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Abstract
This study aimed to develop a scale to determine students’ perceptions of teacher involvement in mathematics
homework assignments. An item pool (n = 30) was generated based on a literature review. Based on expert
feedback, the number of items was reduced to 21 scored on a 5-point Likert-type scale. A draft named the “Scale
of Teacher Involvement in Mathematics Homework Assignments (STIMHA)” was developed after the items
were reviewed by a linguist. A pilot study was conducted with six middle school students to check for
comprehensibility. The items were revised and finalized based on their feedback. The main study sample
consisted of 751 middle school students from four schools in Demirci/Manisa in Turkey during the 2017−2018
academic year. Data were analyzed using the Statistical Package for Social Sciences (SPSS 24.0) and Analysis
of Moment Structures (AMOS 21.0). Validity and reliability were established.
Keywords: homework, mathematics, teacher involvement, middle school
1. Introduction
Homework has been a matter of discussion for nearly a century. The way it is perceived has been changed by the
media, policymakers, social trends, and the dominant philosophy of education (Gill & Schlossman, 2000;
Vatterott, 2018). However, it is still a topic of debate both in daily life and in the scientific community. It is
regarded as one of the most effective ways of developing successful learning environments and improving
academic performance (Coleman, Hoffer, & Kilgore, 1982; Murillo Torrecilla, & Martínez-Garrido, 2013).
Davidovitch and Yavich (2017) argue that students and parents see it as an indicator of schools’ and teachers’
quality.
Homework is also considered a battlefield (Cooper, 1989). Corno (1996) defines it as a complex structure
affected by different factors. Therefore, students, parents, and teachers have different attitudes towards it (Xu &
Yuan, 2003). It is regarded as a complex structure because it involves different actors, serves different purposes,
influences lesson organization, and contains tasks with different levels of difficulty (Dettmers, Trautwein,
Lüdtke, Kunter, & Baumert, 2010).
Despite a lack of consensus on what homework is and how it should be defined, we expect it to be beneficial to
learning in a variety of capacities. However, it takes teachers and students and their parents considerable time
and energy to complete homework assignments. School administrations, non-governmental organizations, and
policymakers also discuss the issue of homework. On the one hand, all stakeholders of education are, one way or
another, involved in homework; on the other hand, they discuss the issue depending on their expectations.
However, homework has several advantages and disadvantages depending on its nature.
Research has suggested for decades that students should treat homework as an extracurricular activity.
Homework is considered crucial because of academic and non-academic outcomes, such as self-regulation and
time management (Cooper, 2001; Epstein & Van Voorhis, 2001).
Teachers regard homework assignments as tasks that students should complete outside the class (Cooper, 1989).
Homework is a process that starts with the teacher choosing a relevant subject and content targeting specific
learning outcomes and proceeds in the classroom or home and ends back at school (Epstein & Van Voorhis, 2001;
Landers, 2014). According to Vatterott (2018), a good homework assignment should have five qualities; (1)
having a clear academic goal (to provide knowledge or to practice skills), (2) allowing students to put new
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knowledge into practice effectively, (3) having a student-appropriate design and options, (4) promoting
self-efficacy, and (5) being fun and interesting. However, the quality of homework assignments is also affected
by how well teachers know about curricula and their students’ skills and needs, as well as parents’ characteristics
and socioeconomic background (Epstein, 2001).
Teachers have both academic and non-academic expectations from homework assignments (Cooper, 2001;
Epstein & Van Voorhis, 2001), which can be classified under three categories: (1) increasing performance, (2)
improving motivation and self-regulation, and (3) establishing a positive relationship between school and home
(Trautwein, Niggli, Schnyder, & Lüdtke, 2009)
Academic outcomes mostly justify homework, and most debates on homework revolve around its relationship
with achievement (Landers, 2014), depending on numerous factors (Areepattamannil & Kaur, 2013; Trautwein,
2007). At first glance, more homework seems to be associated with better academic performance, but homework
quality, continuity, and relevant lesson, the time allotted to it, and family support also affect academic
performance.
Teachers are primarily responsible for making sure that homework achieves the goals it sets out to accomplish.
However, other interested parties’ expectations and behaviors (parents) involved in homework affect teacher
behavior. Homework helps parents understand and talk about what their children are learning and what they are
going through at school. It also provides teachers with an opportunity to ask parents about students’ learning.
Teachers should, therefore, train parents to become involved in their children’s homework assignments (Zhou,
Zhou, & Traynor, 2020).
Although adults think that homework has many benefits, not all students, especially young children, think so.
Children have difficulty making sense of homework. Some students state that homework improves their study
habits and responsibilities and increases their performance, whereas others find it useless and argue that it evokes
negative feelings (Landers, 2013). Students who experience negative feelings are those who perform poorly in
class and face difficulties with homework. Being assigned similar, excessive, or hard homework assignments or
using extra homework as punishment make students less motivated (Landers, 2013; Trautwein, Köller, Schmitz,
& Baumert, 2002). Xu (2015) argues that homework setting, interest in and reasons for doing homework, benefit
expectation, value belief, and teachers’ feedback also affect how students perceive homework.
Bembenutty (2011) notes that effective teachers help students develop self-efficacy and time management and
self-regulation skills and teach them to take responsibility for their learning and complete homework
assignments. Teachers should guide students to carry out learning activities to reach learning goals (Van den
Bergh, Ros, & Beijaard, 2014). They should also give more support to students with more needs. However, they
should, in any case, try hard to help students acquire the motivation to finish their homework (Katz, Kaplan, &
Gueta, 2009).
Research focuses on parents more than on teachers (Epstein & Voorhis, 2001), which may be because homework
is regarded as an extracurricular activity over which the latter has no direct control (Núñez, Suárez, Rosário,
Vallejo, Cerezo, & Valle, 2015). Teachers cannot always alter and monitor all variables affecting the homework
process, but they can construct the learning process and regulate the homework process to some degree. Teacher
involvement in homework can be addressed in two dimensions: (1) setting and assigning a task and (2) giving
feedback (Núñez et al., 2015; Zhou et al., 2020).
Murillo and Martinez-Garrido (2014) suggest that teachers should take students’ abilities and preferences into
account when designing homework. For example, goal-oriented homework makes middle school students more
motivated to finish it and benefit from its outcomes and make parents more involved in the education of their
children (Epstein & Van Voorhis, 2001).
The subject area is another factor to consider when designing homework. Students need to devote much time to
mathematics (math) because it is one of the most challenging subjects. Studies address the effect of math
homework on academic performance from different perspectives. Cooper (2001) argues that math homework
affects academic performance little. Fan, Xu, Cai, He and Fan (2017) also report a weak correlation between
math/science homework and academic performance. Some other studies show that students who do math
homework regularly are likely to perform better in math class (Areepattamannil & Kaur, 2013; Cooper,
Robinson, & Patall, 2006; Walberg, 1991). However, Trautwein et al. (2002) argue that the amount of
homework has no significant effect on academic performance.
Research suggests that how much math homework assignments improve students’ performance depends on how
well teachers construct the whole process. Grootenboer (2009) states that math homework assignments should be
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rich in accessible and practical concepts and activities, offering multiple solutions, and encouraging meaningful
learning and parent engagement.
There is no measure other than the Teacher Homework Involvement Scale (THIS) developed by Xu (2016) to
assess teacher involvement in math homework assignments. THIS consists of three subscales; (1) homework
quality, (2) feedback quality, and (3) autonomy support. The literature shows that we need a more
comprehensive scale that involves more than the subscales of THIS in order to analyze teacher involvement in
math homework assignments. We believe that a new and more comprehensive scale will allow us to better
understand the issue and contribute to the literature.
This study aimed to develop a scale to measure middle school students’ perceptions of teacher involvement in
homework assignments. The literature review revealed that the scale could consist of five subscales; (1) attitudes
towards homework, (2) homework quality, (3) homework function, (4) feedback quality, and (5) autonomy
support. We believe that the new scale will help us construct the process to help both teachers and students
achieve maximum benefit from math homework assignments.
2. Method
This section addressed sampling, scale development, and data analysis.
2.1 Sample
The sample consisted of 751 middle school students (394 girls; 357 boys) from four public schools in
Demirci/Manisa in Turkey during the 2017−2018 academic year. A sample of ≥ 300 is appropriate for data
analysis in scale development studies (Tabachnick & Fidell, 2013). Of participants, 148 (19.7%) were fifth
graders, 251 (33.4%) sixth graders, 173 (23%) seventh graders, and 179 (23.8%) eight graders.
2.2 Scale Development
The following are the stages of developing the Scale of Teacher Involvement in Mathematics Homework
Assignments (STIMHA).
2.2.1 Operationalization
First, a literature review was conducted (Areepattamannil & Kaur, 2013; Cooper, 2001; Epstein & Van Voorhis,
2001; Landers, 2014; Trautwein, Niggli, Schnyder, & Lüdtke, 2009; Xu, 2015; Xu, 2016; Vatterott, 2018). The
literature review revealed that STIMHA could consist of five subscales.
2.2.2 Determination of Scale Objectives
The goal of STIMHA was to assess teacher involvement in math homework assignments.
2.2.3 Item Pooling
An item pool (n = 30) was generated based on the literature review (Areepattamannil & Kaur, 2013; Cooper,
2001; Epstein & Van Voorhis, 2001; Landers, 2014; Trautwein, Niggli, Schnyder, & Lüdtke, 2009; Xu, 2015;
Xu, 2016; Vatterott, 2018).
2.2.4 Expert Feedback
It is crucial to determine whether items measure what they intend to measure, for which experts can be consulted
(Büyüköztürk et al., 2012). Thirteen experts (three mathematics educators, two mathematics teachers, two
assessment and evaluation experts, two curriculum development experts, two psychological counseling and
guidance experts, and two Turkish educators) were consulted to check the clarity, relevance, and content validity
of the STIMHA items.
The experts evaluated the relevance of the items (content validity) on a scale of 1 to 4 (1 = very relevant, 2 =
relevant but needs minor alteration, 3 = in need of revision, 4 = not relevant). Content validity ratio (CVR) was
calculated using the Davis technique (the number of experts scoring “1” and “2” divided by the total number of
experts). The items were found to have a CVR of 0.87. Based on expert feedback, the number of items was
reduced to 21 scored on a 5-point Likert-type scale. The 21-item draft was finalized after the items were
reviewed by a linguist.
2.2.5 Pilot Test
A pilot test was conducted with six middle school students to check for comprehensibility. The scale items were
revised and finalized based on their feedback. The final version of STIMHA was then administered to the main
study sample.
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2.2.6 Dataa Analysis
Construct validity was established. Item
m total correlaation was calcuulated to determ
mine item valiidity. The consstruct
validity off STIMHA was
w establish uusing exploratoory factor anaalysis (EFA) aand confirmatoory factor ana
alysis
(CFA). Laastly, the Cronbbach’s alpha (⍺
⍺) coefficient w
was used to deetermine the innternal consisteency of the sca
ale.
3. Results
This sectioon discussed thhe results of thhe developmennt and finalizatiion process off STIMHA.
The 21-iteem STIMHA was
w applied to the sample (n = 751). Afterw
ward, the sampple was divided into two for EFA
and CFA ((Worthington & Whittaker, 22006). The daata from 310 paarticipants werre used for EF
FA, while that from
the remainning 441 was used
u
for CFA.
3.1 EFA R
Results
The EFA data were annalyzed using the Statisticaal Package foor Social Sciences (SPSS, vversion 24.0) at a
significancce level of 0.055. Table 1 show
ws the results.
Table 1. E
Exploratory facctor analysis deescriptive charracteristics
Desccriptive Characterristics
Meaan
Std. Dev.
Miniimum
Maxximum
Skew
wness
Kurttosis

Statistics
3.83
.58
1.76
4.92
-.69
.28

m -1 to +1, inndicating norm
mal distributionn. Items 8, 122, 14, and 20 were
The skewnness coefficiennt ranged from
removed bbecause they had
h a correlatiion below .30.. The remaininng 17 items haad item-total ccorrelations grreater
than .30. T
The Kaiser-M
Meyer-Olkin (K
KMO) measuree of sampling adequacy was used to deteermine whethe
er the
sample waas adequate (>
> .80), while B
Bartlett’s test oof sphericity w
was used to deetermine whetther the correlation
between thhe items was adequate for factor analysiss (p < .05). T
The Kaiser-Meeyer-Olkin (KM
MO) was .919
9, for
which Barrtlett’s test of sphericity waas χ2 = 1660.991, p = .000), indicating sam
mpling adequaacy and correlation
between thhe items for EF
FA.
The 17 iteems were loadded on five faactors using thhe principal coomponent analysis. Howeveer, EFA revealed a
three-factoor structure. Thhe scree-plot ggraph (Figure 1) shows a shaarp break in thhe third compoonent, pointing
g to a
three-factoor (component) structure.

Figure 1.. Scree-Plot grraph
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Factor 1 consisted of seven items (an eigenvalue of 6.15), accounting for 36.15% of the total variance. Factor 2
consisted of five items (an eigenvalue of 1.34), accounting for 7.88% of the total variance. Factor 3 consisted of
five items (an eigenvalue of 1.11), accounting for 6.55% of the total variance. STIMHA had a total eigenvalue of
8.60 and explained 50.57% of the total variance. The variance explained by STIMHA shows that it adequately
represents the construct that it intends to measure. In conclusion, STIMHA was a 17-item scale with three
subscales.
Table 2. Exploratory factor analysis results
Item No
4
5
3
6
7
9
11
15
13
16
17
1
18
21
19
10
2
Eigenvalue (Sum = 8.60)
Variance Explained (Total = 50.57%)

Factor Loading
F1
F2
.725
.651
.632
.629
.615
.554
.456
.718
.659
.646
.559
.482

6.15
36.15%

1.34
7.88%

F3

.746
.626
.609
.516
.421
1.11
6.55%

STIMHA had a Cronbach’s alpha of 0.89. The items had item-total correlations ranging from .356 to .621.
Factors 1, 2, and 3 had a Cronbach’s alpha of 0.81, 0.74, and 0.73, respectively, indicating reliability
(Chistiensen, Johnson, & Turner, 2015; Özlem, Bektaş, Öztürk, & Horzum, 2014). Based on the shared
properties of the items, Factors 1, 2, and 3 were named “Attitude”, “Homework Quality”, and “Autonomy
Support”, respectively.
3.2 Confirmatory Factor Analysis Results
The Confirmatory Factor Analysis was performed to verify the three-factor structure of the scale. The data were
analyzed using the Analysis of Moment Structures (AMOS, version, 21.0). Table 3 shows the results.
Table 3. Confirmatory factor analysis descriptive characteristics
Descriptive Characteristics
Mean
Median
Variance
Std. Dev.
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

Statistic
4.0076
4.0588
.443
.66543
1.35
5.00
3.65
.88
-.876
.944

The Kolmogorov-Smirnov test was used for normality (SPSS, v. 24.0). The skewness ranged from -1.00 to +1.00,
indicating normal distribution.
A path diagram (Figure 2) was obtained for CFA using AMOS. The goodness of fit indices of the model were as
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follows: C
CMIN/DF = 3.16, RMR = 0.060, RMSEA = 0.070, AGF
FI = 0.874, GF
FI = 0.904, NF
FI = 0.861, and
d CFI
= 0.90. Thhese results inndicated accepptable fit for CFA results (Schermelleh--Engel, Moosbbrugger & Mu
uller,
2003).

F
Figure
2. Conffirmatory factoor analysis pathh diagram for S
STIMHA
4. Discusssion
This studyy aimed to develop
d
a scale to determine students’ perceptions oof teacher invvolvement in math
homeworkk assignments.. Homework is an integral ppart of education, believed to contribute tto student learrning
(Tam & C
Chan, 2009). Teachers playy a crucial roole in makingg sure that sttudents benefiit from homework
assignmennts as much as possible. Teacchers have the power to mannipulate most oof the factors aaffecting the qu
uality
of educatioon, and their involvement
i
inn homework iss of critical im
mportance to m
maximize the benefit that stud
dents
can get froom it. Thereforre, students’ peerceptions of teacher involveement in homeework should bbe analyzed.
Xu (2016)) was the firsst to develop a scale to m
measure teacher involvementt in math hom
mework. His scale
addressed three construccts (subscales)): homework qquality, feedbaack quality, annd autonomy ssupport. This study
s
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was based on the assumption that we need a more comprehensive scale that encompasses more than those three
constructs. The preliminary results suggested a five-factor structure to measure teacher involvement in math
homework assignments. To that end, a draft, called the Scale of Teachers Involvement in Mathematics
Homework Assignments (STIMHA), was developed and analyzed.
The validity and reliability of STIMHA were established using EFA and CFA and Cronbach’s alpha. The EFA
and CFA results revealed a 17-item three-factor structure; Attitude (seven items), Homework Quality (five
items), and Autonomy Support (five items). The analysis showed that the scale items were loaded on three
factors instead of five factors initially determined by the researcher based on the literature review. Three of the
five subscales were compatible, suggesting that the items related to the remaining two subscales were also
loaded on the three subscales. The study yielded a different result than the researcher had predicted based on the
literature review and expert feedback, which may be because participants had different perspectives. We believe
that it is usual in scale development that items load on components different from those originally envisaged. We
failed to fully achieve our intended purpose in terms of subscales. However, similar to Lau, Ng and Vallett
(2019), we can state that STIMHA, all in all, is a valid and reliable scale for assessing students’ perceptions of
teacher involvement in math homework assignments
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Appendix A
STIMHA-Turkish
MATEMATİK ÖDEVİ SÜRECİNDE
ÖĞRETMEN YAKLAŞIMLARI ÖLÇEĞİ
1. Matematik ev ödevlerim bıktıracak kadar uzundur.
2. Matematik öğretmenimin ev ödevlerim hakkındaki
değerlendirmelerini önemserim.
3. Matematik öğretmenimin verdiği ev ödevleri sayesinde
problem çözmeyi öğreniyorum.
4. Matematik ev ödevlerim derste işlediğimiz konuları
anlamama yardımcı olur.
5. Matematik öğretmenimin verdiği ev ödevlerini
yaptığımda matematikteki başarım artar.
6. Yaptığım ev ödevlerimle ilgili olarak matematik
öğretmenimin yaptığı açıklamalar benim için faydalıdır.
7. Matematik ev ödevlerimiz sınıfta işlediğimiz konularla
uyumludur.
8. Matematik öğretmenim seviyeme uygun ev ödevleri
verir.
9. Matematik öğretmenim ev ödevlerimde zorlandığımda
ipucu verir.
10. Matematik öğretmenim ev ödevlerimi düzenli olarak
kontrol eder.
11. Matematik öğretmenimin verdiği ödevler araştırma
yapmamı sağlar.
12. Matematik öğretmenim ev ödevlerinin içeriği ile ilgili
fikirlerimi dinler.
13. Matematik öğretmenimin verdiği ödevler matematiği
yaşamımda kullanmamı sağlar.
14. Matematik öğretmenimin ödevlerim ile ilgili yaptığı
değerlendirmeler sonraki ev ödevlerimi daha iyi yapmama
yardımcı olur.
15. Matematik öğretmenim ev ödevleriyle ilgili soru
sormama izin verir.
16. Matematik öğretmenim ev ödevi verirken gerekli
açıklamaları yapar.
17. Matematik öğretmenim ev ödevleri için yeterli süre
verir.

Hiç Katılmıyorum Katılmıyorum Kararsızım Katılıyorum
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Strongly Disagree Neither Agree Agree Strongly
Disagree
Nor Disagree
Agree

1. Math homework assignments are too long that I get tired of them.
2. I care about my math teacher’s assessments on my homework.
3. Math homework assignments help me learn to solve problems.
4. Math homework assignments help me understand the subjects covered in class.
5. Doing math homework assignments improves my math performance.
6. My math teacher’s explanations about the homework assignments are useful.
7. Math homework assignments are compatible with the topics covered in class.
8. My math teacher gives homework assignments appropriate to my level.
9. My math teacher gives me tips when I have difficulty doing my homework
assignments.
10. My math teacher regularly checks my homework assignments.
11. Math homework assignments encourage me to do research.
12. My math teacher listens to my thoughts on the content of the homework
assignments.
13. Math homework assignments allow me to put math into practice in daily life.
14. My math teacher’s assessments of a homework assignment help me do better
with the next one.
15. My math teacher allows me to ask about the homework assignments.
16. My math teacher explains the homework assignments.
17. My math teacher gives me enough time to do homework assignments.
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