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The main purpose of this study was to determine the effect of homework assignments
on students’ academic achievement. This meta-analysis sought an answer to the research
question: “What kind of effect does homework assignment have on students’ academic
achievement levels?” In this research, meta-analysis was adopted to determine the effect
of homework assignments on students’ academic achievement. The effect sizes of the
studies included in the meta-analysis were compared with regard to their methodological
characteristics (research design, sample size, and publication bias) and substantive
characteristics (course type, grade level, duration of implementation, instructional level,
socioeconomic status, and setting). At the end of the research, it was revealed that
homework assighments had a small effect size (4 = 0.229) on students’ academic
achievement levels. Lastly, it was seen that there was not a significant difference with
regard to the effect sizes of the studies with respect to all variables, except the course
type variable in the research.

Introduction

The effectiveness of doing homework has long been a controversial issue amongst
educators, who have been researching the topic for 75 years (Cooper, Robinson & Patall,
20006; Corno, 2000; Trautwein, Koller, Schmitz & Baumert, 2002). Homework can be
defined as “tasks assigned to students by school teachers to be carried out during non-
school hours” (Cooper, 1989, p. 7). However, the definition of homework can be varied
depending on the following features: purpose, degree of choice (voluntary or mandatory),
amount, skill or subject area, deadline for completion (long- or short-term), and degree of
individualisation and social context (completed independently or with other students in
pairs or in groups) (Cooper, 2007; Coutts, 2004). The purpose of homework refers to
whether homework is assigned to students for instructional and/or non-instructional
purposes. However, it is very rare for homework to be assigned just for one purpose.
While some homework assignments are given for instructional purposes, such as
providing students with the chance of reviewing or practising the material that has already
been presented in the class, some may fulfil a school’s mandates. The degree of choice
refers to whether a homework assignment is voluntary or mandatory. The amount of
homework assignments is related to the frequency and the length and this feature of
homework assignments can affect and change deadlines for completion. Depending on
the amount, it may take a short or long time for students to do set homework
assignments. The degree of individualisation refers to whether homework is assigned to
individual students, to groups of students, or to the whole class. The social context of
homework means that while some homework is assigned to students to complete
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independently, some may require the assistance of other persons, such as parents, and
some may require the involvement of groups of students working cooperatively.

On the other hand, instead of focusing on just one purpose, teachers usually give their
students assignments for several purposes. These purposes can be classified into
instructional and non-instructional purposes. Among the common instructional purposes
of homework are:

*  To provide students with opportunities for practising, reviewing or reinforcing the
material already presented in the class, and determining whether students have
understood the lesson and/or have obtained desired skills (Becker & Epstein, 1982;
Brewster & Fager, 2000; Cooper, 2007; Pytel, 2007).

*  Tointroduce new material to be presented by the teacher and help students to get the
benefit while the new material is introduced in the class (Muhlenbruck, Cooper, Nye
& Lindsay, 2000; Pytel, 2007). This type of homework can be called preparation
assignments.

*  To provide students with an opportunity to apply and integrate previously learned
skills to new situations and/ ot other interest areas (Cooper, Robinson & Patall, 2000;
Hancock, 2001; Lee & Pruitt, 1979; Shellard & Turner, 2004).

*  To create occasions for students to use different resources like the Internet, library,
reference books, etc. (Brewster & Fager, 2000).

*  To enable students to use their own skills and abilities to produce creative and
individualised products (Corno, 2000; Horowitz, 2005; Nuzum, 1998).

Apart from instructional purposes, homework can be assigned for non-instructional
purposes:

*  To establish and improve communication between parents and children about
homework's importance for learning (Balli, Demo & Wedman, 1998; Coopet,
Robinson & Patall, 2006; Van Voorhis, 2003).

*  To help students acquire responsibility, self-confidence and self-discipline (Brewster
& Fager, 2000; Corno, 2000; Epstein & Van Voorhis, 2001; Hetherington, 2005).

Homework has always been a controversial educational issue and a continuously debated
topic (Cooper, Robinson & Patall, 2006; Trautwein, Kéller, Schmitz & Baumert, 2002). At
the beginning of the 20th century, there existed an anti-homework movement, especially
in the USA, and educators believed that homework was far from enhancing students’
learning and it was a burden for students. However, the cold war and the launch of
Sputnik satellite by Russians in the 1950s reversed the negative attitudes on homework.
Americans became concerned about the fact that their education system lacked rigour;
therefore, assigning more homework was seen as a tool to accelerate students’ acquisition
of knowledge and to raise globally competitive students. For these reasons, the US
Government put the National Defence Education Act NDEA) into action in 1957, aiming to
promote science and maths curricula. However, in the mid-1960s throughout the 1970s,
learning theories questioned the value of homework and it was claimed that homework
assignments brought excessive pressure on students. However, due to concerns about the
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country losing its economic competitiveness, the education system forced teachers to
assign more homework assignments in the 1980s and 1990s, which also gained support
from the majority of the public. Today, there is still an ongoing debate on the value and
effects of homework (Brewster & Fager, 2000; Buell, 2004; Gill & Schlossman, 2000; Gill
& Schlossman, 2004 Vatterott, 2009).

Purpose of the study

The purpose of this study is to examine the effect size of homework assignments given to
students on their academic achievement levels in school. This study is believed to be
important for policymakers, curriculum developers and teachers who direct teaching and
learning processes in the classroom.

Methodology
Research design

This study used the meta-analysis method proposed by Glass, McGaw and Smith (1981).
Meta-analysis can be defined as a method of statistically analysing quantitative data
obtained from many studies, which are independent from each other and reaching a
general conclusion about their results (Glass, 1976; Hunter & Schmidt, 2004; Lipsey &
Wilson, 2001). Meta-analysis can also be defined as the analysis of other analyses (Lyons,
2003). Meta-analytic procedures require a number of steps: (a) locating all possible studies,
(b) coding the studies for salient features and calculating effect sizes, and (c) carrying out
statistical analyses of the effect sizes and interpreting the data acquired (Hoéffler &
Leutner, 2007).

Data sources

The studies used in this meta-analysis came from two main sources. While the previous
studies constituted the first data source, the references of these studies were examined
carefully in order to reach potential studies focusing on homework and academic
achievement, whereas, the second data source of the research came from the studies in
relation with a literature review between 2000 and 2015 years. Several education databases
such as ERIC, EBSCO, Psye INFO, Sociological Abstracts, ULAKBIM of the Turkish
Scientific and Technological Research Committee, Dissertations Abstracts International,
National Dissertations Centre of the Turkish Higher Education Council, ProQuest, SSCI,
SCI, etc., as well as web-based repositories such as Google Scholar were searched by using
such keywords as “homework and achievement”, “homework and academic
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achievement”, “achievement and homework”, “achievement and homework”, “effect of
2 (13

homework”, “homework and performance”, “out of school activities and achievement”,
etc. As a result of this extensive search, 88 non-duplicate potential studies were identified.
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Criteria for inclusion

To be included in this review of research, the studies obtained from the related literature
had to meet the following criteria.

a.  Studies in the international and national literature which took homework and
academic achievement into account were included.

b.  Studies involving students from primary school through university level were
included.

c.  Studies comparing students in experimental groups using homework with those in
control groups using traditional or other methods of teaching were included.

d.  Studies from all countries were included in the research, but these reports had to be
in English or in Turkish.

e. Studies with experimental and control groups were included in the meta-analysis.
However, studies without control groups were not.

f.  The studies had to supply both pre-test and post-test data.

g.  The studies had to give all the necessary statistics and the data such as sample size,
mean, and standard deviation values.

h. Each study included in the research had to be conducted over at least three weeks.

i.  The studies had to have taken place from 2000 to the present.

Coding procedure

In order to examine the effect of homework on academic achievement, the studies
included in the meta-analysis first had to be coded. Therefore, a formal coding form for
the current meta-analysis was developed and some methodological and substantive
characteristics were included in this form. These characteristics encompassed ten broad
distinctions: (a) research design (randomised experimental and randomised quasi-
experimental), (b) sample size (N < 30 = small, N < 30 = large), (c) publication bias
(published and unpublished studies) in regard of the methodological characteristics; (d)
course type (science, mathematics, and chemistry courses), (e) grade level (1-4, 5-8, 9 +),
(f) duration of implementation (short = 3-10 week, long = 11 + week), (g) instructional
level (primary school, middle school, high school, university), (h) setting (urban, rural),
and (i) socioeconomic status (high, low, mixed) in terms of the substantive characteristics.

In meta-analysis studies a coding procedure is suggested (see Card, 2012). In this regard,
the studies included in this meta-analysis were coded independently by two experts in
educational sciences. To find their inter-rater agreement reliability the Kappa statistic
proposed by Cohen (1960) was adopted. As a result of the Kappa statistics performed, the
inter-rater agreement reliability of the data of the included studies was found out to be
high (Kappa = .981, p < .001, 95% GA). This result shows an almost perfect inter-rater
agreement for the research (see Landis & Koch, 1977).
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Calculating average effect sizes

In this study, for the analysis of the data, the meta-analysis method of “procedure
effectiveness” was used. The purpose of this method is to compare the effect sizes of
independent variable data used in more than one study by transforming the data into a
common unit of measurement (Yildiz, 2002). In the meta-analysis of procedure
effectiveness, standardised effect sizes, referred to as Cohen’s 4 or Hedges’s g, are used
(Basol-G6¢men, 2004; Borenstein, Hedges, Higgins & Rothstein, 2009; Hartung, Knapp
& Sinha, 2008; Hedges & Olkin, 1985). The common point of these formulas is that all of
them were developed for studies and designed in a way to involve a group (Yildirim,
2014). The effect sizes of d and g are calculated by dividing the total standard deviation by
the difference between the experimental and control group mean scores (Borenstein et al.,
2009). In meta-analysis studies, calculation of the effect size is fairly important to obtain
accurate findings with standard deviations and to interpret these findings (Lipsey &
Wilson, 2001). In this study, for the calculation of the effect size, Hedges’s g was used, and
the significance level for the statistical analyses was taken as 95% (Borenstein et al., 2009;
Hedges & Olkin, 1985). Furthermore, for the interpretation of the effect sizes obtained as
a result of meta-analysis, coefficient classification is taken into account (Hartung, Knapp
& Sinha, 2008). In the current study, while interpreting the effect sizes, the effect size
classification put forward by Cohen (1992) was adopted. According to Cohen’s (1992)
classification of effect size coefficient, the effect size is “small” for values between 0.20
and 0.50; “medium” for values between 0.50 and 0.80, and “large” for values of 0.80 or
higher.

Results
General characteristics of the studies

In this part of the research, the general characteristics of the meta-analysis findings of the
studies in relation with the effect of homework on students’ academic achievement were
given. The studies, which took the effect of homework on students’ academic
achievement into account, were combined into effect sizes with standard error and
variance in the current meta-analysis.

When the studies included in the current meta-analysis, which took the effect of
homework on students’ academic achievement into account, were examined it was seen
that 27% (n = 3) of these were published journal articles, 55% (n = 6), of them were
master’s theses, and 18% (n = 2) of them were doctorate dissertations. Of these studies,
64% (n = 7) were catried out at elementary school level, 18% (n = 2) were conducted at
high school level, and 18% (n = 2) were carried out at university level.

Seven studies from a total of 11 studies had positive effect sizes, whereas four studies had
a negative effect size in the meta-analysis. Thus, it may be suggested that 64% of the
studies were positive, except 36% of them indicated homework did not benefit students’
academic achievement. Therefore, it may be claimed that an estimated effect size found to
be as positive means that the performance is in favour of the experimental group, whereas
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an estimated effect size found to be as negative means that the performance is in favour
of the control group (Wolf, 1986). So, most of the studies were understood to show that
homework assignments were effective in the academic achievement of students. Also, it
was understood that while the largest effect size was found by Ozben (2006), whereas the
smallest one was found by Hyde (2008). One study found a large effect size, three studies
found medium, three studies found small, and four studies found unimportant effect size,
according to the classifications suggested by Cohen (1992).

Overall effect sizes of the studies

A total of 11 qualifying studies were included in the analysis with a total sample size of
862 students from elementary schools (n = 323), high schools (n = 287), and universities
(n = 252). As a result of the comparisons based on a total of 11 studies conducted
between 2000 and 2015, the overall weighted effect size was d = 0.229 (95% CI = -0.116
— 0.573). The Q value indicated that the distribution of effect sizes in this collection of
studies was heterogeneous, Q(10) = 59.376, p < .001 (see Table 1). In other words, the
variance of the effect sizes of the studies included in the research is larger than can be
explained by simple sampling error so that a random effects model was adopted (see
Borenstein et al., 2009; Hedges & Olkin, 1985). Some methodological characteristics (e.g.,
research design, sample size, and publication bias), as well as some substantive
characteristics (e.g., course type, grade level, implementation duration, instructional level,
setting, and socio-economic status) were used in the current research in order to explain
this variance.
Table 1: Overall effect sizes of the studies

Vari 95% CI Test of mean Teesrtleci)fhizteég—
Studies ES | SE | M seneity

ance | Lower | Upper | Z- |P-value|Q-val|df (Q)| P-val
value

. Kaplan (2006) |0.727 | 0.241 |0.058 | 0.254 1.199 | 3.015| 0.003 |59.376| 10 0.000

. Ozben (2006) | 1.164 | 0.314 |0.099 | 0.548 1.779 1 3.703 | 0.000

. At 2012) 0.078 | 0.303 0.092| -0.516 | 0.671 | 0.256 | 0.798

SN

. Kapikiran and | 0.091 | 0.367 |0.135| -0.629 | 0.810 | 0.247 | 0.805
Kiran (1999)

wul

. Brewer (2009) ]0.194| 0.168 [0.028 | -0.136 | 0.523 | 1.153 | 0.249

6. Keck (2011) -0.126| 0.271 |0.073 | -0.657 | 0.405 |-0.646| 0.642

. Bertsos (2005) |0.124| 0.203 |0.041| -0.521 | 0.273 |-0.611] 0.541

. Gebru (2012) {0.803 | 0.200 | 0.040| 0.412 1.194 | 4.021 | 0.000

O |0

. Ozcan and -0.112( 0.303 |0.092 | -0.706 0.482 |-0.371| 0.711
Erktin (2015)

10. Hyde (2008) |-1.275] 0.341 |0.116| -1.944 | -0.657 |-3.738 | 0.000

11. Al-Nagbi 0.807] 0.150 [0.022| 0514 | 1.100 | 5397 | 0.000
(2014)

Fixed 0346 | 0.069 [0.005] 0.210 | 0481 | 4.988 | 0.000

Random 0.229] 0.176 [0.031| -0.116 | 0573 | 1.303 | 0.193

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

* p < 005
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Methodological characteristics of the studies

The methodological characteristics of the studies included in the study were determined as
research design, sample size, year of publication, and publication bias in the research. The
characteristics of the studies, which were taken into account in this research, were
analysed under sub-headings below.

Research design

There were two main characteristics of research design in this review: randomised
experimental and randomised quasi-experimental. Randomised experimental research
design (n = 2) included students, assigned randomly to conditions of both the
experimental and the control groups. Whereas, randomised quasi-experimental research
design (n = 9) included students at class level by choosing the experimental and the
control groups randomly for the study. The average effect size for randomised
experimental studies was 4 = -0.125 (95% CI = -0.443 to 0.194) and 4 = 0.450 (95% CI =
0.300 to 0.601) for randomised quasi-experimental studies, respectively (see Table 2).

Table 2: Effect sizes of the studies by research design

95% CI Test of mean Test of hetero-
Research . geneity in ES
design ko BS SE Variance Lower Upper Z-  P-value Q- df  P-value
value value (Q)

1.RE 2 -0.125 0.162 0.026 -0.443 0.194 -0.767  0.443
2.RQE 9 0450 0.077 0.006 0300  0.601 5.879  0.000
Total Qp 2.843 1 0.092

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES; RE = randomised experimental research design; RQE =
randomised quasi-experimental research design.

*p> 005

The results of studies using randomised experimental research design were seen not to be
significantly different from those that adopted randomised quasi-experimental research
designs, QB(1) = 2.843, ns. Therefore, this finding indicates that academic achievement
scores do not change depending on research design.

Sample size

The studies were divided into two categories of sample size, small (N < 30, n = 6) and
large (N > 30, n = 5). According to the analysis conducted in the research, the average
effect size for small sample sizes was d = -0.009 (95% CI = -0.264 to 0.245) and d =
0.498 (95% CI = 0.335 to 0.661) for large sample sizes, respectively (see Table 3).
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Table 3: Effect sizes of the studies by sample size

95% CI Test of mean Test of hetero-
Sample . geneity in ES
sizE 123 S121 ERERGS Lower Upper Z-  P-value Q- df P-value
value value (Q)
1.Small 6 -0.009 0.130 0.017 -0.264 0245 -0.073  0.942
2.Large 5 0498 0.083 0.007 0.335 0.661 5994  0.000
Total Qp 1.967 1 0.161

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

*p> 005

A significant difference between studies with small sample sizes and the ones with larger
sample sizes, was not found, QB (1) = 1.967, ns. Thus, it can be said that academic
achievement scores do not change depending on sample sizes.

Publication bias

Two measures were performed in the research-classical fail-safe N analysis to reduce the
average effect size to insignificant levels which is needed to increase the p-value for the
meta-analysis to above .05 (Rosenthal, 1979), as well as Orwin’s fail-safe N test to decide
the values of criterion for a trivial log odd’s ratio and mean log odds ratio in missing
studies (Orwin, 1983) - in order to determine the publication bias between published
(journal articles) and unpublished (master’s or doctoral dissertations) sources. In this
study, the classical fail-safe N analysis showed that a total of 3100 studies with null results
would be required to bring the overall effect size to trivial level at .01 (Table 4).

Table 4: Results of classical fail-safe N

Z-value for observed studies 3.801
P-value for observed studies 0.00
Alpha 0.05
Thails 2.00
Z for alpha 1.95
Number of observed studies 11

Number of missing studies that would bring p-value to > alpha 3100

Also, the Orwin’s fail-safe N test, which estimates the number of missing null studies that
would be required to bring the average effect size to trivial level at .01, indicated that the

number of missing null studies to bring the existing overall average effect sizes to .01 was
found to be 503 (Table 5).

Table 5: Results of Orwin’s fail-safe N

Standardised difference in means in observed studies 0.34
Criterion for a ‘trivial’ standardised difference means 0.00
Mean standardised difference in means in missing studies 0.00
Number of missing studies needed to bring standardised difference in means under 0.01 503
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In this study, the mean effect size for the published studies (n = 3) involved was d =
0.572 (95% CI = 0.323 to 0.822), whereas the average effect size for the unpublished
studies (n = 8) was d = 0.254 (95% CI = 0.090 to 0.419) (Table 6).

Table 6: Effect sizes of the studies by publication bias

95% CI Test of mean Test of hetero_
Publication . geneity in ES
type k ES  SE Varance Lower Upper Z-value P-value Q- df  P-value
value (Q)
1. Published 3 0.572 0.127 0.016 0323 0.822 4501 0.000
2. Unpub. 8 0.254 0.084 0.007  0.090 0.419 3.034 0.002
Total Qp 0.082 1 0.774

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

*p> 005

According to the analysis, there was no significant difference between the effect sizes of
the published and the unpublished studies in the research, QB (1) = 0.082, ns. Therefore,
it may be suggested that publication bias could not account for the significant positive
effects seen across all studies, which revealed that no publication bias was observed in the
current research.

Substantive characteristics of the studies

The substantive characteristics of the studies included in the study were determined as
course type, year of publication, grade level, implementation duration, instructional level,
setting, and socio-economic status in the research. These characteristics of the studies,
which were taken into account in this research, were analysed under sub-headings below.

Course type

There were three main course types in this review: science (n = 3), mathematics (n = 5)
and chemistry (n = 2). The average effect size for studies involving science courses was d
= 0.657 (95% CI = 0.162 to 0.026), mathematics courses 4 = -0.084 (95% CI = -0.731 to
0.141), and chemistry courses 4 = 0.806 (95% CI = 0.571 to 1.040) (Table 7).

The studies involving science and chemistry courses were seen to be significantly different
from the studies involving mathematics courses, QB (2) = 14.320, p < .001. This finding
indicates that academic achievement scores may depend on the course types using
homework in or out of school processes. Besides, the effect size of science and chemistry
courses was seen to be medium, whereas the effect size for mathematics courses was
found to be quite low.
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Table 7: Effect sizes of the studies by course type

Test of hetero-

Course 95% CI Test of mean —_——
— k ES SE  Variance Q ar
Lower Upper Z-value P-value valie  (Q) P-value

1.SC 3 0.657 0.162  0.026 0.340 0974 4.066 0.000

2. MT 5 -0.084 0.115 0.013 -0.309 0.141 -0.731 0.465

3.CH 2 0.806 0.120 0.014 0.571  1.040 6.730 0.000

4Bl 1 - - - - - - -

Total Qg 14.320 2 0.001

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES; SC = science course; MT = mathematics course; CH =
chemistry course;

(a) BI = biology course (there was only one study of a biology course; it was removed from the
research for methodological reasons).

* p <.005

Grade level

There were three main characteristics in relation to grade level: 1-4 classes (n = 4), 5-8
classes (n = 4), and 9 and above classes (n = 2). The mean effect size for the studies
conducted in classes 1-4 was 4 = 0.206 (95% CI = -0.066 to 0.478), in classes 5-8 was d =
0.412 (95% CI = 0.140 to 0.684), and 4 = 0.479 (95% CI = 0.243 to 0.715) for studies
carried out in classes 9 and above (Table 8).

Table 8: Effect sizes of the studies by grade level

95% CI Test of mean Test of hetero-
Grade . geneity in ES
level SRR Lower Upper Z-value P-value Q- df  P-value
value (Q)

1.1-4 4 0206 0.139 0.019  -0.066 0.478 1.484 0.138
2.5-8 4 0412 0.139  0.019 0.140  0.084 2.966 0.003
3.9+ 2 0479 0.120 0.014 0.243  0.715 3.980 0.000

Total Qp 0.757 2 0.685

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

(a) One study (Brewer, 2009) was removed from this part of the research because it included all
classes, instead of focusing on a specific grade level.

* p>.005

Homework and academic achievement at the three grade levels were seen not to be
significantly different, QB (2) = 0.757, ns. This finding indicates that academic
achievement scores do not change depending on the grade levels using the homework in
or out of school processes. In all grade spans, the absolute difference between the effect
sizes was quite small. However, even though no significant differences between grade
levels were found in this research, academic achievement scores of students tended to rise
as the grade levels went up. So, it may be concluded that homework works well in upper
grade levels, such as 5-8 and 9 and above, rather than in lower grade levels such as 1-4.
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Duration of implementation

Concerning duration of implementation, the studies in this meta-analysis were divided
into two categories, short (1-10 weeks, N = 7) and long (11 + weeks, N = 4). The average
effect size for short implementation duration was 4 = 0.437 (95% CI = 0.253 to 0.622)
and 4= 0.238 (95% CI = 0.037 to 0.438) for long implementation duration (Table 9).

Table 9: Effect sizes of the studies by duration of implementation

95% CI Test of mean Test of hetero-
. . geneity in ES
Duradon k- ES  SE - Variance Lower Upper Z-value P-value Q- df  P-value
value (Q)

1. Short 7 0.437 0.094  0.009 0.253  0.622 4.640 0.000
2.Long 4 0.238 0.102  0.010 0.037  0.438 2.327 0.020
Total Qp 0.005 1 0.942

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.
* p>.005

A significant difference was not found between studies with short implementation
duration and those with long implementation duration, QB (1) = 0.005, ns. Academic
achievement scores do not change depending on the duration of implementation. In both
implementation durations, the absolute difference between the effect sizes was seen to be
small. However, although no significant difference between implementation durations was
found, it was determined that academic achievement scores of students were higher in
short implementation durations compared with the longer ones.

Instructional level

There were three main instructional levels found in this review, elementary school, high
school and university. The mean effect size for the studies conducted in elementary
schools was d = 0.151 (95% CI = -0.069 to 0.372), in high schools 4 = 0.479 (95% CI =
0.243 to 0.715), and in universities 4 = 0.446 (95% CI = 0.194 to 0.699) (Table 10).

Table 10: Effect sizes of the studies by instructional level

95% CI Test of mean Test of hetero-
Instruct. . geneity in ES
level Y SIE VGRS Lower Upper Z-value P-value Q- df  P-value
value (Q)

1.ElemS 7 0.151 0.113 0.013  -0.069 0.372 1.343 0.179
2. HS 2 0479 0120 0.014 0.243  0.715 3.980 0.000
3. Uni 2 0446 0.129 0.017 0.194  0.699 3.472 0.001

Total Qs 0968 2 0616

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

ElemS = elementary school; HS = high school; Uni = university.

* p>.005
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Studies comparing homework and academic achievement at the three instructional levels
were not to be significantly different from each other, QB (2) = 0.968, ns. This finding
indicates that academic achievement scores do not change depending on the instructional
levels using homework for in or out of school processes. However, although no
significant difference was found between instructional levels, it was determined that
academic achievement scores of students were higher in high schools as well as
universities, rather than in elementary schools.

Socioeconomic status

There were two main socioeconomic status (SES) level in this review, low level (n = 3)
and mixed level (n = 7). There was only one study focusing on the effect of homework on
academic achievement conducted in a high SES school, so that this study was removed
from the research for methodological reasons. The average effect size for studies
involving low SES was 4 = 0.357 (95% CI = 0.011 to 0.704) and 4 = 0.381 (95% CI =
0.216 to 0.546) for studies involving mixed SES (Table 11).

Table 11: Effect sizes of the studies by socioeconomic status

95% CI Test of mean Test of hetero-
. ity in ES
B K B B geneity in
SES S SE Variance Lower Upper Z-value P-value Q- df  P-value
value (Q)

1.Low 3 0357 0177 0031 0011 0704 2019  0.043
2. Mixed 7 0381 0.084 0007 0216 0546 4525  0.000
3.High(a) 1 - - - - - - -
Total Qg 0194 1 0659

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES;

(a) There was only one study in high SES; it was removed from the research for methodological
reasons.

* p>.005

Studies comparing homework and academic achievement with respect to SES were not
found to be significantly different, QB (1) = 0.194, ns. This indicates that academic
achievement scores do not change depending on the SES level using homework for in or
out of school processes. However, it was determined that academic achievement scores of
students were higher in mixed SES schools, compared with students in low SES schools.

Setting

There were two main types of school setting in this review, schools in rural and urban
districts/provinces. The mean effect size for the studies conducted in rural schools was J
= 0.315 (95% CI = -0.018 to 0.648) and in urban schools was 4 = 0.352 (95% CI = 0.203
to 0.500) (Table 12).
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Table 12: Effect sizes of the studies by school setting

95% CI Test of mean Test of hetero-
School . geneity in ES
setting k ES  SE Variance Lower Upper Z-value P-value Q- df  P-value
value (Q)

1.Rural 3 0315 0.170 0.029  -0.018 0.648 1.855 0.064
2.Utban 8 0.352 0.076  0.006 0.203  0.500 4.635 0.000
Total Qp 0.163 1 0.686

Notes. k = number of effect sizes; ES = effect sizes; SE = standard error; CI = confidence of
interval for the average value of ES.

*p> 005

Studies comparing homework and academic achievement in regard to school setting were
seen to be not significantly different from each other, QB (1) = 0.163, ns. This indicates
that academic achievement scores do not change depending on the school setting using
homework in or out of school processes. However, academic achievement scores of
students were higher in urban schools, compared to rural schools.

Discussion

The aim of this study was to use the meta-analysis method to examine research on the
effects of homework on students’ academic success. Research studies were categorised
under general characteristics (overall effect sizes), methodological characteristics (research
design, sample size and publication bias) and substantive characteristics (course type,
grade level, duration of implementation, instructional level, socioeconomic status, and
setting). In examining publication bias (Rothstein, Sutton & Borenstein, 2005), only
empirical researches with experimental and control groups were included in the study. The
results of meta-analysis revealed that 64% of the research studies selected had findings
reflecting the positive effects of homework on students’” academic success. Although there
are many research studies showing the positive effects of homework on academic success
(e.g., Dodson, 2014; Hein & Wimer, 2007; Glazer & Williams, 2001; Grodner & Rupp,
2013; Gustafsson, 2013; Pelletier & Normore, 2007; Planchard, Daniel, Maroo, Mishra &
McLean, 2015; Su, Huang, Yang, Ding & Hsieh, 2015; Trautwein, Kéller, Schmitz &
Baumert, 2002; Voorhis, 2003), some of them found that homework does not always
affect academic success in general, but may have partial effects on academic success in
certain courses, exams or classroom grades (e.g., Hong, Peng & Rowell, 2009; Murillo &
Martinez-Garrido, 2014). Others showed that homework does not influence academic
success at all (e.g., Booth, 2010; Kapikiran & Kiran, 1999).

Since this research has made use of various samples consisting of different features, this
study seeks to benefit from this knowledge effectively, to comment on it and to find the
common effect size of the effects of homework on students’ academic success. The
studies examining the effects of homework on students’ academic success between 2006
and 2014 were compiled with a meta-analysis method. Meta-analysis results revealed that,
according to the fixed effects model, the effect size of the research studies contains
heterogeneous features. Thus, a random effects model was used to determine the effects
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of homework on students’ academic success. According to this model, the effect size
value of the current study is 4 = 0.229. This value is positive and low in level according to
Cohen’s (1992) effect size categorisation. Cooper and Valentine (2001) reached similar
outcomes by finding 4 = 0.21 in the overall general effect in their meta-analysis.
Additionally, in their meta-synthesis Cooper, Robinson and Patall (2006) found a positive
relationship between homework and academic success, which implies a similarity with this
study.

The research works examined in this study were recognised under the titles of
methodological characteristics, research design, sample size and publication bias. The
research design title included randomised experimental research and randomised quasi-
experimental research. This study's results showed no significant differences between
randomised experimental research and randomised quasi-experimental research designs,
QB (1) = 2.843. In their meta-analysis, Cooper, Robinson and Patall (2006) examined
research work that used random and equivalent assigned groups and did not discover a
meaningful difference between the groups. That is, the effects of homework on academic
success did not differentiate according to the research design and results. Considering the
sample size factors, there are not any meaningful differences between small sample sizes
and large sample sizes, QB (1) = 1.967. In the light of this information, it can be said that
the effects of homework on academic success does not differentiate in terms of sample
size. Using quantitative synthesis of research, some other studies found that students
doing homework are more successful than those not doing homework, whereas studies
making use of homogeneity analyses revealed negative relationships. This difference
among various research outcomes cannot be explained as due only to sampling
uncertainty (Cooper & Valentine, 2001). The analysis between published and unpublished
studies also resulted in no meaningful differences, QB (1) = 0.082. Since there are various
factors affecting homework’s role in students’ academic success, the research design and
methods for future studies in should be carefully chosen, considering all possible factors
in the process.

The substantive characteristics in this study were considered under the titles of course
type, grade level, duration of implementation, instructional level, socioeconomic status
and setting. In course type, there were three science courses, five mathematics courses,
two chemistry courses and one biology course (the last was removed from the research
for methodological reasons). The effect sizes for these courses are science 4 = 0.657,
chemistry 4 = 0.806 and mathematics 4 = -0.084. The effect of homework given in science
and chemistry courses is significantly different from that given in mathematics courses,
QB (2) = 14.320, p < .001. Considering these results, according to Cohen, Manion and
Mortrison’s (2007) effect size classification, homework given in the chemistry courses has
positive and quite influential contributions to academic achievement. Homework given in
science courses has positive and strong effects on academic success. On the other hand,
homework given in mathematics courses has negative and low level effects on academic
success. This difference can stem from the qualitative differences in the given homework.

For grade level, the researcher included four studies in the grades 1 to 4 range, four
studies in grades 5 to 8, and two studies from higher classes. This research did not



Bas, Sentiirk & Cigerci 45

differentiate between homework’s effects on academic success in terms of grade levels.
So, it can be stated that homework given in various grade levels does make a difference in
terms of its effect on students' academic success. Although there are no differences
among grade levels, as the grade levels rise, the given homework appears to increase
student’s academic success. Cooper (1989), Cooper and Valentine (2001) and Cooper,
Robinson and Patall (2006) all shared this same observation in their work. A possible
explanation for this phenomenon is that as the grade level rises, students become older,
become more responsible, acquire higher levels of awareness, improve in other
developmental domains, increase their knowledge, and can prepare more elegant and
qualified homework as their skills such as problem solving, critical thinking, cooperative
learning, attention and concentration improve (see Bempechat, 2004; Hoover-Demspey et
al., 2001; Muhlenbruck, Cooper, Nye, & Lindsay, 2000). Additionally, in upper grades
students tend to improve skills such as individual studying and self-learning, which again
contributes to academic success.

Research studies were compared in terms of their empirical implementation durations,
which found no meaningful differences, QB (1) = 0.005. However, the effects of
homework on students’ academic success were found to be higher in short-term studies
than in long-term studies. Following the meta- analysis, the effects of homework on
students’ academic success were also examined in terms of instructional level, though no
meaningful differences were revealed in this variable. Although there was no difference in
the instructional level variable, homework given in high school and university levels
increases students’ academic success more than the homework given during primary
school.

Similarly, there were not any significant findings suggesting that socio-economic status
plays a role in homework's effects on students’ academic success, QB (1) = 0.194.
Although there is no meaningful difference among the studies considering the effect size,
in the schools where socio-economic status were generally mixed, the given homework
increased students’ academic success more than in schools where the socio-economic
level is low or high. Some of the research was conducted in rural areas while some were in
urban areas. Concerning the geographical areas where the research were conducted, no
meaningful differences were found, QB (1) = 0.163. Despite there being no significant
differences among studies about type of area and homework’s effects on students’
academic success, the homework given in urban schools seemed to increase students’
academic success points more than that given in rural schools. The reason for this might
be that students at urban schools have more and varied opportunities than the students at
rural schools.

There are some scientifically unsound designs in the research studying the effects of
homework on students’ academic level. In some studies, many factors were neglected,
including quantity/quality of homework, duration, access to patental or peer help,
guidance services to parents and students, feedback, access to resources and technological
support, teacher qualifications, time students spend on homework, and pre-knowledge of
students about research methods, which can have an effect on study findings. Bryan and
Nelson (1994) revealed in their studies that students find homework boring and develop a
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negative attitude towards courses because of it. Hence, such variables as the roles of
teachers and parents, the quality, quantity and duration of homework, the appropriateness
for students’ developmental level, guidance and feedback to students, are to be taken into
consideration when estimating homework’s effects on academic success.
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