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LEARNING, INSTRUCTION, AND COGNITION

Variations of homework amount assigned in elementary
school can impact academic achievement

Dacian Dorin Doleana and Arne Lervagb

aBabes-Bolyai University, Cluj-Napoca, Romania; bUniversity of Oslo, Oslo, Norway

ABSTRACT
The utility of homework and its impact on academic achievement has
been an ongoing debate for more than 100 years. To date, there is no
rigorous experimental research to show whether, and the extent to which,
variations in the amount of homework assigned can impact the academic
performance of elementary school students. In this study, 440 second-
grade students were randomly distributed in 3 groups within the classes
they attended. Each group received different amounts of homework in
writing and math for 20days. The results showed a significant immediate
effect of homework quantity on writing competency (but not on math
competency). The writing homework effects were sustained 4months later,
but only for the group that had allocated a moderate amount of home-
work to writing skills practice. This study shows that the additional oppor-
tunities for practice offered by homework can have differential short-term
and medium-term effects on the academic achievement of elementary
school students and supports the assignment of a moderate amount of
writing homework at this age.
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A FEW YEARS ago, the APA’s Monitor in Psychology featured a front-page article that examined
the questionable effects of homework on students’ academic achievement and its potential detri-
mental effect on their well-being (Weir, 2016). The debate around the utility of homework is one
of the oldest and most controversial debates in education (Cooper, 2007), and recently there has
been an increasing interest in the field of educational psychology on this topic, as questions
regarding homework’s potential benefits and detrimental effects remain unanswered. While
research has found positive associations between the amount of homework and academic achieve-
ment in secondary education (Cooper et al., 2006; Fern�andez-Alonso et al., 2015), the effects of
homework on the academic performance of elementary school students are still unclear.

On the one hand, empirical evidence indicates that it takes extended, deliberate practice for an
individual to reach expert performance in a specific domain (Ericsson et al., 2018). To perform
well academically, elementary school students need to practice extensively in order to master skills
like multiplication fluency (Burns et al., 2015; Nelson et al., 2013) and spelling (Fresch, 2007;
Graham et al., 2008). Thus, it is plausible that homework assignments could help students
increase their performance by requiring them to practice these skills outside the limited school
hours. This is especially important in light of the increasing workload of elementary school
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teachers that limits the availability of instructional time for extensive practice in the classroom
(Ballet & Kelchtermans, 2009; Skinner et al., 2019; Van Droogenbroeck et al., 2014). Furthermore,
assigning homework to students in elementary school makes sense because it can also lead to
nonacademic benefits, such as the development of greater self-discipline and better time-manage-
ment skills (Cooper et al., 2006).

On the other hand, assigning homework to elementary school students has been so heavily
criticized (Bennett & Kalish, 2006; Kohn, 2006), that several elementary schools across the U.S.
have started to adopt the new trend of a no homework policy (Strauss, 2017; Tate, 2018). One of
the main arguments in favor of such a policy is that large amounts of homework can be a signifi-
cant source of stress for students, depriving them of quality time spent doing enjoyable activities
with family and friends (Galloway et al., 2013; Katz et al., 2012; Pressman et al., 2015) and lead-
ing to negative school-related interactions between students and their parents (Maloney et al.,
2015). Another argument against homework assigned in elementary school is that the correlation
between homework and achievement in elementary school has been asserted to be almost non-
existent (Cooper, 1989; Cooper et al., 2006). In addition to the lack of correlational evidence, the
experimental studies on this topic are limited and inconsistent, and their results are questionable
due to several methodological limitations (Cooper, 1989; Cooper et al., 2006; Fan et al., 2017;
Paschal et al., 1984; Trautwein & K€oller, 2003). This study will address the methodological limita-
tions indicated in the literature by testing experimentally the extent to which the practice oppor-
tunities offered by homework assignments could benefit elementary school students.

One of the main limitations to existing literature on the subject is the lack of rigorously con-
ducted and well-powered randomized controlled trial (RCT) to investigate the causal relationship
between homework and academic achievement (Cooper et al., 2006). The few existing experimen-
tal studies (several of which are not published in peer-reviewed journals) have methodological
flaws, such as a randomization at classroom level without accounting for teachers’ effects, collect-
ing post-test data without controlling for pretest levels, teachers acting as experimenters, a small
number of participants, or inadequate statistical analysis (Cooper et al., 2006; Paschal et al., 1984;
Trautwein & K€oller, 2003). Interestingly, the review of Cooper et al. (2006) could not find one
published experimental study between 1987 and 2003, and no other study has been reported in
the literature since then. Thus, it has likely been more than three decades since an experimental
research on homework has been published.

A second limitation is the potential occurrence of the Hawthorne effect. The few existing
experimental studies used homework (experimental) vs. no-homework (control) condition, thus
raising the question whether students from the experimental group would increase their academic
performance as a result of the homework or simply because they knew they were expected to per-
form better.

A third limitation is the operationalization of the homework construct, which was typically
measured by the self-reported (or parents-reported) time spent by students on homework.
Subsequent research showed that this measure can be unreliable, and the effects of homework are
more reliably measured when the indicator used is the amount of homework completed (Cooper
et al., 2006; De Jong et al., 2000; Trautwein, 2007).

Fourth, few studies have accounted for socio-economic status as a potential confounding vari-
able or a mediator that can explain homework efficacy, and empirical research shows that high-
SES children benefit more from homework than do their low-SES peers (Daw, 2012; Rønning,
2011). Accounting for SES is particularly important because recent research conducted in the
same country and region as this study (Romania/Transylvania) shows that SES can predict the
academic achievement of elementary school children, even after accounting for their cognitive
and linguistic abilities (Dolean et al., 2019; Lervåg et al., 2019).

Fifth, many studies have measured the students’ performance with either general standardized
tests or teacher-made tests with questionable validity (Cooper et al., 2006). Yet, as Cooper at al.
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have suggested, in order to measure the effects of homework on academic achievement, the tests
need to measure the growth within the specific unit of study that is investigated (e.g. growth of
multiplication fluency rate) rather than the growth of other concepts that are not covered in the
homework (e.g. place value of numbers up to 9999), or broader skills included in the homework
that rely on other academic skills (e.g. solving multiplication word problems which, in addition
to good mastery of multiplication, require good reading comprehension skills).

The Present Study

Since the main source of stress on elementary students reportedly caused by homework is related
to its large volume, this study aims to test whether assigning students different amounts of home-
work can lead to a difference in academic gains. Assessing the potential negative impact of home-
work on elementary students’ well-being, the impact of the quality of homework or the quality of
corrective feedback on academic achievement are beyond the scope of this study.

The present study aims to help clarify the ambiguity surrounding the proper amount of home-
work to assign to elementary school students by addressing the aforementioned limitations of the
previous experimental research. First, in this study, the participants were randomly distributed in
different conditions within the same class – thus eliminating any teacher effect as a potential con-
founding variable. Second, to prevent the Hawthorne effect in this study, all students received
two pages of homework per day, although the content of the two pages was different among the
groups. Third, the homework construct was operationalized by measuring the amount of home-
work completed by participants, although the time spent on homework was also measured and
reported to describe more comprehensively the students’ experiences during the experiment.
Addressing this issue is important because the National Educational Association (2006) and the
National Parent Teacher Association in the U.S. have made an attempt to regulate time spent on
homework by proposing a 10-minute per grade rule as a general guideline (i.e., a 2nd grade stu-
dent should spend about 20minutes and a 4th grade student should spend about 40minutes
doing homework each day). There is no clear experimental evidence to support these guidelines,
and the present study will test their possible veracity experimentally. Fourth, in this study, the
random distribution of participants accounted for the potential confounding effects of age (Berg,
2008) and socio-economic status (Sirin, 2005) for all probes. Fifth, the assessment instruments
were specifically designed and previously field-tested in order to measure the specific skills taught
in class and included in the homework. Furthermore, each instrument had two parallel forms
which were highly correlated. Sixth, in order to capture significant gains in academic achievement
that would provide the opportunity to measure the effect of homework allocation (Cooper et al.,
2006), while at the same time preventing students from being unnecessarily exposed to an
extended experiment, the participating teachers agreed to adapt the curriculum to the experiment
and teach simultaneously all three skills to be measured (see below), thus allowing researchers to
measure the effects of homework on more than one subject after only 20 days.

The study aims to answer the following question:
To what extent can the amount of homework assigned improve the academic achievement of

elementary school students?

Method

Setting

The present study was conducted in 6 public elementary schools in a large city in the
Transylvania region of Romania. All schools were ranked in the 75th percentile for schools in
Romania, according to the performance of their students on national exams. Typically, highly
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competitive schools in Romania such as the ones used in this study are linguistically, culturally
and socio-economically homogenous. Teachers in these schools typically offer little differentiation
in instruction, and it is common practice to assign large amounts of homework to all students.
These existing circumstances made the implementation of this study feasible and ethical.

Participants

The students targeted in this study were all registered in the 2nd grade in one of the 6 aforemen-
tioned schools. We chose the 2nd grade because we anticipated significant growth over a short
period of time in several skills taught simultaneously in this year of study according to the
Romanian national curriculum (i.e. multiplication, spelling and punctuation). Curriculum-based
measures, work samples and teachers’ reports indicated that all students’ reading, writing and
math performance were on- or above- grade level. This allowed us to attribute the differential
academic growth during the implementation of this study to homework practice rather than the
presence or absence of foundational skills such as counting, reading or writing.

Twenty classes were invited to participate in this project. Their participation in the project was
contingent upon the written parental consent of at least 90% of the students in each class.
Seventeen classes with a total of 483 potential students met this inclusion criteria. Forty-three of
these students were not included in this study because they transferred to other schools before
the study began, or their parents did not give their consent to participate (see Figure 1). Thus,
the final sample tested and included in the analysis had 440 students (225 boys; Age range: 91-
108months; Age Mean ¼ 100months; Age SD ¼ 3.97). All children spoke Romanian at home.
None of the participating children were identified as having a specific learning disability.

Randomization

The students from each classroom were randomly assigned to one of three groups. The first
group had 148 participants (80 boys; Age range: 91-108months; Age Mean: 100months; Age SD
¼ 4.04), the second group had 147 participants (76 boys; Age range ¼ 92-108months; Age Mean:
100months; SD ¼ 3.82) and the third group had 145 participants (69 boys; Age range ¼ 93-
108months; Age Mean: 101months; SD ¼ 4.05).

Missing Data

All students were tested at Time 1 and Time 2. Only one student was not assessed at Time 3,
because he had transferred to another school. Overall, out of the 440 students, 10 children (2.3%)
were missing at least one of the variables of interest. Most of the missing cases were for Fathers’
Education (2%, 9 cases). The rest of the variables were missing 3 cases (0.7%, Mothers’
Education) or one case (0.2%, Editing, Spelling and Multiplication fluency at Time 3). The rest of
the variables had no missing data. The missing data were handled with full information max-
imum likelihood (FIML).

Homework Assignments

The homework assignments were designed by a team of researchers and elementary school teach-
ers according to the Romanian national standards. Each daily homework assignment fit on one
double-sided paper (two pages) and the requirements were identical for all students. The only fac-
tor that differed among the group was the amount of homework exercises, which varied as a
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function of the group and subject (see the online supplemental materials for examples of three
homework assignments).

Experiment

The experiment was implemented in 20days over a timeframe of approximately 6weeks. During the
experiment, the three groups received different amounts of homework in writing and math.
Students from the first group (Writing group, henceforth) received more homework in writing and
less in math, students from the second group (Balanced group, henceforth) received an estimated
similar amount of homework in writing and math, and students from the third group (Math group,
henceforth) received more homework in math and less in writing (see Figure 2a–d). The purpose of
all homework assignments was to allow students to practice toward mastery the skills taught in class

Figure 1. Flow-diagram showing the randomization of the homework groups.
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the same day. The teachers received the proposed homework assignments 3months before the pro-
ject implementation and agreed that the content was similar to what they would normally assign to
their students. The teachers were instructed to neither comment in the classroom on the variations
of the amount of homework, nor tell students which group they belonged to. Each classroom
teacher chose when to begin and end the program, based on the national curriculum, their individ-
ual lesson plans and classroom pace. However, the program took place around the same time (i.e.
November and December 2018). Post-experiment documents analysis (children’s notebooks and
teachers’ lesson plans) and interviews with teachers indicated that teachers taught and practiced the
skills that were tested in this study. During the 20-day program, the teachers practiced in class with
their students an average of 60 repeated addition problems, 175 multiplication problems, 33 editing
exercises and 44 spelling exercises. Teachers’ interviews also indicated that they only checked for
homework completion and did not embed the homework problems in their instruction. However,
they strengthened the concepts practiced at home by doing additional problems in class that were
similar to, yet different from, those included in the homework.

Homework Procedures

The research team provided the teachers with a homework folder for each participating student.
Each folder contained 20 homework worksheets (one for each day). Each worksheet was double-
sided and contained all of the combined math and writing homework (see Online supplement 1,
2, and 3). At the end of each day, the students received the homework worksheet to take home,
and then returned it back to school the next day, initialed by the adult who had supervised its
completion. The supervising adult was also expected to indicate the amount of time that was
necessary for the student to complete the homework. Students who were absent on certain days
were required to make up the work they had missed at school and complete the homework over
the weekend. Post-experiment verification of homework folders indicated that all students had

Figure 2. Number of problems allocated as homework throughout the intervention.
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completed their homework. The implementation was monitored by trained research assistants.
They made weekly unannounced and randomly scheduled visits to each classroom during recess
and checked the folders containing the homework assignments. They also had random interviews
with students and phone and face-to-face interviews with parents to ensure that the procedures
were implemented as intended. The interviews with students indicated that they had little know-
ledge about which group they belonged to.

Figure 3. (a) Balanced homework group as reference; (b) Writing homework group as reference.
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Testing

The students were tested within 2 days before (Time 1) and after (Time 2) the 20-day program. A
follow-up testing session (Time 3) was conducted 4months after the program ended. Each test
was administered in groups by trained research assistants. The classroom teachers monitored the
administration sessions and also assisted with keeping the classroom climate appropriate for test-
ing conditions. No misbehavior or protocol breaches were reported at any time throughout the
administration of the tests. All probes were administered in paper/pencil format (rather than on
computers), in keeping with the instructional standard in the classrooms.

Ethical Considerations

The experiment was approved by the research ethics committee of the higher education institu-
tion where the research was conducted (reference number 19.624). The parental consent form
allowed the parents to withdraw their child from participating in this experiment at any time and
to provide supplementary homework assignments, if they felt their children were not receiving
enough practice. None of the parents withdrew their children from the experiment, nor did any
report having provided supplementary homework assignments.

Measures

The outcome variables measured were editing for punctuation and capitalization, spelling and
multiplication fluency. We measured the students’ knowledge of punctuation and capitalization
rules as well as their knowledge of spelling rules because these are two of the main foundational
writing skills taught at this age in Romania (www.edu.ro) and many other countries including the
United States (Cutler & Graham, 2008) and England (Dockrell, Marshall, & Wyse, 2016).
Measures of these skills are considered important predictors of writing and reading development
(Daffern et al., 2017; Graham & Santangelo, 2014) and are included on many standardized tests
that assess academic achievement such as the WIAT-III (Wechsler, 2009) and the OWLS-II
(Carrow-Woolfolk, 2011). We included measures of multiplication fluency in our study because
the automatic retrieval of multiplication facts is a predictor of the ability to solve advanced math
problems such as multi-digit multiplications or word problems (Dehaene & Akhavein, 1995;
Singer-Dudek & Greer, 2005), as well as overall math achievement (Stickney et al., 2012).
Multiplication fluency is a critical skill in math and a pre-requisite for effective mastery of other
operations such as divisions, fractions or conversions of units of measurement. The assessment of
multiplication fluency is widely used on standardized tests used by psychologists to determine the
eligibility of students for special education (e.g. WIAT-III) and in generally administered standar-
dized tests of academic achievement (e.g. Scholastic Math Inventory).

In addition to the academic achievement data, we also collected information about the socio-
economic status of the students to account for its potential influence on the results. All testing
instruments had been previously developed and field tested by the principal investigator of this
study. No academic achievement standardized measures were included in this experiment because
there are no such instruments available in Romania.

Editing skills were measured with two parallel forms (Edit 1 and Edit 2, see Figure 3a and 3b)
which required students to independently (and silently) read a grade level text and identify the
capitalization and punctuation errors (e.g. anna and michael go to a park they have a ball a kite a
frisbee and a toy michael sits on a bench anna asks him do you want to play with the ball). The
tests were similar in design to item 19 of the Written Expression subtest of OWLS-II (Carrow-
Woolfolk, 2011). Both forms were administered at each time point. Each form included 34 errors
(14 capital letters, 7 periods, 5 dialog marks, 2 question marks, 2 exclamation points, 3 comas
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and 1 colon). The editing rules in Romanian are similar to those in English, with the exception
of dialog marks (where a dash is used instead of quotation marks) and the colon (which always
precedes a dialog after a narrative paragraph). Each correctly identified error received one point,
with the scores ranging on a scale from 0 to 34.

Spelling skills were measured with two parallel forms of spelling tests (Spell 1 and Spell 2, see
Figure 4a and 4b), whose design and administration were similar to those of the Spelling subtest
of WIAT-III (Wechsler, 2009). Both forms were administered at each time point. The probes

Figure 4. (a) Balanced homework group as reference; (b) Writing homework group as reference.
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required students to read 18 sentences silently, while listening to the test administrator reading
them aloud twice. Each written sentence had one missing word (blank), which was read aloud by
the test administrator. The missing word was a homophone and the students were expected to
spell its correct form according to its meaning (e.g. I see two planes), by filling in the blank with
the correct form. One point was given for each word spelled correctly, and the scores ranged
from 0 to 18.

Figure 5. (a) Balanced homework group as reference; (b) Writing homework group as reference.
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Multiplication fluency skills were measured with two parallel forms of randomly assigned
math multiplication facts presented on an 11� 11 table. The forms are labeled Math 1 and Math
2 in Figure 5a and 5b. All multiplication facts with numbers from 0 to 10 were included in the
table. Both forms were administered at each time point. Each form included a different random
distribution of the multiplication facts (e.g. 4� 7=; 0� 9=; 3� 5¼). The tests were presented in a
paper/pencil format, they were timed, and the participants were expected to write as many
answers as they could in 60 seconds. Each correct answer received one point, and the scores
ranged from 0 to 121. The procedures were similar to the multiplication fluency subset of WIAT-
III (Wechsler, 2009).

Socio-economic status was measured by self-reported education level of the parents of partici-
pating students. This data was collected through a demographic questionnaire administered to
the parents of the participating children (see also Dolean et al. 2019). The parents indicated their
highest education level on a scale from 1 (primary education) to 9 (doctorate).

Results

Randomization

A one-way ANOVA was run to determine whether the abilities of participants were similarly dis-
tributed among the three groups at the beginning of the experiment. The pretest results indicated
that there were no significant differences between groups on editing F(2,437) ¼ 2.071, p ¼ .127,
spelling F(2,437) ¼ .385, p ¼ .681, math fluency F(2,437) ¼ .385, p ¼ .681, the ages of partici-
pants F (2,437) ¼ .729, p ¼ .483, their mothers’ education F (2,434) ¼ 1.215, p ¼ .298, and their
fathers’ education F (2,428) ¼ 2.099, p ¼ .124. Thus, the random assignment of participants to
each of the three groups was successful (see also Table 1).

Time Spent on Homework

The average reported time spent on homework was measured for each group based on the data
available on each homework sheet (see Procedures above). The results indicated that the students
from the Writing group spent an average of 27minutes on each homework assignment (SD ¼
9.41; range: 9 to 84), the students from the Balanced group spent an average of 20minutes (SD ¼
7.09; range 8 to 53), and the students from the Math group spent an average of 21minutes (SD
¼ 8.75; range 8 to 77). A one-way ANOVA showed that there was a statistically significant differ-
ence between groups F(2,430) ¼ 26.97, p < .001. Post hoc comparisons using LSD test indicated
that the average time to complete the homework was significantly higher for the students from
the Writing group as compared to the students from the Balanced group and the Math group.
There was no significant difference between the Balanced and Math groups (p ¼ .50).

Homework Effects

To test the effects of the interventions, we estimated two variations of three main latent variable
models – one for editing skills, one for math skills and one for spelling skills. In these models,
the two indicators for each of these three constructs reflected a latent variable at pretest (Time 1),
posttest1 (Time 2) and posstest2 (Time 3). In each of these models, we regressed both posttest1
and posttes2 on the pretest and two dummy variables reflecting the three groups. In the first vari-
ation of each model, we used the Balanced group as the reference group and in the other vari-
ation, we used the Writing group as the reference group. This way we were able to compare all
three groups against each other. The effect sizes were standardized on the y variables only, and
can thus be interpreted as Cohen’s d. Further, to control for the fact that the children were nested

THE JOURNAL OF EXPERIMENTAL EDUCATION 11



Ta
bl
e
1.

D
es
cr
ip
tiv
e
st
at
is
tic
s
of

al
lm

ea
su
re
s
ac
ro
ss

al
lt
im
e
po

in
ts
.

Re
lia
bi
lit
y�

Al
lg

ro
up

s
W
rit
in
g
gr
ou

p
Ba
la
nc
ed

gr
ou

p
M
at
h
gr
ou

p

r
aA

aB
M

SD
Ra
ng

e
M

SD
Ra
ng

e
M

SD
Ra
ng

e
M

SD
Ra
ng

e

Ed
iti
ng

Ti
m
e
1

.8
62

.8
79

.9
07

15
.5
4

6.
73

0.
00
–3
1.
50

14
.7
7

6.
84

0.
00
–3
0.
00

16
.3
6

6.
37

0.
00
–3
1.
50

15
.5
0

6.
94

0.
00
–3
1.
00

Ti
m
e
2

.8
44

.8
93

.8
77

24
.6
6

6.
86

1.
00
–3
3.
50

24
.9
1

7.
57

1.
00
–3
3.
50

25
.7
0

5.
58

6.
50
–3
3.
50

23
.3
4

7.
10

1.
50
–3
2.
50

Ti
m
e
3

.8
41

.9
02

.8
93

25
.9
7

6.
92

1.
00
–3
4.
00

25
.5
6

7.
52

1.
00
–3
4.
00

27
.1
8

5.
65

7.
00
–3
4.
00

25
.1
5

7.
30

3.
00
–3
3.
50

Sp
el
lin
g

Ti
m
e
1

.9
03

.8
01

.8
03

10
.0
3

3.
80

2.
00
–1
8.
00

9.
81

3.
78

2.
50
–1
8.
00

10
.1
8

3.
72

2.
00
–1
7.
50

10
.1
0

3.
89

2.
50
–1
8.
00

Ti
m
e
2

.8
64

.8
41

.8
08

15
.3
4

2.
93

1.
00
–1
8.
00

15
.5
1

2.
82

1.
00
–1
8.
00

15
.8

2.
43

5.
00
–1
8.
00

14
.7
1

3.
37

3.
00
–1
8.
00

Ti
m
e
3

.8
31

.8
22

.8
31

15
.7
1

2.
25

0.
00
–1
8.
00

15
.6
3

2.
58

0.
00
–1
8.
00

16
.0
0

1.
78

8.
00
–1
8.
00

15
.4
9

2.
29

6.
00
–1
8.
00

M
at
h
flu
en
cy

Ti
m
e
1

.8
87

6.
81

5.
89

0.
00
–3
9.
00

7.
13

6.
34

0.
00
-3
3.
50

6.
59

5.
58

0.
00
-3
6.
50

6.
69

5.
73

0.
00
-3
9.
00

Ti
m
e
2

.8
46

21
.4
4

7.
19

0.
00
–4
9.
00

20
.7
5

6.
77

3.
50
–4
6.
50

21
.4
5

7.
54

0.
00
–4
5.
00

21
.1
1

7.
24

5.
50
–4
9.
00

Ti
m
e
3

.8
22

19
.6
7

6.
96

0.
50
–5
0.
00

19
.1
0

6.
80

0.
50
–4
1.
50

20
.0
0

6.
99

5.
50
–4
3.
50

19
.9
3

7.
10

4.
00
–5
0.
00

SE
S

.5
87

þ
6.
53

1.
32

2-
9

6.
52

1.
4

2-
9

6.
69

1.
15

3–
8.
50

6.
39

1.
38

2.
50
–9

� P
ea
rs
on

’s
co
rr
el
at
io
n
co
ef
fic
ie
nt
s
(r
)
of

th
e
tw
o
pa
ra
lle
lf
or
m
s
of

ea
ch

in
st
ru
m
en
t
(a
ll
co
rr
el
at
io
ns

si
gn

ifi
ca
nt

at
0.
01

le
ve
l)
an
d
in
te
rn
al
co
ns
is
te
nc
y
sc
or
es

(C
ro
nb

ac
h’
s
a)

fo
r
fo
rm

s
A
an
d
B.

þ
Sp
ea
rm

an
’s
rh
o.

12 D. D. DOLEAN AND A. LERVAG



in different schools, we created five dummy variables reflecting the six schools and regressed all
the observed editing, math and spelling variables on these five dummies, thus removing the
potential effects of being in different schools. Before estimating the final models, we also made
sure that the regression lines did not change as a function of initial status by testing for interac-
tions between the pretest and each dummy variable for all models. As none of these interactions
were significant, we concluded that the effect of the different homework conditions did not vary
as a function of initial status.

Figures 3a and 3b show the effects of the three homework conditions on editing skills with the
Balanced group and the Writing group as the reference group respectively. Figure 3a shows that
the Math group performed significantly worse than the Balanced group on both the posttest1 (d
¼ �.290) and posttest2 (d ¼ �.231). Figure 3b shows that the Math group performed signifi-
cantly worse than the Writing group on posttest1 (d ¼ �.310). These models had only partial
(v2 (1) ¼ .172, p ¼ .678) but not full partial (v2 (2) ¼ 10.167, p ¼ .006) metric invariance across
time (invariance between pretest and posttest1 but not posttest2) suggesting a qualitative change
in the latent between posttest1 and posttest2. The models had an excellent fit to the data, v 2 (13)
¼ 21.543, p ¼ .063; RMSEA ¼ .039 (90% CI¼.000, .067); TLI ¼ .984; SRMR ¼ .016.

Figures 4a and 4b show the effects of the three homework conditions on math skills with the
Balanced group and the Writing group as the reference groups respectively. As shown, there were
no differences between either of the groups at posttest1 and posttest2. Also, these models had
only partial (v2 (1) ¼ 3.004, p ¼ .083) but not full partial (v2 (2) ¼ 9.707, p ¼ .008) metric
invariance across time (invariance between pretest and posttest1, but not posttest2), suggesting a
qualitative change in the latent between posttest1 and posttest2. The models had an excellent fit
to the data, v2 (16) ¼ 11.247, p ¼ .794; RMSEA ¼ .000 (90% CI¼.000, .029); TLI ¼ 1.008;
SRMR ¼ .011.

Figure 5a shows that the Math group performed significantly worse than the Balanced group
on the spelling posttest1 (d ¼ �.394) and the spelling posttest2 (d ¼ �.251). Further, it shows
that the Math group performed significantly worse than the Writing group on the spelling postt-
est1 (d ¼ �.346). These models had full scalar invariance across time (v2 (4) ¼ 8.207, p ¼ .084)
suggesting an equal interpretation of the latent construct across the three time points. The models
had an excellent fit to the data, v 2 (17) ¼ 21.261, p ¼ .215; RMSEA ¼ .024 (90% CI¼.000, .052);
TLI ¼ .995; SRMR ¼ .015.

Finally, we tested if the effect sizes varied as a function of SES. Out of the 18 interaction com-
binations (2 posttests x 3 outcomes x 3 group comparisons), only one interaction between SES
and the Math group dummy which used the Writing group as the reference group had a p-value
below .05 (b ¼ �.125, p ¼ .023). However, when correcting for the 18 combinations (e.g.,
Bonferroni corrections), this interaction is not considered significant.

Discussion

The present study aimed to measure the extent to which the practice opportunities offered by
homework assignments could benefit elementary school students. The results showed that, for
certain skills and under certain circumstances, the extensive practice offered by increasing the
amount of homework can have positive effects on academic achievement.

Increasing the amount of homework had a significant immediate effect on both writing skills
that were measured in this study (i.e. spelling and editing). The results suggest that providing
opportunities for the additional practice of writing rules that are introduced in the classroom can
help students transfer these skills from short-term to long-term memory and support memory
consolidation (Himmer et al., 2019). Here, the homework was useful when students practiced the
rules that were taught (but not consolidated) in class because it provided an opportunity for the
consolidation of skills they had already learned by asking the students to apply them to different
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writing passages. However, these effects were not linear. For instance, although the number of
editing errors that the students from the Writing group had to identify (727 errors) was double
the number of errors in the homework assignments of the Balanced group (364 errors) and about
four times the number of errors in the homework of students from the Math group (188 errors)
(see also Figure 2), only the Balanced group (and not the Writing group) demonstrated signifi-
cant long-term effects as compared to the Math group. These findings suggest that increasing the
amount of homework past a certain threshold does not increase academic performance, and the
effect of homework might be curvilinear (see also Cooper & Valentine, 2001; Daw, 2012;
Fern�andez-Alonso et al., 2015). These results indicate that assigning a moderate amount of home-
work has the most effective impact on academic achievement.

The significant effects of writing homework are inconsistent with the previously reported stud-
ies that did not find any effect of homework on academic achievement in elementary school
(Cooper et al., 2006). Although the effects were small, these results can have practical significance
for at least four reasons. First, while teachers do not have control over some factors that directly
influence the academic achievement of students, such as the socio-economic status (Dolean et al.
2019; Sirin, 2005), they do have control over the homework assignments. Consequently, even a
small improvement in the measured writing skills explained by an increase in the amount of
homework in this study, is not negligible. Second, it is well documented that elementary school
teachers have faced increased workloads and higher professional demands in the last decades
(Ballet & Kelchtermans, 2009; Skinner et al., 2019; Van Droogenbroeck et al., 2014). These
changes limit the time they are able to dedicate to skills practice in the classroom. Under these
circumstances, even a small effect size of the practice opportunities offered by homework can
have a practical significance for students who need additional practice in order to master skills
such as spelling, and punctuation. Third, our findings suggest that adopting a “no-homework pol-
icy” in some elementary schools (Strauss, 2017; Tate, 2018) can have a negative impact on stu-
dents’ academic achievement. Some skills (such as writing skills) take time and extensive practice
to be mastered, and the opportunities for practice provided by a moderate amount of homework
can be beneficial to elementary students. Finally, the effect sizes for writing are practically signifi-
cant, particularly when compared to other effect sizes found in educational research in elementary
schools and taking into consideration the cost-effectiveness of implementing such intervention, as
opposed to using commercially available programs (see Slavin, 2020).

Additional practice opportunities offered by homework did not lead to significant effects on math
fluency. This contrast with the writing homework effects can be explained in different ways. First,
while the math homework required students to practice the same problems covered in class, the writ-
ing homework required students to practice the same type of problems in a different context. The lit-
erature shows that the effect of homework can be greater when its purpose is to extend the existing
knowledge (such as applying new spelling, punctuation and capitalization rules to new sentences)
rather than to practice a skill toward its mastery (such as the automatic retrieval of the same multipli-
cation facts that were practiced in class) (Ros�ario et al., 2015). Second, the sample of students in this
study came from a highly competitive environment, and they had rather good math skills, being able
to solve an average of 7 multiplication problems per minute before the concept was formally intro-
duced to them. Research shows that students with better math skills require less repetitions to achieve
mastery (Burns et al., 2015), and it is plausible that the amount of practice of multiplication facts that
was done in class together with a small amount of homework was enough for the students in this
study. It is very likely that the students’ multiplication fluency performance was more related more to
number sense, such as physical number representations or numerical magnitude (De Visscher et al.,
2016), and less to practice (Nelson et al., 2013).

The differential effects of homework allocation on the academic achievement of elementary
school students suggest that different skills require different amounts of practice. In this study,
additional math practice did not make a difference, the Writing group’s editing and spelling skills
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improved only for a short time (posttest1) as compared to the Math Group, and the improve-
ments of the Balanced group’s spelling and editing skills were the only ones that were sustained
for 4months. These findings make a strong argument against a one-size-fits-all approach when it
comes to homework allocation, and again, suggest that a moderate allocation of writing home-
work can be beneficial.

Another variable included in this analysis was the time the students spent completing their
homework. The results are possibly the closest experimental evidence we have so far that supports
the 10-minute per grade rule (National Educational Association, 2006) because the 2nd grade stu-
dents from the Balanced group spent 20minutes on average on their homework, and they had
the optimal amount of homework in writing. However, it is important to mention that the sam-
ple was not nationally representative, and it is unclear whether students from less competitive
schools would need a similar amount of time to complete their homework. Another limitation is
that the amount of time spent on each subject was not recorded; thus, it is unclear how much
time students actually spent doing math and writing homework. In addition, the time that the
students needed to complete their homework shows great inter-individual variability among stu-
dents even though they had the same amount of homework (e.g. the time the students from the
Writing group spent on homework ranged from 9 to 84minutes). These results suggest that the
time spent on homework should be treated with great caution when estimating the homework-
achievement relationship (Trautwein, 2007) due to great inter-individual variability; however, the
10-minute per grade rule could be an adequate estimate of the average amount of time that elem-
entary school students need to spend effectively on homework.

The results of this study need to be treated with caution for several reasons. First, the study
measured the effects of increasing the opportunities for practice of the targeted skills, and not the
overall effects of homework. It is likely that other factors related to homework allocation, such as
the quality of the corrective feedback, can also have a significant impact on academic achievement
(Castro et al., 2015). Although the effects of the parents’ education did not influence the effects
of practice opportunities offered by homework, our findings should be interpreted with caution.
Second, this research included only written homework, but not reading-related homework. It is
plausible that encouraging students to read for pleasure at home can have long-term benefits,
with results that differ from the ones in our study. Further research is needed to investigate the
effects of home-based reading assignments on the development of language and literacy skills in
elementary school children. Third, more research is needed to test the utility of multiplication
practice outside the classroom. It is not clear if the small amount of math homework condition
(Writing group) would have had better results in math fluency when compared to a no-homework
condition. It is possible that very brief, yet consistent homework assignments on multiplication
facts would be enough for students to improve their multiplication fluency (Schutte et al., 2015).
Fourth, one single experiment on the effects of the amount of homework in elementary school is
not enough to generalize these findings. Additional similar experimental studies are needed to
obtain a well-rounded view of these effects.
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