for science-technology-engi-
neering-mathematics (FeTeMM): Adaptation to Turkish, validity and reliability study]. Eğitimde 
Kuram Ve Uygulama, 15(1), 88–107.

Güneş, T., Alat, K., & Gözüm, A. (2013). Fen öğretmeni adaylarına yönelik yenilenebilir enerji 
kaynakları tutum ölçeği: Geçerlilik ve güvenirlik çalışması [Renewable energy resources attitude 
scale for science teacher candidates: Validity and reliability study]. Eğitim Bilimleri Araştırmaları 
Dergisi, 3(2), 269–289.

Güvendir, M. A. (2014). Öğrenci başarılarının belirlenmesi sınavında öğrenci ve okul özelliklerinin 
Türkçe başarısı ile ilişkisi [The relationship between student and school characteristics and Turkish 
language success in the student achievement test]. Eğitim Ve Bilim, 39(172), 163–180.

Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement. 
Rutledge.

Hooper, D., Coughlan, J., & Mullen, M. (2008). Structural equation modelling: Guidelines for determin-
ing model fit. Electronic Journal of Business Research Methods, 6(1), 53–60.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional 
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1–55.

Ilgaz, G. (2006). İlköğretim II. kademe öğrencilerinin fen bilgisi dersine yönelik tutumları ve kullandıkları 
öğrenme stratejileri [Attitudes of primary school second grade students towards science course and 
the learning strategies they use] (Unpublished master’s thesis). Trakya Üniversitesi.

İnci, T., & Çubukçu, Z. (2022). Ortaokul sekizinci sınıf öğrencilerinin fen bilimleri dersine ilgilerinin 
incelenmesi [Examining the interest of eighth grade secondary school students in science courses]. 
Elektronik Eğitim Bilimleri Dergisi, 11(21), 1–10.

https://doi.org/10.1080/09500693.2024.2354943
https://doi.org/10.1007/s10763-017-9840-4
https://doi.org/10.1007/s10763-024-10497-9


	 A. Kolomuç, M. Demir Sağlam 

Karasu, T., & Şimşek, E. (2018). Zihinsel engelli kaynaştırma öğrencilerine yönelik din eğitimi: Yarı 
deneysel bir çalışma-destek eğitim odası [Religious education for inclusive students with mental 
disabilities: A quasi-experimental study-support education room]. Cumhuriyet İlahiyat Dergisi, 
22(3), 1579–1606.

Keçeci, G., & Kırbağ-Zengin, F. (2015). Science and technology attitude scale for secondary school stu-
dents: Validity and reliability study. Turkish Journal of Educational Studies, 2(2), 143–168.

Khamzina, K., Stanczak, A., Brasselet, C., Desombre, C., Legrain, C., Rossi, S., Guirimand, N., & Cilia, 
F. (2024). Designing effective pre-service teacher training in inclusive education: A narrative review 
of the effects of duration and content delivery mode on teachers’ attitudes toward inclusive educa-
tion. Educational Psychology Review, 36, Article 13. https://​doi.​org/​10.​1007/​s10648-​024-​09851-8

Kırcaali-İftar, G., & Batu, S. (2007). Kaynaştırma [Integration]. Kök Yayıncılık.
Kline, R. B. (2015). Principles and practice of structural equation modeling (4th ed.). GuilfordPress.
Köse-Biber, S. (2009). Web destekli fen bilgisi öğretiminin kaynaştırma eğitimindeki ilköğretim 7. sınıf 

öğrencilerinin performans düzeyi ve akademik başarılarına etkisi [The effect of web-supported sci-
ence education on the performance level and academic achievement of 7th grade primary school 
students in inclusive education] (Unpublished master’s thesis). Ege Üniversitesi.

Külçe, C. (2005). İlköğretim ikinci kademe öğrencilerinin fen bilgisi dersine yönelik tutumları [Attitudes 
of primary school second grade students towards science course] (Unpublished master’s thesis). 
Pamukkale Üniversitesi.

Langlois, S., Béchard, N., Poliquin, G., Cyr, S., & Potvin, P. (2024). İntegrating science and mathemat-
ics in elementary school: Impact on selected student perceptual variables. International Journal of 
Science and Mathematics Education, 22(4), 837–860. https://​doi.​org/​10.​1007/​s10763-​023-​10390-x

Liou, P. Y., Lin, Y. M., Huang, S. C., & Chen, S. (2023). Gender differences in science motivational 
beliefs and their relations with achievement over grades 4 and 8: A multinational perspective. Inter-
national Journal of Science and Mathematics Education, 21(1), 233–249.

Mallow, J., Kastrup, H., Bryant, F. B., Hislop, N., Shefner, R., & Udo, M. (2010). Science anxiety, sci-
ence attitudes, and gender: Interviews from a Binational Study. Journal of Science Education and 
Technology, 19(4), 356–369. https://​doi.​org/​10.​1007/​s10956-​010-​9205-z

Mao, P., Cai, Z., He, J., Chen, X., & Fan, X. (2021). The relationship between attitude toward science and 
academic achievement in science: A three-level meta-analysis. Frontiers in Psychology, 12, 784068.

Ministry of National Education [MNE-LGS Guide]. (2021). Central exam application and application 
guide for secondary education institutions that will take students with the exam. Author.

Nuhoğlu, H. (2008). İlköğretim fen ve teknoloji dersine yönelik bir tutum ölçeğinin geliştirilmesi [Devel-
opment of an attitude scale towards primary school science and technology course]. Elementary 
Education Online, 7(3), 627–639.

Oluwatelure, T. A., & Oloruntegbe, K. O. (2010). Effects of parental involvement on students’ attitude 
and performance in science. African Journal of Microbiology Research, 4(1), 1–9.

Oon, P. T. E., & Subramaniam, R. (2023). Gender differences in attitudes towards science: comparison of 
middle school students in England, Singapore and USA using complete TIMSS 2011 data. Research 
in Science & Technological Education. https://​doi.​org/​10.​1080/​02635​143.​2023.​21772​67

Osborne, J., Simon, S., & Collins, S. (2003). Attitudes towards science: A review of the literature and its 
implications. International Journal of Science Education, 25(9), 1049–1079.

Özcan, H., & Koca, E. (2019). STEM’e yönelik tutum ölçeğinin türkçeye uyarlanması: Geçerlik ve güve-
nirlik çalışması [Adaptation of the attitude scale towards STEM into Turkish: A validity and reli-
ability study]. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 34(2), 387–401.

Pala, Ş. M., & Başıbüyük, A. (2020). Ortaokul beşinci sınıf öğrencilerinin sosyal bilgiler dersi bilim 
teknoloji ve toplum öğrenme alanına ilişkin akademik başarılarının incelenmesi [Examining the 
academic success of fifth grade secondary school students in the field of science, technology and 
society in the social studies course]. Milli Eğitim Dergisi, 49(228), 301–334.

Pallant, J. (2020). SPSS kullanım kılavuzu; SPSS ile adım adım veri analizi [SPSS user guide; Step by 
step data analysis with SPSS] (3rd ed.) (S. Balcı, & B. Ahi, Trans.). Anı Yayıncılık.

Porter-Stransky, K. A., Yang, W., & Vollbrecht, P. J. (2024). Examining the relationship between attitudes 
toward science and socioeconomic status among middle-class, midwestern middle school students. 
Frontiers in Education, 9, 1403039. https://​doi.​org/​10.​3389/​feduc.​2024.​14030​39

Potvin, P., & Hasni, A. (2014). Interest, motivation and attitude towards science and technology at K-12 levels: 
A systematic review of 12 years of educational research. Studies in Science Education, 50(1), 85–129.

https://doi.org/10.1007/s10648-024-09851-8
https://doi.org/10.1007/s10763-023-10390-x
https://doi.org/10.1007/s10956-010-9205-z
https://doi.org/10.1080/02635143.2023.2177267
https://doi.org/10.3389/feduc.2024.1403039


Development of Science Attitude Scale for Middle School Students…

Sagir, S. U. (2012). The primary school students’ attitude and anxiety towards science. Journal of Baltic 
Science Education, 11(2), 127–140.

Schwab, S., & Arthur-Kelly, M. (2022). Special issue: Inclusive teaching practices in heterogeneous class-
rooms. International Journal of Inclusive Education. https://​doi.​org/​10.​1080/​13603​116.​2020.​18624​01

Sebba, J., & Sachdev, D. (1997). What works in inclusive education? Barnado’s.
Şener, N., & Taş, E. (2016). Öğrencilerin fen bilimlerine ilişkin tutumlarını belirlemeye yönelik bir ölçek 

geliştirme çalışması [A scale development study to determine students’ attitudes towards science]. 
Ordu Üniversitesi Sosyal Bilimler Enstitüsü Sosyal Bilimler Araştırmaları Dergisi, 6(14), 278–300.

Shah, Z., & Mahmood, N. (2011). Developing a scale to measure attitude towards science learning among 
school students. Bulletin of Education and Research, 33(11), 71–81.

Şimşek, C., & Nuhoğlu, H. (2013). Fen konularına yönelik geçerli ve güvenilir bir ilgi ölçeği geliştirme 
[Developing a valid and reliable interest scale for science subjects]. Sakarya Üniversitesi Eğitim 
Fakültesi Dergisi, 18, 28–41.

Taşkın, G., & Aksoy, G. (2019). Fen bilimleri dersine yönelik tutum ölçeği geliştirme; geçerlik ve güve-
nirlik çalışması [Developing an attitude scale towards science course; validity and reliability study]. 
İnönü Üniversitesi Eğitim Bilimleri Enstitüsü Dergisi, 6(12), 20–35.

Tokta, M. C., & Avcıoğlu, H. (2012). Zihinsel yetersizliği olan kaynaştırma öğrencilerine okuma-yazma 
öğretiminde kullanılan ses temelli cümle yöntemi’nin etkililiğine ilişkin öğretmen görüşleri [Teach-
ers’ opinions on the effectiveness of the sound-based sentence method used in teaching reading and 
writing to inclusive students with mental disabilities]. Turkish International Journal of Special Edu-
cation and Guidance and Counselling, 1(1), 11–24.

Toma, R. B. (2020). Systematic review of attitude toward science instruments (2004–2016). Enseñanza 
De Las Ciencias, 38(3), 143–158.

Toma, R. B., Greca, I. M., & Gómez, M. L. O. (2019). Attitudes towards science and views of nature of 
science among elementary school students in terms of gender, cultural background and grade level 
variables. Research in Science & Technological Education, 37(4), 492–515. https://​doi.​org/​10.​1080/​
02635​143.​2018.​15614​33

Toma, R. B., & Lederman, N. G. (2022). A comprehensive review of instruments measuring attitudes 
toward science. Research in Science Education, 52(2), 567–582.

Tosun, C., & Genç, M. (2015). Adaptation of science attitude scale developed for elementary school stu-
dents to turkish: Validity and reliability study. Elementary Education Online, 14(3), 946–960.

Turhan, F., Aydoğdu, M., Şensoy, Ö., & Yıldırım, H. İ. (2008). İlköğretim 8. Sınıf öğrencilerinin bilişsel 
gelişim düzeyleri, fen bilgisi başarıları, fen bilgisine karşı tutumları ve cinsiyet değişkenleri 
arasındaki ilişkinin incelenmesi [Examining the relationship between cognitive development levels, 
science achievements, attitudes towards science and gender variables of 8th grade primary school 
students]. Kastamonu Eğitim Dergisi, 16(2), 439–450.

Uyanık, G. (2017). İlkokul öğrencilerinin fen bilimleri dersine yönelik tutumları ile akademik başarıları 
arasındaki ilişki [The relationship between primary school students’ attitudes towards science 
courses and their academic success]. TÜBAV Bilim Dergisi, 10(1), 86–93.

Wan, Z. H., & Lee, J. C. K. (2017). Hong Kong secondary school students’ attitudes towards science: 
A study of structural models and gender differences. International Journal of Science Education, 
39(5), 507–527. https://​doi.​org/​10.​1080/​09500​693.​2017.​12920​15

Watkins, A. (2017). Inclusive education and European educational policy. Oxford Research Encyclopedia 
of Education. Retrieved October 23, 2018 from  https://​doi.​org/​10.​1093/​acref​ore/​97801​90264​093.​
013.​153

Weinburgh, M. (1995). Gender differences in student attitudes toward science - A meta-analysis of the 
literature from 1970 to 1991. Journal of Research in Science Teaching, 32(4), 387–398. https://​doi.​
org/​10.​1002/​tea.​36603​20407

Yalgin, S., Batman, K. A., & Bastas, M. (2023). Developing an attitude scale towards science and tech-
nology courses: A study of validity and reliability. Journal of Baltic Science Education, 22(4), 641–
652. https://​doi.​org/​10.​33225/​jbse/​23.​22.​641

Yaman, S., & Dede, Y. (2007). Öğrenciler fen ve teknoloji ve matematik dersine yönelik motivasyon 
düzeylerinin bazı değişkenler açısından incelenmesi [Examining students’ motivation levels towards 
science, technology and mathematics courses in terms of some variables]. Kuram Ve Uygulamada 
Eğitim Yönetimi, 52(52), 615–638.

https://doi.org/10.1080/13603116.2020.1862401
https://doi.org/10.1080/02635143.2018.1561433
https://doi.org/10.1080/02635143.2018.1561433
https://doi.org/10.1080/09500693.2017.1292015
https://doi.org/10.1093/acrefore/9780190264093.013.153
https://doi.org/10.1093/acrefore/9780190264093.013.153
https://doi.org/10.1002/tea.3660320407
https://doi.org/10.1002/tea.3660320407
https://doi.org/10.33225/jbse/23.22.641


	 A. Kolomuç, M. Demir Sağlam 

Yiğit, N., Deveci, İ, & Dadandı, N. (2022). Yeni nesil fen bilimleri sorularına yönelik algı ölçeğinin 
geliştirilmesi [Development of a perception scale for new generation science questions]. Van 
Yüzüncü Yıl Üniversitesi Eğitim Fakültesi Dergisi, 19, 108–130.

Yılmaz, H., Yiğit Koyunkaya, M., Güler, F., & Güzey, S. (2017). Fen, teknoloji, mühendislik, matematik (stem) 
eğitimi tutum ölçeğinin Türkçe’ye uyarlanması [Adaptation of science, technology, engineering, mathe-
matics (STEM) education attitude scale into Turkish]. Kastamonu Eğitim Dergisi, 25(5), 1787–1800.

Yusuf, A., & Md Noor, N. (2023). Revising the computer programming attitude scale in the context of 
attitude ambivalence. Journal of Computer Assisted Learning, 39(6), 1751–1768. https://​doi.​org/​10.​
1111/​jcal.​12838

Zengin, E., & Akçöltekin, A. (2022). Ortaokul öğrencilerinin fen bilimleri dersine yönelik kaygılarının 
demografik değişkenler açısından incelenmesi [Examining the anxiety of middle school students 
towards science courses in terms of demographic variables]. In A. Oğuz, & Y. Ulutürk Sakarya 
(Eds), Sosyal bilimlerde yeni araştırmalar VI (pp. 175-188). Berikan yayınevi.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Authors and Affiliations

Ali Kolomuç1   · Münire Demir Sağlam2 

 *	 Ali Kolomuç 
	 alikolomucscr@artvin.edu.tr

 *	 Münire Demir Sağlam 
	 muniredemir08@ogrenci.artvin.edu.tr

1	 Department of Basic Education, Science Education, Artvin Coruh University, Artvin, Turkey
2	 Science Teacher, Faculty of Education, Science Education Graduate Student, Artvin Coruh 

University, Artvin, Turkey

https://doi.org/10.1111/jcal.12838
https://doi.org/10.1111/jcal.12838
http://orcid.org/0000-0002-1059-5752
http://orcid.org/0000-0002-5245-7868

	Development of Science Attitude Scale for Middle School Students with Special Needs Studying in Inclusive Education Program
	Abstract
	Introduction
	Theories of Science Attitudes
	Definition and Theoretical Infrastructure

	Method
	Research Design
	Population and Sample of the Research
	Development of Data Collection Tool
	Rationale for Variable Selection
	Relevance to Science Attitudes

	Data Analysis

	Results
	Validity Results
	Reliability Results
	Results Regarding the Variables Affecting the SASIS
	Results Related to the Effect of Gender Variable on Students’ Attitudes Towards Science Course
	Results Related to the Effect of the Variable of Support Education Duration on Students’ Attitudes towards Science Course
	Results Related to the Effect of Grade Level Variable on Students’ Attitudes Towards Science Course
	Results Related to the Effect of the Number of Siblings Variable on Students’ Attitudes Towards Science Course

	Discussion and Conclusion
	Science Attitude Scale Developed for Students with Special Needs
	Variables Affecting the Attitudes of Secondary School Students with Special Needs towards Science Course
	Effect of Gender on the Attitudes of Secondary School Students with Special Needs towards Science Course
	Effect of the Support Education Period on the Attitudes of Secondary School Students with Special Needs towards Science Course
	Effect of Grade Level on the Attitudes of Secondary School Students with Special Needs towards Science Course
	Effect of Number of Siblings on the Attitudes of Secondary School Students with Special Needs towards Science Course

	Limitation

	Conclusion
	Appendix
	References


