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Chapter 1
Introduction

Jaap Scheerens

Abstract In this introductory chapter the concept of productive time in education
is clarified. Major distinctions are allocated and exposed time, and within school
time, as compared to teaching and learning outside regular school time. The
Carroll model is referred to as a basic theoretical model on how time is expected to
interact with student capacity and motivation to learn in producing learning out-
comes. The focus of this study is described in terms of further conceptual clari-
fication and a synthesis of research evidence on the effects of time in education, by
means of literature review, secondary analyses, and a new meta-analysis.

The Meaning of Time as a Factor in Educational
Productivity

Time for schooling and teaching is one of the most straightforward policy ame-
nable variables to try and improve educational outcomes. The underlying notion,
namely that good schooling and teaching depends on the ‘‘exposure’’ of students is
similarly clear and plausible. Yet, when it comes to assessing the actual effects of
time on educational outcomes, some intricacies should be dealt with.

First of all time can be defined in a ‘‘gross’’ and ‘‘net’’ way. The officially
mandatory school time and lesson time per subject, usually indicated as ‘‘allocated
time’’ is to be seen as a gross measure. What relatively autonomous schools
actually realize, in terms of subtracted time loss, as well as added extra time is a
step in the direction of defining ‘‘net’’ time, in this case sometimes indicated as
‘‘exposed time’’. Even closer to ‘‘net’’ time is the proportion of time that remains
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of a lesson after subtraction of the time the teacher requires to organize the
classroom and to keep order. Stallings and Mohlman (1981) estimate this latter
percentage (time for organization and keeping order) at 15 % and Lam, based on
an analysis of Dutch primary schools, at 7 % (Lam 1996). This measure can be
indicated as ‘‘net teaching time’’. Ultimately the effective learning time of students
could be defined as the percentage of on task behavior of students during lessons;
‘‘time on task’’.

Second, the issue of educational time does not remain limited to optimizing
regular ‘‘within school time’’. Since decades, policies to expand the school year,
school week, or school day are applied in countries like the USA and Asian
countries like Japan and Korea, and more recently such policies also happen in the
Netherlands (Oberon 2009). Homework and homework support can be placed as
an in between category, on the one hand as closely linked to regular within school
teaching, on the other hand as added, out-of-school time.

A third issue is that the estimated positive impact of time on student outcomes,
the more time the better performance, is not linear, and shows diminishing returns,
which means that after a certain level the incremental benefits of even more time
become smaller.

Fourth and finally, when we expect that more time, or more effectively used
time, enhances student performance, it is implied that the additional time is well
used, in other words that more content is being covered and that instructional
provisions are in place. In empirical studies that investigate the impact of time on
student achievement, sufficient content coverage, and quality of transmission,
should ideally be controlled for, when treatments of varied time and exposure are
compared. One might even say that quality and time, or ‘‘quantity and quality’’ of
education, to use Walberg’s words (Walberg 1986) provide a trade-off, in the sense
that high-quality education can, to some degree, compensate for long lesson hours.
Finland’s impressive achievement on international assessments, such as TIMSS
and PISA, is a case in point. Finland’s high scores in subjects like reading literacy,
science, and mathematics are realized on the basis of a relatively limited obliga-
tory lesson hours in lower secondary education (about 680, as compared to about
1,000 in the Netherlands). One might say that the quality of education in Finland
stands at such a high level that one can do with fewer lesson hours. Even more
contingencies and trade-offs appear when time is related to the capacity and
motivation of students. As will be documented further in later chapters, students
with different aptitudes and socioeconomic background react differently to pro-
grams of expanded or enhanced time. The first integrated model of effective
teaching, the Carroll model, sheds more light on this kind of time related con-
tingencies. To illustrate this and because this model lies at the basis of further
development in the field of instructional effectiveness it is being described in some
more detail, below.
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The Carroll Model

The Carroll model consists of five classes of variables that are expected to explain
variations in educational achievement. All classes of variables are related to the
time required to achieve a particular learning task. The first three factors are
directly expressed in terms of amounts of time the two remaining factors are
expected to have direct consequences for the amount of time that a student actually
needs to achieve a certain learning task. The five classes of variables are:

• Aptitude. Variables that determine the amount of time a student needs to learn a
given task under optimal conditions of instruction and student motivation;

• Opportunity to learn. The amount of time allowed for learning;
• Perseverance. The amount of time a student is willing to spend on learning the

task or unit of instruction (the actual learning time is the smallest of these three
time variables).

• Quality of instruction. When the quality of instruction is sub-optimal, the time
needed for learning is increased;

• Ability to understand instruction. Example, language comprehension, the
learners’ ability to figure out independently what the learning task is and how to
go about learning it (Carroll 1963, 1989).

The model can be seen as a general, encompassing causal model of educational
achievement. In a later attempt to formulate a comprehensive model of educational
productivity (Walberg 1984) the basic factors of the Carroll model remained
intact, while an additional category of environmental variables was included.
Numerous research studies and meta-analyses confirmed the validity of the Carroll
model (see Chap. 5). The Carroll model has also been the basis for Bloom’s
concept of mastery learning (Bloom 1968) and is also related to ‘‘direct instruc-
tion’’, as described by Rosenshine 1983.

Characteristics of mastery learning are:

(1) Clearly defined educational objectives.
(2) Small discrete units of study.
(3) Demonstrated competence before progress to later hierarchically related units.
(4) Remedial activities keyed to student deficiencies.
(5) Criterion-referenced rather than norm-referenced tests (Block and Burns

1970).

Direct instruction also emphasizes structuring the learning task, frequent
monitoring and feedback, and high levels of mastery (success rates of 90–100 %
for initial tasks) in order to boost the self-confidence of the students.

The one factor in the original Carroll model that needed further elaboration was
‘‘quality of instruction’’. As Carroll pointed out himself in a 25 year retrospective
of his model, the original formulation was not very specific about the characteristic
of high-quality instruction ‘‘but it mentions that learners must be clearly told what
they are to learn, that they must be put into adequate contact with learning
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materials, and that steps in learning must be carefully planned and ordered’’
(Carroll 1989, p. 26).

The cited characteristics are to be seen as a further operationalization of this
particular factor, which is of course one of the key factors (next to providing
optimal learning time) for a prescriptive use of the model. Incidentally, it should be
noted that Carroll’s reference to students who must be put into adequate contact
with learning materials, developed into a concept of ‘‘opportunity to learn’’ dif-
ferent from his own. In Carroll’s original formulation, opportunity to learn is
identical to allocated learning time, while now opportunity to learn is mostly
defined in terms of the correspondence between learning tasks and the desired
outcomes. Synonyms for this more common interpretation of opportunity to learn
are: ‘‘content covered’’ or ‘‘curriculum alignment’’ (Berliner 1985, p. 128). In more
formal mathematical elaborations the variable ‘‘prior learning’’ has an important
place (Aldridge 1983; Johnston and Aldridge 1985).

The factor allocated learning time has been further specified in later conceptual
and empirical work. Karweit and Slavin (1982), for instance, divide allocated
learning time (the clock time scheduled for a particular class) into procedural time
(time spent on keeping order, for instance) and instructional time (subject matter
related instruction) and time on task (the proportion of instructional time during
which behavior appropriate to the task at hand took place).

Ability to understand instruction can be seen as the basis for further elaboration
in the direction of learning to learn, meta-cognition, etc. The comprehensiveness
of the Carroll model is shown by this potential to unite two schools of instructional
psychology, the behaviorist-inspired structured teaching approaches and the cog-
nitive school (cf. Bruner 1966; Corte and Lowyck 1983).

The Focus of This Study

This study seeks to clarify the concept of educational time, including extra time
outside official lesson hours, provide information on effects of expanded and
enhanced learning time, and describe the international position of The Netherlands
on education time. The methods used are, literature review, meta-analysis and
secondary analyses (based on PISA 2009 data).
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Chapter 2
State of the Art of Time Effectiveness

Jaap Scheerens and Maria Hendriks

Abstract In this chapter comprehensive reviews and earlier meta-analyses are
summarized to arrive at an impression of the effectiveness of the various ways in
which educational time can be intensified, enhanced, and expanded. The chapter
has three main sections, one on ‘‘within school time,’’ one on homework, and one
on expanded school time, beyond regular lesson hours. In these three sections key
publications will be used to provide a concise description of the way the time
variable is defined and applied in regular school activities or special programs.
Next, reviews and meta-analyses are used to establish the degree of impact of time
related interventions on student achievement and other outcome indicators,
including occasionally social and behavioral outcomes. The results show that
regular school time, homework, and extra out-of-school time appear to have small
to moderate positive effects on educational achievement in basic subjects, mathe-
matics and reading. The average effect sizes (in terms of the d-coefficient) for these
three ‘‘arena’s’’ for optimizing learning time are .37, .29, and .18, respectively.

Time for Teaching and Learning at School

Conceptualization

As stated in the introduction, the conceptualization of effective time at school was
developed on the basis of John Carroll’s model (Carroll 1963, 1989). As a matter
of fact the basic type of variable used in subsequent effect studies on time was the
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variable that Carroll called ‘‘opportunity to learn’’, the allowed, or available time
for learning. In more comprehensive models of teaching effectiveness like mastery
learning and direct teaching, additional variables that related to content covered
and quality of instruction were added. Subsequent studies between 1980 and 2000,
were generally based on three distinct categories of time:

• allocated time
• time on task
• academic learning time (Anderson 1980; Haertel et al. 1983; Poway 2002).

Allocated time is the amount of time that is formally specified, further subdi-
visions are school time and classroom time.

Instructional time is equal to what was indicated under ‘‘exposure’’ in the
introduction, a kind of ‘‘net’’ measure of ‘‘engaged’’ teaching time, leaving aside
time for organizational arrangements, and keeping order during lesson hours.

Time on task is the amount of time that students are actively engaged in learning
tasks during lesson hours. According to Poway (2002), time on task refers to
portions of time when students are paying attention to learning tasks and attempting
to learn. ‘‘Engaged time excludes the time students spend socializing, wandering
about with no apparent purpose, daydreaming, or out of the classroom’’. The fol-
lowing instructional conditions are associated with time on task: interactive
activities with a teacher, carefully prepared activities and closely monitored seat
work, focusing students’ thoughts on cognitive strategies and on motivational tasks,
immediate feedback, focused questions, praise and reinforcement, listening and
thinking, discussion, review, thinking out loud and drill and practice (Poway 2002).

Academic learning time refers to that portion of engaged time that students spend
working at an appropriate level of difficulty for them and experiencing high levels of
success. It excludes engaged time that is spent on tasks that are too easy or too difficult
(Anderson 1983; Bloom 1976; Fisher et al. 1980; Berliner 1990; Poway 2002).

It is our impression that this literature has difficulty in presenting an unequi-
vocal conceptualization of time on task. Additional elements are already creeping
in as far as time on task is concerned, see for example Poways’ list of time on task
instructional conditions that require certain qualities of teacher preparation and
monitoring. The concept of academic learning time is totally confounded with
specific didactic requirements (facets of teaching quality one might say; like the
requirement that the task should be of an appropriate level of difficulty) and even
circular in a context of educational productivity, as it builds in academic success.

Given the truism that time is an empty vessel, the ‘‘pure effects’’ of engaged
time at school could only be disentangled from other effectiveness enhancing
conditions, by keeping these contexts constant or otherwise controlled, when
assessing the impact of various quantities of time. This is what happens, for
example, in what Wang indicates as ‘‘content exposure’’, where time engaged with
respect to a specified chunk of subject matter is investigated (Wang 1998). In fact
some authors describe exposure time as an intrinsic characteristic of opportunity to
learn (e.g. Brophy and Good 1984).

8 J. Scheerens and M. Hendriks



The concept of academic learning time goes much further in messing together
time and other aspects of teaching quality and tends toward a rudimentary mul-
tidimensional model of teaching effectiveness.

A specific facet of engaged time is the pacing of instruction, distinguishing for
example, spaced and massed1 practice. (see also Brophy and Good 1984, on the
tempo of spacing and waiting time). This variable is again more of an interactive
concept that mixes time and content, and is therefore not suited to assess the effect
of time per se.

Meta-analyses

Fraser et al. (1987) present results from meta-analyses based on ‘‘several thou-
sands of studies’’. ‘‘Time’’ is defined as ‘‘instructional time’’, not specifying
whether this is allocated time, engaged time, or time on task. The impression one
gets is that all of these operationalizations have been combined. It should be noted
that these meta-analyses contain many other school and classroom level correlates
of educational achievement, time is just one of them.

They report an average effect size of d = 0.36. Of this result they say that it is
neither the chief determinant, nor a weak correlate of learning. ‘‘Like the other
essential factors, time appears to be a necessary ingredient, but insufficient by itself
to produce learning’’ (p. 160). They emphasize that the factors presented in
Walberg’s model of educational productivity (Walberg 1986) should be seen as
operating jointly. The authors also state that increasing time is likely to show
diminishing returns.

In a second study by the same authors (Fraser et al., ibid) results of a synthesis
of (134) meta-analyses are presented (involving 7,827 studies and 22,155 corre-
lations). The effect sizes are now rendered as correlations; for engaged time and
time on task they are 0.38 and 0.40, respectively. These effect sizes are about twice
as large as those reported in the above. This might be explained by the possibility
that the first meta-analyses used a more general definition of time, including
allocated time, whereas the second meta-analysis of meta-analyses used the more
restricted definitions of engaged time and time on task.

Re-addressing the issue of diminishing returns of time, particularly when this is
not accompanied by adequate content coverage and instruction, the authors say
that the task is rather to ‘‘arrange matters so that student learn more in the same
time’’.

Since these meta-analysis results are carried out for a lot of other malleable
variables that are expected to correlate with student achievement, it is possible to
assess the relative importance of time, as compared to other factors, like feedback

1 Massed practice refers to working for extended time on specific subject matter, whereas spaced
practice means more frequent engagement on smaller chunks of subject matter.
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and reinforcement, one-to-one tutoring, homework, etc. The position of time in the
first meta-analyses is about average, whereas the effects reported for engaged time
and time on task in the synthesis of meta-analyses, is fairly high, quality of
instruction, for example has an effect size of r = 0.47.

It should be noted that these studies use broad generalizations, both with respect
to the dependent variables (like mathematics, science and reading all thrown
together) and with respect to the independent variables, it seems that allocated
time, engaged time, and time on task are all analyzed together. Next, there is no
mention of studies being experimental or observational, and, in the latter case,
whether outcomes were adjusted for prior achievement or other student back-
ground characteristics.

Scheerens et al. (2007) combined the results of a meta-analysis on studies
before 1995 with studies that were carried out between 1995 and 2005. Several
operational definitions of time at school were combined.

Learning time • Importance of effective learning
• Time
• Monitoring of absenteeism
• Time at school
• Time at classroom level
• Classroom management

In the Annex to this chapter a more detailed overview of operational variables,
cited from this study, is presented.

The number of studies used for the analyses was 30, including 111 effect sizes
(associations between time and educational achievement). In their analyses
moderator variables referring to study characteristics were included. The results
were as follows:

The estimated mean effect size of learning time was a correlation coefficient of
0.147 (significant at the 1 % level). Indicating that the 95 % prediction interval
ranges between Zr = -0.0197 and Zr = 0.491 The analysis relating moderators to
the effect size indicate that studies carried out in secondary schools show signif-
icantly lower effect sizes than studies in primary schools (a difference of -0.185),
while studies employing other than multi-level techniques yield significantly
higher effect sizes than studies that had applied multi-level techniques (a differ-
ence of 0.21). Finally, there was also a difference between countries. Studies
carried out in the Netherlands came up with significantly lower effect sizes than all
other countries, excluding the USA (a difference of -0.145). On average, the
effect size of Dutch studies was about 0.05.

As compared to other effect sizes for school effectiveness enhancing variables
in this study, time had about the highest effect.

Kyriakides et al. (2010) conducted a meta-analyses that involved school and
classroom level variables incorporated in the dynamic model of educational
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effectiveness (Creemers and Kyriakides 2008). ‘‘Management of time’’, is one of
the school level factors that was incorporated. It is described as: ‘‘school policy on
the management of teaching time’’, and considers issues like whether lessons start
on time and finish on time, and the (non-)occurrence of interruptions of normal
lesson time, due to staff meeting, festivals, and other school events. In their sum-
mary table they use the term ‘‘quantity of teaching’’ and report an effect size, in
terms of a correlation, of 0.16 based on 18 studies. This effect size was comparable
to what they found for other school level variables from their model, e.g. 0.15 for
opportunity to learn, 0.17 for quality of teaching and 0.18 for student assessment.

Hattie (2009, p. 184) summarized the effect sizes reported in four meta-analyses
about ‘‘time on task’’. The overall effect size, based on these four meta-analyses
amounts to d = 0.38. This average effect is based on a total of 100 studies and 136
replications. Details on the way time on task was defined and measured in these
meta-analyses and the studies on which they were based are not provided. In the
discussion of these results, Hattie, like other authors, emphasizes that what matters
is the productive use of time, implying that what matters most is to create con-
ditions that keep students engaged, rather than just extending time.

A variable that comes perhaps closer in measuring engaged time is ‘‘classroom
management’’ as defined by Marzano (2000), and cited by Hattie (2009, p. 102).
Marzano obtained an average effect size across 100 studies of 0.52. Similarly
related is the variable ‘‘decreasing disruptive behavior’’, as this variable can also
be read as a straightforward measure to increase engaged time even if the allocated
time would remain the same. The overall effect size for this variable is d = 0.34,
based on three meta-analyses, comprising 165 studies and 416 replications.

In Table 2.1 an overview of the results of the cited meta-analyses is presented.

Table 2.1 Overview of effect sizes of ‘‘time’’ in earlier meta-analyses

Meta-analysis by Time described as Mean effect
size
(Cohen’s d)

Mean effect
size
(Correlation
coefficient r)

Number
of
studies

Number of
replications

Fraser et al. (1987) (1) Instructional time d = 0.36 r = 0.18
Fraser et al. (1987) (2) Engaged time d = 0.83 r = 0.38 7,827 22,155
Fraser et al. (1987) (2) Time on task d = 0.88 r = 0.40
Scheerens et al. (2007) Learning time d = 0.31 r = 0.15 30 111
Creemers and

Kyriakides (2008)
Quantity of

teaching
d = 0.33 r = 0.16 18

Hattie (2009) Time on task d = 0.38 r = 0.19 100 136
Hattie (2009) Decreasing

disruptive
behavior

d = 0.34 r = 0.17 165 416

Marzano (2000) Classroom
management

d = 0.52 r = 0.25 100

2 State of the Art of Time Effectiveness 11



In order to present comparable estimates, conversion from d to r and vice versa
was carried out (Borenstein et al. 2009, p. 48). The average effect size found in
these meta-analyses amounts to d = 0.49 and r = 0.23. When leaving out the
outlying value from Fraser et al. (1987), these values would be reduced to
d = 0.37 and r = 0.18.

Conclusions

Compared to the effects of other educational effectiveness enhancing conditions the
mean effect size computed on the basis of the results shown in Table 2.1, is to be
seen as a sizeable effect, although compared to general effect size standards (Cohen
1969) still a small effect. According to Cohen (1988), effect sizes rendered as
correlations of 0.10, 0.30, and 0.50 are to be interpreted as small, medium, and large,
respectively. When d is used to express effect sizes these values are 0.2, 0.5, and 0.8.

When interpreting these results, two limitations should be taken into consid-
eration. First, it appears that in most of the analyses a broad range of different
operational definitions of time was used in the studies on which the meta-analyses
were based, see for example the range of options shown in the annex, based on
Scheerens et al. (2007). In most publications the variability in operational defi-
nitions is not made explicit. Second, these meta-analyses are based on bi-modal
associations, in this case between time and educational achievement, mostly
reading and mathematics achievement. In case of correlation of time with other
effectiveness enhancing factors, for instance, opportunity to learn, it is likely that
the time effect will also include some influence from these other variables. The
relatively high effect sizes would suggest support for the common sense consid-
eration that when schools pay attention to effective use of time, and to foregoing
time loss and disruptions, they would also be likely to make good use of time, in
other words fill the available time with good quality teaching and instruction. To
the degree that studies have succeeded in measuring engaged or productive
learning time this latter condition is more or less part of the construct as defined.

A final limitation of the meta-analytical results is that nuances with respect to
subject matter area and different effects for different kinds of students are usually
not included. On the basis of a review of the literature Poway (2002) states that the
effect of time is stronger for highly structured subjects, like mathematics, science,
and reading, than for the more open subjects like art and social studies. There is
also a strong suggestion in the literature that sufficient time is especially important
for the weaker students. This notion is one of the core ideas of Mastery Learning.
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Homework

Conceptualization

Homework is defined as performing school curriculum tasks outside regular school
classes (Cooper 1994 cited in De Jong et al. 2000, p. 132; Walberg and Paschal 1995).

The assumed benefits expected of homework are: more time, in a situation of
curriculum overload, more content, opportunity to learn, more time to understand
the subject matter, stimulation of meta-cognition, and improved study skills,
fostering independent learning and endurance. Homework is not just to be seen as
an individual effort from students. Support and facilitation are expected from
school management, teachers, and parents. At school level it is relevant whether or
not the school has an explicit policy on homework. At the level of teachers,
grading of homework and providing feedback are important conditions. And,
finally, a supportive and activating role of parents is relevant as well.

De Jong et al. (2000) distinguish three facets of homework: amount of home-
work, homework frequency, and time spent on homework. Of these three variables
amount of homework was the only one that had a positive significant effect on
student achievement. In their study, amount of homework was defined as how
many tasks from the math curriculum were finished during homework. So, one
could say that the effect of extra time, by means of homework, depended solely on
the extra content that was covered. Other authors use terms describing facets of
homework differently. Time spent on homework is often defined as the time spent
on homework per week. Trautwein and Köller (2003) define ‘‘amount of home-
work’’ as the combination of homework frequency (i.e., frequency of homework
assigned by the teacher, a class-level variable) and homework length, i.e. the time
typically spent on homework per day, a typical student-level variable, which can
nevertheless be aggregated at the class level). Schmitz and Skinner (1993) define
homework effort as the way students rate their subject effort needed to do
homework.

From the study by De Jong et al. (2000), it appeared that in Dutch secondary
education school homework policies hardly existed. The authors also noted that
checking homework is not a routine practice in Dutch secondary schools. The
average amount of time that students spent on homework, each time homework was
assigned, was 30 min. The correlation between time spent on homework and
achievement was negative in this study (r = -0.15), while carrying out homework
assignments during lesson hours correlated positively (r = 0.15). The negative
correlation for homework time could be interpreted in the sense that high per-
forming students spent less time on homework. Trautwein and Köller (2003, p. 133)
say about the negative correlation between homework time and achievement that
‘‘Overall we assume that time actively spent on learning activities (including
homework) fosters achievement, but there is no relationship, or perhaps even a
negative relationship between time needed for homework and achievement’’
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As was the case in interpreting the effect of extra or more efficient use of
teaching time, effects of homework are not easily definable as a pure matter of
time, but strongly conditioned by variables like content covered and quality of
teacher support. Trautwein and Köller (ibid, p. 121), discuss a study by Cool and
Keith (1991). These authors found a positive correlation of time spent on home-
work and achievement of 0.30, but this effect totally disappeared: ‘‘After con-
trolling for motivation, ability, quality of instruction, course work quantity, and
some background variables, however, no meaningful effect remained (p. 121)’’.

Multilevel modeling allows for distinguishing homework time effects at
aggregated (school, classroom) level and individual student level. A frequently
occurring result is that at aggregate level a positive association is found, and a
negative association at the individual student level (Trautwein et al. 2002;
Gustavsson 2010). This could be interpreted as the potentially positive effects of
homework policies being off-set at individual level by reversed causation (low
achieving students need more time for homework).

Several authors emphasize the relevance and opportunity homework assign-
ments offer for stimulating self-regulated learning, including meta-cognitive
strategies and influences of motivation and self-efficacy (Trautwein et al. 2002;
Winne and Nesbit 2010; Zimmerman and Kitsansas 2005). These latter authors
tested a path model in which prior achievement impacted on quality of homework
and self-efficacy of students, while these variables in turn were positively asso-
ciated with Grade Point Average.

As with time on task, spaced versus masses practice has also been studied with
respect to homework. Bembenutty (2011) found that frequent short episodes are
better than fewer longer assignments.

Meta-analyses

Paschal et al. (1984) report on a meta-analysis based on (quasi-) experimental
studies. Treatments were homework versus no homework, and graded versus non-
graded homework. They report that in 8 out of 9 comparisons the treatment group
did significantly better. Based on 81 comparisons, they found a weighted average
effect size of d = 0.36.

Cooper (1989) reports an overall effect size of 0.21, based on 20 studies. Effect
sizes for elementary schools (grade 4–6, d = 0.15) were lower than for middle
schools (grades 7–9, d = 0.31), while the strongest effects were found at the level
of high schools (grades 10–12, d = 0.64). Effect sizes were weaker in mathematics
as compared to language (d = 0.16). Cooper’s results were criticized for meth-
odological shortcomings (cf. Trautwein et al. 2002). Only in four cases were the
effect measures counterbalanced (adjusted for student background characteristics)
or were gains reported. In these cases a negative d of -0.08 was found, suggesting
that the positive overall effect might be confounded by the effect of student
background characteristics.
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A more recent study led by the same author (Cooper et al. 2006) was largely
based on the National Educational Longitudinal Study (NELS). In different sub
sets of experimental and cross-sectional studies, the effect of homework versus no
homework was analyzed. The overall result was an effect size of d = 0.61. In
addition 32 correlational studies were analyzed and they indicated an average
effect of r = 0.24 when applying a fixed effects model and of r = 0.16 when
applying a random effects model. In the 2006 report slightly stronger homework
effects were found for mathematics as compared to reading.

Scheerens et al. (2007) carried out a meta-analyses in which 21 studies and 52
replications were analyzed, yielding a mean effect size of r = 0.07. By way of
illustration the kind of operational measures (questionnaire items) that were used
in the underlying studies are summarized in the table below.

Homework • Attention for assigning homework at school/agreements in school work plan
• Homework after last (arithmetic) lesson: yes/no
• Number of homework assignments per week
• Type of homework (arithmetic/language) (reading/composition writing)
• Amount of homework
• Amount of time needed for homework (per day)
• Extra homework for low achieving pupils
• Successes and problems now and 5 years ago with respect to:

- Prioritizing homework
- A consistent homework policy

• Whether homework assignments are graded or not

When taking account of moderator variables (study characteristics) the effect
sizes were substantially higher in the USA and the Netherlands, than in all other
countries. No subject effect was found.

Hattie (2009, 234) reports an average effect size for homework of d = 0.29,
based on 5 meta-analyses, 161 studies and 295 effects (replications). He draws
attention to the findings of Cooper that effects are higher for high school students
than for middle school and elementary school students. In his comment he
expresses a certain degree of skepticism with respect to the expectations that
homework will stimulate higher order cognitive processes and meta-cognition.
This is not likely to happen, particularly for low achieving students. According to
Hattie, (ibid, p. 235) the effects of homework are highest, whatever the subject,
when homework involves rote learning, practice, or rehearsal of the subject matter.

In Table 2.2 an overview of the results of the cited meta-analyses is presented
together with two additional references to meta-analyses, cited from Marzano and
Pickering (2007), Bloom (1984), Graue et al. (1983).
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Transforming the effect size found in Scheerens et al. (2007) to a d of 0.14, the
average effect size across these meta-analyses amounts to d = 0. 34. Leaving out
the outlying value of d = 0.61 from the Cooper et al. study (2006), this average
reduces to d = 0.30, r = 0.15, equal to the average effect size reported by John
Hattie based on 5 meta-analyses.

An interesting research synthesis that did not present overall effect sizes, but
just categorized effect sizes of homework as negative or positive, and small,
medium, and large, was carried out by the Canadian Council on Learning (2009).
They examined the results of three kinds of studies on the achievement effects of
homework: net impact studies, pedagogically enhanced homework studies, and
parental involvement studies. In the domain of the net impact studies 24 outcomes
were positive, of which 18 showed outcomes that are described as large enough to
have practical significance. Still eight outcomes showed negative results. On
further inspection these eight negative outcomes all resided from studies by
Trautwein et al. (2006), and Trautwein (2007), and resulted from multilevel
analyses showing moderate positive effects of time spent on homework at school
or classroom level, and negative effects at the individual student level. Pedagog-
ically enhanced homework experiments and experiments that stimulated parental
involvement with homework showed medium-sized positive effects.

Conclusion

The results of meta-analyses on the effects of homework on achievement show
small to medium positive effects. A limitation of these results is that they are
usually a mixture of different specifications of homework, and are more to be read
as a general overall effect. Individual studies, like the ones by De Jong et al. (2000),

Table 2.2 An overview of results from meta-analyses on the effects of homework

Meta-analysis by Homework
described as

Mean effect
size
(Cohen’s d)

Mean effect
size
(Correlation
coefficient r)

Number
of
studies

Number of
replications

Graue et al. (1983) Homework d = 0.49 r = 0.24 29
Bloom (1984) Homework d = 0.30 r = 0.15
Paschal et al. (1984) Homework d = 0.36 r = 0.18 81
Cooper (1989) Homework versus

No Homework
d = 0.21 r = 0.10 20 20

Cooper et al. (2006) Homework versus
No Homework

d = 0.61 r = 0.29 18 18

Scheerens et al.
(2007)

Homework d = 0.14 r = 0.07 21 51

Hattie (2009) Homework d = 0.29 r = 0.14 161 295
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Trautwein (2007) and Trautwein et al. (2006), indicate that it matters a lot, which in
specific operational definition of homework is used.

Time spent on homework has mixed effects. When multilevel modeling is
applied effects shows up only at the aggregate (school or classroom) level while
effects are negligible or negative at individual student level.

Amount of homework defined as the quantity of content covered during
homework assignment had a clear effect in the study by De Jong et al. (2000). This
operational concept is close to what Mooring (2004) calls homework completion,
and for which she found a strong effect.

Homework effort is based on students’ ratings of the effort invested in home-
work. For this variable, Trautwein (2007) reports medium to strong effect sizes.

Homework effort and amount of content covered in homework assignments
appear to be more powerful associates of achievement than time spent on home-
work and frequency of homework assignments.

After-School Programs and Extended Learning Time

Conceptualization

While homework was defined as students performing learning tasks outside regular
school hours, programs that provide activities outside regular school hours include
the involvement of adults, either volunteers, youth or social workers, and educa-
tional professionals. After school programs have a long history in the United States
and, where it is still growing in importance. Zief et al. (2006) state that the amount
of after school programming in the USA has been growing tremendously during
the last two decades. In the year 2000 two-thirds of school principals reported that
their schools offered these programs. The estimated budget for these programs,
including funding from the federal government, states, localities, and private
foundations were estimated to nearly $1 billion in 2004. According to Zief et al., a
‘‘care-taking’’ motive is predominantly behind this, namely doing something about
the fact that growing numbers of children between the ages of 6 and 12 are
frequently unsupervised after school, figures that have increased as more women
entered the working force. After school programs may be dedicated to fun,
community activities, sports, and arts, and only a subset has enhanced educational
performance as a key objective.

After school programs may be carried out in the form of an extended school
day, an extended school week, temporary programs outside school hours, or
programs during the summer holiday, (summer learning).

Miller (2003) mentions four prototypes of After School Programs: school-age
child care, youth development, extended learning, and enrichment activities. The
major goals of school-age child care are to provide supervision for children of
working class families and to support child development. Youth development
programs are aimed at promoting youth development and prevent risky behaviors.
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Extended learning is aimed at improving academic achievement and decrease gaps
in academic achievement. Enrichment activities are to increase skills in particular
areas (arts, sports) and stimulate interest in various topics and activities. The third
prototype program, ‘‘extended learning’’, is most in line with the overall focus in
this report, namely the effect of more efficient use and expansion of structured
teaching and learning activities on student outcomes. Among Miller’s four pro-
totypes, extended learning is the only one that has teachers and paraprofessionals
as staff, whereas the other prototype programs depend on child care staff, youth
workers and ‘‘experts in a particular area’’. Three major categories of intended
outcomes of after school programs are reducing negative behavior, increased
attitudes and behaviors linked to school success, and improved academic perfor-
mance. The first two intended outcomes are mostly associated with child care,
youth development, and enrichment activities, the last outcome, improved aca-
demic performance, is more specifically associated with extended learning.

After school programs may have a compensatory purpose, and be specifically
designed to support disadvantaged learners, and/or an enrichment purpose, where
extra content, like language arts, are offered. A final purpose of after school
learning is fostering social and independent learning skills. ‘‘After school pro-
grams are uniquely poised to help young people to see themselves as learners in an
informal hands-on learning environment. They can bring peers, parents, and the
community together. They can create the foundation for a positive peer culture that
values learning skills and contributes to society’’ (ibid, p. 29).

Current policy in the United States emphasizes the educational and didactic
quality of after school extended learning programs (National Academy of Edu-
cation, White Paper 2009). The White Paper suggests that if ‘‘extra’’ just means
extending time, the expectations of achievement gains are poor. They cite a study
by Levin and Tsang (1987), who found that 10 % extra time resulted in 2 % more
learning. At the same time they refer to a study by Berliner (1990), which sup-
ported the claim that if time is purposefully used to enhance achievement out-
comes, more gain is actually achieved. Although the White Paper supports the
position that programs should be more intensive and structured, they also note that
examples of very intensive programs experienced problems of attrition, of staff
and students. With respect to the White Paper’s hope that private funding could be
a turnaround option, the experiences with Charter Schools do not seem to uni-
laterally make this promise true. Stein and Bess (2011), report that Charter Schools
did not offer more extra learning time than regular schools.

Fischer and Klieme (2013) report on experiences with an extended school day
in Germany. This policy comes down to extending the traditional lesson hours that
are limited to the morning, to afternoon school. The study suggests that the
extended school day in Germany has broader pedagogical and social aims than
enhanced student achievement in school subjects. Countering misbehavior is one
of them. Adult supervision is provided by youth workers and educational pro-
fessionals. The value of the extended school day for educational achievement
depends on the linkage between the school curriculum and the way the extra time
is being spent. Effects on school grades were only noted for those students who
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took active part in curriculum-related activities. Positive effects were noted with
respect to countering misbehavior.

The British program ‘‘Playing for Success’’, is targeted under achieving stu-
dents (Appelhof 2009). They are invited to take part in a 2-months intensive
program, enforced by soccer players and other sport idols. The aim is to foster self-
confidence and to allow for successful experiences. Preliminary evaluations (Sharp
et al. 2001) have shown positive effects on self-confidence. More recent results
show diverging success, depending on the intensity of the approach (Sharp et al.
2007, cited by Appelhof 2009).

The objective of this limited international overview was just to show the broad
range of program variation in the After School programs. (In the final chapter of
this report, the Dutch policy initiatives and experiences will be referred to). The
results obtained obviously depend on the intended outcomes, that may range from
extended cognitive school learning, special attention for independent learning, to
fostering self-esteem and self-confidence, and countering misbehavior. Programs
may also have a more or less specifically targeted emphasis on improving the
position of disadvantaged learners. Moreover, programs may have a more general
caretaking and social and pedagogical monitoring function, as compared to an
educational achievement orientation.

Meta-analyses

Cooper et al. (2000) carried out a meta-analysis of remedial and accelerated
learning oriented summer school programs. The summer learning programs were
classified as accelerated, remedial, or other. The average effects size across all 54
programs, and 477 effect sizes based on math and reading achievement, was
d = 0.26. Cooper et al. (2000) say that this effect size should be considered
‘‘small’’ according to the established norms (Cohen 1969), but nevertheless
comparable to the effect of all kinds of other school year long intervention pro-
grams. Borman and d’Agostino (1996), for example, found an overall effect size of
0.11 for such a general set of intervention programs (ibid, p. 99). An other ref-
erence point to compare effect sizes was Lipsey and Wilson’s (1993) compendium
of meta-analyses based on studies in education, mental-health, and organization
psychology, arriving at an average effect size across these domains of d = 0.50.
The authors conclude that about three-fourth of the 180 meta-analyses carried out
in education had larger effect sizes than theirs on summer learning.

In their study students from middle class backgrounds benefitted somewhat
more than students from disadvantaged homes, and effects for mathematics were
somewhat larger than for reading.

Conditions for successful summer learning programs are: early planning of
activities, continuity of programs and staff across years, using summer schools in
conjunction with professional development activities of staff, and integration of
summer learning experiences with those during regular school hours.
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Scott-Little, Hamann, and Jurs (200, p. 388) looked at a broader range of after
school programs, than the summer learning programs that were focused in the
analysis by Cooper et al. (1996): ‘‘After school services were defined as a program
offered at the end of the school day where children are involved in planned
activities supervised by adults (paid or volunteer)’’.

These authors studied 34 extended day and after school programs comprising:

• language arts after school programs
• study skill programs
• academic programs in other curriculum areas
• tutoring programs for reading
• community based programs.

They succeeded in using effect sizes from only six studies, which had used
comparison groups. The mean effect sizes found were 0.16 for mathematics and
0.21 for reading.

The success of programs was seen to depend on:

• structure and a predictable schedule
• strong links to the school day curriculum
• well-qualified and trained staff
• opportunities for one-to-one tutoring.

Lauer et al. (2004) published a synthesis of effect studies on extended school
time and summer learning. The average (random) effect size for mathematics was
0.17 and for reading 0.13, based on 22 math studies and 27 reading studies.
Moderator variables in the analyses were, among others, grade level. The pro-
grams for mathematics had the highest effect in high school, whereas the reading
programs had the highest effect size in elementary school. Effect sizes were larger
for programs that lasted more than 45 hours, however, a non-significant effect was
found for a program that lasted over 210 hours. The largest results were found for
programs that used one-to-one tutoring. They also found that effect sizes were
higher for published as compared to non-published sources.

Zief et al. (2006) concentrated on after school programs that operated on a
regular basis during the school year (thus excluding summer programs) and
include some kind of educational support service. They used rigorous selection
criteria (only experimental intervention studies), which left only five studies that
were amenable to meta-analysis. However, 97 impacts (replications) were inclu-
ded in these five studies. They found small effect sizes of 0.028 on a reading test
and 0.08 for, when outcomes were measured as school grades. No less than 84 of
the 97 impacts that were studied were not significant. The authors also note that
impacts for parents were not found in any of the studies. The ‘‘null findings’’, of
this study might be attributable to: the rigorous selection of studies, the relatively
limited time duration of the programs, 5–9 months, or the fact that these programs
were mixtures of a range of academic, recreational, and enrichment activities.
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Durlak et al. (2010) conducted a meta-analyses on after school programs, meant
to promote personal and social skills (e.g. self-management, self-efficacy, self-
control, and self-awareness). The after school programs which were studied,
occurred during the school year, outside normal school hours, and were supervised
by adults. Their overall conclusion was that the results demonstrated significant
increases in the students’ self-perceptions and bonding to school, positive social
behavior, school grades, and levels of educational achievement, as well as sig-
nificant reductions in problem behaviors (ibid, p. 294).

Their meta-analysis was based on 75 studies and yielded average effect sizes
when outcomes were measured as school grades of 0.22 and 0.20 (achievement
measured by tests). For social and behavioral outcomes average effect sizes in the
order of 0.30 were compiled. They found a moderator effect for the presence of
four recommended practices, associated with earlier successful skill training
(sequenced, active, focused, and explicit).

A summary of the results of these quantitative meta-analyses is provided in
Table 2.3.

The results shown in Table 2.3 indicate an average effect size, across meta-
analyses of d = 0.16; when removing the outlying value of 0.028 from Zief et al.
(2006) meta-analyses this would become d = 0.18.

According to conventional norms this would qualify as a small effect, but
various kinds of reasoning presented in the above would suggest that it is not so
small, when compared to the effects of other educational interventions.

Table 2.3 Overview of results from meta-analyses on the effect of after school programs and
extended learning time

Meta-analysis
by

After school program
described as

Mean effect size Number of
studies

Number of
replications

Cooper et al.
(2000)

Summer school
programs

d = 0.26 47 477

Scott-Little et al.
(2002)

After school services d = 0.16 for
mathematics

d = 0.21 for reading

34

Lauer et al.
(2004)

Extended school time
and summer learning

d = 0.17 mathematics
d = 0.13 reading

22
27

Zief et al. (2006) Educationally supported
after school
programs

d = 0.028 reading
d = 0.07 grades

5 97

Durlak et al.
(2010)

After school programs
meant to promote
personal and social
skills

d = 0.22 grades
d = 0.20 achievement

75
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Discussion

Valentine et al. (2010) present a critical analysis of 12 research syntheses of After
School Programs, including most of the ones shown in Table 2.3. They observe
great heterogeneity in the coding of what counted as an eligible program to be
included in the meta-analyses. This means that the kind of after school programs
and extended learning time is much diversified and combining syntheses is only
possible at a high level of abstraction.

Valentine et al. also observe a similar kind of heterogeneity in the application of
methodological criteria for including studies, and the methods that were applied to
synthesize information from the underlying studies. Last but not least they say that
methodological limitations call for the utmost prudence in drawing causal con-
clusions. They conclude that in fact ‘‘we know very little’’ about the causal impact
of after school programs. One of the major shortcomings is lack of insight in the
mechanisms through which after school programs bring about the desired out-
comes. More recent meta-analyses that include study characteristics as moderators
are a step forward in this direction. An example is the approach followed by
Durlak et al. (2010) who included the presence or absence of a preferred meth-
odology for skill development as a moderator variable and concluded that the
business of extended learning time could benefit from an evidence-based approach.

Features of effective after school programs that have been mentioned in this
section are:

• alignment of the contents of the program with the regular school curriculum;
• professional educators and counselors delivering the program;
• a structured approach;
• sufficient duration of the program (over 45 hours, was mentioned in one of the

studies).

The literature that was reviewed indicates that after school programs have
different missions. The most important ones are:

• a caretaking function that addresses the problem that young children are left
unmonitored for a sizeable amount of time;

• an educational achievement oriented emphasis, which may have either a
remedial or an enrichment emphasis, with the former particularly aimed at
students from disadvantaged backgrounds;

• a broad approach where social emotional development, involvement with the
local community and ‘‘life skills’’ are added to caretaking and educational
achievement.
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As an illustration of a broad orientation in after school programs the ‘‘principles
of effective out-of-school time programs and summer schools’’ mentioned by
Terzian et al. (2009, p. 27), are cited below.

• Form collaborative partnerships with key stakeholders
• Involve families and communities
• Utilize well-trained, experienced staff
• Offer ongoing staff development
• Plan programs deliberately
• Make programs affordable and accessible
• Promote positive relationships with caring adults
• Provide positive role models
• Reward good behavior
• Teach school cognitive skills, life skills, and character development
• Make learning fun and hands on
• Intervene more intensively with at-risk students
• Evaluate programs continually to inform design and implementation.

Conclusions

Effective use of regular school time, homework, and extra out-of-school time
appears to have small to moderate positive effects on educational achievement in
basic subjects, mathematics and reading. The average effect sizes for these three
‘‘arena’s’’ for optimizing learning time are 0.37, 0.29, and 0.18, respectively.

These coefficients should be interpreted with some caution, however. Meta-
analyses that have investigated the effects of regular school time usually throw
together a range of different ‘‘treatments’’, varying from increments in ‘‘statutory’’,
official school or teaching hours, to more efficient use of teaching time, time on
task, and ‘‘quality time’’. Moreover, in order to be effective it is obvious that time
should be ‘‘filled’’ with relevant educational exposure, particularly in terms of
content covered and also in term of effective teaching processes. In empirical
studies these variables are not always controlled for, so that it should be assumed
that ‘‘time’’ effects pick up the effects of content covered and teaching quality.
Studies on the effects of homework seem to underline this point. On the few
occasions that pure time effects, in terms of frequency and duration of homework
assignments could be separated from content covered, it was the latter facet,
indicated as ‘‘amount’’ of homework, which appeared to be the most important
(De Jong et al. 2000). Of the three major strategies to manipulate time in education
the third one, out-of-school learning is the most heterogeneous one. This is
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particularly the case because after school programs often have broader pedagogical
and caretaking objectives than just enhancing student achievement. The cited
meta-analyses reflect this heterogeneity, and it is therefore understandable that the
average effect size is more modest, as compared to the effects of time at school and
homework, because not all of the available time is dedicated to academic
objectives.

A second reason to interpret the coefficients carefully has to do with method-
ological flaws in the original studies as well as the meta-analyses (Kane 2004;
Kohn 2006; Trautwein et al. 2006; Canadian Council 2009; Valentine et al. 2010;
Redd et al. 2012). Kane (2004) argues that a reasonable expectation for the effect
size of After School Programs, is low as between d = 0.05 and 0.07. Kohn pro-
vides a ‘‘taxonomy of abuses’’ in studies that have attempted to assess the effect of
homework and concludes, after a thorough review of the literature, that there is
virtually no evidence that unequivocally supports the expectation that homework
has beneficial effects on academic achievement or on attitudes that would be
supportive of independent learning. Valentine et al. (2010) critically analyzed 12
meta-analyses on the effects of After School Programs, and lay bare great diversity
in the methods applied in these meta-analyses, while concluding that the outcomes
reported are divergent to an extent that they do not provide clear messages to
policy makers on the potential effects of these programs. Similar cautions are
expressed by Redd et al. (2012) when they conclude that After School programs
can be effective.

Still, also when compared to other educational effectiveness enhancing condi-
tions, extra time should be seen as an important condition to ‘‘increase well tar-
geted exposure to content’’ as a strong mediator of student achievement.

Of the three variations of time use discussed in this chapter optimizing time at
school extended, out-of-school learning, are associated with equity oriented pol-
icies to enhance the position of disadvantaged learners. This applies to a lesser
extent to homework, for which disadvantaged learners might strongly depend on
guided, structured, and closely monitored homework.

No studies on the cost effectiveness of these three time-oriented strategies were
found. It would seem, however, that the least effective strategy of the three,
extended learning time and after school programs, is by far the most expensive
one, and therefore also the least cost-effective strategy.

24 J. Scheerens and M. Hendriks



Annex to Chapter 2

Operational interpretations of ‘‘time’’, from Scheerens et al. (2007)

Factor Components Sub-components and exemplary items

9. Effective
learning time

9.1 Importance of
effective learning

• Emphasis on
– Developing better policy and better procedures

to enlarge instruction time
• Impeding/progressing school effectiveness:

– Good registration of presence and absenteeism
– Good class management
– Give high priority to homework

9.2 Time Scale of 6 items measuring: starting lessons on time,
prevention of disturbances, rules on student truancy
(range 1–18)

9.3 Monitoring of
absenteeism

• % of pupils truanting
• The way the school handles absenteeism and
lateness
• Satisfaction with respect to pupils’ presence now
and 5 years ago

9.4 Time at school • Number of school days
• Number of teaching days/hours

– Number of teaching days per school year
– Number of full teaching days per school week
– Number of semi teaching days per school week
– Total number of hours per school week
– Length of a school day

• % of canceling of lessons
• Number of days with no lessons due to structural
causes
• % of total number of hours indicated on the table
• Measures to restrict canceling of lessons as much
as possible
• Policy with respect to unexpected absenteeism of a
teacher
• (in school work plan) agreements on substituting
teachers

9.5 Time at classroom
level

• Number of lessons on timetable per school year
• A lesson consists of how many minutes
• Amount of teaching hours for language/arithmetic
• Amount of minutes for arithmetic/physics per week
• Duration last arithmetic lesson in minutes
• Accuracy with respect to starting and finishing
lessons in time now and 5 years ago
• Number of lessons that are canceled
• Satisfaction with respect to available amount of
time for working in the classroom

(continued)
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Chapter 3
Time in Internationally Comparative
Studies

Jaap Scheerens, Hans Luyten and Cees Glas

Abstract In this chapter, illustrative internationally comparative data about time
at school, time spent in out-of-school programs, and homework/ individual study
time are presented. In the first section this is done in a more descriptive way, while
in the second and third sections, the association between the various indicators of
instruction time and student performance, between and within countries, are dis-
cussed. The overall conclusion was that the results from international comparative
studies concerning the association of time with educational achievement should be
interpreted with a lot of caution. Negative associations of facets of time and
student achievement at country level could mean that the causal direction is
reversed, in the sense that more investment in time happens as a reaction to low
performance rather than as a cause of higher performance. The finding that neg-
ative associations persisted in the secondary analyses of the PISA 2009 data-set,
when change in time investment was related to change in performance between
countries indicates that this phenomenon is not just an artifact of cross-sectional
research design, but a matter of reactive policy (more time investment when
achievement results are low), which compensates insufficiently for more important
sources of low achievement, such as low SES composition.
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Total Instruction Time at Primary and Secondary School
Level in International Perspective

Intended Instruction Time Across Countries, Based on 2010,
System Level Data

In OECD’s annual publication Education at a Glance, ‘‘Intended instruction time’’
is described as the ‘‘number of hours per year during which students receive
instruction in the compulsory and noncompulsory part of the curriculum.’’
The figures for OECD countries, from the 2012 version of Education at a Glance
are cited in Table 3.1 (these figures represent 2010 data). The data are collected at
national level, by the OECD.

Among OECD countries, total instruction time for students aged 15, ranges
from 794 hours in The Czech Republic to 1083 in Chili. The OECD average is
948 hours. The Netherlands is well above this average with 1000 hours.

Total Instruction Time Across Countries, Compared Between
2000 and 2008, Based on System Level Data for 12–14 Years
Old Students

Statutory instruction time is a variable that is malleable at system level. Analyzing
changes over time provides an impression of the degree to which countries pull the
time lever, for whatever policy reason. Table 3.2 shows change in statutory
instruction time between 2000 and 2008, at the level of lower secondary education
(12–14 year old students).

The table shows sizeable change in several countries, relatively high reduction
of time in countries like Austria and Greece, and a sizeable increase of time in
Spain. The Netherlands shows a reduction of 69 hours. In the next section on time
effects, we shall provide figures on the association between change in time and
change in performance on PISA reading literacy performance. There is no inter-
national information available on the motives for countries to change statutory
teaching time. In the Netherlands, the debate on reducing total instruction time was
inspired more by considerations on the task load of students and teachers, than by
considerations on educational effectiveness and efficiency.
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Table 3.1 Intended instruction time in OECD countries

Average number of hours per year of total intended instruction time

Age 7–8 Age 9–11 Age 12–14 Age 15
(typical programme)

Australia 982 984 997 982
Austria 735 811 959 1,050
Belgium (Fl.) 835 835 960 960
Belgium (Fr.) 930 930 1,020 m
Canada 917 921 922 919
Chile 1,083 1,083 1,083 1,197
Czech Republic 588 706 862 794
Denmark 701 813 900 930
England 893 899 925 950
Estonia 595 683 802 840
Finland 608 683 829 913
France 847 847 1,065 1,147
Germany 641 793 887 933
Greece 720 812 796 773
Hungary 614 724 885 1,106
Iceland 800 889 969 987
Ireland 915 915 929 935
Israel 914 990 981 1,101
Italy 891 924 1,023 1,089
Japan 735 800 877 m
Korea 612 703 859 1,020
Luxembourg 924 924 908 900
Mexico 800 800 1,167 799
Netherlands 940 940 1,000 1,000
New Zealand m m m m
Norway 701 773 836 858
Poland 656 763 820 865
Portugal 900 888 934 934
Scotland a a a a
Slovak Republic 709 794 851 936
Slovenia 621 721 817 908
Spain 875 875 1,050 1,050
Sweden 741 741 741 741
Switzerland m m m m
Turkey 864 864 864 810
United States m m m m
OECD average 790 838 922 948
EU21 average 767 819 907 941

Source OECD (2012, p. 435, table D.1.1)
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International Comparative Data on Time in School,
Out-of-School Programs, and Homework/Individual
Study Based on PISA 2006, School Level Data

In a thematic report based on PISA 2006 data, the OECD (2011) analyzed not just
time during regular school hours, but also time spent in ‘‘out-of-school-time les-
sons,’’ and individual study (which comprises homework).

Table 3.2 Total instruction time in 2000 and 2008, in OECD countries and change over time

Total intended instruction time (hours) 12–14 year olds Change

OECD 2000 2008 2000–2008

Australia 1,019 1,011 -8
Austria 1,148 958 -190
Belgium 1,015 993 -23
Canada
Chile 1,080
Czech Republic 867 876 9
Denmark 890 900 10
Estonia 802
Finland 808 829 21
France 1,042 1,072 30
Germany 903 887 -16
Greece 1,064 821 -243
Hungary 925 885 -40
Iceland 809 872 63
Ireland 891 907 16
Israel 1,139
Italy 1,020 1,089 69
Japan 875 868 -7
Korea 867 867 0
Luxembourg 908
Mexico 1,167 1,167 0
Netherlands 1,067 1,000 -67
New Zealand 948
Norway 827 826 -1
Poland 644
Portugal 842 905 63
Slovak Republic
Slovenia 791
Spain 845 1,015 170
Sweden 741 741 0
Switzerland
Turkey 796
United Kingdom 940 925 -15
United States

Source Scheerens et al. (2012), Data source OECD EAG (2001 and 2009)
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The item for the 2006 PISA school questionnaire, on which this information
was based, had the following structure:

How much time do you typically spend per week studying the following
subjects?

For each subject, please indicate separately:

• the time spent attending regular lessons at your school;
• the time spent attending out-of-school-time lessons (at school, at your

home or somewhere else);
• the time spent on doing homework yourself;

Subjects: Science, Mathematics and Test language.
Answering categories: No time, Less than 2 hours per week, 2 or more,

but less than 4 hours per week. 4 or more, but less than 6 hours a week, and
6 or more hours per week

In order to compute mean learning time, per country and per school, the cat-
egorical data from this question were made quantitative, by taking the mode or the
middle number of each category (e.g., 5 hours for those students who had crossed
the alternative 4–6 hours per week) as a time estimate. In order to compute time
for regular school lessons, out-of-school lessons and individual study (homework),
mean learning time was computed in hours per week. In Tables 3.3, 3.4, and 3.5,
time per week, differentiated between the three types on learning time, is indicated
for science, mathematics and mother tongue langue. Table 3.6 shows time spent in
all three subject matter areas taking together.

When looking at the position of the Netherlands with respect to the total
number of learning hours, across the three different types of time, it is striking that
for science (less than 4 hours per week), mathematics, (about 5 hours per week)
and language of instruction (about 5 hours per week) the Netherlands is in the
range of lowest scoring countries, that is countries that spent the least time on these
subjects. Countries at the high end of the distribution spend about 9 hours on these
subjects (OECD 2011, 91–93). The Netherlands is below the OECD average in all
subjects: science 3.90 versus 5.04; mathematics 5.02 versus 6.59, and language
4.89 versus 6.28. When looking at the sum total of weekly hours of instruction in
these three subject matter areas, the total for the Netherland is 13.82, while the
OECD average is 17.90 hours. Given the fact that the Netherlands scores way
above the OECD average on the whole of the school curriculum in the total of
intended instruction hours per year (in 2012, 1,000 hours as compared to an OECD
average of 948), these comparisons would suggest that, at least at the level of 15-
year-old students, the Netherlands, as compared to other countries, spends less
time on basic subjects, as compared to ‘‘other subjects.’’
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The OECD study also provides a basis to compare the relative importance of
the three types of learning time (regular lessons at school, out-of-school lessons,
and individual study). Students in OECD countries are, on average, engaged in
regular school lessons for 62 % of their overall learning time, individual study for
26 % of their time and out-of-school-time lessons for the remaining 12 % of their

Table 3.3 Mean learning hours per week for science, differentiated in regular school time, out-
of-school-lessons and individual study

Mean learning hours per weeka

Regular school
lessons

Out-of-school
time lessons

Individual
study

Total learning
hours

OECD Mean S.E Mean S.E Mean S.E Mean S.E

Australia 3.24 (0.03) 0.36 (0.01) 1.17 (0.02) 4.77 (0.05)
Austria 2.47 (0.07) 0.21 (0.01) 1.28 (0.03) 3.96 (0.09)
Belgium 2.63 (0.04) 0.32 (0.01) 1.25 (0.02) 4.20 (0.07)
Canada 4.00 (0.04) 0.55 (0.01) 1.55 (0.02) 6.13 (0.06)
Czech Republic 2.93 (0.07) 0.54 (0.02) 1.00 (0.03) 4.47 (0.10)
Denmark 3.21 (0.04) 0.77 (0.02) 1.09 (0.02) 5.06 (0.07)
Finland 3.13 (0.04) 0.32 (0.01) 1.07 (0.02) 4.52 (0.06)
France 2.85 (0.05) 0.55 (0.02) 1.31 (0.03) 4.72 (0.08)
Germany 3.06 (0.05) 0.51 (0.02) 1.71 (0.03) 5.28 (0.07)
Greece 3.18 (0.05) 1.99 (0.04) 1.85 (0.04) 7.02 (0.10)
Hungary 2.51 (0.04) 1.00 (0.03) 1.60 0.03) 5.10 (0.08)
Iceland 2.97 (0.02) 0.29 (0.01) 1.16 (0.02) 4.42 (0.04)
Ireland 2.54 (0.04) 0.32 (0.01) 1.20 (0.03) 4.05 (0.07)
Italy 2.91 (0.05) 0.58 (0.01) 2.10 (0.04) 5.58 (0.10)
Japan 2.70 (0.05) 0.26 (0.01) 0.69 (0.02) 3.65 (0.07)
Korea 3.58 (0.06) 1.02 (0.04) 1.22 (0.06) 5.84 (0.14)
Luxembourg 2.33 (0.03) 0.50 (0.02) 1.25 (0.02) 4.09 (0.05)
Mexico 3.15 (0.04) 1.01 (0.03) 2.12 (0.03) 6.24 (0.07)
Netherlands 2.17 (0.04) 0.54 (0.02) 1.21 (0.03) 3.90 (0.06)
New Zealand 4.06 (0.04) 0.41 (0.02) 1.28 (0.02) 5.74 (0.06)
Norway 2.64 (0.03) 0.93 (0.02) 1.23 (0.02) 4.80 (0.05)
Poland 2.72 (0.04) 0.62 (0.02) 2.02 (0.03) 5.36 (0.07)
Portugal 3.21 (0.04) 0.63 (0.02) 2.09 (0.04) 5.93 (0.08)
Slovak Republic 2.46 (0.07) 0.65 (0.03) 1.39 (0.04) 4.51 (0.12)
Spain 3.12 (0.04) 0.68 (0.02) 1.74 (0.03) 5.56 (0.07)
Sweden 2.81 (0.03) 0.50 (0.01) 1.15 (0.02) 4.45 (0.04)
Switzerland 2.36 (0.04) 0.39 (0.01) 1.12 (0.02) 3.87 (0.06)
Turkey 2.86 (0.09) 0.35 (0.05) 1.64 (0.05) 5.81 (0.18)
United Kingdom 4.25 (0.04) 0.48 (0.02) 1.45 (0.02) 6.18 (0.05)
United States 3.51 (0.05) 0.78 (0.02) 1.68 (0.03) 6.01 (0.06)
OECD average 2.99 (0.01) 0.64 (0.00) 1.42 (0.01) 5.04 (0.01)

a ‘‘No time’’ in any given activity is recoded to 0 hours per week in that activity, ‘‘less than 2
hours per week’’ is recoded to 1 hour per week, ‘‘2 or more but less than 4 hours per week’’ is
recoded to 3 hours per week, ‘‘4 or more but less than 6 hours per week’’ is recoded to 5 hours per
week and ‘‘6 or more hours per week’’ is recoded to 7 hours per week
Source OECD (2011, Table 2.2.a, p. 91)
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time, see Table 3.6 in the above (OECD 2011). The Netherlands remains close to
this average picture among OECD countries with 60, 28, and 12% for the
respective categories.

Table 3.4 Mean learning hours per week for mathematics, differentiated in regular school time,
out-of-school-lessons and individual study

Mean learning hours per weeka

Regular school
lessons

Out-of-school
time lessons

Individual
study

Total learning
hours

OECD Mean S.E Mean S.E Mean S.E Mean S.E

Australia 4.10 (0.03) 0.75 (0.02) 1.79 (0.02) 6.65 (0.05)
Austria 3.22 (0.05) 0.51 (0.02) 2.13 (0.04) 5.88 (0.08)
Belgium 3.58 (0.04) 0.55 (0.01) 1.79 (0.03) 5.93 (0.06)
Canada 4.50 (0.04) 0.94 (0.02) 1.97 (0.03) 7.45 (0.07)
Czech Republic 4.00 (0.05) 0.76 (0.02) 1.32 (0.03) 6.06 (0.08)
Denmark 4.44 (0.03) 1.36 (0.03) 1.74 (0.02) 7.52 (0.06)
Finland 3.45 (0.04) 0.37 (0.02) 1.20 (0.02) 5.02 (0.06)
France 3.84 (0.03) 0.93 (0.02) 1.74 (0.03) 6.50 (0.06)
Germany 3.88 (0.04) 0.82 (0.03) 2.27 (0.03) 6.99 (0.07)
Greece 3.45 (0.04) 2.23 (0.05) 2.01 (0.03) 7.71 (0.10)
Hungary 3.29 (0.04) 1.29 (0.03) 1.84 0.03) 6.42 (0.09)
Iceland 4.74 (0.02) 0.72 (0.02) 1.71 (0.02) 7.18 (0.05)
Ireland 3.66 (0.03) 0.72 (0.02) 1.76 (0.03) 6.14 (0.06)
Italy 3.74 (0.03) 0.89 (0.02) 2.48 (0.03) 7.12 (0.07)
Japan 4.24 (0.07) 0.71 (0.03) 1.48 (0.06) 6.43 (0.13)
Korea 4.70 (0.04) 2.28 (0.04) 2.31 (0.06) 9.32 (0.13)
Luxembourg 3.86 (0.03) 0.83 (0.02) 1.71 (0.02) 6.42 (0.05)
Mexico 3.94 (0.03) 1.18 (0.03) 2.26 (0.03) 7.35 (0.07)
Netherlands 2.87 (0.03) 0.69 (0.02) 1.47 (0.03) 5.02 (0.07)
New Zealand 4.38 (0.03) 0.68 (0.02) 1.59 (0.03) 6.66 (0.05)
Norway 3.39 (0.03) 1.05 (0.02) 1.40 (0.03) 5.84 (0.06)
Poland 4.36 (0.04) 0.78 (0.02) 2.09 (0.03) 7.23 (0.06)
Portugal 3.61 (0.04) 0.81 (0.02) 1.96 (0.03) 6.38 (0.07)
Slovak Republic 3.29 (0.05) 0.88 (0.03) 1.69 (0.03) 5.87 (0.10)
Spain 3.42 (0.03) 0.99 (0.02) 1.96 (0.03) 6.41 (0.06)
Sweden 3.09 (0.03) 0.61 (0.02) 1.18 (0.02) 4.88 (0.04)
Switzerland 3.86 (0.04) 0.70 (0.02) 1.69 (0.02) 6.26 (0.06)
Turkey 3.82 (0.06) 2.08 (0.05) 2.31 (0.05) 8.17 (0.14)
United Kingdom 3.78 (0.03) 0.63 (0.02) 1.49 (0.02) 5.90 (0.05)
United States 3.77 (0.05) 1.15 (0.03) 2.05 (0.03) 7.01 (0.07)
OECD average 3.81 (0.01) 0.96 (0.00) 1.81 (0.01) 6.59 (0.01)

a ‘‘No time’’ in any given activity is recoded to 0 hours per week in that activity, ‘‘less than 2
hours per week’’ is recoded to 1 hour per week, ‘‘2 or more but less than 4 hours per week’’ is
recoded to 3 hours per week, ‘‘4 or more but less than 6 hours per week’’ is recoded to 5 hours per
week and ‘‘6 or more hours per week’’ is recoded to 7 hours per week.
Source OECD (2011, Table 2.2.b, p. 92)
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In summary, it can be observed that the Netherlands is above average in total
instruction hours per year, among OECD countries, despite of a sizeable reduction
of total instruction time, which took place between 2000 and 2008 (-67 hours).
Next, again in comparison to OECD countries, the Netherlands is below average in

Table 3.5 Mean learning hours per week for the language of instruction, differentiated in regular
school time, out-of-school-lessons and individual study

Mean learning hours per weeka

Regular school
lessons

Out-of-school
time lessons

Individual
study

Total learning
hours

OECD Mean S.E Mean S.E Mean S.E Mean S.E

Australia 4.06 (0.03) 0.66 (0.02) 1.71 (0.02) 6.43 (0.04)
Austria 2.87 (0.03) 0.24 (0.02) 1.55 (0.04) 4.66 (0.07)
Belgium 3.49 (0.03) 0.46 (0.01) 1.35 (0.02) 5.30 (0.04)
Canada 4.43 (0.04) 0.86 (0.02) 1.74 (0.03) 7.06 (0.06)
Czech Republic 3.72 (0.03) 0.61 (0.01) 1.16 (0.02) 5.49 (0.05)
Denmark 5.50 (0.03) 1.68 (0.03) 2.16 (0.03) 9.34 (0.07)
Finland 3.13 (0.05) 0. 36 (0.01) 1.13 (0.02) 4.63 (0.07)
France 4.01 (0.03) 0.77 (0.02) 1.51 (0.02) 6.30 (0.04)
Germany 3.66 (0.03) 0.61 (0.02) 1.89 (0.03) 6.17 (0.05)
Greece 3.18 (0.04) 1.63 (0.03) 1.94 (0.03) 6.75 (0.08)
Hungary 3.18 (0.04) 1.31 (0.03) 1.86 (0.03) 6.36 (0.08)
Iceland 4.52 (0.02) 0.46 (0.02) 1.54 (0.02) 6.54 (0.04)
Ireland 3.55 (0.03) 0.63 (0.02) 1.75 (0.03) 5.94 (0.07)
Italy 4.62 (0.03) 0.79 (0.02) 2.95 (0.04) 8.37 (0.07)
Japan 3.82 (0.04) 0.43 (0.02) 0.94 (0.03) 5.19 (0.07)
Korea 4.48 (0.04) 1.45 (0.04) 1.40 (0.03) 7.34 (0.09)
Luxembourg 3.50 (0.03) 0.60 (0.02) 1.38 (0.02) 5.48 (0.04)
Mexico 3.73 (0.04) 1.10 (0.03) 2.06 (0.03) 6.87 (0.07)
Netherlands 2.92 (0.03) 0.64 (0.02) 1.33 (0.02) 4.89 (0.05)
New Zealand 4.39 (0.03) 0.65 (0.03) 1.57 (0.03) 6.62 (0.06)
Norway 3.60 (0.04) 1.16 (0.02) 1.44 (0.03) 6.19 (0.06)
Poland 4.64 (0.03) 0.70 (0.03) 2.22 (0.03) 7.56 (0.05)
Portugal 3.27 (0.03) 0.57 (0.02) 1.79 (0.03) 5.63 (0.05)
Slovak Republic 3.12 (0.05) 0.89 (0.03) 1.74 (0.03) 5.75 (0.08)
Spain 3.60 (0.03) 0.58 (0.02) 1.89 (0.03) 6.10 (0.05)
Sweden 3.12 (0.03) 0.68 (0.02) 1.26 (0.02) 5.06 (0.06)
Switzerland 3.65 (0.04) 0.49 (0.02) 1.40 (0.02) 5.54 (0.05)
Turkey 3.99 (0.05) 1.81 (0.05) 2.18 (0.05) 7.96 (0.12)
United kingdom 3.89 (0.04) 0.59 (0.02) 1.59 (0.02) 6.08 (0.06)
United states 3.64 (0.04) 1.11 (0.03) 1.87 (0.03) 6.65 (0.07)
OECD average 3.78 (0.01) 0.82 (0.00) 1.68 (0.01) 6.28 (0.01)

a ‘‘No time’’ in any given activity is recoded to 0 hours per week in that activity, ‘‘less than 2
hours per week’’ is recoded to 1 hour per week, ‘‘2 or more but less than 4 hours per week’’ is
recoded to 3 hours per week, ‘‘4 or more but less than 6 hours per week’’ is recoded to 5 hours per
week and ‘‘6 or more hours per week’’ is recoded to 7 hours per week.
Source OECD (2011, Table 2.2.c, p. 93)
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science, mathematics and language of instruction, at the level of 15-year-old
students. As far as the relative importance of regular school time, individual study
time and out-of-school lessons is concerned, the Netherlands remains close to the
OECD average distribution.

Table 3.6 Mean total learning hours per week for science, mathematics and language of
instruction, differentiated in regular school time, out-of-school-lessons and individual study

Mean learning hours per weeka

Regular
school
lessons

Out-of-school time
lessons

Individual
study

Total learning
hours

OECD Mean S.E Mean S.E Mean S.E Mean S.E

Australia 11.40 (0.07) 1.76 (0.04) 4.67 (0.06) 17.85 (0.12)
Austria 8.56 (0.09) 0.94 (0.04) 4.95 (0.08) 14.49 (0.16)
Belgium 9.70 (0.10) 1.32 (0.03) 4.39 (0.06) 15.43 (0.14)
Canada 12.93 (0.11) 2.35 (0.05) 5.26 (0.07) 20.63 (0.17)
Czech Republic 10.65 (0.11) 1.89 (0.04) 3.47 (0.05) 15.98 (0.15)
Denmark 13.16 (0.07) 3.83 (0.07) 5.00 (0.06) 21.94 (0.15)
Finland 9.71 (0.11) 1.06 (0.04) 3.41 (0.05) 14.16 (0.16)
France 10.71 (0.10) 2.24 (0.04) 4.56 (0.07) 17.55 (0.15)
Germany 10.61 (0.08) 1.92 (0.06) 5.87 (0.08) 18.44 (0.15)
Greece 9.82 (0.12) 5.84 (0.11) 5.79 (0.08) 21.48 (0.24)
Hungary 8.99 (0.10) 3.59 (0.06) 5.29 (0.08) 17.89 (0.19)
Iceland 12.24 (0.06) 1.46 (0.04) 4.42 (0.05) 18.14 (0.09)
Ireland 9.75 (0.08) 1.65 (0.05) 4.70 (0.08) 16.08 (0.15)
Italy 11.27 (0.09) 2.25 (0.04) 7.53 (0.07) 21.07 (0.17)
Japan 10.75 (0.13) 1.40 (0.05) 3.11 (0.10) 15.26 (0.22)
Korea 12.76 (0.11) 4.74 (0.08) 4.93 (0.12) 22.49 (0.25)
Luxembourg 9.71 (0.06) 1.93 (0.04) 4.33 (0.05) 15.98 (0.10)
Mexico 10.08 (0.09) 3.28 (0.08) 6.42 (0.08) 20.41 (0.19)
Netherlands 7.97 (0.07) 1.88 (0.05) 3.99 (0.06) 13.82 (0.12)
New Zealand 12.84 (0.09) 1.74 (0.06) 4.42 (0.07) 19.02 (0.14)
Norway 9.63 (0.08) 3.13 (0.05) 4.06 (0.06) 16.79 (0.12)
Poland 11.71 (0.09) 2.11 (0.05) 6.34 (0.07) 20.19 (0.14)
Portugal 10.08 (0.10) 1.99 (0.05) 5.83 (0.08) 17.94 (0.16)
Slovak Republic 8.88 (0.14) 2.40 (0.07) 4.81 (0.09) 16.11 (0.25)
Spain 10.15 (0.09) 2.24 (0.05) 5.58 (0.08) 18.08 (0.16)
Sweden 9.01 (0.07) 1.79 (0.04) 3.58 (0.05) 14.37 (0.12)
Switzerland 9.88 (0.09) 1.57 (0.04) 4.20 (0.04) 15.66 (0.13)
Turkey 10.67 (0.16) 5.22 (0.09) 6.11 (0.09) 21.88 (0.29)
United Kingdom 11.92 (0.09) 1.70 (0.05) 4.52 (0.06) 18.16 (0.14)
United States 10.95 (0.13) 3.04 (0.07) 5.59 (0.07) 19.69 (0.15)
OECD average 10.58 (0.02) 2.41 (0.01) 4.90 (0.01) 17.90 (0.03)

a ‘‘No time’’ in any given activity is recoded to 0 hours per week in that activity, ‘‘less than 2
hours per week’’ is recoded to 1 hour per week, ‘‘2 or more but less than 4 hours per week’’ is
recoded to 3 hours per week, ‘‘4 or more but less than 6 hours per week’’ is recoded to 5 hours per
week and ‘‘6 or more hours per week’’ is recoded to 7 hours per week.
Source OECD (2011, Table 2.2d, p. 94)
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Evidence of Time Effects on Achievement in International
Studies, Based on Simple Correlations

Influence of Time at School and Homework on Student
Performance, Analyzed in International Studies

Baker et al. (2004) discuss early results of internationally comparative assessment
studies in which time has been used as an independent variable. From their review
it appears that, in these studies, ‘‘time’’ or ‘‘instruction time’’ is used as an
overarching concept, which may refer to indicators of statutory, official instruction
time, as well as to indicators that approach time on task. They cite a study by
Fuller (1987), in which time is studied comparatively in developing countries.
Most studies showed positive effects of small magnitude. Baker et al. (2004) point
to the fact that these studies were carried out in developing countries, at a time
when large variance in educational conditions existed among and within these
countries.

In their own study, Baker et al. analyzed data from three international com-
parative assessment studies: PISA, 2000, TIMSS, 1999 and the IEA CIVICS study
(1999). Their conclusion about looking at the effect of time at between-country
level is as follows:

‘‘As a number of studies have shown, we find that there is no significant
relationship at the cross-national level between the achievement test scores and
the amount of instructional time’’ (Baker et al. 2004). They note that the difference
between students who receive 5 hours of math instruction per week and those who
are in countries where there are just 2 hours of instruction compares to a score
difference of 491–485 on the TIMSS mathematics test.

They then proceed to analyze the effects of total instruction time, and time in
mathematics and science classes on achievement within countries. The results are
shown in the summary Table 3.7.

Table 3.7 Within country effects of total instruction time and time in math, science and civics

Independent and dependent
variables

Average positive
correlations

Average negative
correlations

The
Netherlands

Total time/math achievement 0.09 -0.12 -0.16
Total time/science

achievement
0.13 -0.18 NS

Total time/civics achievement 0.26 -0.10 –
Mathematics time/math

achievement
0.14 -0.14 -0.28

Science time/science
achievement

0.23 a 0.23

Source Baker et al. (2004)
NS means not significant
a Only one country had a negative correlation of time for science and science achievement
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A striking outcome, not evident from the table is that for most comparisons
there was about an even distribution of positive, negative and nonsignificant
correlations. Science provided the great exception on this phenomenon, with the
large majority of countries showing a positive association. The results for The
Netherlands indicate sizeable negative correlation for mathematics and a positive
correlation for science.

The authors conclude that instructional time is a very simple resource ‘‘that
probably does not warrant much policy attention.’’ They say that, when other
variables, like opportunity to learn and instructional quality are controlled for, time
would work out as a simple step-function, showing effects only if very low
amounts of time would be compared to very high amounts of time. ‘‘There is little
evidence of a constant marginal achievement pay-off for each unit of additional
time, beyond a base amount’’ (ibid, 330). They go on to conclude that …‘‘as a very
simple resource, the impact of instructional time is so dependent on its relationship
to curriculum and instructional quality as to make it trivial, compared to those
more complex and primary resources of the school process.’’ As a matter of fact,
the authors imply that there are relatively little variations in time across countries,
as countries range between 800 and 1,000 hours per year at the lower secondary
level. Their recommendation to policy makers is quite straightforward: ‘‘Instruc-
tional time should not be considered as a major policy lever. Do not waste
resources on marginal increases in instructional time.’’

Baker and LeTendre (2005) analyzed the effects of homework on mathematics
achievement in a secondary analysis of the TIMSS 1999 dataset. Their conclusion
is stated as follows:

Not only did we fail to find any positive relationships, [but] the overall correlations
between national average student achievement and national averages in the frequency,
total amount, and percentage of teachers who used homework in grading are all negative!
If these data can be extrapolated to other subjects – a research topic that warrants
immediate study, in our opinion – then countries that try to improve their standing in the
world rankings of student achievement by raising the amount of homework might actually
be undermining their own success…. More homework may actually undermine national
achievement (ibid, p. 128).

Regular School Time, Out-of-School-Time Lessons
and Individual Study Analyzed on PISA 2006 Data

In the study by OECD (2011), titled: ‘‘Quality time for students,’’ from which
descriptive results were shown in the first paragraph of this chapter, regular school
time, out-of-school-time lessons and individual study were related to student
performance in science, mathematics, and reading, as measured in PISA 2006.

In Table 3.8, the cross-country correlations between each of the three time
indicators and performance in the three subjects are summarized.

These results show a low-to-medium-sized positive association between regular
time at school and student achievement, the fact that these associations are not

3 Time in Internationally Comparative Studies 41



statistically significant should be seen in relationship to the relatively small
number of units (30 OECD and 27 so called partner countries). With respect to
out-of-school time and individual study time, the correlations are all negative.
Particularly for science achievement, there is a relatively strong (negative) asso-
ciation with out-of-school time and individual study time. It should be noted that
these associations are ‘‘raw’’ correlations, without adjustment for student back-
ground characteristics or other control variable.

In this study, a composite indicator of total learning time per student was
computed, by adding up time spent in the three types (regular school time, out-of-
school time, and individual study time), as well as an indicator of relative time.
Relative time was defined as the ratio of one particular type and total learning
time. When regular time was put in the denominator of this ratio, relatively strong
positive associations were found for all subjects. For science, mathematics, and
reading literacy, the correlations were 0.79, 0.73, and 0.82, respectively. The
meaning of these results is that countries which spent a relatively large share of
total instruction time in regular school hours tend to have higher achievement
results in all three subjects, measured in PISA 2006.

The main conclusions of the report are stated as follows:

Across countries, the country average of learning time in regular school lessons is posi-
tively, but weakly related to country average performance, while learning time in out-of-
school time lessons and individual study is negatively related to performance (p. 13)

Across countries, findings show that students tend to perform better if a high percentage of
their total learning time, including regular school lessons, out-of-school-time lessons and
individual study, is dedicated to regular lessons (p. 13)

Students in countries that do well on PISA spent less time, on average, in out-of-school
lessons and individual study, and more time in regular school lessons, than students in low
performing countries (p. 14).

The study also established that students with a socioeconomically advantaged
background spent more time than disadvantaged students in regular school time and
individual study. A major recommendation to policy makers that was made is that

Table 3.8 Association between various types of learning time and achievement in science, math
and reading literacy as measured in PISA 2006

Science Mathematics Reading literacy

Regular time 0.26 0.50 0.50
Out-of-school time -0.65a -0.48 -0.54
Individual study time -0.65b -0.37 -0.52

The table is adapted from OECD (2011), Table 4.1b, p 243
a Values significant at the 10 % level
b Values that are statistically significant at the 5 % level
The values are product moment correlation coefficients computed from the proportions of
explained variance in the original table
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in order to improve a country’s performance students from disadvantaged back-
ground should be encouraged to spend more time learning in regular school lessons.

The message from this report seems to be that out-of-school time and individual
study time do not compensate for regular school lessons. A strong limitation of this
report is that just raw correlations at country level are computed, not adjusted for
student background characteristics and variables reflecting opportunity to learn
and quality of instruction. Indirectly, the study admits that the positive association
of time in regular school lessons is likely to depend on other school characteristics,
when they compare country level results:

In short, compared with the countries with high relative learning time in regular school
lessons, the countries with low relative learning time in these lessons turn out to have system
characteristics that are related to low overall performance: lower level of school materials
and human resources, less school autonomy and low proportions of standardized external
examinations’’ (Baker et al. 2004). The methodology used in this study does not allow
conclusions on the degree to which these factors confound the time/achievement associa-
tions. The authors’ opinion is evident from the following quotation: ‘‘The evidence implies
that it is the quality of learning time in regular school lessons, not the quantity of learning
hours, that explains the difference in performance across countries (Baker et al. 2004)

Change in Total Intended Instruction Time, Measured
at System Level, and Country Average Achievement
in Reading Literacy, Based on PISA 2009 Data

In a secondary analysis of the PISA 2000 and 2009 datasets, (Scheerens et al. 2012)
compared the association of total intended instruction time with country average
reading performance in 2000–2009. In addition the change in country average total
intended instruction time was related to the change in country average reading
performance between 2000 and 2009. As mentioned in the first paragraph of this
chapter ‘‘intended instruction time’’ was measured as the ‘‘number of hours per year
during which students receive instruction in the compulsory and non-compulsory
part of the curriculum.’’ The results are summarized in Table 3.9a–c.

Table 3.9 Correlation of system level characteristics with (a, b) national reading mean (PISA
2000, 2009) (c) changes in reading performance per country (2000–2009)

Correlation Number
of
countries

Significance
(two-tailed)

(a) 2000 data
Total intended instruction time 12–14 year olds (2000) -0.398 28 0.036
(b) 2009 data
Total intended instruction time 12–14 year olds (2008) -0.211 28 0.282
(c) Change between 2000 and 2009
Total intended instruction time 12–14 year olds

(2000–2008)
-0.251 21 0.272
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The results show negative correlations in the cross-sectional as well as the
longitudinal analyses. The cross-sectional negative correlations imply that higher
intended instruction time is associated with lower average achievement, and vice
versa, countries with lower intended instruction time tend to do better on PISA
country average reading achievement than countries with higher intended
instruction time. The negative association shown in Table 3.9c, means that
countries that increased total intended instruction time did less well on PISA
reading literacy than countries that decreased their total intended instruction time.

The limitation of unadjusted raw correlations that was referred to in the pre-
vious section, applies to these results as well. The analysis based on change in
country average scores, and the correlation between the change scores on time and
achievement was meant to meet some of the challenges that the interpretation of
cross-sectional correlations provides (Gustavsson 2010). The negative sign of the
correlation based on changes in average instruction time and average achievement
favours an interpretation in the sense of weak performing countries trying to
improve by extending learning time. An alternative interpretation that cannot be
checked with simple correlations would be that countries improving on other,
more powerful, indicators of educational quality (like opportunity to learn and
teaching quality) might have economized on total intended instruction time.

The discrepancy between the results of the OECD study discussed in the pre-
vious section and the present study, in the sense that the former study found
positive correlations and the latter negative correlations, might be attributed to the
fact that the OECD study investigated teaching time per subject, associated with
achievement in the corresponding subject, while the present study analyzed total
instruction time at the level of 12–14-year-old students. Looking at instruction
time per subject should be considered as a more precise indicator, than total
intended instruction time as a general education resource.

Time Effects in an International Study, Based on Multilevel
Structural Equation Modeling

In previous sections, many original authors and critical reviewers tentatively
explained low, or negative associations of time indicators with achievement, by
referring to other, allegedly more powerful effectiveness enhancing factors and
variables. Throughout this research literature, there is the more or less outspoken
conclusion that time is just a very basic resource, a ‘‘vessel’’ that only pays off
when filled with good quality teaching.

The only way to gain more clarity on this expectation is to analyze what remains
of time effects, when other relevant variables, both student background variables
and process indicators of educational quality, are analyzed simultaneously.

In the remaining section of this chapter, a study by some of the authors of this
report will be cited in somewhat more detail. Time was included in several
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multilevel scenarios of educational effectiveness, which were explored on the
PISA 2009 dataset (Scheerens et al. 2012). At system level, time was measured as
compulsory learning time for reading and writing at lower secondary level, as
reported in Education at a Glance, 2010. At school level reading time was obtained
from student reports on minutes per week in reading test language lessons.

Time measured at system and student level was included in two of the four
scenarios that were tested, the ‘‘implementation scenario’’ and the ‘‘accountability
scenario.’’

The Implementation Scenario

The basic idea behind this scenario is that important policy amenable variables in
education have a meaning at system level and school level. The clearest case is
autonomy, defined as discretionary influence of schools, as compared to higher
administrative levels. One might expect that schools will act according to the
national regulations, but as these may differ in being explicit and may not be
monitored very strongly, actual patterns of autonomy as defined by the schools
themselves may still differ. The influence of national regulation of school auton-
omy will clearly be constrained by the degree to which schools ‘‘implement’’ the
national regulations to the letter. In the case of school autonomy, one would expect
a clear positive association between autonomy as defined at system level and
autonomy as measured at school level.

A similar kind of reasoning applies to national accountability requirements. At
school-level schools may show behavior that is more or less strict in meeting these
requirements. The school-level variable of interest according to the implementa-
tion scenario would be the degree to which schools use test and evaluation results
to meet external accountability requirements.

The degree to which parents are free to choose a school for their children, as
determined by national laws and regulations, should reflect actual opportunities to
do so at school level. Still schools might choose to restrict free choice by setting
specific admission criteria, or, on the contrary, take extra measures to facilitate
parent choice.

In the case of stratification of national school systems, associated school
variables are seen as possible ‘‘boosters’’ of stratification. As national stratification
of schools is ‘‘inescapable’’ for schools, implementation is not the real issue. It
may be the case, however, that stratification is an aspect of national educational
cultures that is expressed not only in the design of the educational system at macro
level, but also in preferences for stratification measures at school level, such as
streaming and ability grouping. Learning time for reading, measured at school
level is expected to be positively associated with total intended instruction time,
measured at system level.

The general hypothesis behind the implementation scenario is that system and
school-level conditions create aligned, and mutually enforcing stimuli in
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schooling, and that the impact of system-level policies is dependent on imple-
mented, or aligned conditions at school-level. Alternative hypotheses could either
be ‘‘loose coupling,’’ when there is no discernible positive indirect effect of sys-
tem-level conditions and associated school-level conditions or ‘‘compensation,’’
when school-level conditions compensate for a lack of system-level input; a case
in point would be streaming in schools belonging to a comprehensive school
system.The variables that were used in the analysis of the implementation scenario
are listed in Table 3.10.

Table 3.10 Variables used for testing the implementation scenario

School autonomy at system-level measured by means of:
• percentage of decision taken at school level for organization of instructiona

• percentage of decision taken at school level for resourcesa

School autonomy at school-level based upon:
• level of responsibility of school staff in issues relating to curriculum and assessmenta

• level of responsibility of school staff in allocating resourcesa

Accountability at system-level will measured as:
• the existence of external standard based examinationsb

• the existence of national assessmentsb

Accountability at school-levelc:
• schools providing comparative assessment based information to parents
• schools compare with other schools
• schools post achievement data publicly
• school have their progress tracked by administrative authorities

School choice at system-level:
• whether students have the right to be enrolled in any traditional public schoolb

Choice at school-level:
• the frequency of taking performance records into consideration for admitting studentsd

Stratification at system-level will be measured as:
• age of first selection in secondary educationa

• number of school typesa

Stratification at school-level:
• ability groupingd

• transferring students to another school on the basis of special learning needsd

• transferring students to another school on the basis of low achievementd

Learning time at system level is measured as
• Compulsory learning time reading and writing as reported in Education at a Glance (2010)a

Reading time at school level is measured through
• Student reports on the weekly time spent in lessons on the test languagea

Co-variables:
ESCS (socioeconomic statues) at student and at school-levela

Reading Achievemente

a Transformed to standard normal
b Dichotomous 0 = no, 1 = yes
c Index composed of the 4 listed dichotomous variables transformed to standard normal using an
item response theory (IRT) model
d Discrete variable with three values: -1 = never, 0 = sometimes, 1 = always
e For Reading Achievement, plausible values as published in the PISA 2009 data base were used
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The results of the multilevel SEM analysis of the implementation scenario,
based on data from 15 countries, are rendered in the path diagram, shown in
Fig. 3.1. Details on the methodology are provided in the original report (Scheerens
et al. 2012).

The numbers in brackets are the direct effects of the system level variables on
educational achievement. In the context of this report, only the results considering
time will be discussed. The expected positive association of total intended
instruction time at system level and time in language lessons at school level was
confirmed (path coefficient 0.34 in Fig. 3.1). The direct effect from total intended
instruction time on reading achievement was small and negative (-0.09), while
the path from reading time at school and achievement likewise showed a small and
negative association (-0.07). The indirect effect, the product of the path from
system level learning time to school level time for reading and the path from
school level reading time and reading achievement is negligibly small (–0.02). The
test of the model depicted in Fig. 3.1, without socioeconomic status of the student,
at individual and at school level, had important consequences for several variables,
but not for time. For time, the associations remained practically the same
(divergences all remained below 0.02) (Scheerens et al. 2012).

The Accountability Scenario

Control of educational systems, based on educational outcomes, can be seen as a
‘‘retroactive’’ interpretation of the rationality paradigm (Scheerens et al. 2003) and

Fig. 3.1 Estimates of the implementation scenario with ESCS. The numbers on the left-hand
side are the direct effects of system-level variables on achievement. From: Scheerens et al. (2012)
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as a replacement of more proactive synoptic planning approaches. The upsurge of
accountability policies is to be associated with decentralization and increased
school autonomy. Governments providing for devolution of authority to lower
levels in important functional domains, like personnel policy, organization of
instruction and the curriculum, often compensated this freedom on ‘‘processes,’’
with stricter control over outcomes. This particular pattern of functional
(de)centralization is to be seen as the core idea of ‘‘new public management.’’
Empirical support for a positive association of accountability and student
achievement outcomes is presented in the work by Bishop on central standards
oriented examinations, (Bishop 1997) and by Woessmann, Luedemann, Schuetz
and West about interactions of accountability and facets of school autonomy
(Woessmann et al. 2009). In Part IV of the Initial Report on PISA 2009, support
for this kind of interaction was also found (OECD 2010). When it comes to the
question on how system-level accountability mechanisms affect student achieve-
ment through intermediary school processes, one could distinguish between a
motivational and a cognitive, instrumental influence. External accountability and
high stakes testing create a motivational set for schools, that makes them more
aware of optimizing student achievement and that is based on extrinsic motivation.
At the same time these policies provide strong cognitive cues and elaboration
about what to teach and which priorities should be targeted. In the above
description shared views on what is to be accomplished with students is one of the
corner stones of internal accountability. A second cognitive mechanism that could
be attached to internal accountability is formative use of tests and feedback to
teachers and students. When instructional leadership and didactically oriented
professional consultation among teachers are added to the picture strong linkage
between major school-level levers of effective schooling is provided. In short, by
stimulating achievement orientation, clear targeting of subject matter and teaching
practice, formative evaluation and feedback, accountability may set in motion key
levers of effective schooling. A constraint in all of this is that in many countries
testing and formative use of feedback are still considered as suspicious ‘‘techno-
cratic’’ means, that are often met with resistance. These resistances explain the
often established under-utilization of internal evaluative data (e.g., Scheerens
2004; Schildkamp 2007). A final facet of an achievement oriented attitude in
schools would be maximization of learning time in basic subjects. The variables
that were used for testing the accountability scenario are listed in Table 3.11.

The results of the multilevel SEM analysis of the accountability scenario, based
on data from 32 countries, are rendered in the path diagram, shown in Fig. 3.2.
Details on the methodology are provided in the original report (Scheerens et al.
2012).

As was the case for the outcomes based on the implementation scenario, the
direct effect of reading time at school on reading achievement was negative and
very small (-0.05). Moreover, associations between time and other facets of
achievement oriented strategies at school level were smaller than expected. Next,
the expected positive association between these school level characteristics and
system level accountability was altogether absent. When the scenario was
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analyzed without including socioeconomic status (ESCS) at school and individual
student level, no important deviations were noted, and the association between
reading time and reading achievement was still -0.05 (Scheerens et al. 2012).

Conclusions

Discussing the overall outcomes of the exploration of these scenarios is beyond the
scope of this report. In general terms, the results did not support the hypothesis of
system level variables facilitating school level conditions of schooling, and,
moreover, the influence of the school variables on achievement appeared to be rather
weak for most variables. The small-to-medium-sized positive association of

Fig. 3.2 Estimates of the accountability scenario with ESCS. The number in brackets is the
direct effect of accountability on achievement. From: Scheerens et al. (2012)

Table 3.11 Variables used in the accountability scenario

Accountability at system-level was seen as a latent variable, based on the following measured
variables:
• the existence of external standard based examinations
• the existence of national assessments
• whether or not a country has a centralized curriculum

At school-level the following intermediary variables were used:
• Frequency of assessing students using different methods
• Principal’s active involvement in school affairs
• Degree to which teachers stimulate students’ reading engagement and reading skills
• Student-related aspects of school climate
• Degree to which teachers use structuring and scaffolding strategies in language lessons

Reading time at school was measured through student reports, on weekly time in test language
lessons

Co-variables: ESCS at student and at school-level and School size
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intended instruction time and reading time at school could be interpreted as weakly
confirming the implementation idea. The most important outcome, as far as the
influence of time on student achievement was concerned, was the negligibly small
effect of reading time that resulted from these multivariate analyses. This result
confirms the earlier cited critical comments of original authors and reviewers sug-
gesting that the influence of time on educational achievement is strongly dependent
on variables that are conceptually closer to the substance of educational quality.

Closing Discussion on Instructional Time Seen
from an International Perspective

International comparative studies, first of all, provide a notion on how countries
differ in total instruction time, at school, and out-of-school.

Among OECD countries total instruction time for students aged 15, during
regular school time, ranges from 794 hours in The Czech Republic to 1083 in
Chili. The OECD average is 948 hours. The Netherlands is well above this average
with 1,000 hours.

When looking at the position of the Netherlands with respect to the total
number of learning hours in the three PISA subject matter areas, and totalized over
regular time at school, out-of-school time lessons and homework, it is striking that
for science (less than 4 hours per week), mathematics (about 5 hours per week),
and language of instruction (about 5 hours per week) we are in the range of lowest
scoring countries, that is countries that spent the least time on these subjects.
Countries at the high end of the distribution spend about 9 hours on these subjects
(OECD 2011, 29). The Netherlands is below the OECD average in all subjects:
science 3.90 versus 5.04; mathematics 5.02 versus 6.59 and language 4.89 versus
6.28. When looking at the sum total of weekly hours of instruction in these three
subject matter areas, the total for the Netherland is 13.82, while the OECD average
is 17.90 hours. Given the fact that the Netherlands scores way above the OECD
average on the whole of the school curriculum in the total of intended instruction
hours per year (in 2012, 1,000 hours as compared to an OECD average of 948),
these comparisons would suggest that, at least at the level of 15-year-old students,
the Netherlands, as compared to other countries, spends less time on basic sub-
jects, as compared to ‘‘other subjects.’’ These figures are confirmed in the report on
PISA 2009 (OECD 2010).

Data on the degree to which countries have changed total intended instruction
time between 2000 and 2008, indicates that about as many countries diminished or
expanded time. The Netherlands went down from 1,067 to 2,000 hours in this period.

The following results were seen in international studies that correlated time
indicators with achievement in mathematics, reading or science.

• Baker et al. (2004) report nonsignificant correlations at country level between
regular teaching time in mathematics, science, and reading in secondary
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analyses of TIMSS and PIRLS. Moreover, these authors found that, at country
level, positive, negative and nonsignificant relationships were about equally
divided across countries;

• Baker and LeTendre (2005) found negative correlations between amount of
homework and achievement in mathematics (TIMSS 1999) achievement;

• Scheerens et al. (2012) report negative correlations between total intended
instruction time at national level and country average achievement in reading, in
2000 and 2009, based on PISA data; these authors also computed the correlation
between change in intended instruction time and change in student reading
achievement between 2000 and 2009; and found a nonsignificant negative
correlation of 0.25;

• OECD (2011) reports positive correlations, computed at between country level,
between time spent in regular lessons in science, mathematics and test language
and the respective student achievement results (0.25, 0.50, and 0.50), respec-
tively; all associations for time spent on out-of-school lessons and individual
study were negative.

When the association of time and achievement was studied by means of multi-
level structural equation modeling applied to the PISA 2009 dataset, very small
negative associations were found in a study by Scheerens et al. (2012).

What do these results based on internationally comparative studies add to the
research results that were summarized in Chap. 2?

First of all, the descriptive information shows that countries tend to use time as
a malleable variable, as some countries induce sizeable changes in total intended
instruction time, however, since increasing time occurred about as frequent as
diminishing time, it is doubtful whether these changes are directly targeted at
enhancing student achievement.

Secondly, international studies frequently report negative correlations, partic-
ularly at the between country level. In some cases, the negative correlation might
be attributed to the operational definition of time that was used in the study. For
example, in the study by Scheerens et al. (2012), nationally defined total intended
instruction time was used, while in the study by OECD (2011) time per subject,
measured at school level was studied. It is not improbably that the more distal
‘‘intended’’ instruction time will show weaker association with achievement in a
particular subject than the more proximal time per subject indicator. Also, subject
matter area could make a difference. When comparing results from PISA 2006 and
PISA 2009, for the main subject matter area in these two waves of PISA, science
and reading literacy, regular school time was positively correlated with the science
results in 2006 and negatively with reading literacy in 2009 (OECD 2007, 263,
OECD 2010, p. 51).

Thirdly, considering again negative associations between regular time at school
and student achievement, these results seem to be at odds with common sense, and
also, to some extent, with the overriding pattern of results from meta-analyses,
research studies and program evaluations reviewed in Chap. 2 (despite severe
methodological criticisms concerning the way these results were established).
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Analyses on these international datasets are prone to even more basic methodo-
logical criticism than the earlier reviewed research studies. Most results are
obtained by means of cross-sectional analysis. This means that, among others, it is
hard to rule out ‘‘reversed causation.’’ In the case at hand this would mean that low
achieving schools or educational systems, would try to improve by extending
learning time. Negative associations might result even if expanded time might do
some good, but not sufficient to counter more powerful conditions of low
achievement. The approach to measure change over time, at system level and
correlate with country level change of achievement, is seen as one of the possible
remedies to rule out reversed causation, as is multilevel structural equation
modeling. Both methods were applied in the study by Scheerens et al., and the
result was that the associations remained negative.

Finally, a striking outcome of the study by OECD (2011) was the consistent
negative association of out-of-school lessons as well as individual study (home-
work) and achievement. Other results from the same study make it plausible that
countries with generally less favorable educational conditions made more use of
out-of-school lessons and individual study, than countries with better conditions.

All in all it should be concluded that the results from international comparative
studies concerning the association of time with educational achievement should be
interpreted with a lot of caution. Negative associations of facets of time and
student achievement at country level could mean that the causal direction is
reversed, in the sense that more investment in time happens as a reaction to low
performance rather than as a cause of higher performance. The finding that neg-
ative associations persisted in the secondary analyses of the PISA 2009 dataset,
when change in time investment was related to change in performance between
countries, indicates that this phenomenon is not just an artifact of cross-sectional
research design, but a matter of reactive policy (more time investment when
achievement results are low) which compensates insufficiently for more important
sources of low achievement, such as low SES composition.
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Chapter 4
Meta-Analyses

Maria Hendriks, Hans Luyten, Jaap Scheerens and Peter Sleegers

Abstract In this chapter results of a research synthesis and quantitative meta-
analyses of three facets of time effects in education are presented, namely time at
school during regular lesson hours, homework, and extended learning time. The
number of studies for these three facets of time that could be used for a qualitative
synthesis (so-called vote counting on the basis of significant and non-significant
associations) was 31 for learning time at school, 52 for homework, and 15 for out of
school learning. Effect sizes were available for 16 studies on learning time at school
and 45 studies concerning the effects of homework. The number of studies on out of
school learning was too small to conduct a quantitative meta-analysis. The average
effect size for the meta-analyses on time at school and homework were .05 (Fisher Z
coefficient) for both time facets. These results are considerably lower than those that
could be obtained by averaging results of other meta-analyses; as these averages
amounted to .18 for time at school, and .15 for homework.
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Introduction

In this chapter, results of a research synthesis and quantitative meta-analyses on
the effects of time on student performance in education are presented. The three
categories of education time, which were used in the earlier chapters, namely time
at school during regular lesson hours, homework, and extended learning time, were
addressed in separate reviews and meta-analyses.

Moreover, specific facets of time at school and homework were distinguished,
so that separate results for these subcategories could be obtained.

In the case of time during regular lesson hours, a distinction was made between
allocated time, instruction time, and time on task. In correspondence with definitions
presented in earlier chapters, allocated time refers to official teaching hours. Instruction
time refers to the part of the allocated time that is spent on instruction, where the
difference between allocated and ‘‘net’’ instruction time may be caused by the time the
teachers need to get the class organized, disruptions, etc. Time on task is defined on the
basis of student behavior, as the time he or she manifests on-task behavior.

Three types of measures of homework were distinguished: homework fre-
quency, homework time, and amount of homework. The first refers to the number
of times students get homework assignments, the second to the time they spent on
homework, and while amount of homework refers to the amount of subject matter
that the students covered during homework (see the introduction of these inter-
pretations of homework in Chap. 1). In the actual analyses, studies in which
homework was measured at the individual student level were distinguished from
studies in which school or classroom level definitions of homework were used.

Extended learning time, as part of out-of-school programs, was described in
Chap. 1, as a heterogeneous set of activities, varying in primary objectives (e.g.,
academic learning, social engagement, and care taking) and form (extended school
day, extended school year, summer learning, and private tuition sessions). The
studies that were selected for our review all contained cognitive outcome mea-
sures, implying that these programs at least targeted such outcomes, possibly next
to other objectives. In the review and meta-analysis of extended learning time, no
attempt was made to analyze specific facets or subcategories. This decision was
also based on the relatively low number of studies and effect sizes.

In our synthesis of research results we applied two methodological approaches.
In the first place we used the so-called ‘‘vote count’’ technique, which basically
consists of counting the number of positive and negative statistically significant
and nonsignificant associations. This technique could be seen as a rather primitive
form of meta-analysis,1 which has many limitations, as will be documented in
more detail when presenting the analyses. The main reason to still use the vote
count method was that a sizeable number of relevant studies did not provide
sufficient detailed information to permit calculation of an effect size. In order to

1 Following Cooper et al. (2009), ‘‘vote counting’’ is still seen as meta-analysis, since it involves
statistically describing study outcomes.
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not throw away the information from these studies, we used the less demanding
vote-count procedure. In the second place we carried out quantitative meta-anal-
yses, in which effect estimates were combined statistically. As research studies
may contain several outcome measures to which time is associated, decisions have
to be made with respect to the grouping of the outcome variables. On this issue, we
decided to distinguish outcome variables and their association with time, when
these belonged to different subsamples of the study. So the sample was used as the
unit of analysis in the meta-analyses. In case, more effect size estimates of the
time–achievement relationship were calculated for one single sample of students,
these effect sizes were averaged prior to the meta-analysis, so that each sample
yielded only one effect size estimate.

For the case of studies addressing the effect of extended learning time, the
number of samples to which quantitative meta-analyses could be applied was
altogether too small, so that, for this variable a vote count was the only option. The
techniques of vote counting and meta-analysis were used to synthesize the results
of studies published between 1985 and 2011.

The present meta-analyses are a reanalysis and extension of earlier meta-
analyses published by Scheerens and Bosker (1997), Scheerens et al. (2005), and
Scheerens et al. (2007). The earlier meta-analyses focused more broadly on
effectiveness enhancing variables at school and instructional level, including two
of the variables addressed in this report: learning time at school and homework.
Extended learning time, the third variable of interest in this study was not included
in the previous meta-analyses. The previous meta-analyses used studies published
between 1985 and 2005. The data available from the earlier meta-analyses were
reanalyzed, together with the analyses of the more recent studies.

Search Strategy and Selection Criteria

For studies published in the period 2005–2011, a computer-assisted search was
conducted in November 2011.

The following online databases were used: Web of science
(www.isiknowledge.com); Scopus (www.scopus.com); and ERIC and Psycinfo
(provided through Ebscohost). The databases were primarily explored using the
same key terms as used in the meta-analyses by Scheerens et al. (2007) that
focused on effectiveness enhancing variables at school and instructional level,
including learning time at school and homework:

(‘‘school effectiveness’’ or ‘‘education* effectiveness’’ or ‘‘teach* effectiveness’’ or
effectiv* teaching’’ or ‘‘effective instruction’’ or ‘‘instruction* effectiveness’’ or ‘‘mastery
learning’’ or ‘‘constructivist teaching’’ or ‘‘mathematics instruction’’ or ‘‘reading
instruction’’ or ‘‘science instruction’’ or ‘‘mathematics teaching’’ or ‘‘reading teaching’’ or
‘‘science teaching’’)

In addition, the following terms were used in the search:

4 Meta-Analyses 57

http://www.isiknowledge.com
http://www.scopus.com


(‘‘value added’’ or attainment or achievement or ‘‘learn* result*’’ or ‘‘learn* outcome*’’ or
‘‘learn* gain’’ or ‘‘student* progress’’)

To restrict the number of publications, key terms with regard to the time variables of
interest for this meta-analysis (learning time at school, homework, and extended
learning time) were combined with the search terms used in the metaanalysis by
Scheerens et al. (2007). For this third group of keywords, the following terms were used:

(‘‘school* time’’, instruction* time, ‘‘class* time, ‘‘learn* time’’, ‘‘teach* time’’, home-
work, ‘‘opportunity to learn’’, ‘‘time on task’’, ‘‘out school’’, ‘‘after school’’, ‘‘extended
school day’’, ‘‘extended school year’’, ‘‘lengthened school day’’, ‘‘lengthened school
year’’, ‘‘vacation program’’, ‘‘summer school’’, ‘‘weekend school’’, ‘‘homework study’’,
tutoring, ’’supplementary education’’, ’’supplementary schools ’’)

A total of 13,047 publications were found. After removing the duplicate pub-
lications 10,626 unique publications were left.

The next step then was to examine the title and abstract of each publication to
determine whether the study met the following in and exclusion criteria:

• The study had to include an independent variable measuring learning time at
school or time spent on homework or extended learning time at student, class, or
school level.

• The study had to include a measure of cognitive student achievement in
mathematics, language, science, or other school subjects as the dependent
variable. Examples include scores on standardized tests, achievement gain
scores, and grades in subject areas.

• The study had to focus on primary or secondary education (for students aged
6–18). Studies that focused on preschool, kindergarten, or on postsecondary
education were excluded.

• The study had to be conducted in regular education. Studies containing specific
samples of students in regular schools (such as students with learning, physical,
emotional, or behavioral disabilities) or studies conducted in schools for special
education were excluded from the meta-analysis.

• The study had to be published or reported between 2005 and 2011. Studies
published as online first publication in 2011 were also included.

• The study had to be written in English, German or Dutch.
• The study had to have estimated in some way the relationship between a

measure of learning time at school, homework time or extended learning time,
and student achievement. For the quantitative meta-analyses, the study had to
provide one or more effect sizes or had to include sufficient quantitative
information to permit the calculation of an effect size.

If the abstract of the publication did not include sufficient information to decide
that the publication met the in or exclusion criteria, the full text of the publication was
reviewed by one of the researchers. In total, 382 publications passed to the second
round for full-text review. In addition, to identify additional published studies, recent
reviews and books on learning time at school, homework, and out-of-school learning
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time were examined, as well as the literature review sections from the obtained
articles, chapters, research reports, conference papers, and dissertations.

The review of full-text publications resulted in 47 publications covering the
period 2005–2011 to be fully coded in the coding phase.

Coding Procedure

Lipsey and Wilson (2001) define two levels at which the data of the study should be
coded: the study level and the level of an effect size estimate. The authors define a
study as ‘‘a set of data collected under a single research plan from a designated
sample of respondents’’ (Lipsey and Wilson, p. 76). A study may contain different
samples, when the same research is conducted on different samples of participants
(e.g., when students are sampled in different grades, cohorts of students, or students
in different stages of schooling primary or secondary) or when students are sampled
in different countries. An estimate is an effect size, calculated for a quantitative
relationship between an independent and dependent variable. As a study may
include, for example, different measurements of the independent variable (such as
allocated learning time and time on task in the case of learning time at school), as well
as different achievement measures to measure the dependent variable (such as dif-
ferent subtests covering different domains of subject matter), assessments of pupils at
several points in time, and different analysis methods (e.g., Pearson correlation and
regression), a study may yield many effect sizes, each estimate different from the
others with regard to some of its details.

The studies selected between 2005 and 2010 were coded by the researchers
applying the same coding procedure as used by Scheerens et al. (2007). The coding
form included five different sections: report and study identification, characteristics
of the independent (time) variable(s) measured, sample characteristics, study
characteristics, and time effects (effect sizes).

The report and study identification section recorded the author(s), the title, and
the year of the publication.

The section with characteristics of the time variable(s) measured coded the
conceptualization of the time variable(s) used in the study (i.e., learning time at
school, homework time at pupil level, homework time at class/school level, and
extended learning time) as well as the subcategories or types of the time variables
distinguished (allocated time, instruction time and time on task for learning time at
school and homework frequency, homework time and amount of homework for
homework at individual level and homework at class/school level, respectively). The
operational definitions of the time variables used in the studies were recorded too.

The sample characteristics section recorded the study setting and participants.
For study setting, the country or countries selected to take part in the research were
coded. With regard to participants, the stage of schooling (primary or secondary
level), the sample referred to was coded, as well as the grade or age level(s) of the
students the sample focused on. The number of schools, classes, and students
included in the sample was recorded as well.
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The study characteristics section coded the research design chosen, the type of
instruments employed to measure the time variable(s), the statistical techniques con-
ducted, and the model specification. For the type of research design we coded whether
the study applied a quasi experimental—or experimental research design and whether
or not a correlational survey design was used. With regard to the type of instruments
used, we coded whether a survey instrument or log was used and who the respondents
were (students, teachers, principals, and/or students), and whether data were collected
by means of classroom observation or video analysis or (quasi) experimental manip-
ulation. The studies were further categorized according to the statistical techniques
conducted to investigate the association between time and achievement. The following
main categories were employed: ANOVA, Pearson correlation analysis, regression
analysis, path analysis/LISREL/SEM, and multi-level analysis. We also coded whe-
ther the study accounted for covariates at the student level, i.e., if the study controlled
for prior achievement, ability and/or student social background. For learning time at
school we coded whether, in addition to the time variable used, (other) process vari-
ables at class or school level were included in the study as well.

Finally, the time effects section recorded the effects sizes, either taken directly
from the selected publications or calculated (see section calculation of effects sizes
below). The effect sizes were coded as reflecting the types of outcome variables
used (i.e., achievement test score, value-added output indicator, gain score,
attainment measure, and grade) as well the academic subject(s) addressed in the
achievement measure. Four groups of subjects were distinguished in the coding:
language, mathematics, science, and other subjects.

Vote Counting Procedure

As stated in the introduction, a vote counting procedure was applied to permit
inclusion of those studies that reported on the significance and direction of the
association between a measure of learning time or homework time and student
achievement, but did not provide sufficient information to permit the calculation of
an effect size estimate.

Vote counting comes down to counting the number of positive significant, neg-
ative significant, and nonsignificant associations between an independent variable
and a specific dependent variable of interest from a given set of studies at a specified
significance level, in this case time different conceptualizations of time and student
achievement (Bushman and Wang 2009). We used a significance level of a = 0.05.
When multiple effect size estimates were reported in a study, each effect was indi-
vidually included in the vote counts. Vote counting procedures were applied for each
of the four main independent variables: learning time at school, homework time at
pupil level, homework time at class/school level, and extended learning time.

The vote-counting procedure has been criticized on several grounds (Borenstein
et al. 2009; Bushman 1994; Bushman and Wang 2009; Scheerens et al. 2005). It does
not incorporate sample size into the vote. As sample sizes increase, the probability of
obtaining statistically significant results increase. Next, the vote-counting procedure
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does not allow the researcher to determine which treatment is the best in an absolute
sense as it does not provide an effect size estimate. Finally, when multiple effects are
reported in a study, such a study has a larger influence on the results of the vote count
procedure than a study where only one effect is reported.

As vote counting is less powerful, it should not be seen as a full blown alter-
native to the quantitative synthesis of effect sizes, but, rather as a complementary
strategy.

Table 4.1 gives an overview of the studies, samples, and estimates included in
the vote-counting procedures. Due to two studies (Dettmers et al. 2009; Hungi and
Thuku 2010) in which the association between homework and achievement was
analyzed on data from a great number of countries (40 and 14 countries respec-
tively), the number of samples appeared to be higher for studies on homework as
compared to those on learning time at school and extended learning time.

Calculation of Effect Sizes

In the majority of studies that were fully coded in our database, coefficients from
regression and multilevel analysis were reported. Standardized regression coeffi-
cients were substituted directly for correlation coefficients as b corresponds to
r equally well. This is the case when betas are close to zero (b B 0.12), and this is
independent of the number of predictors included in the regression model
(Peterson and Brown 2005). For studies that reported unstandardized coefficients,
standardized coefficients were computed if the standard deviations of the
explanatory variable and the achievement measure were presented in the publi-
cation. This was only possible for a minor number of studies. In these cases, we
applied the formulae presented in Hox (1995, p. 25) to calculate the standardized
regression coefficient and standard error.

For the majority of studies that reported unstandardized regression coefficients,
we were not able to calculate standardized coefficients. Therefore, these studies
were excluded from the quantitative meta-analysis and only included in the vote-
counting analysis.

In a number of studies, such as the one by Hungi and Postlethwaite (2009) e.g.,
effect sizes were reported for significant effects only, and not for nonsignificant
ones. In these studies, nonsignificant effect sizes were either reported as ‘not
significant’, leaving the corresponding cell in a table blank or the effect sizes were
not included in tables, because they did not give a significant contribution to the

Table 4.1 Number of studies, samples and estimates included in the vote-counting procedure

Studies Samples Effect size estimates

Learning time at school (class/school level) 31 46 128
Homework (pupil level) 26 68 130
Homework (class/school level) 26 72 128
Extended learning time (pupil level) 15 22 59
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published model. If the number of not reported nonsignificant effect sizes appeared
to be small in a sample (i.e., two or less), we decided to impute the value zero for
the not reported nonsignificant effect size(s). If the number of not reported non-
significant effect sizes was three or more in a sample, we did not take these
samples into account in our quantitative meta-analysis (Lipsey and Wilson 2001).

In some studies, multiple techniques for data analysis were applied, e.g.,
bivariate Pearson correlations and regression or multilevel analysis. For these
studies, the coefficients of the most appropriate method (regression or multilevel)
were included in the meta-analysis. For studies in which bivariate or partial cor-
relation were the only statistical techniques used or for studies for which we were
not able to calculate standardized regression coefficients, the estimated Pearson
correlation coefficients were included in the meta-analysis. For studies that applied
regression or multilevel modeling and in which different (intermediate and final)
models were presented, the coefficient(s) from the most fully identified model
without interaction effects were used for the meta-analysis.

The unit of analysis for this meta-analysis was the independent sample. Some
studies, however, reported multiple effect size estimates for different analyses
examining the association between a measure of time or homework and
achievement in the same sample. For example, when a study used two different
measurements of the homework variable (e.g., time spent on homework and fre-
quency of homework) and also assessed the impact of each homework variable on
two outcome measures (e.g., Dutch an English language achievement), then this
study yields four effect sizes. As these effect sizes cannot to be assumed statisti-
cally independent (see Bennett 2011; Cooper et al. 2009; Lipsey and Wilson
2001), these multiple effect sizes should be reduced to a single effect size per
sample. This can be done in two ways: First, by aggregating the multiple effect
sizes to produce a single effect size estimate by means of averaging or, second by
selecting one of the effect sizes for inclusion in the meta-analysis, e.g., by taking
the most commonly used operationalization, the most reliable operationalization or
by random selection (Lipsey and Wilson 2001). In our meta-analysis, multiple
effect sizes were averaged to yield a single mean effect size at sample level.

Average effect sizes were computed when:

• Multiple measures or operationalizations of the same explanatory variable are
included in the same analysis (e.g., homework measured both by a teacher
questionnaire and a student questionnaire or homework time and homework
frequency);

• Multiple measures of the dependent variable are used to assess student
achievement (e.g., when both a reading and writing test are used to measure
language achievement or when achievement tests are used in different subjects,
e.g., language and math);

• Achievement is measured at different times in the same sample: e.g., at the end
of year 1, year 2, year 3, and year 4 as was the case in the longitudinal study by
Kyriakides and Creemers (2008).
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Effect sizes were not averaged in the following cases:

• Analyses are performed per country in case more countries are included in a
study (e.g., Japan and the United States).

• Different school levels are included (e.g., both primary and secondary level).
• Different age levels from the same school level are included in the analysis (e.g.,

both grades 4 and 6 in primary school.)

Table 4.2 provides an overview of the number of studies, samples, and effect sizes
included in the quantitative meta-analysis. The number of estimates refers to the
number of effects reported in the sample before averaging these to one effect size per
sample. Due to the low number of effect size estimates for language and math
separately, we were not able to perform the meta-analyses also for these achievement
domains separately. The low number of samples (N = 6)2 available on extended
learning time for the meta-analysis did not permit a meta-analysis on this variable, so
for extended learning time we had to stick to the vote count procedure only.

In order to compare the different effects size measures used in the studies, we
transformed the effects size measures into Fisher’s Z using formulae presented by
Lipsey and Wilson (2001). Fisher’s Z was thus used as the effect size estimate for our
quantitative meta-analysis to calculate the average effect size of time in education.

Weighing of Effect Sizes

To calculate average effect sizes weighted and unweighted procedures can be used.
In the unweighted procedure, each effect size is given an equal weight in calcu-
lating the average effect size.

In the weighted procedure, the weights used can be based on a fixed effects model
or random effects model. In a fixed model, it is assumed that the true effect size is the
same in all samples included in the meta-analysis and that the random influence on
the effect sizes stems from sampling error alone. In the random effects model,

Table 4.2 Number of studies, samples and estimates included in the meta-analysis (1985–2011)

Studies Samples Effect size estimates

Total Language Math Science Other
subjects

Learning time at school 12 16 31 10 18 3 0
Homework at pupil level 17 19 30 11 15 0 4
Homework at class/school level 10 12 19 5 10 3 1

2 For extended learning time the number of samples included in the vote-counting procedure is
22. The number of samples that might have been included for quantitative meta-analysis is 6.
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because of real sample level differences (such as variations in study designs settings,
measurements of the independent variable, model specifications etc.), the true effect
size is expected to be similar but not identical across samples. In the random effects
model, the variance associated with each effect size is based on sample level sam-
pling error (the within sample variance like the fixed effects model) and a value
representing other sources of variability assumed to be randomly distributed (the
between-sample variance) (Borenstein et al. 2009; Lipsey and Wilson 2001).

Under a fixed effects approach, each study is weighted by the inverse of its
within sample variance. In the random effects model, each study is weighted by
both the inverse of its within-sample variance and the estimate of the between-
samples variance (Borenstein et al. 2009). With the exception of the case in which
the between-samples variance is zero, the variance, standard error and confidence
interval for the average effect size will be wider under the random effects model.

In our meta-analysis, a random effects model is considered most appropriate for
interpretation because of large differences in settings, designs, measurements
instruments, and statistical techniques used in the studies.

Data Analysis

Overall Approach

Multilevel meta-analyses were conducted based on the approach outlined by Hox
(2002). The units of analysis are samples of students. The analyses were conducted
using the MLwiN statistical software package. A random effects model was fitted.
This approach assumes real variation between samples, whereas the fixed effect
model only assumes error variance. A drawback of the random components model is
that the results obtained may be less robust than outcomes obtained when applying
the fixed effects model. This is especially true in the case of a relatively small number
of units (samples in the present case). The fixed effects model is a much simpler
method that yields robust results, but the assumptions on which the fixed effect model
is based clearly do not apply in the present case. For illustrative purposes, outcomes
based on the fixed effect model are also reported. In this way, it is possible to indicate
to what extent findings based on both models yield different findings.

In the two-level analyses conducted, the upper level relates to the variance
between samples and the lower level relates to the variance within each sample.
The inverse error variance (i.e., the squared standard error) was used for weighing
at the lowest level. The variance at this level was constrained to 1. When fitting
these models, the variance at the upper level expresses the amount of variation in
outcomes between samples.

In the first step of the analysis a zero-model was fitted. The results show the
average effect across samples for learning time or homework (either as an indi-
vidual level variable or a variable measured at the class or school level). The
results also show to what extent the outcomes vary significantly across samples.
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If this was the case, it was investigated whether the variance across samples
correlates with characteristics of the sample (e.g., number of students, primary or
secondary education) or the characteristics of the study (e.g., design, multilevel
analyses or otherwise, controlling for cognitive aptitudes, or prior achievement).
It was also investigated whether the effect of learning time and homework differed
between separate conceptualizations, including allocated time, instructional time,
time on task; for homework: time, amount, and frequency (see the section on
moderators below). Finally, analyses were conducted based on the fixed effects
model. Although the assumptions underlying this model do not apply in the
present case, an important advantage of this approach in comparison to the random
effects model is the robustness of its estimates. By applying both approaches, we
are able to compare the findings of the most appropriate but less robust model to
those of a less appropriate but more robust model. If the finding from both
approaches produce similar results, this will increase the credibility of the findings.

Moderators

Moderator analyses were conducted to examine the degree to which the rela-
tionship between learning time or homework on the one hand and student
achievement on the other, could be attributed to specific sample or study char-
acteristics. Due to the low number of samples included in the meta-analysis, these
moderator variables were included as covariates in the multilevel regression
analysis separately (Hox 2002).

Definition of the Time Variables

For learning time at school, we first investigated whether the operational definition
of the time variable used in the study, being categorized either as allocated
learning time, instructional time or time-on-task, had a different impact on
achievement. Based on previous reviews and meta-analyses, we expected that the
impact of instructional or engaged time or time-on-task on achievement will be
stronger than the effect of allocated time on achievement (See Chap. 1).

Following De Jong et al. (2000), homework variables used in the different studies
were categorized in three groups: amount of homework, homework frequency, and
time spent on homework. The meaning of these variables at student level might not
be the same as the meaning at the classroom or school level (Trautwein and Koller
2003; Trautwein et al. 2009). Aggregated at class or school level, a positive
homework effect is found when, e.g., students in classes or schools that spend more
time on homework have higher achievement than students in classes or schools that
do not spend that much time. At individual student level, the effect of homework
time on achievement is positive when students spending more time on homework
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have better achievement gains than their peers who do not spend that much time.
Homework time at class or school level is often seen as a proxy of the homework
assigned, while homework time at individual level is associated with cognitive
abilities and/or motivational aspects (such as, e.g., prior knowledge or study habits).

Therefore, in this review and meta-analysis samples in which homework at
individual level were analyzed were distinguished from samples in which homework
was analyzed at the classroom or school level (De Jong et al. 2000; Dettmers et al.
2009; Trautwein et al. 2002, 2009; Trautwein and Koller 2003). As multilevel
analysis enables estimating homework effects both at individual student level and at
school/class level, our analyses provide the opportunity to compare outcomes for
both cases. In earlier studies that used multilevel analyses positive associations were
found at school/class level, but negative associations at individual level (Gustavsson
2010; Trautwein et al. 2002; Trautwein and Koller 2003). At both levels, the strength
of the association diminishes as control variables are used in the analysis. It appears
to be difficult to ‘‘separate’’ homework effects from ability and motivational factors at
individual student level, and, at class level, to isolate homework from associated
factors of good quality teaching. One implication might be that due to not controlling
for relevant co-variables at individual level negative association at individual level,
as found by the authors cited above, may be a spurious one.

Sample and Study Characteristics Used as Moderators

The following types of moderator variables were used in our analyses: sample
characteristics as geographical region, and the level of schooling (primary,
secondary schools), and study characteristics that refer to methodological and
statistical aspects, e.g., study design, model specification, whether or not covari-
ates at the student level are taken into account and whether or not multilevel
analysis was employed. In addition, following an approach presented by Hox
(2002), we used the total sample size of the studies as a moderator variable to
check on publication bias. Each type of moderator will be explained briefly below.

We examined the effects of the geographical region in which the studies were
conducted as there might be differences in learning time and homework practices
across countries that impact on the size of the time–achievement association. In a
previous meta-analysis by Scheerens et al. (2007), studies that investigated the
impact of learning time on achievement in the Netherlands produced a significant
lower effect compared to studies carried out in other countries, while for homework
the effect sizes found in the United States and in the Netherlands were substantially
higher compared to those in other countries. In this meta-analysis, a distinction is
made between European countries, North American countries, and other countries.

In addition, we also investigated whether the time and achievement correlation
was moderated by the level of schooling. Cooper (1989) reported that effect sizes
for the association between homework and achievement were lower for studies
conducted in elementary schools than for studies carried out in middle schools.
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The strongest effect sizes were found in studies that were conducted in high
school. Cooper et al. (2006) found a significant positive relationship between
homework and achievement at secondary level, while the effect for primary
schools depended on the effect model used in the analysis (fixed versus random
effects model). Therefore, it might be expected that higher effects of the home-
work–achievement relationship are found in secondary than in primary education
(see also Trautwein et al. 2009).

The other moderator variables refer to the model specification, i.e., whether or
not studies have accounted for covariates at the student level (SES and cognitive
aptitude/prior achievement) and to the statistical technique employed in the pri-
mary studies to perform the data analyses (whether or not multilevel analysis was
conducted). It seems plausible that the use of more advanced techniques of
analysis (such as multilevel modeling) and controlling for confounding variables
produces more accurate effect estimates.

Publication bias is a threat to the validity of meta-analyses, as studies that find
significant effects might have more chance to get published (Lipsey and Wilson
2001; Sutton in Cooper et al. 2009). Hox (2002) suggests to include sample size as
a moderator variable to check for publication bias. The rationale behind this
recommendation is that reports of large-scale studies are likely to be published,
even if they fail to show significant results. Small-scale studies may only draw
attention if they come up with significant findings. Nonsignificant findings from
small-scale studies run the highest risk of ending up in a file drawer. A negative
relation between sample size and effect size must therefore be considered a strong
indication of publication bias, as this indicates that relatively large effects were
found in small samples.

Results

Learning Time at School

Only 12 of 31 studies into the effect of time at school on student achievement
appeared to be amenable to quantitative synthesis of their effect sizes. As indicated
in Tables 4.1 and 4.2, the total of 31 studies contained 46 samples and 128 effect
estimates. From the 12 studies that could be analyzed quantitatively, effect sizes
could be computed for 16 samples, which were based on a total of 31 effect sizes. For
detailed information with respect to the concept of time that was analyzed and the
methodology used in these studies, we refer to the Appendix (Tables A.1 and A.2).

The results of the vote count analyses provide a rough overall picture on the
question to what extent time has the expected positive association with student
achievement. Table 4.3 shows the total number of negative, nonsignificant and
significant positive associations.
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The findings of the vote counting show a mixed picture: both positive and
negative associations between time and achievement were found. Furthermore,
less than half of the number of estimates appears to be positive and significant.
The fact that only eight estimates showed negative effects might be seen as weak
evidence for at least the predominant direction of the effect.

In Table 4.4, the result of the vote counting for allocated time, instruction time,
and time on task is shown.

In contrast to our expectations, net instruction time appeared to have less
positive effects on student achievement than allocated time (29 % vs. 46 %).
In addition, the results show that time on task has the largest percentage of positive
effects on student achievement. This finding is more in the line with our expec-
tations. Analyses of vote counts applied to studies that addressed the effect of
learning time at school on achievement in different subject matter areas does not
show any differences of importance (see Table A.7 in the Annex).

Analyses of study characteristics that might have influenced the estimates,
described as moderators, did not show any off-setting of the general division of
positive and negative effects. The only exceptions were a sizably higher per-
centage of positive effects for studies that had included only time and no other
process variables at school and class level, in the model specification (68 %), and a
low percentage of positive effects when ability was used as a covariate (21 %), see
Table A.7 in the Annex.

Table 4.5 shows the results from the quantitative meta-analyses with regard to
learning time.3

Table 4.3 Results of vote counting for learning time at school on academic achievement (See
also see Table A.4 in the Annex)

Learning time at school Negative Not significant Positive Total

Total 8 67 53 128

Table 4.4 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of allocated time, net instruction time and time on task on academic
achievement

Conceptualization Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Allocated time 4 25 25 7 46 46
Net instruction

time
3 26 12 7 63 29

Time on task 0 15 14 0 52 48
Total 8 67 53 6 52 41

3 As mentioned earlier, the unit of analysis in the quantitative meta-analysis was the independent
sample. As we averaged multiple effect size estimates reported for the sample, for each sample only
one effect size estimate of the relationship between time and achievement was used in the analyses.
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The average effect, for learning time at school (composite) on student
achievement across all 16 samples, is modest (0.0464), but significant for a\ 0.05
(one-tailed; t-value = 2.522/df = 15). It was hypothesized a priori that the effect of
learning time and homework on student achievement is positive. Therefore, one-
tailed significance levels are reported for these effects. Furthermore, the results
indicated that the variance across samples of learning time at school (random effect)
is statistically nonsignificant (p = 0.200). Given the lack of significant variation
across samples, no additional analyses were conducted to investigate whether
differences in findings correlate with certain study characteristics.

The results of the analysis aimed to detect differences in effects between three
distinct conceptualizations of learning time show that the intercept does not deviate
significantly from zero (a[ 0.05, one-tailed; t-value = 1.750/df = 15). This relates
to the effect of allocated time. The table further shows that the effect for time on task
does not deviate significantly from the intercept, i.e., from the effect of allocated time
(a[ 0.05, one-tailed; t-value = 1.310/df = 15). Only the effect of instructional
time reaches statistical significance (a\ 0.01, one-tailed; t-value = 2.735/df = 15).
Although the amount of variance across samples has decreased (0.0029 vs. 0.0042)
the p value has improved but is still quite modest (p = 0.099).

It should be noted that these results are based on relatively few units of analysis,
so that statistical significance depends highly on the variability between the esti-
mates. The effect of allocated time (0.0168; not significant: a[ 0.05) on student
achievement was found to be smaller than the impact of instruction time (the effect
of instruction time is 0.0320 higher). In addition, time on task seems to have the
strongest effect on student achievement, compared with allocated and instruction
time. The average effect size for time on task across four samples is 0.110
(0.0168 ? 0.093); note that the difference is not significant). These findings
correspond with earlier research, as far as the relative magnitudes of the three
conceptualizations of learning time are concerned.

Table 4.5 Parameter estimates (and standard errors) of conceptualization of learning time at
school predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Learning time at school (composite) (Intercept) 16 0.0464 (0.0184)b

Conceptualization of learning time at school
(RC = allocated time)

7 0.0168 (0.0096)

Instructional time 5 0.0320 (0.0117)b

Time on task 4 0.0933 (0.0712)
Variance component at between samples level 0.0042 0.0029
P value 0.200 0.099
Variance component at within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
a Number of estimates included in the analysis
b Significant effect (a\ 0.05 or a \ 0.01 in a one-tailed test; see text for details)
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Homework Measured at the Individual Student Level

Separate analyses for estimates of homework measured at the individual student
level and at the classroom/school level were conducted. In this section, the results
of the analysis of the effect of homework measured at the individual student level
on student achievement are reported. The next section describes the results for
homework effects at the class/school level.

Only 17 of 26 studies into the effect of homework at the individual level on
student achievement appeared to be amenable to quantitative synthesis of their effect
sizes. As indicated in Tables 4.1 and 4.2, the total of 26 studies contained 68 samples
and 130 effect estimates. From the 17 studies that could be analyzed quantitatively,
effect sizes could be computed for 19 samples to a total of 30 effect sizes.

The overview of studies in Table A.10 (Annex) shows that time for homework
and frequency of homework were the most occurring operationalizations of
homework. Table A.11 provides an overview of the methodological characteristics
of studies. As was noted with respect to learning time at school, these studies on
homework are likewise a heterogeneous set, with respect to sample size, subject
matter areas addressed, and statistical analysis.

The overall results of the vote-counting procedure for homework measured at
individual pupil level are presented in Table 4.6.

The results show that the number of negative, nonsignificant, and positive
effects found, do not differ substantially from each other. So the impact of
homework measured at individual student level on student achievement is both
positive and negative. Given the results of earlier studies using multilevel analysis
we might have expected a larger proportion of negative associations.

Further breakdowns of the vote counts are presented in Tables A.17 and A.18,
(see the Annex). The results presented in Table A.17 show that the pattern of
significant and nonsignificant estimates is about the same when comparing fre-
quency of homework and time for homework. Table A.18 provides separate results
addressed the effect of homework at pupil on achievement in different subject
matter areas. The percentage of positive effects for achievement in language and
mathematics does not differ much (38 versus 31 %), but a higher percentage was
found for ‘‘all other subjects’’ (63 %).

In Table A.19 (Annex), a series of study characteristics are used to provide
further breakdowns of the vote counts. Of these ‘‘moderators’’, the difference
between primary and secondary school outcomes is the most striking outcome.

Table 4.6 Results vote counting for homework at individual student level on academic
achievement (Also see Table A.16 in the Annex)

Homework at individual
student level

Studies Sample Negative
effect

Nonsignificant
effect

Positive
effect

Total

26 68 42 43 45 130
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Contrary to what was found in other studies, for example Cooper (1989), and
Cooper et al. (2006), more positive effects were found for primary schools (56 %),
as compared to secondary schools (29 %).

Table 4.7 shows the results from the meta-analyses with regard to homework at
pupil level. The average effect across 19 samples is again modest (0.0443), but still
significant for a\ 0.05 (one-tailed; t-value = 2.041/df = 18). In this case, the
variance across samples of the effect is statistically significant (p \ 0.001). Given
the significant amount of variance across samples, additional analyses were con-
ducted to investigate whether differences in the findings correlate with certain
sample or study characteristics. Table A.25 in the Annex reports the findings from
these analyses. It appeared that in Asian samples, a stronger effect of homework
(at the pupil level) was detected.

The table also shows the results of an analysis that focused on differences in
effects between the three conceptualizations of homework (time spent on home-
work, amount of homework, and frequency of homework). This analysis produced
no significant findings except for the amount of variance across samples. This
implies that although across all three conceptualizations, the effect of homework at
the pupil level is statistically significant, for none of the three distinct conceptu-
alizations a separately significant effect could be detected. Neither was a significant
effect found for the variable number of students (times 10,000; centered around the
grand mean), which was used to check for selection bias (Table A.25 in the Annex).

Homework Measured at the School/Class Level

Only 10 of 26 studies into the effect of homework at the class/school level on student
achievement appeared to be amenable to quantitative synthesis of their effect sizes.
As indicated in Tables 4.1 and 4.2, the total of 26 studies contained 72 samples and

Table 4.7 Parameter estimates (and standard errors) of conceptualization of homework at pupil
level predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Homework (composite) (Intercept) 19 0.0443 (0.0217)b

Conceptualizations of homework
(RC = time spent on homework)

14 0.0408 (0.0277)

Amount of homework 2 0.0503 (0.0376)
Frequency of homework 3 20.0160 (0.0384)
Variance component at between samples level 0.0080 0.0088
P value \0.001 \0.001
Variance component at within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
a Number of estimates included in the analysis
b Significant effect (for a\ 0.05, one-tailed)
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128 effect estimates. From the 10 studies that could be analyzed quantitatively, effect
sizes could be computed for 12 samples to a total of 17 effect sizes.

Details of the studies are shown in Tables A.12 and A.13 in the Annex. Again,
as for homework measured at the individual student level, time, frequency, and
amount of homework are the most important operationalizations. Amount of
homework is better represented in the studies at school/classroom level, than was
the case for the studies at individual pupil level. Table A.13 provides an overview
of the methodological characteristics of studies. As was noted with respect to
learning time at school, and homework measured at the individual pupil level,
these studies on homework measured at school/class level are likewise a hetero-
geneous set, with respect to sample size, subject matter areas addressed, and
statistical analysis.

The overall results of the vote-counting procedure for homework measured at
school/class level are presented in Table 4.8.

These overall results show hardly any negative effects of homework at the class/
school level on student achievement. Furthermore, the results show that almost the
same number of nonsignificant and significant positive effects were found.

Further, breakdowns of the vote counts are presented in Tables A.21 and A22,
in the Annex. The results presented in Table A.21 show a roughly similar
percentage of positive effects for amount of homework and time for homework
(53 vs. 55). The percentage of positive effects for frequency of homework is
somewhat lower (37 %). The results in Table A.22 indicate higher percentages of
significant effects for math achievement (57) and achievement in all other subjects
(73) than for language (15).

In Table A.23 (Annex), a series of study characteristics are used to provide
further breakdowns of the vote counts. None of these characteristics appears
to amount to much divergence from the average number of positive effects.
Interestingly for homework measured at school/class level, a higher percentage
of significant positive estimates was found for secondary schools (56) than for
primary schools (32). This is contrary to the findings for homework measured at
individual student level, and more in consonance with the literature.

Table 4.9 shows the results from the meta-analyses with regard to homework at
class/school level. The average effect across 12 samples is somewhat larger
(0.0581) than the effect for homework at individual level, and significant for
a\ 0.001 (one-tailed; t-value = 4.063/df = 11). The variance across samples is
again statistically significant (p \ 0.001). Given the significant amount of variance

Table 4.8 Results of vote counts examining the number of negative, nonsignificant and positive
effects of homework at class/school level on academic achievement. (See Table A.20 in the
Annex)

Homework at
class/school
level

Number of
studies
included

Number of
samples
included

Negative
effect

Nonsignificant
effect

Positive
effect

Total
effects

26 72 1 66 61 128
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across samples, additional analyses were conducted to investigate whether
differences in the findings correlate with certain characteristics of the samples or
the study. The results of these analyses showed that no significant moderator
effects were found (see Table A.28 in the Annex). Neither was a significant effect
found for the variable number of students (times 10,000; centered around the grand
mean), which was used to check for selection bias (Table A.28 in the Annex).

Subsequent analyses focused on differences in effects between the three con-
ceptualizations of homework. This analysis yields a nonsignificant intercept,
which implies that the effect of time spent on homework does not deviate statis-
tically from zero. The table further shows that the effect for amount of homework
does not deviate significantly from the intercept, i.e., from the effect of time spent
on homework (a[ 0.05, one-tailed; t-value = 1.418/df = 11). Only the effect of
frequency of homework reaches statistical significance (a\ 0.01, one-tailed;
t-value = 2.779/df = 11).

Extended Learning Time

A total of 15 studies, 22 samples, and 59 effect estimates could be used for a
systematic review on extended learning time, using the vote-counting approach.

Study characteristics are shown in Tables A.30 and A.31 in the Annex. Table A.30
shows a broad range of out-of-school learning activities, ranging from extra tuition, to
extended schooldays, school weeks, and summer learning. Methodological charac-
teristics, in terms of number of units, measures in different subject matter areas, and
statistical procedures to measure effects are rather heterogeneous (Table A.31).

The overall results of the vote-counting procedure for extended learning time
are presented in Table 4.10.

Table 4.9 Parameter estimates (and standard errors) of conceptualization of homework at class/
school level predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Homework (composite) (Intercept) 12 0.0581 (0.0143)b

Conceptualization of homework
(RC = time spent on homework)

3 0.0093 (0.0140)

Amount of homework 2 0.0648 (0.0457)
Frequency of homework 7 0.0578 (0.0208)b

Variance component at between samples level 0.0022 0.0022
P value \0.001 \0.001
Variance component at within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
a Number of estimates at sample level included in the analysis
b Significant effect (see text for details)
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The results show that slightly more than half of the effect estimates are positive
and that the number of negative effects is small.

When studies are categorized according to subject-matter area of the dependent
variable, no big differences are seen. The percentage of positive effects is 60 for
mathematics, 50 for language, and 47 for all other subjects (see Table A.33 in the
Annex).

Results of moderator analyses examining the number and percentage of nega-
tive, nonsignificant, and positive effects of extended learning time on academic
achievement do not show important differences between study characteristics like
national context of the study and primary or secondary education (see Table A.34
in the Annex).

As mentioned earlier, due to the small number of samples available for quan-
titative meta-analysis, we did not conduct quantitative meta-analysis for extended
learning time.

Comparison of Fixed and Random Effects for Time
and Homework

As mentioned above, we also conducted analyses based on the fixed effects model.
Although the assumptions underlying this model do not apply in the present

case, an important advantage of the fixed effect model in comparison to the ran-
dom effects model is the robustness of its estimates. By applying both approaches,
we are able to compare the findings of the most appropriate but less robust model
to those of a less appropriate but more robust model. If the finding from both
approaches produce similar results, this will increase the credibility of the findings.

Tables 4.11 and 4.12 show the results of the comparison between the two
approaches. The findings indicate that the effects of learning time and homework
are positive as expected, but quite small. If a 95 % confidence interval is drawn up
for the estimates obtained with the random effects model, the findings based on the
fixed effects model fall within these intervals. The fact that both approaches
produce similar results increases the credibility of our findings.

Table 4.10 Results of vote counts examining the number of negative, nonsignificant and posi-
tive effects of extended learning time on academic achievement. Also see Table A.32 in the
Annex

Study Sample Negative Not significant Positive Total

15 22 5 22 32 59
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Discussion

When we want to compare our results with the overall picture that arises from the
review of earlier meta-analyses on time and homework, described in Chap. 1, we
might do this in a rather rough way by pooling our separate results for homework
measured at individual and school/class level, thus arriving at an average effect size
of 0.05. The estimates for the other meta-analyses are obtained from Tables 2.1 and
2.2. This results in the overview of average findings in Table 4.13, which shows our
results to be about one-third of the earlier reported average effect sizes.

It is not easy to find an explanation for these differences, and the very small
effect sizes that we found. One tentative direction of explanation might be that the
scientific quality of the selected studies published in the period 2005–2011 is
higher than the quality of the selected studies published between 1985 and 2005

Methodological analysts like Kohn (2006)—referring to homework effects—
confirm that, when high methodological standards are applied, effect sizes become

Table 4.13 Comparison of average effect sizes (in terms of correlations) between earlier and our
current meta-analyses

Other meta-analyses Meta-analyses presented in this study

Learning time 0.18 0.05
Homework 0.15 0.05

Table 4.12 Comparison of fixed effects model and random effects model (95 % confidence
interval)

95 % confidence interval
(Fixed effects)

95 % confidence interval
(Random effects)

Lower bound Upper bound Lower bound Upper bound

Learning time (n = 16) 0.0242 0.0342 0.0104 0.0825
Homework individual (n = 19) 0.0670 0.0696 0.0018 0.0868
Homework class level (n = 12) 0.0487 0.0585 0.0301 0.0861

Table 4.11 Comparison of fixed effects model and random effects model (estimate and standard
error)

Estimate Standard error

Fixed effects Random effects Fixed effects Random effects

Learning time (n = 16) 0.0292*** 0.0464* 0.0026 0.0184
Homework individual (n = 19) 0.0683*** 0.0443* 0.0006 0.0217
Homework class level (n = 12) 0.0536** 0.0581*** 0.0025 0.0143

*Significant at 0.05 (one-tailed)
**Significant at 0.01 (one-tailed)
***Significant at 0.001 (one-tailed)
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very small, indeed. A second line of reasoning is supported by findings of strong
reduction in effect sizes when indicators on content covered and instructional
quality are ‘‘controlled for’’, e.g., Trautwein (2007). Results from a study by Van
Ewijk and Sleegers (2010) support this notion. These authors compared educa-
tional effectiveness studies in which only one focal independent variable was used
(in their case the socio economic status of the students, SES) to studies where a
range of variables was included next to the focal variable. The effect size for SES
appeared to be significantly smaller in the second case, namely when a range of
other independent variables was included. Some evidence from our own results
points in the same direction. In the vote count analyses on time at school we found
a sizably higher percentage of positive effects for studies that had included only
time and no other process variables at school and class level in the model speci-
fication. When considering the subset of studies that was used for the quantitative
meta-analyses, however, there appeared to be only four studies that had included
just time and no other independent variables. Moreover, inspection of the results
presented in Table A.9 in the annex shows that the effect estimates for these four
studies were exceptionally low in three cases and around the average (0.05) shown
in Table 4.5 for the fourth study. So the small number of studies together with the
results found are not supportive of our interpretation

With respect to extended learning time, we had insufficient information to carry
out quantitative meta-analyses. The vote count results show a mixed picture, with
about as many positive as negative and nonsignificant effects taken together. For
extended learning time, earlier meta-analyses indicated an average effect size of
r = 0.09, which, according to scientific convention is a small effect.

A.1 Appendix

Learning Time at School
See Tables A.1–A.9.

Homework
See Tables A.10–A.29.

Extended Learning Time
See Tables A.30–A.34.

Overall Analysis
See Tables A.35, A.36.
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Table A.3 meta-analysis coefficients learning time at school and confidence interval Fisher Z for
each sample

Authors Sample Coefficient Fisher Z SEz 95 % confidence
interval for Fisher Z

Lower
bound

Upper
bound

Eren and Henderson (2008)* -0.004 -0.004 0.012 -0.016 0.020
Fuchs and Woesmann

(2007)*
0.031 0.031 0.004 0.023 0.039

Hungi (2008)* 0.030 0.030 0.004 0.022 0.038
Kotte et al. (2005)* Germany 0.000 0.000 0.014 -0.014 0.027

Spain 0.000 0.000 0.013 -0.025 0.025
Kyriakides and Creemers

(2008)*
0.013 0.013 0.005 0.003 0.023

Lockheed and Komenan
(1989)*

Nigeria 0.240 0.245 0.128 -0.006 0.496

Swaziland -0.025 -0.025 0.100 -0.221 0.171
Mc Donald Connor et al.

(2005)*
0.060 0.060 0.037 -0.013 0.133

Muijs and Reynolds (2000) Year 1 0.020 0.020 0.097 -0.170 0.210
Year 3 -0.020 -0.020 0.040 -0.098 0.058
Year 5 0.085 0.085 0.055 -0.023 0.193

Pugh and Teljah (2003)* 0.050 0.050 0.014 0.023 0.077
Taylor et al. (2003)* 0.270 0.277 0.035 0.208 0.346
Teodorovic (2011)* 0.062 0.062 0.022 0.019 0.105
Uroglu and Walberg (1986)* 0.043 0.043 0.065 -0.084 0.170
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Table A.4 Results of vote counts examining the number of negative, nonsignificant and positive
effects of learning time at school on academic achievement for each sample

Study Sample Negative Not
significant

Positive Total

Aslam (2011) 1 1 0 2
Bosker et al. (1990) 0 0 1 1
Cameron et al. (2008) 0 1 0 1
D’Agostino (2000) Cohort 1 1 2 1 4

Cohort 3 1 2 1 4
Driessen and Sleegers (2000) 0 2 0 2
Eren and Henderson (2008)* 0 1 0 1
Eren and Millimet (2007) 0 1 0 1
Fuchs and Woesmann (2007)* 1 0 2 3
Harn et al. (2008) 0 1 6 7
Hofman et al. (1999) 0 1 0 1
Hong and Raudenbush (2008) 0 1 2 3
Hungi (2008)* 0 0 2 2
Jong et al. (2004) 0 1 1 2
Kotte et al. (2005)* 2 countries 0 2 0 2
Kyriakides et al. (2000) 0 2 0 2
Kyriakides and Creemers (2008)* 0 0 4 4
Lavy (2010) Study 1 0 0 3 3

Study 2 grade 5 0 0 3 3
Study 2 grade 8 0 3 0 3

Liu et al. (2006) 6 countries 0 3 3 6
Lockheed and Komenan (1989)* 2 countries 0 2 0 2
Lockheed and Longford (1991) 0 1 0 1
Lubienski et al. (2008) Grade 4 0 1 0 1

Grade 8 0 0 1 1
Mc Donald Connor et al. (2005)* 0 4 2 6
Meijnen et al. (2003) 1 9 2 12
Muijs and Reynolds (2000)* Year 1 0 6 6 12

Year 3 0 5 3 8
Year 5 0 4 4 8

Pugh and Teljah (2003)* 0 0 1 1
Reezigt et al. (1999) Cohort 1988–1990 1 1 0 2

Cohort 1990–1992 0 2 0 2
Cohort 1988–1992 1 1 0 2

Taylor et al. (2003)* 0 0 1 1
Teodorovic (2011)* 0 0 2 2
Uroglu and Walberg (1986)* 0 5 1 6
Werf (2001) 1 1 1 3
Werf (1994) 0 1 0 1

Total 8 67 53 128
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Table A.5 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of allocated time, net instruction time and time on task on academic
achievement

Conceptualzation Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects

Allocated time 4 25 25 7 46 46
Net instruction

time
3 26 12 7 63 29

Time on task 0 15 14 0 52 48
Total 8 67 53 6 52 41

Table A.6 Results of votecounts examining the number and percentage of negative, nonsig-
nificant and positive effects of learning time at school on academic achievement in all subjects,
language, mathematics and subjects other than math or language

Subject Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

All subjects 8 67 53 6 52 41
Subject math 3 41 33 4 53 43
Subject language 5 20 15 12 50 38
Subject other

than Math or
language

0 3 2 0 60 40
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Table A.7 Results of moderator analyses examining the number and percentage of negative,
nonsignificant and positive effects of learning time at school on academic achievement

Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Level of schooling

Primary school 6 51 41 6 52 42
Secondary school 2 6 12 7 53 40

Country

USA 2 19 16 5 51 43
UK 0 15 13 0 54 46
Netherlands 3 18 4 12 72 16
Country other than
USA, UK, and
Netherlands

2 15 15 6 47 47

Covariates included

Included covariate
for student’s prior
achievement

4 32 27 6 51 43

Included covariate
for ability

4 23 7 12 68 21

Included covariate
for SES

8 48 34 9 53 38

Model specification:
school and class
level variables
included in study
Time 1 7 17 4 28 68
Time and
opportunity to learn

0 0 0 0 0 0

Time and other
school/class
variables

7 54 31 8 59 34

Time, opportunity to
learn and other
school/class
variables

0 6 4 0 60 40

Statistical technique
used
Technique
multilevel

6 39 24 9 57 35

Technique not
multilevel

2 27 24 4 51 45

Total 8 67 53 6 52 41
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Table A.8 Parameter estimates (and standard errors) of conceptualization of learning time at
school predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Learning time at school (composite) intercept 16 0.0464 (0.0184)b

Conceptualization of learning time at school
(RC = allocated time)

7 0.0168 (0.0096)

Instructional time 5 0.0320 (0.0117)b

Time on task 4 0.0933 (0.0712)
Variance component at between samples level 0.0042 0.0029
p value 0.200 0.099
Variance component at within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
aNumber of estimates included in the analysis
bSignificant effect (a\ 0.05 or a\ 0.01 in a one-tailed test; see text in this chapter for details)

4 Meta-Analyses 91



T
ab

le
A

.9
O

th
er

cl
as

s
an

d
sc

ho
ol

le
ve

l
va

ri
ab

le
s

in
cl

ud
ed

in
st

ud
ie

s
on

th
e

ef
fe

ct
s

of
le

ar
ni

ng
ti

m
e

on
ac

ad
em

ic
ac

hi
ev

em
en

t

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

A
sl

am
(2

01
1)

N
o

M
in

ut
es

pe
r

w
ee

k
sp

en
t

in
qu

iz
zi

ng
st

ud
en

ts
,

T
ea

ch
er

pl
an

s
le

ss
on

s
in

ad
va

nc
e,

T
ea

ch
er

ex
pl

ai
ns

in
cl

as
s

qu
es

ti
on

s,
an

d
T

ea
ch

er
s

as
k

a
lo

t
of

qu
es

ti
on

s
w

he
n

te
ac

hi
ng

B
os

ke
r

et
al

.
(1

99
0)

Y
es

R
at

in
g

by
th

e
te

ac
he

r
of

th
e

it
em

s
in

th
e

ac
hi

ev
em

en
t

te
st

th
at

ar
e

co
ve

re
d

by
th

e
cu

rr
ic

ul
um

O
pp

or
tu

ni
ty

to
le

ar
n,

P
re

ss
ur

e
to

ac
hi

ev
e,

C
la

ss
cl

im
at

e,
U

se
of

ev
al

ua
ti

ve
te

st
s,

an
d

E
ff

ec
ti

ve
in

st
ru

ct
io

n

S
ch

oo
l

si
ze

,
C

om
pr

eh
en

si
ve

or
ca

te
go

ri
ca

l,
an

d
S

ta
nd

ar
di

za
ti

on
of

ru
le

s

C
am

er
on

(2
00

8)
N

o
D

’A
go

st
in

o
(2

00
0)

Y
es

M
at

he
m

at
ic

s
an

d
re

ad
in

g
in

st
ru

ct
io

n
m

in
ut

es
pe

r
w

ee
k

S
ch

oo
l

or
ga

ni
za

ti
on

al
th

em
es

:
S

ta
bi

li
ty

an
d

or
de

rl
in

es
s,

S
oc

ia
l

su
pp

or
t

an
d

sh
ar

ed
m

is
si

on
,

D
ec

is
io

n
m

ak
in

g,
de

ve
lo

pm
en

t,
an

d
pl

an
ni

ng

B
as

ic
sk

il
l

in
st

ru
ct

io
n,

A
dv

an
ce

d
sk

il
l

in
st

ru
ct

io
n,

B
et

w
ee

n-
cl

as
s

gr
ou

pi
ng

,
In

-c
la

ss
gr

ou
pi

ng
,

O
pp

or
tu

ni
ty

to
le

ar
n,

an
d

H
om

ew
or

k
D

ri
es

se
n

an
d

S
le

eg
er

s
(2

00
0)

N
o

C
on

si
st

en
cy

of
te

ac
hi

ng
ap

pr
oa

ch
(o

ve
ra

ll
)

an
d:

H
om

ew
or

k,
P

ro
gr

es
s

re
gi

st
ra

ti
on

,
In

st
ru

ct
io

na
l

in
te

ns
it

y,
A

tt
en

ti
on

re
ad

in
g

st
ra

te
gy

,
T

es
t

fr
eq

ue
nc

y,
C

he
ck

in
g

gr
ad

e,
C

he
ck

in
g

se
ri

ou
sn

es
s,

C
he

ck
in

g
un

de
rs

ta
nd

in
g,

C
he

ck
in

g
ne

w
as

si
gn

m
en

ts
’,

C
he

ck
in

g
er

ro
r

an
al

ys
is

,
O

w
n

ca
pa

ci
ti

es
,

E
xp

ec
ta

ti
on

s
fo

r
st

ud
en

ts
,

an
d

E
m

ph
as

is
on

ba
si

c
sk

il
ls

,

(c
on

ti
nu

ed
)

92 M. Hendriks et al.



T
ab

le
A

.9
(c

on
ti

nu
ed

)

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

E
re

n
an

d
H

en
de

rs
on

20
08

)*

N
o

H
om

ew
or

k,
C

la
ss

si
ze

-
0.

00
4

E
re

n
an

d
M

il
li

m
et

(2
00

7)

N
o

C
la

ss
si

ze

F
uc

hs
an

d
W

oe
ss

m
an

n
(2

00
7)

*

N
o

-
0.

03
1

H
ar

n
et

al
.

(2
00

8)
N

o
–

H
of

m
an

et
al

.
(1

99
9)

N
o

O
T

L
/t

im
e:

ti
m

e
sp

en
t

on
ba

si
cs

,
ho

m
ew

or
k,

ef
fi

ci
en

t
pl

an
ni

ng
in

st
ru

ct
io

n
pr

oc
es

s,
di

ag
no

st
ic

pr
ac

ti
ce

te
ac

he
rs

fo
r

pu
pi

ls
w

it
h

le
ar

ni
ng

pr
ob

le
m

s

S
oc

ia
l

cl
im

at
e

cl
as

sr
oo

m
,

In
st

ru
ct

io
na

l
cl

im
at

e
cl

as
sr

oo
m

:
Q

ua
li

ty
of

in
st

ru
ct

io
n

an
d

O
T

L
/t

im
e,

S
oc

ia
l

co
nt

ex
t

of
le

ar
ni

ng
in

th
e

sc
ho

ol
(e

du
ca

ti
on

al
cl

im
at

e)

H
on

g
an

d
R

au
de

nb
us

h
(2

00
8)

N
o

C
la

ss
si

ze

(c
on

ti
nu

ed
)

4 Meta-Analyses 93



T
ab

le
A

.9
(c

on
ti

nu
ed

)

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

H
un

gi
(2

00
8)

*
N

o
0.

03
0

Jo
ng

et
al

.(
20

04
)

N
o

T
im

e
sp

en
t

do
in

g
ho

m
ew

or
k,

N
um

be
r

of
ho

m
ew

or
k

as
si

gn
m

en
ts

Q
ua

li
ty

cl
as

sr
oo

m
:

ta
sk

D
ir

ec
te

dn
es

s
of

te
ac

he
r,

C
la

ss
at

te
nt

iv
en

es
s,

O
T

L
(A

m
ou

nt
of

ho
m

ew
or

k
as

si
gn

ed
)

S
ch

oo
l

tr
ac

ki
ng

,
C

ur
ri

cu
lu

m
(m

at
h

te
xt

bo
ok

),
an

d
D

ep
ar

tm
en

t
ed

uc
at

io
n

po
li

cy
K

ot
te

et
al

.
(2

00
5)

*
N

o
-

0.
00

0

K
yr

ia
ki

de
s

et
al

.
(2

00
0)

N
o

A
ve

ra
ge

ti
m

e
sp

en
t

do
in

g
ho

m
ew

or
k,

A
ve

ra
ge

ti
m

e
sp

en
t

on
pr

iv
at

e
tu

it
io

n
in

M
at

he
m

at
ic

s
F

ou
r

it
em

s
of

th
e

qu
es

ti
on

na
ir

e
to

te
ac

he
rs

co
nc

er
ne

d
w

it
h

th
e

am
ou

nt
of

ho
m

ew
or

k
th

ei
r

pu
pi

ls
w

er
e

us
ua

ll
y

as
ke

d
to

un
de

rt
ak

e

Q
ua

li
ty

of
te

ac
hi

ng
(t

w
o

su
bs

ca
le

s:
C

la
ri

ty
of

te
ac

hi
ng

,
w

he
th

er
th

e
te

ac
he

r
tr

ea
te

d
th

e
pu

pi
ls

in
a

po
si

ti
ve

or
a

ne
ga

ti
ve

w
ay

)

K
yr

ia
ki

de
s

an
d

C
re

em
er

s
(2

00
8)

*

N
o

A
m

ou
nt

of
ho

m
ew

or
k

-
0.

01
3

L
av

y
S

tu
dy

1
N

o
S

tu
dy

2
N

o

(c
on

ti
nu

ed
)

94 M. Hendriks et al.



T
ab

le
A

.9
(c

on
ti

nu
ed

)

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

L
iu

et
al

.
(2

00
6)

Y
es

C
ov

er
in

g
al

l
m

at
h

to
pi

cs
C

la
ss

si
ze

,
In

te
ra

ct
io

n
w

it
h

co
ll

ea
gu

es
,

P
ro

fe
ss

io
na

l
de

ve
lo

pm
en

t,
an

d
C

on
te

nt
re

la
te

d
ac

ti
vi

ti
es

S
ch

oo
l

si
ze

,
G

oo
d

sc
ho

ol
an

d
cl

as
s

at
te

nd
an

ce
,

S
ch

oo
l

cl
im

at
e,

G
ro

up
in

g
in

st
ru

ct
io

n,
an

d
G

ro
up

in
g

st
ud

en
ts

L
oc

kh
ee

d
an

d
K

om
en

an
(1

98
9)

*

Y
es

O
pp

or
tu

ni
ty

to
le

ar
n

(n
um

be
r

of
te

st
qu

es
ti

on
s

co
ve

re
d

by
te

ac
he

r
du

ri
ng

cu
rr

en
t

ac
ad

em
ic

ye
ar

)

W
ee

kl
y

m
in

ut
es

fo
r

ro
ut

in
e

ad
m

in
is

tr
at

io
n

an
d

m
ai

nt
ai

ni
ng

or
de

r,
W

ee
kl

y
m

in
ut

es
fo

r
ex

pl
ai

ni
ng

ne
w

m
at

er
ia

l
an

d
re

vi
ew

in
g

ol
d

m
at

er
ia

l,
W

ee
kl

y
m

in
ut

es
fo

r
te

st
in

g
an

d
gr

ad
in

g,
W

ee
kl

y
m

in
ut

es
st

ud
en

ts
sp

en
t

li
st

en
in

g
to

w
ho

le
cl

as
s

le
ct

ur
es

,
W

ee
kl

y
m

in
ut

es
st

ud
en

ts
sp

en
t

at
se

at
or

bl
ac

kb
oa

rd
,

U
se

of
pe

rs
on

al
ly

pr
od

uc
ed

te
ac

hi
ng

m
at

er
ia

ls
,

an
d

U
se

of
co

m
m

er
ci

al
ly

pu
bl

is
he

d
te

ac
hi

ng
m

at
er

ia
l

-
0.

24
5

L
oc

kh
ee

d
an

d
L

on
gf

or
d

(1
99

1)

N
o

A
bi

li
ty

gr
ou

pi
ng

S
ch

oo
l

si
ze

C
la

ss
si

ze
E

nr
ic

he
d

cu
rr

ic
ul

um
T

ex
tb

oo
ks

F
ee

db
ac

k
T

im
e

on
A

dm
in

is
tr

at
io

n,
M

ai
nt

ai
ni

ng
or

de
r,

S
ea

t
w

or
k

V
is

ua
l

m
at

er
ia

ls
W

or
kb

oo
ks

L
ub

ie
ns

ki
et

al
.

(2
00

8)
N

o
–

(c
on

ti
nu

ed
)

4 Meta-Analyses 95



T
ab

le
A

.9
(c

on
ti

nu
ed

)

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

M
cD

on
al

d
C

on
no

r
et

al
.

(2
00

5)
*

N
o

0.
06

0

M
ei

jn
en

et
al

.
(2

00
3)

N
o

In
st

ru
ct

io
n

ti
m

e:
B

as
ic

co
gn

it
iv

e
sk

il
ls

(c
om

po
si

te
sc

or
e

fo
r

m
at

h,
re

ad
in

g,
la

ng
ua

ge
,

an
d

ot
he

r
co

gn
it

iv
e-

or
ie

nt
ed

go
al

s)
,

w
or

d
de

co
di

ng
,

re
ad

in
g

co
m

pr
eh

en
si

on
,

an
d

m
at

h

R
em

ed
ia

l
te

ac
hi

ng
,

M
et

ho
ds

us
ed

,
E

va
lu

at
io

n
an

d
M

on
it

or
in

g
S

tu
de

nt
s’

P
er

fo
rm

an
ce

,
an

d
G

ro
up

in
g

pa
tt

er
n

M
ui

js
an

d
R

ey
no

ld
s

(2
00

0)
*

N
o

C
la

ss
ro

om
m

an
ag

em
en

t,
B

eh
av

io
r

m
an

ag
em

en
t,

D
ir

ec
t

te
ac

hi
ng

,
In

di
vi

du
al

pr
ac

ti
ce

,
In

te
ra

ct
iv

e
te

ac
hi

ng
,

C
on

st
ru

ct
iv

is
t

m
et

ho
ds

,
M

at
he

m
at

ic
al

la
ng

ua
ge

,
V

ar
ie

d
te

ac
hi

ng
,

C
la

ss
ro

om
cl

im
at

e,
%

w
ho

le
cl

as
s

in
te

ra
ct

iv
e,

%
se

at
w

or
k,

%
sm

al
lg

ro
up

w
or

k,
%

w
ho

le
-c

la
ss

le
ct

ur
e,

an
d

%
tr

an
si

ti
on

s

-
0.

02
0

0.
02

0
0.

08
5

P
ug

h.
an

d
T

el
ha

j
(2

00
3)

*
N

o
C

la
ss

si
ze

,
T

ea
ch

er
’s

ti
m

e
sp

en
t

on
sc

ru
ti

ny
of

ex
am

s/
te

st
s,

P
er

io
ds

sc
he

du
le

d
fo

r
te

ac
he

r
to

co
un

se
l

st
ud

en
ts

,
T

ea
ch

er
’s

em
ph

as
is

on
un

de
rs

ta
nd

in
g

co
nc

ep
ts

in
m

at
hs

,
S

tu
de

nt
s

w
it

h
di

ff
er

en
t

ac
ad

em
ic

ab
il

it
ie

s
li

m
it

te
ac

hi
ng

in
m

at
hs

cl
as

s,
an

d
D

is
ru

pt
iv

e
st

ud
en

ts
li

m
it

te
ac

hi
ng

in
m

at
hs

cl
as

s

0.
05

0

(c
on

ti
nu

ed
)

96 M. Hendriks et al.



T
ab

le
A

.9
(c

on
ti

nu
ed

)

L
ea

rn
in

g
ti

m
e

at
sc

ho
ol

O
T

L
in

cl
ud

ed
a

D
efi

ni
ti

on
O

T
L

C
la

ss
ro

om
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
S

ch
oo

l
le

ve
l

va
ri

ab
le

s
in

cl
ud

ed
F

is
he

r
Z

R
ee

zi
gt

et
al

.
(1

99
9)

Y
es

1
it

em
:

%
of

ba
si

c
su

bj
ec

t
m

at
te

r
ta

ug
ht

in
a

sc
ho

ol
ye

ar

Q
ua

li
ty

of
in

st
ru

ct
io

n
(C

ur
ri

cu
lu

m
,

G
ro

up
in

g
pr

oc
ed

ur
es

),
T

ea
ch

er
be

ha
vi

or
(H

om
ew

or
k,

C
le

ar
go

al
se

tt
in

g,
E

va
lu

at
io

n,
F

ee
db

ac
k,

C
or

re
ct

iv
e

in
st

ru
ct

io
n,

T
im

e
fo

r
le

ar
ni

ng
),

an
d

O
T

L

R
ul

es
cl

as
sr

oo
m

in
st

ru
ct

io
n,

E
va

lu
at

io
n

po
li

cy
,

P
ro

fe
ss

io
na

li
za

ti
on

po
li

cy
,

R
ul

es
ti

m
e

us
e,

O
rd

er
ly

at
m

os
ph

er
e

T
ay

lo
r

et
al

.
(2

00
3)

*
N

o
H

ig
he

r
le

ve
l

qu
es

ti
on

in
g,

T
im

e-
on

-t
as

k
0.

27
7

T
eo

do
ro

vi
c

(2
01

1)
*

G
ee

n
O

T
L

S
tu

de
nt

as
se

ss
m

en
t

an
d

fe
ed

ba
ck

(R
el

ia
nc

e
on

le
ss

di
re

ct
as

se
ss

m
en

t
m

et
ho

ds
to

as
si

gn
a

gr
ad

e,
R

el
ia

nc
e

on
st

ud
en

t
so

ci
al

be
ha

vi
or

to
as

si
gn

a
gr

ad
e,

T
ea

ch
er

s’
fe

ed
ba

ck
,

F
re

qu
en

cy
of

gr
ad

in
g

ho
m

ew
or

k)
,

S
tu

de
nt

an
d

te
ac

he
r

so
ci

al
an

d
ac

ad
em

ic
in

te
ra

ct
io

n,
an

d
C

la
ss

ro
om

cl
im

at
e

0.
06

2

U
gu

ro
gl

u
an

d
W

al
be

rg
(1

98
6)

*

N
o

H
om

e
en

vi
ro

nm
en

t,
M

ot
iv

at
io

n,
M

ed
ia

,
P

ee
r

gr
ou

p,
S

oc
ia

l
en

vi
ro

nm
en

t,
Q

ua
li

ty
of

in
st

ru
ct

io
n,

an
d

P
re

m
ot

iv
at

io
n

su
bs

ca
le

s

0.
04

3

W
er

f,
C

re
em

er
s

an
d

G
ul

de
m

on
d

(2
00

1)

N
o

H
om

ew
or

k,
P

re
se

nt
at

io
n

of
co

nt
en

t,
P

up
il

s
w

or
ki

ng
,

O
th

er
ac

ti
vi

ti
es

,
Q

ua
li

ty
of

in
st

ru
ct

io
n,

In
no

va
ti

ve
te

ac
hi

ng
,

F
re

qu
en

cy
of

te
st

in
g,

U
se

of
te

st
re

su
lt

s,
P

up
il

s’
at

te
nt

io
n,

Q
ue

st
io

ni
ng

,
C

om
pr

eh
en

si
ve

qu
es

ti
on

s,
M

on
it

or
in

g
w

or
k,

an
d

G
ro

up
in

g
of

pu
pi

ls

M
an

ag
em

en
t/

ev
al

ua
ti

on
(.

.)
,

B
oo

ks
an

d
le

ar
ni

ng
m

at
er

ia
ls

(.
.)

,
P

ar
en

ta
l

in
vo

lv
em

en
t

(.
.)

W
er

f
(1

99
4)

Y
es

P
er

ce
nt

ag
e

of
co

nt
en

t
co

ve
re

d
C

ur
ri

cu
lu

m
,

G
ro

up
in

g
of

pu
pi

ls
,

an
d

Q
ua

li
ty

of
te

ac
hi

ng
,

O
T

L
S

ch
oo

l
or

ga
ni

za
ti

on
,

S
ch

oo
l

po
li

cy

N
ot

es
*S

tu
dy

in
cl

ud
ed

in
m

et
a-

an
al

ys
is

a
O

T
L

O
pp

or
tu

ni
ty

to
le

ar
n

in
cl

ud
ed

in
st

ud
y

4 Meta-Analyses 97



T
ab

le
A

.1
0

O
ve

rv
ie

w
of

st
ud

ie
s

of
ho

m
ew

or
k

(p
up

il
le

ve
l)

on
st

ud
en

t
ac

hi
ev

em
en

t
H

om
ew

or
k

(p
up

il
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

B
ur

ka
m

et
al

.
(1

99
5)

U
S

A
S

T
im

e
on

ho
m

ew
or

k
H

om
ew

or
k

ti
m

e
P

hy
si

ca
l

sc
ie

nc
e

ac
hi

ev
em

en
t,

L
if

e
sc

ie
nc

e
ac

hi
ev

em
en

t

C
he

n
an

d
L

u
(2

00
9)

*
T

ai
w

an
S

D
ai

ly
ho

m
ew

or
k

ho
ur

s
in

11
th

gr
ad

e
H

om
ew

or
k

ti
m

e
C

om
po

si
te

sc
or

e
of

fo
ur

cu
rr

ic
ul

um
-f

re
e

ab
il

it
y

su
bt

es
ts

:
an

an
al

yt
ic

al
ab

il
it

y
su

bt
es

t,
a

m
at

he
m

at
ic

al
ab

il
it

y
su

bt
es

t,
a

la
ng

ua
ge

ab
il

it
y

su
bt

es
t,

an
d

a
sc

ie
nc

e
ab

il
it

y
su

bt
es

t

D
et

tm
er

s
et

al
.

(2
00

9)
40

co
un

tr
ie

s
T

im
e

sp
en

t
on

m
at

h
ho

m
ew

or
k

in
a

w
ee

k
H

om
ew

or
k

ti
m

e
P

IS
A

20
03

M
at

he
m

at
ic

s
ac

hi
ev

em
en

t
te

st

6
co

un
tr

ie
s

T
im

e
sp

en
t

on
m

at
h

ho
m

ew
or

k
in

a
w

ee
k

H
om

ew
or

k
ti

m
e

P
IS

A
20

03
M

at
he

m
at

ic
s

ac
hi

ev
em

en
t

te
st

D
et

tm
er

s
et

al
.

(2
01

0)
*

G
er

m
an

y
S

T
im

e
sp

en
t

on
m

at
he

m
at

ic
s

ho
m

ew
or

k
in

a
w

ee
k

H
om

ew
or

k
ti

m
e

T
es

tc
ov

er
in

g
th

e
st

an
da

rd
co

nt
en

ts
ti

pu
la

te
d

in
th

e
fe

de
ra

l
st

at
es

’
of

G
er

m
an

y
cu

rr
ic

ul
a

fo
r

G
ra

de
10

m
at

he
m

at
ic

s

E
ng

in
-D

em
er

(2
00

9)
*

T
ur

ke
y

S
L

ev
el

of
ho

m
ew

or
k

co
m

pl
et

io
n

H
ow

of
te

n
do

yo
u

do
yo

ur
ho

m
ew

or
k?

3
=

of
te

n,
2

=
so

m
et

im
es

,
1

=
se

ld
om

an
d

ne
ve

r

H
om

ew
or

k
fr

eq
ue

nc
y

G
ra

de
:

A
w

ei
gh

te
d

co
m

po
si

te
of

th
e

m
at

h,
T

ur
ki

sh
an

d
sc

ie
nc

e
ac

hi
ev

em
en

t
sc

or
es

of
re

la
te

d
se

m
es

te
r

F
lo

w
er

s
an

d
F

lo
w

er
s

(2
00

9)
*

U
S

A
S

H
ou

rs
sp

en
t

do
in

g
ho

m
ew

or
k

A
ca

te
go

ri
ca

l
va

ri
ab

le
ba

se
d

on
st

ud
en

ts
’

se
lf

-
re

po
rt

ed
as

se
ss

m
en

t
of

th
e

am
ou

nt
of

ti
m

e
th

ey
sp

en
t

do
in

g
th

ei
r

ho
m

ew
or

k

H
om

ew
or

k
ti

m
e

R
ea

di
ng

te
st

sc
or

e
fr

om
E

du
ca

ti
on

al
L

on
gi

tu
di

na
l

S
tu

dy
(2

00
2)

F
uc

hs
an

d
W

oe
sm

an
n

(2
00

7)
31

co
un

tr
ie

s
S

H
om

ew
or

k
su

bj
ec

t[
1

an
d

\
3

ho
ur

s
pe

r
w

ee
k,

H
om

ew
or

k
su

bj
ec

t[
3

ho
ur

s
pe

r
w

ee
k

(m
at

h,
sc

ie
nc

e,
re

ad
in

g)

H
om

ew
or

k
ti

m
e

P
IS

A
20

00
m

at
h

in
te

rn
at

io
na

l
te

st
sc

or
e,

P
IS

A
20

00
sc

ie
nc

e
in

te
rn

at
io

na
l

te
st

sc
or

e,
an

d
P

IS
A

20
00

re
ad

in
g

in
te

rn
at

io
na

l
te

st
sc

or
e

H
un

gi
(2

00
8)

*
V

ie
tn

am
P

H
om

ew
or

k
co

rr
ec

te
d

G
iv

en
ho

m
ew

or
k

in
re

ad
in

g
an

d
m

at
h

m
or

e
fr

eq
ue

nt
ly

an
d

ha
d

it
co

rr
ec

te
d.

.
(l

ar
ge

va
lu

es
m

or
e

ho
m

ew
or

k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
m

at
h

an
d

re
ad

in
g

te
st

s
in

gr
ad

e
5

de
ve

lo
pe

d
by

N
at

io
na

l
In

st
it

ut
e

of
E

du
ca

ti
on

al
S

ci
en

ce
s (c

on
ti

nu
ed

)

98 M. Hendriks et al.



T
ab

le
A

.1
0

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
C

ou
nt

ry
S

ch
oo

l
ty

pe
a

H
om

ew
or

k
m

ea
su

re
O

pe
ra

ti
on

al
iz

at
io

n
C

on
ce

pt
O

ut
co

m
e

m
ea

su
re

H
un

gi
an

d
P

os
tl

et
hw

ai
te

(2
00

9)
*

L
ao

s
P

H
om

ew
or

k
co

rr
ec

te
d

G
iv

en
ho

m
ew

or
k

in
re

ad
in

g
an

d
m

at
h

m
or

e
fr

eq
ue

nt
ly

an
d

ha
d

it
co

rr
ec

te
d.

.
(l

ar
ge

va
lu

es
m

or
e

ho
m

ew
or

k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
re

ad
in

g
an

d
m

at
he

m
at

ic
s

ac
hi

ev
em

en
tt

es
td

ev
el

op
ed

by
M

in
is

tr
y

of
E

du
ca

ti
on

(a
s

pa
rt

of
L

ao
s

gr
ad

e
5

su
rv

ey
)

H
un

gi
an

d
T

hu
ku

(2
01

0)
14

co
un

tr
ie

s
P

H
om

ew
or

k
co

rr
ec

te
d

G
iv

en
ho

m
ew

or
k

in
re

ad
in

g
an

d
m

at
h

m
or

e
fr

eq
ue

nt
ly

an
d

ha
d

it
co

rr
ec

te
d.

(l
ar

ge
va

lu
es

m
or

e
ho

m
ew

or
k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
re

ad
in

g
ac

hi
ev

em
en

tt
es

t(
A

s
pa

rt
of

S
ou

th
er

n
an

d
E

as
te

rn
A

fr
ic

a
C

on
so

rt
iu

m
fo

r
M

on
it

or
in

g
E

du
ca

ti
on

al
Q

ua
li

ty
(S

A
C

M
E

Q
II

)
pr

oj
ec

t)

It
ur

re
(2

00
5)

A
rg

en
ti

na
S

W
or

k
ho

ur
s

T
he

nu
m

be
r

of
ho

ur
s

pe
r

da
y

th
at

th
e

st
ud

en
t

de
vo

te
s

to
st

ud
y

H
om

ew
or

k
ti

m
e

M
at

h
ac

hi
ev

em
en

t
(1

99
8

H
ig

h
S

ch
oo

l
N

at
io

na
l

C
en

su
s

fr
om

th
e

M
in

is
tr

y
of

E
du

ca
ti

on
an

d
C

ul
tu

re
of

A
rg

en
ti

na
)

K
it

sa
nt

as
et

al
.

(2
01

1)
*

U
S

A
S

R
el

at
iv

e
ti

m
e

sp
en

t
on

m
at

he
m

at
ic

s
ho

m
ew

or
k

R
at

io
of

ac
tu

al
nu

m
be

r
of

se
lf

-r
ep

or
te

d
ho

ur
s

sp
en

t
by

a
st

ud
en

t
so

le
ly

on
m

at
he

m
at

ic
s

ho
m

ew
or

k
to

ac
tu

al
nu

m
be

r
of

ho
ur

s
sp

en
t

on
al

l
ho

m
ew

or
k

H
om

ew
or

k
ti

m
e

P
IS

A
20

03
M

at
h

ac
hi

ev
em

en
t

K
yr

ia
ki

de
s

an
d

C
re

em
er

s
(2

00
8)

*
C

yp
ru

s
P

H
om

ew
or

k
P

ar
en

ts
w

er
e

as
ke

d
to

re
po

rt
th

e
av

er
ag

e
am

ou
nt

of
ti

m
e

th
ei

r
ch

il
dr

en
sp

en
t

on
ho

m
ew

or
k

in
m

at
he

m
at

ic
s

H
om

ew
or

k
ti

m
e

M
at

he
m

at
ic

s
ac

hi
ev

em
en

t
sc

or
e

on
cu

rr
ic

ul
um

-b
as

ed
w

ri
tt

en
te

st
at

th
e

en
d

of
ye

ar
1,

ye
ar

2,
ye

ar
3,

an
d

ye
ar

4

L
in

et
al

.
(2

00
7)

O
E

C
D

co
un

tr
ie

s
31

co
un

tr
ie

s
S

T
im

e
st

ud
yi

ng
m

at
he

m
at

ic
s

ho
m

ew
or

k
ou

ts
id

e
th

e
re

gu
la

r
le

ss
on

s

H
om

ew
or

k
ti

m
e

M
at

h
co

gn
it

io
n

(P
IS

A
20

03
)

N
on

O
E

C
D

co
un

tr
ie

s
10

co
un

tr
ie

s
S

L
iu

et
al

.
(2

00
6)

6
co

un
tr

ie
s

S
T

im
e

sp
en

t
do

in
g

m
at

he
m

at
ic

s
ho

m
ew

or
k

(a
)

H
ow

of
te

n
yo

ur
te

ac
he

r
gi

ve
s

yo
u

ho
m

ew
or

k
in

m
at

h
(b

)
W

he
n

yo
ur

te
ac

he
r

gi
ve

s
yo

u
m

at
h

ho
m

ew
or

k
ho

w
m

an
y

m
in

ut
es

ar
e

yo
u

us
ua

ll
y

gi
ve

n

H
om

ew
or

k
ti

m
e

T
IM

S
S

20
03

gr
ad

e
8

m
at

h
te

st (c
on

ti
nu

ed
)

4 Meta-Analyses 99



T
ab

le
A

.1
0

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
C

ou
nt

ry
S

ch
oo

l
ty

pe
a

H
om

ew
or

k
m

ea
su

re
O

pe
ra

ti
on

al
iz

at
io

n
C

on
ce

pt
O

ut
co

m
e

m
ea

su
re

L
ub

be
rs

et
al

.
(2

01
0)

*
N

et
he

rl
an

ds
P

H
om

ew
or

k
ti

m
e

(L
an

gu
ag

e,
M

at
h)

H
ow

m
uc

h
ti

m
e

pe
r

w
ee

k
do

yo
u

sp
en

d
on

ho
m

ew
or

k
fo

r.
(i

n
nu

m
be

r
of

ho
ur

s)

H
om

ew
or

k
ti

m
e

E
nd

of
ye

ar
gr

ad
e

(L
an

gu
ag

e,
M

at
h)

M
a

an
d

C
ro

ck
er

(2
00

7)
C

an
ad

a
S

T
im

e
sp

en
t

on
ho

m
ew

or
k

H
om

ew
or

k
ti

m
e

P
IS

A
20

00
R

ea
di

ng
ac

hi
ev

em
en

t

N
at

ri
el

lo
an

d
M

cD
il

l
(1

98
6)

*
U

S
A

S
T

im
e

sp
en

t
on

ho
m

ew
or

k
S

ix
re

sp
on

se
s

(n
on

e
or

al
m

os
t

no
ne

,l
es

s
th

an
�

ho
ur

a
da

y,
ab

ou
t�

ho
ur

a
da

y,
ab

ou
t

1
an

d
�

ho
ur

a
da

y,
ab

ou
t

2
ho

ur
s

a
da

y,
3

or
m

or
e

ho
ur

s
a

da
y

H
om

ew
or

k
ti

m
e

E
ng

li
sh

G
P

A
:

ea
ch

st
ud

en
t’

s
cu

m
ul

at
iv

e
gr

ad
e

po
in

t
av

er
ag

e
in

E
ng

li
sh

du
ri

ng
hi

s/
he

r
te

nu
re

in
hi

gh
sc

ho
ol

co
nv

er
te

d
to

a
m

ea
n

us
in

g
th

e
fo

ll
ow

in
g

sc
al

e

R
os

sm
il

le
r

(1
98

6)
*

U
S

A
P

N
um

be
r

of
m

in
ut

es
pe

r
da

y
st

ud
en

t
sp

en
ds

on
ho

m
ew

or
k

H
om

ew
or

k
ti

m
e

G
ai

n
sc

or
e

on
S

ta
nf

or
d

ac
hi

ev
em

en
t

te
st

(r
ea

di
ng

)

S
m

yt
h

(2
00

8)
Ir

el
an

d
S

H
om

ew
or

k
ho

ur
s

A
m

ou
nt

of
ti

m
e

sp
en

t
on

ho
m

ew
or

k
H

om
ew

or
k

ti
m

e
G

ra
de

po
in

t
av

er
ag

e
in

L
ea

vi
ng

C
er

ti
fi

ca
te

ex
am

T
eo

do
ro

vi
c

(2
01

2)
*

S
er

bi
a

P
S

tu
de

nt
-r

ep
or

te
d

ho
ur

s
(i

n
30

-m
in

in
cr

em
en

ts
)

sp
en

t
on

ho
m

ew
or

k
in

th
e

su
bj

ec
t

(M
at

h,
S

er
bi

an
L

an
gu

ag
e)

H
om

ew
or

k
ti

m
e

A
ch

ie
ve

m
en

t
te

st
s

m
at

he
m

at
ic

s
an

d
S

er
bi

an
la

ng
ua

ge

T
ra

ut
w

ei
n

(2
00

7)
S

tu
dy

1
G

er
m

an
y

S
H

om
ew

or
k

ti
m

e
O

ri
gi

na
l

P
IS

A
it

em
as

se
ss

in
g

ti
m

e
on

ho
m

ew
or

k
in

m
at

he
m

at
ic

s

H
om

ew
or

k
ti

m
e

M
at

he
m

at
ic

s
te

st
im

pl
em

en
te

d
in

th
e

G
er

m
an

ex
te

ns
io

n
to

P
IS

A
20

00

S
tu

dy
2

G
er

m
an

y
S

T
im

e
a

st
ud

en
t

ty
pi

ca
ll

y
sp

en
t

on
an

as
si

gn
m

en
t

w
he

n
ho

m
ew

or
k

w
as

gi
ve

n

‘‘
H

ow
lo

ng
do

es
it

us
ua

ll
y

ta
ke

yo
u

to
fi

ni
sh

yo
ur

m
at

he
m

at
ic

s
ho

m
ew

or
k?

’’

H
om

ew
or

k
ti

m
e

M
at

h
ac

hi
ev

em
en

t
at

gr
ad

e
8

(T
2)

w
as

m
ea

su
re

d
by

a
to

ta
l

of
15

8
it

em
s

fr
om

th
e

of
fi

ci
al

T
IM

S
S

it
em

po
ol

S
tu

dy
3*

G
er

m
an

y
S

A
ve

ra
ge

nu
m

be
r

of
m

in
ut

es
sp

en
t

on
ea

ch
m

at
h

ho
m

ew
or

k
as

si
gn

m
en

t
se

t

H
om

ew
or

k
ti

m
e

G
ra

de
on

m
os

t
re

ce
nt

m
at

h
te

st
(t

im
e

2)

(c
on

ti
nu

ed
)

100 M. Hendriks et al.



T
ab

le
A

.1
0

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
C

ou
nt

ry
S

ch
oo

l
ty

pe
a

H
om

ew
or

k
m

ea
su

re
O

pe
ra

ti
on

al
iz

at
io

n
C

on
ce

pt
O

ut
co

m
e

m
ea

su
re

T
ra

ut
w

ei
n

et
al

.
(2

00
6)

*
G

er
m

an
y

S
H

om
ew

or
k

A
ve

ra
ge

nu
m

be
r

of
m

in
ut

es
sp

en
t

on
ea

ch
m

at
he

m
at

ic
s

[E
ng

li
sh

]
ho

m
ew

or
k

as
si

gn
m

en
t

se
t

H
om

ew
or

k
ti

m
e

G
ra

de
s

aw
ar

de
d

on
th

e
la

st
re

po
rt

ca
rd

(e
nd

of
gr

ad
e

7)
an

d
th

e
m

ea
n

gr
ad

es
of

la
st

tw
o

cl
as

s
te

st
s

in
m

at
he

m
at

ic
s

an
d

E
ng

li
sh

V
ol

un
ta

ry
ad

di
ti

on
al

le
ar

ni
ng

ti
m

e
In

a
no

rm
al

w
ee

k,
ho

w
m

an
y

m
in

ut
es

do
yo

u
w

or
k

on
m

at
he

m
at

ic
s

[E
ng

li
sh

]
in

yo
ur

ow
n

ti
m

e
in

ad
di

ti
on

to
yo

ur
ho

m
ew

or
k

H
om

ew
or

k
ti

m
e

T
ra

ut
w

ei
n

et
al

.
(2

00
9)

*
S

w
itz

er
la

nd
S

H
om

ew
or

k
fr

eq
ue

nc
y

Y
ou

pr
ob

ab
ly

ha
ve

ab
ou

t
10

F
re

nc
h

le
ss

on
s

ev
er

y
2

or
3

w
ee

ks
.

O
n

av
er

ag
e,

ho
w

of
te

n
do

es
yo

ur
F

re
nc

h
te

ac
he

r
se

t
yo

ur
ho

m
ew

or
k?

H
om

ew
or

k
fr

eq
ue

nc
y

G
ai

n
sc

or
es

on
st

an
da

rd
iz

ed
ac

hi
ev

em
en

t
te

st
(M

at
h,

E
ng

li
sh

)

H
om

ew
or

k
ti

m
e

‘O
n

av
er

ag
e,

ho
w

m
an

y
m

in
ut

es
do

yo
u

ne
ed

to
co

m
pl

et
e

th
e

F
re

nc
h

ho
m

ew
or

k
yo

u
ar

e
se

t
(n

ot
in

cl
ud

in
g

le
ar

ni
ng

vo
ca

bu
la

ry
)?

’

H
om

ew
or

k
ti

m
e

W
ag

ne
r

et
al

.
(2

00
8)

*
S

tu
dy

2
A

us
tr

ia
S

T
im

e
w

or
ki

ng
at

ho
m

e
fo

r
sc

ho
ol

W
ee

kl
y

w
or

ki
ng

ti
m

e
at

ho
m

e
fo

r
sc

ho
ol

(d
ia

ry
)

H
om

ew
or

k
ti

m
e

M
ea

n
sc

ho
ol

m
ar

k
in

th
e

su
bj

ec
ts

of
G

er
m

an
la

ng
ua

ge
,

M
at

he
m

at
ic

s,
an

d
E

ng
li

sh
la

ng
ua

ge

S
tu

dy
3

A
us

tr
ia

S
T

im
e

w
or

ki
ng

at
ho

m
e

fo
r

sc
ho

ol
W

ee
kl

y
w

or
ki

ng
ti

m
e

at
ho

m
e

fo
r

sc
ho

ol
(d

ia
ry

)
M

ea
n

sc
ho

ol
m

ar
k

in
th

e
su

bj
ec

ts
of

G
er

m
an

la
ng

ua
ge

,
M

at
he

m
at

ic
s,

an
d

E
ng

li
sh

la
ng

ua
ge

W
on

an
d

H
an

(2
01

0)
*

K
or

ea
S

D
oi

ng
ho

m
ew

or
k

A
m

ou
nt

of
ti

m
e

M
ea

n
of

fi
ve

m
at

he
m

at
ic

s
te

st
sc

or
es

pr
ov

id
ed

in
T

IM
S

S
da

ta

U
S

A

N
ot

es
*s

tu
dy

is
in

cl
ud

ed
in

m
et

a-
an

al
ys

is
a
P

=
pr

im
ar

y,
S

=
se

co
nd

ar
y

sc
ho

ol

4 Meta-Analyses 101



T
ab

le
A

.1
1

M
et

ho
do

lo
gi

ca
l

in
fo

rm
at

io
n

av
ai

la
bl

e
fr

om
st

ud
ie

s
of

ho
m

ew
or

k
(p

up
il

le
ve

l)
on

st
ud

en
t

ac
hi

ev
em

en
t

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
A

ch
ie

ve
m

en
t

m
ea

su
re

N
um

be
r

of
sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of
cl

as
se

s
in

cl
ud

ed

N
um

be
r

of
st

ud
en

ts
in

cl
ud

ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

B
ur

ka
m

et
al

.
(1

99
5)

S
ci

en
ce

1,
03

5
12

,1
20

R
eg

re
ss

io
n

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

0.
02

no
s

at
0.

05

b
=

0.
02

s
at

0.
05

C
he

n
an

d
L

u
(2

00
9)

*
C

om
po

si
te

sc
or

e
fo

ur
cu

rr
ic

ul
um

fr
ee

ab
il

it
y

te
st

s

26
0

10
,3

47
P

ea
rs

on co
rr

el
at

io
n

no
r

=
0.

21
5

s
at

0.
01

D
et

tm
er

s
et

al
.

(2
00

9)
A

us
tr

al
ia

M
at

h
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
9,

16
1.

19
s

at
0.

01

A
us

tr
ia

b
=

-
12

.3
4

2.
27

s
at

0.
01

B
el

gi
um

b
=

2.
67

1.
57

s
at

0.
05

B
ra

zi
l

b
=

3.
71

1.
67

s
at

0.
05

C
an

ad
a

b
=

2.
21

0.
64

s
at

0.
01

C
ze

ch R
ep

ub
li

c
b

=
-

5.
02

1.
74

s
at

0.
01

D
en

m
ar

k
b

=
-

5.
71

1.
99

s
at

0.
01

F
in

la
nd

b
=

-
12

.3
8

3.
4

s
at

0.
00

1

F
ra

nc
e

b
=

0.
56

1.
95

n.
s.

G
er

m
an

y
b

=
-

5.
8

2.
02

s
at

0.
01

G
re

ec
e

b
=

-
1.

44
1.

84
n.

s.

H
on

g
K

on
g

b
=

3.
06

1.
73

s
at

0.
05

H
un

ga
ry

b
=

-
0.

18
1.

78
n.

s.

Ic
el

an
d

b
=

-
1.

5
2.

79
n.

s.

Ir
el

an
d

b
=

0.
82

2.
55

n.
s.

It
al

y
b

=
-

1.
93

0.
91

s
at

0.
05

Ja
pa

n
b

=
2.

36
1.

12
s

at
0.

05

K
or

ea
b

=
5.

81
1.

46
s

at
0.

00
1

L
at

vi
a

b
=

-
0.

72
2

n.
s.

L
ie

ch
te

ns
te

in
b

=
-

6.
31

9.
89

n.
s.

L
ux

em
bo

ur
g

b
=

6.
67

3.
1

s
at

0.
05

M
ac

ao
b

=
4.

81
3.

38
n.

s.

(c
on

ti
nu

ed
)

102 M. Hendriks et al.



T
ab

le
A

.1
1

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
A

ch
ie

ve
m

en
t

m
ea

su
re

N
um

be
r

of
sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of
cl

as
se

s
in

cl
ud

ed

N
um

be
r

of
st

ud
en

ts
in

cl
ud

ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

M
ex

ic
o

b
=

6.
67

0.
55

s
at

0.
01

N
et

he
rl

an
ds

b
=

-
4.

73
2.

12
s

at
0.

05

N
ew

Z
ea

la
nd

b
=

2.
21

2.
15

n.
s.

N
or

w
ay

b
=

-
1.

24
3.

08
n.

s.

P
ol

an
d

b
=

6.
08

1.
57

s
at

0.
01

P
or

tu
ga

l
b

=
1.

09
2.

88
n.

s.

R
us

si
a

b
=

-
0.

39
1.

25
n.

s.

S
lo

va
k

R
ep

ub
li

c
b

=
-

4.
40

1.
26

s
at

0.
00

1

S
pa

in
b

=
6.

1
1.

33
s

at
0.

00
1

S
w

ed
en

b
=

-
16

.8
9

2.
2

s
at

0.
00

1

S
w

it
ze

r-
la

nd
b

=
-

14
.0

9
1.

45
s

at
0.

00
1

T
ha

il
an

d
b

=
7.

24
1.

07
s

at
0.

00
1

T
un

es
ia

b
=

2.
6

1.
64

n.
s.

T
ur

ke
y

b
=

-
1.

14
2.

15
n.

s.

U
ni

te
d

K
in

gd
om

b
=

-
1.

45
1.

35
n.

s.

U
S

A
b

=
3.

29
1.

46
s

at
0.

05

U
ru

gu
ay

b
=

-
0.

31
1.

15
n.

s.

Y
ug

os
la

vi
a

b
=

0.
8

1.
65

n.
s.

A
us

tr
ia

M
at

h
10

0
16

82
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

5.
87

4.
46

n.
s.

B
el

gi
um

14
6

33
47

b
=

-
3.

62
2.

95
n.

s.

G
er

m
an

y
15

4
62

94
b

=
-

0.
04

1.
75

n.
s.

Ja
pa

n
14

4
41

61
b

=
3.

59
2.

98
n.

s.

K
or

ea
13

8
45

55
b

=
-

3.
82

1.
59

s
at

0.
01

U
S

A
25

1
26

51
b

=
-

0.
02

0.
03

n.
s.

D
et

tm
er

s
et

al
.

(2
01

0)
*

M
at

h
15

5
34

83
M

ul
ti

le
ve

l
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

-
0.

02
0.

01
7

n.
s.

(c
on

ti
nu

ed
)

4 Meta-Analyses 103



T
ab

le
A

.1
1

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
A

ch
ie

ve
m

en
t

m
ea

su
re

N
um

be
r

of
sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of
cl

as
se

s
in

cl
ud

ed

N
um

be
r

of
st

ud
en

ts
in

cl
ud

ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

E
ng

in
-D

em
er

(2
00

9)
*

G
ra

de
:

w
ei

gh
te

d
co

m
po

si
te

of
m

at
h,

T
ur

ki
sh

an
d

sc
ie

nc
e

23
71

9
R

eg
re

ss
io

n
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
06

no
n.

s.

F
lo

w
er

s
an

d
F

lo
w

er
s

(2
00

9)
*

R
ea

di
ng

18
4

15
,3

62
R

eg
re

ss
io

n
d

=
0.

39
s

at
0.

01

F
uc

hs
an

d
W

oe
sm

an
n

(2
00

7)

R
ea

di
ng

6,
62

6
17

,3
61

8
R

eg
re

ss
io

n
(u

ns
ta

nd
ar

di
ze

d)
b

=
9.

04
6

0.
63

9
s

at
0.

01

b
=

5.
49

9
1.

06
7

s
at

0.
01

M
at

h
6,

61
1

96
,5

07
b

=
8.

55
1

0.
86

8
s

at
0.

01

b
=

11
.3

87
1.

12
2

s
at

0.
01

S
ci

en
ce

6,
61

3
96

,4
16

b
=

7.
07

3
0.

94
1

s
at

0.
01

b
=

8.
40

7
1.

24
7

s
at

0.
01

H
un

gi
(2

00
8)

*
R

ea
di

ng
3,

62
0

72
,3

76
M

ul
ti

le
ve

l
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
05

no
s

at
0.

05

M
at

h
ß

=
0.

06
s

at
0.

05

H
un

gi
an

d
P

os
tl

et
hw

ai
te

(2
00

9)
*

R
ea

di
ng

92
7,

45
0

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
ye

s
ß

=
0.

04
no

s
at

0.
05

M
at

h
ß

=
0.

07
s

at
0.

05

H
un

gi
an

d
T

hu
ku

(2
01

0)
B

ot
sw

an
a

R
ea

di
ng

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
4

ye
s

n.
r.

no
n.

s.

K
en

ya
ß

=
0.

04
s

at
0.

05

L
es

ot
ho

n.
r.

n.
s.

M
al

aw
i

n.
r.

n.
s.

M
au

ri
ti

us
n.

r.
n.

s.

M
oz

am
-b

iq
ue

ß
=

0.
04

s
at

0.
05

N
am

ib
ia

n.
r.

n.
s.

S
ey

ch
el

le
s

n.
r.

n.
s.

S
ou

th
A

fr
ic

a
n.

r.
n.

s.

S
w

az
il

an
d

n.
r.

n.
s.

T
an

za
ni

a
ß

=
0.

04
s

at
0.

05

U
ga

nd
a

n.
r.

n.
s.

Z
am

bi
a

ß
=

0.
05

s
at

0.
05

Z
an

zi
ba

r
ß

=
0.

06
s

at
0.

05

(c
on

ti
nu

ed
)

104 M. Hendriks et al.



T
ab

le
A

.1
1

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
A

ch
ie

ve
m

en
t

m
ea

su
re

N
um

be
r

of
sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of
cl

as
se

s
in

cl
ud

ed

N
um

be
r

of
st

ud
en

ts
in

cl
ud

ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

It
ur

re
(2

00
5)

M
at

h
2,

70
8

13
,4

93
9

M
ul

ti
le

ve
l

b
=

-
0.

03
2

no
s

at
0,

01

K
it

sa
nt

as
et

al
.

(2
01

1)
*

M
at

h
22

1
5,

20
0

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
ye

s
*ß

=
-

0.
08

no
s

at
0.

00
1

P
ea

rs
on co

rr
el

at
io

n
r

=
-

0.
17

s
at

0.
00

1

K
yr

ia
ki

de
s

an
d

C
re

em
er

s
(2

00
8)

*

M
at

h
28

61
1,

66
2

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

2
ye

s
b

=
0.

02
0.

02
n.

s.

1,
61

4
b

=
0.

05
0.

02
s

at
0.

05

1,
59

2
b

=
0.

07
0.

03
s

at
0.

05

1,
57

9
b

=
0.

07
0.

02
s

at
0.

05

L
in

et
al

.
(2

00
7)

O
E

C
D

co
un

tr
ie

s
M

at
h

2,
70

,0
00

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

no
b

=
-

0.
08

6
0.

04
2

n.
s.

N
on

O
E

C
D

co
un

tr
ie

s
M

at
h

2,
70

,0
00

no
b

=
-

0.
00

2
0.

07
1

n.
s.

L
iu

et
al

.
(2

00
6)

K
or

ea
M

at
h

15
0

25
6

5,
30

9
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

1.
2

no
n.

s.

Ja
pa

n
14

6
14

6
4,

85
6

b
=

-
11

.3
n.

s.

T
ai

w
an

15
1

15
0

5,
37

9
b

=
4.

8
s

at
0.

00
1

U
S

A
29

7
33

0
8,

19
2

b
=

-
1.

3
n.

s.

S
in

ga
po

re
16

5
32

2
6,

01
8

b
=

0.
6

n.
s.

H
on

g
K

on
g

12
6

13
5

4,
97

2
b

=
0.

9
n.

s.

L
ub

be
rs

et
al

.
(2

01
0)

*
E

nd
of

ye
ar

gr
ad

e
L

an
gu

ag
e

9,
81

1
P

ea
rs

on
co

rr
el

at
io

n
no

*r
=

0.
01

n.
s.

E
nd

of
ye

ar
gr

ad
e

M
at

h

9,
74

0
*r

=
-

0.
09

s
at

0.
00

1

E
nd

of
ye

ar
gr

ad
e

L
an

gu
ag

e
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
b

=
-

0.
03

s
at

0.
01

E
nd

of
ye

ar
gr

ad
e

M
at

h
b

=
-

0.
03

s
at

0.
01

M
a

an
d

C
ro

ck
er

(2
00

7)
R

ea
di

ng
1,

11
7

29
,6

87
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
2.

3
0.

42
s

at
0.

00
1

N
at

ri
el

lo
an

d
M

cD
il

l
(1

98
6)

*
C

um
ul

at
iv

e
po

in
t

av
er

ag
e

in
E

ng
li

sh
du

ri
ng

hi
gh

sc
ho

ol
20

12
,1

46
P

at
h

an
al

ys
is

ye
s

ß
=

0,
12

6
no

s
at

0.
05

R
os

sm
il

le
r

(1
98

6)
*

R
ea

di
ng

4
95

R
eg

re
ss

io
n

(s
ta

nd
ar

di
ze

d)
no

ß
=

-
0.

12
8

no
s

at
0.

05

S
m

yt
h

(2
00

8)
11

2
4,

70
9

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

0.
18

3
no

s
at

0.
00

1

(c
on

ti
nu

ed
)

4 Meta-Analyses 105



T
ab

le
A

.1
1

(c
on

ti
nu

ed
)

H
om

ew
or

k
(p

up
il

le
ve

l)
S

am
pl

e
A

ch
ie

ve
m

en
t

m
ea

su
re

N
um

be
r

of
sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of
cl

as
se

s
in

cl
ud

ed

N
um

be
r

of
st

ud
en

ts
in

cl
ud

ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

T
eo

do
ro

vi
c

(2
01

2)
*

L
an

gu
ag

e
11

9
25

3
4,

85
7

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
ye

s
ß

=
0.

07
1

0.
01

s
at

0.
05

M
at

h
ß

=
0.

07
2

0.
01

1
s

at
0.

05

T
ra

ut
w

ei
n

(2
00

7)
S

tu
dy

1
M

at
h

24
,2

73
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

7.
84

0.
18

s
at

0.
01

S
tu

dy
2

M
at

h
91

2,
21

6
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

0.
08

0.
02

s
at

0.
00

1

S
tu

dy
3*

M
at

h
20

48
3

P
at

h
an

al
ys

is
(s

ta
nd

ar
di

ze
d)

ye
s

*ß
=

-
0.

03
no

n.
s.

M
at

h
T

1
P

ea
rs

on
co

rr
el

at
io

n
r

=
-

0.
30

0
s

at
0.

00
1

M
at

h
T

2
r

=
-

0.
27

0
s

at
0.

00
1

T
ra

ut
w

ei
n

et
al

.
(2

00
6)

*
L

an
gu

ag
e

8
20

41
4

R
eg

re
ss

io
n

(s
ta

nd
ar

di
ze

d)
ye

s
*ß

=
-

0.
11

no
s

at
0.

01

*ß
=

-
0.

09
s

at
0.

05

M
at

h
*ß

=
-

0.
12

s
at

0.
00

1

*ß
=

0.
06

n.
s.

L
an

gu
ag

e
P

ea
rs

on
co

rr
el

at
io

n
r

=
-

0.
11

s
at

0.
05

r
=

-
0.

14
s

at
0.

01

M
at

h
r

=
-

0.
11

s
at

0.
01

r
=

-
0.

18
s

at
0.

00
1

T
ra

ut
w

ei
n

et
al

.
(2

00
9)

*
L

an
gu

ag
e

70
1,

27
5

P
ea

rs
on

co
rr

el
at

io
n

no
*r

=
0.

08
s

at
0.

05

*r
=

-
0.

16
n.

s.

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

-
0.

07
0.

02
s

at
0.

01

W
ag

ne
r

et
al

.
(2

00
8)

*
S

tu
dy

2
M

ea
n

sc
ho

ol
m

ar
k

in
G

er
m

an
la

ng
ua

ge
,

M
at

h,
an

d
E

ng
li

sh
la

ng
ua

ge
24

6
P

ea
rs

on
co

rr
el

at
io

n
no

r
=

0.
15

s
at

0.
05

S
tu

dy
3

M
ea

n
sc

ho
ol

m
ar

k
(s

ee
ab

ov
e)

34
2

P
ea

rs
on

co
rr

el
at

io
n

no
r

=
0.

11
s

at
0.

05
.

W
on

an
d

H
an

(2
01

0)
*

K
or

ea
M

ea
n

of
fi

ve
m

at
he

m
at

ic
s

te
st

sc
or

es
pr

ov
id

ed
in

T
IM

S
S

da
ta

4,
91

8
R

eg
re

ss
io

n
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

-
0.

13
no

s
at

0.
00

1

U
S

A
6,

77
2

ß
=

-
0.

02
s

at
0.

00
1

N
ot

es
1
n.

s.
=

no
t

si
gn

ifi
ca

nt
at

p
=

0.
05

,
2
st

an
da

rd
iz

ed
w

it
h

s x
an

d
s y

ß
=

bs
x
/s

y
,

3
n.

r.
=

no
t

re
po

rt
ed

,
4
m

an
y

co
ef

fi
ci

en
ts

no
t

si
gn

ifi
ca

nt
an

d
no

t
re

po
rt

ed
,

th
er

ef
or

e
no

t
in

cl
ud

ed
in

m
et

a-
an

al
ys

is

106 M. Hendriks et al.



T
ab

le
A

.1
2

O
ve

rv
ie

w
of

st
ud

ie
s

of
ho

m
ew

or
k

(a
t

cl
as

s/
sc

ho
ol

le
ve

l)
on

st
ud

en
t

ac
hi

ev
em

en
t

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

C
hu

bb
an

d
M

oe
(1

99
0)

U
S

A
S

A
m

ou
nt

of
ho

m
ew

or
k

as
si

gn
ed

M
ea

n
m

in
ut

es
of

ho
m

ew
or

k
as

si
gn

ed
pe

r
su

bj
ec

t
da

il
y

H
om

ew
or

k
ti

m
e

T
ot

al
ga

in
in

st
ud

en
t

ac
hi

ev
em

en
t

D
’A

go
st

in
o

C
oh

or
t

1
C

oh
or

t
3

U
S

A
P

H
om

ew
or

k
H

om
ew

or
k

m
ea

su
re

d
by

as
ki

ng
te

ac
he

rs
ab

ou
th

ow
m

uc
h

ho
m

ew
or

k
th

ey
as

si
gn

in
th

e
ne

ar
es

t
ho

ur

A
m

ou
nt

of
ho

m
ew

or
k

C
B

T
S

R
ea

di
ng

te
st

in
it

ia
l

sc
or

e
an

d
le

ar
ni

ng
ra

te

D
et

tm
er

s
et

al
.

(2
00

9)
40

co
un

tr
ie

s
S

T
im

e
sp

en
t

on
m

at
h

ho
m

ew
or

k
(s

ch
oo

l
av

er
ag

e
ho

m
ew

or
k

ti
m

e)

A
ve

ra
ge

ti
m

e
sp

en
t

on
m

at
he

m
at

ic
s

ho
m

ew
or

k
pe

r
w

ee
k

in
a

gi
ve

n
sc

ho
ol

H
om

ew
or

k
ti

m
e

P
IS

A
20

03
M

at
he

m
at

ic
s

ac
hi

ev
em

en
t

te
st

6
co

un
tr

ie
s

E
re

n
an

d
H

en
de

rs
on

(2
00

8)
U

S
A

S
H

ou
rs

of
ho

m
ew

or
k

as
si

gn
ed

by
th

e
te

ac
he

r

H
om

ew
or

k
ti

m
e

10
th

gr
ad

e
m

at
h

te
st

sc
or

e

F
eh

rm
an

n
et

al
.

(1
98

7)
U

S
A

S
T

im
e

sp
en

t
on

ho
m

ew
or

k
a

w
ee

k
H

om
ew

or
k

ti
m

e
G

ra
de

s
so

fa
r

in
hi

gh
sc

ho
ol

(s
ta

nd
ar

di
ze

d
sc

al
e)

H
of

m
an

et
al

.(
19

99
)

N
et

he
rl

an
ds

P
H

om
ew

or
k

M
ea

su
ri

ng
th

e
de

gr
ee

of
ho

m
ew

or
k

se
tt

in
g

by
te

ac
he

r

A
m

ou
nt

of
ho

m
ew

or
k

S
ta

nd
ar

di
ze

d
ac

hi
ev

em
en

t
te

st
m

at
h

H
ou

se
(2

00
5)

*
Ja

pa
n

Ja
pa

n
S

H
ow

of
te

n
do

es
th

is
ha

pp
en

in
yo

ur
sc

ie
nc

e
le

ss
on

:
T

he
te

ac
he

r
gi

ve
s

us
ho

m
ew

or
k

H
om

ew
or

k
fr

eq
ue

nc
y

S
ci

en
ce

ac
hi

ev
em

en
t

T
IM

S
S

19
99

H
on

g
K

on
g

H
on

g
K

on
g

T
ai

w
an

T
ai

w
an

H
un

gi
(2

00
8)

*
V

ie
tn

am
P

A
ve

ra
ge

ho
m

ew
or

k
co

rr
ec

te
d

P
up

il
s

in
sc

ho
ol

w
he

re
m

or
e

ho
m

ew
or

k
w

as
gi

ve
n

an
d

co
rr

ec
te

d
fr

eq
ue

nt
ly

.
(l

ar
ge

va
lu

es
m

or
e

ho
m

ew
or

k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
m

at
h

an
d

re
ad

in
g

te
st

s
in

gr
ad

e
5

de
ve

lo
pe

d
by

N
at

io
na

l
In

st
it

ut
e

of
E

du
ca

ti
on

al
S

ci
en

ce
s

(c
on

ti
nu

ed
)

4 Meta-Analyses 107



T
ab

le
A

.1
2

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

H
un

gi
an

d
P

os
tl

et
hw

ai
te

(2
00

9)
*

L
ao

s
P

A
ve

ra
ge

ho
m

ew
or

k
co

rr
ec

te
d

P
up

il
s

in
sc

ho
ol

w
he

re
m

or
e

ho
m

ew
or

k
w

as
gi

ve
n

an
d

co
rr

ec
te

d
fr

eq
ue

nt
ly

.
(l

ar
ge

va
lu

es
m

or
e

ho
m

ew
or

k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
re

ad
in

g
an

d
m

at
he

m
at

ic
s

ac
hi

ev
em

en
t

te
st

de
ve

lo
pe

d
by

M
in

is
tr

y
of

E
du

ca
ti

on
(a

s
pa

rt
of

L
ao

s
gr

ad
e

5
su

rv
ey

)
H

un
gi

an
d

T
hu

ku
(2

01
0)

14
co

un
tr

ie
s

P
A

ve
ra

ge
ho

m
ew

or
k

co
rr

ec
te

d
G

iv
en

ho
m

ew
or

k
in

re
ad

in
g

an
d

m
at

h
m

or
e

fr
eq

ue
nt

ly
an

d
ha

d
it

co
rr

ec
te

d.
(l

ar
ge

va
lu

es
m

or
e

ho
m

ew
or

k)

H
om

ew
or

k
fr

eq
ue

nc
y

P
up

il
sc

or
es

on
re

ad
in

g
ac

hi
ev

em
en

t
te

st
(A

s
pa

rt
of

S
ou

th
er

n
an

d
E

as
te

rn
A

fr
ic

a
C

on
so

rt
iu

m
fo

r
M

on
it

or
in

g
E

du
ca

ti
on

al
Q

ua
li

ty
(S

A
C

M
E

Q
II

)
pr

oj
ec

t)
Jo

ng
et

al
.

(2
00

4)
N

et
he

rl
an

ds
S

A
m

ou
nt

of
ho

m
ew

or
k

as
si

gn
ed

T
he

nu
m

be
r

of
ho

m
ew

or
k

as
si

gn
m

en
ts

w
as

es
ta

bl
is

he
d

on
th

e
ba

si
s

of
a

lo
gb

oo
k

th
at

th
e

te
ac

he
rs

ke
pt

an
d

in
w

hi
ch

th
ey

no
te

d
th

e
nu

m
be

r
of

ex
er

ci
se

s
to

be
m

ad
e

du
ri

ng
an

d
af

te
r

ea
ch

le
ss

on
.

T
he

to
ta

l
nu

m
be

r
of

ho
m

ew
or

k
ta

sk
s

w
as

an
ad

di
ti

on
of

th
e

ta
sk

s
m

en
ti

on
ed

in
al

l
al

lo
ca

te
d

le
ss

on
s

in
th

e
lo

gb
oo

k

A
m

ou
nt

of
ho

m
ew

or
k

M
at

h
ac

hi
ev

em
en

t
te

st

K
up

er
m

in
tz

et
al

.
(1

99
9)

*
U

S
A

S
T

im
e

on
ho

m
ew

or
k

H
om

ew
or

k
ti

m
e

10
th

gr
ad

e
to

ta
l

m
at

h
ac

hi
ev

em
en

t
(N

E
L

S
:

88
)

(c
on

ti
nu

ed
)

108 M. Hendriks et al.



T
ab

le
A

.1
2

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

K
yr

ia
ki

de
s

an
d

C
re

em
er

s
(2

00
8)

*

C
yp

ru
s

P
A

m
ou

nt
of

ho
m

ew
or

k
as

si
gn

ed
O

pp
or

tu
ni

ty
to

le
ar

n
w

as
m

ea
su

re
d

us
in

g
si

x
it

em
s.

F
or

ex
am

pl
e,

in
re

ga
rd

to
it

em
1,

te
ac

he
rs

w
er

e
as

ke
d

to
in

di
ca

te
ho

w
of

te
n

th
ey

us
ua

ll
y

as
si

gn
m

at
he

m
at

ic
s

ho
m

ew
or

k.
S

im
il

ar
ly

,
te

ac
he

rs
w

er
e

as
ke

d
to

in
di

ca
te

ho
w

m
an

y
m

in
ut

es
of

m
at

he
m

at
ic

s
ho

m
ew

or
k

th
ey

us
ua

ll
y

as
si

gn
th

ei
r

st
ud

en
ts

A
m

ou
nt

of
ho

m
ew

or
k

M
at

he
m

at
ic

s
ac

hi
ev

em
en

t
sc

or
e

on
cu

rr
ic

ul
um

ba
se

d
w

ri
tt

en
te

st
at

th
e

en
d

of
ye

ar
1,

ye
ar

2,
ye

ar
3,

an
d

ye
ar

4

L
es

em
an

et
al

.
(1

99
2)

*
N

et
he

rl
an

ds
S

A
m

ou
nt

of
ho

m
ew

or
k

fo
r

la
ng

ua
ge

A
m

ou
nt

of
ho

m
ew

or
k

R
ea

di
ng

ac
hi

ev
em

en
t

te
st

L
iu

et
al

.
(2

00
6)

6
co

un
tr

ie
s

S
T

ea
ch

er
s’

em
ph

as
is

on
m

at
he

m
at

ic
s

ho
m

ew
or

k
D

o
yo

u
as

si
gn

m
at

h
ho

m
ew

or
k

to
th

e
T

IM
S

S
cl

as
s

H
ow

m
an

y
m

in
ut

es
do

yo
u

us
ua

ll
y

as
si

gn
m

at
h

ho
m

ew
or

k

H
om

ew
or

k
ti

m
e

T
IM

S
S

20
03

gr
ad

e
8

m
at

h
te

st

L
uy

te
n

an
d

D
e

Jo
ng

(1
99

8)
N

et
he

rl
an

ds
N

um
be

r
of

ho
m

ew
or

k
as

si
gn

m
en

ts
pe

r
w

ee
k

S
tu

de
nt

s
w

er
e

as
ke

d
to

in
di

ca
te

ho
w

m
an

y
ti

m
es

a
w

ee
k

th
ei

r
te

ac
he

r
ga

ve
ho

m
ew

or
k

as
si

gn
m

en
ts

.
T

ea
ch

er
s

w
er

e
as

ke
d

ho
w

m
an

y
as

si
gn

m
en

ts
th

e
st

ud
en

ts
w

er
e

su
pp

os
ed

to
m

ak
e

ea
ch

ti
m

e
th

ey
se

t
ho

m
ew

or
k

H
om

ew
or

k
fr

eq
ue

nc
y

M
at

he
m

at
ic

s
ac

hi
ev

em
en

t
te

st

R
ee

zi
gt

(1
99

3)
G

ra
de

6
G

ra
de

8
N

et
he

rl
an

ds
P

F
re

qu
en

cy
of

ho
m

ew
or

k
H

om
ew

or
k

fr
eq

ue
nc

y
L

an
gu

ag
e

an
d

M
at

h
ac

hi
ev

em
en

t
te

st
s

R
ee

zi
gt

et
al

.
(1

99
9)

C
oh

or
t

19
88

–1
99

0
N

et
he

rl
an

ds
P

H
om

ew
or

k
F

re
qu

en
cy

of
ho

m
ew

or
k

H
om

ew
or

k
fr

eq
ue

nc
y

E
va

lu
at

io
n

of
th

e
D

ut
ch

E
du

ca
ti

on
al

P
ri

or
it

y
P

ol
ic

y
(L

an
gu

ag
e

ac
hi

ev
em

en
t,

M
at

h
ac

hi
ev

em
en

t)

C
oh

or
t

19
90

–9
92

C
oh

or
t

19
88

–9
92

(c
on

ti
nu

ed
)

4 Meta-Analyses 109



T
ab

le
A

.1
2

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

S
ab

a
an

d
H

am
ou

ri
(2

01
0)

Jo
rd

an
S

M
at

h
ho

m
ew

or
k

T
IM

S
S

20
07

M
at

h
ac

hi
ev

em
en

t
S

ci
en

ce
H

om
ew

or
k

T
IM

S
S

20
07

S
ci

en
ce

ac
hi

ev
em

en
t

T
ra

ut
w

ei
n

et
al

.
(2

00
2)

*
G

er
m

an
y

P
F

re
qu

en
cy

of
ho

m
ew

or
k

as
si

gn
m

en
t

H
ow

of
te

n
ar

e
yo

u
us

ua
ll

y
as

si
gn

ed
m

at
h

ho
m

ew
or

k
H

om
ew

or
k

fr
eq

ue
nc

y
F

IM
S

an
d

S
IM

S
m

at
he

m
at

ic
s

ac
hi

ev
em

en
t

T
es

t
H

om
ew

or
k

le
ng

th
T

he
ti

m
e

a
st

ud
en

t
ty

pi
ca

ll
y

sp
en

t
on

an
as

si
gn

m
en

t
w

he
n

ho
m

ew
or

k
w

as
gi

ve
n:

‘‘
H

ow
lo

ng
do

es
it

us
ua

ll
y

ta
ke

yo
u

to
fi

ni
sh

yo
ur

m
at

h
ho

m
ew

or
k?

’’

H
om

ew
or

k
ti

m
e

T
ra

ut
w

ei
n

(2
00

7)
S

tu
dy

1
G

er
m

an
y

S
A

ve
ra

ge
ho

m
ew

or
k

ti
m

e
O

ri
gi

na
l

P
IS

A
it

em
as

se
ss

in
g

ti
m

e
on

ho
m

ew
or

k
in

m
at

he
m

at
ic

s

H
om

ew
or

k
ti

m
e

M
at

he
m

at
ic

s
te

st
im

pl
em

en
te

d
in

th
e

G
er

m
an

ex
te

ns
io

n
to

P
IS

A
20

00
S

tu
dy

2
G

er
m

an
y

S
F

re
qu

en
cy

of
ho

m
ew

or
k

as
si

gn
m

en
ts

‘H
ow

of
te

n
ar

e
yo

u
us

ua
ll

y
as

si
gn

ed
m

at
he

m
at

ic
s

ho
m

ew
or

k?
’

H
om

ew
or

k
fr

eq
ue

nc
y

M
at

h
ac

hi
ev

em
en

t
at

gr
ad

e
8

(T
2)

w
as

m
ea

su
re

d
by

a
to

ta
l

of
15

8
it

em
s

fr
om

th
e

of
fi

ci
al

T
IM

S
S

it
em

po
ol

T
im

e
a

st
ud

en
t

ty
pi

ca
ll

y
sp

en
t

on
an

as
si

gn
m

en
t

w
he

n
ho

m
ew

or
k

w
as

gi
ve

n

‘‘
H

ow
lo

ng
do

es
it

us
ua

ll
y

ta
ke

yo
u

to
fi

ni
sh

yo
ur

m
at

he
m

at
ic

s
ho

m
ew

or
k?

’’

H
om

ew
or

k
ti

m
e

T
ra

ut
w

ei
n

et
al

.
(2

00
9)

*
S

w
it

ze
rl

an
d

S
H

om
ew

or
k

fr
eq

ue
nc

y
(c

la
ss

av
er

ag
e)

Y
ou

pr
ob

ab
ly

ha
ve

ab
ou

t
10

F
re

nc
h

le
ss

on
s

ev
er

y
2

or
3

w
ee

ks
.

O
n

av
er

ag
e,

ho
w

of
te

n
do

es
yo

ur
F

re
nc

h
te

ac
he

r
se

t
yo

u
ho

m
ew

or
k?

G
ai

n
sc

or
es

on
st

an
da

rd
iz

ed
ac

hi
ev

em
en

t
te

st
(M

at
h,

E
ng

li
sh

)

W
ag

ne
r

et
al

.
(2

00
8)

*
S

tu
dy

1
A

us
tr

ia
M

ea
n

w
ee

kl
y

w
or

ki
ng

ti
m

e
at

ho
m

e
fo

r
sc

ho
ol

(d
ia

ry
)

H
om

ew
or

k
ti

m
e

M
ea

n
sc

ho
ol

m
ar

k
in

th
e

su
bj

ec
ts

of
G

er
m

an
la

ng
ua

ge
,

M
at

he
m

at
ic

s,
an

d
E

ng
li

sh
la

ng
ua

ge

(c
on

ti
nu

ed
)

110 M. Hendriks et al.



T
ab

le
A

.1
2

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

C
ou

nt
ry

S
ch

oo
l

ty
pe

a
H

om
ew

or
k

m
ea

su
re

O
pe

ra
ti

on
al

iz
at

io
n

C
on

ce
pt

O
ut

co
m

e
m

ea
su

re

W
er

f
an

d
W

ei
de

(1
99

3)
G

ra
de

4
N

et
he

rl
an

ds
P

F
re

qu
en

cy
of

ho
m

ew
or

k
as

si
gn

ed
by

te
ac

he
rs

H
om

ew
or

k
fr

eq
ue

nc
y

L
an

gu
ag

e,
M

at
h

G
ra

de
6

G
ra

de
8

W
er

f
(1

99
4)

N
et

he
rl

an
ds

P
T

im
e

al
lo

w
ed

fo
r

ho
m

ew
or

k
H

om
ew

or
k

ti
m

e
M

at
h

ac
hi

ev
em

en
t

Z
hu

an
d

L
eu

ng
(2

01
2)

H
on

g
K

on
g

S
F

re
qu

en
cy

of
ho

m
ew

or
k

H
ow

of
te

n
te

ac
he

r
ga

ve
ho

m
ew

or
k

in
m

at
he

m
at

ic
s

H
om

ew
or

k
fr

eq
ue

nc
y

M
at

h
ac

hi
ev

em
en

t
(T

IM
S

S
20

03
)

A
m

ou
nt

of
ho

m
ew

or
k

H
ow

m
an

y
m

in
ut

es
st

ud
en

ts
us

ua
ll

y
w

er
e

ex
pe

ct
ed

to
sp

en
d

on
th

e
gi

ve
n

ho
m

ew
or

k

H
om

ew
or

k
ti

m
e

N
ot

es
*

=
in

cl
ud

ed
in

m
et

a-
an

al
ys

is
a
P

=
pr

im
ar

y,
S

=
se

co
nd

ar
y

sc
ho

ol

4 Meta-Analyses 111



T
ab

le
A

.1
3

M
et

ho
do

lo
gi

ca
l

in
fo

rm
at

io
n

av
ai

la
bl

e
fr

om
st

ud
ie

s
of

ho
m

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

on
st

ud
en

t
ac

hi
ev

em
en

t

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

C
hu

bb
an

d
M

oe
(1

99
0)

C
om

po
si

te
20

0
R

eg
re

ss
io

n
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
0.

01
6

0.
00

4
s

at
0.

00
5

D
’A

go
st

in
o

C
oh

or
t

1
L

an
gu

ag
e

13
4

3,
30

8
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

0.
02

no
n.

s.
b

=
0.

15
s

at
0.

05
M

at
h

nr
n.

s.
nr

n.
s.

C
oh

or
t

3
L

an
gu

ag
e

12
4

3,
20

3
b

=
0.

07
n.

s.
b

=
0.

07
n.

s.
M

at
h

b
=

-
0.

1
n.

s.
b

=
0.

24
s

at
0.

00
1

D
et

tm
er

s
et

al
.

(2
00

9)
A

us
tr

al
ia

M
at

h
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
6.

08
2.

41
s

at
0.

01

A
us

tr
ia

b
=

-
2.

46
5.

71
n.

s.
B

el
gi

um
b

=
17

.4
9

3.
96

s
at

0.
00

1
B

ra
zi

l
b

=
-

1.
12

4.
05

n.
s.

C
an

ad
a

b
=

6.
16

1.
29

s
at

0.
00

1
C

ze
ch R

ep
ub

li
c

b
=

12
.9

5
4.

21
s

at
0.

00
1

D
en

m
ar

k
b

=
6.

66
3.

57
s

at
0.

05
F

in
la

nd
b

=
6.

23
5.

18
n.

s.
F

ra
nc

e
b

=
7.

16
4.

78
n.

s.
G

er
m

an
y

b
=

1.
01

3.
81

n.
s.

G
re

ec
e

b
=

9.
48

3.
43

s
at

0.
01

H
on

g
K

on
g

b
=

27
.2

3.
5

s
at

0.
00

1

(c
on

ti
nu

ed
)

112 M. Hendriks et al.



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

H
un

ga
ry

b
=

13
.9

6
2.

96
s

at
0.

00
1

Ic
el

an
d

b
=

3.
47

3.
91

n.
s.

Ir
el

an
d

b
=

0.
24

3.
54

n.
s.

It
al

y
b

=
0.

17
2.

45
n.

s.
Ja

pa
n

b
=

15
.1

7
3.

04
s

at
0.

00
1

K
or

ea
b

=
17

.9
8

4.
65

s
at

0.
00

1
L

at
vi

a
b

=
4.

75
3.

81
n.

s.
L

ie
ch

te
n-

st
ei

n
b

=
-

8.
4

22
.3

2
n.

s.
L

ux
em

-b
ou

rg
b

=
-

13
.8

7
9.

04
n.

s.
M

ac
ao

b
=

15
.0

1
4.

59
s

at
0.

00
1

M
ex

ic
o

b
=

14
.1

2
1.

21
s

at
0.

00
1

N
et

he
rl

an
ds

b
=

16
.0

1
5.

92
s

at
0.

01
N

ew
Z

ea
la

nd
b

=
1.

73
3.

72
n.

s.
N

or
w

ay
b

=
-

0.
45

4.
58

n.
s.

P
ol

an
d

b
=

-
3.

78
2.

38
s

at
0.

05
P

or
tu

ga
l

b
=

28
.7

1
6

s
at

0.
00

1
R

us
si

a
b

=
8.

33
2.

49
s

at
0.

00
1

S
lo

va
k

R
ep

ub
li

c
b

=
0.

8
2.

53
n.

s.

S
pa

in
b

=
11

.8
2

2.
4

s
at

0.
00

1
S

w
ed

en
b

=
-

13
.2

4
4.

69
s

at
0.

01
S

w
it

ze
r-

la
nd

b
=

-
2.

44
3.

49
n.

s.
T

ha
il

an
d

b
=

6.
57

2.
47

s
at

0.
01

T
un

es
ia

b
=

13
.9

4.
17

s
at

0.
00

1
T

ur
ke

y
b

=
3.

77
5.

57
n.

s.

(c
on

ti
nu

ed
)

4 Meta-Analyses 113



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

U
ni

te
d

K
in

gd
om

b
=

4.
45

2.
62

s
at

0.
05

U
S

A
b

=
0.

89
2.

65
n.

s.
U

ru
gu

ay
b

=
5.

82
3.

27
s

at
0.

05
Y

ug
os

la
vi

a
b

=
11

.9
6

3.
63

s
at

0.
00

1
A

us
tr

ia
M

at
h

10
0

1,
68

2
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
5.

47
6.

34
n.

s.

B
el

gi
um

14
6

3,
34

7
b

=
7.

11
4.

04
s

at
0.

05
G

er
m

an
y

15
4

6,
29

4
b

=
0.

05
0.

04
n.

s.
Ja

pa
n

14
4

4,
16

1
b

=
16

.0
3

2.
98

s
at

0.
00

1
K

or
ea

13
8

4,
55

5
b

=
9.

97
5.

04
s

at
0.

05
U

S
A

25
1

2,
65

1
b

=
1.

71
1.

57
n.

s.
E

re
n

an
d

H
en

de
rs

on
(2

00
8)

M
at

h
6,

91
3

R
eg

re
ss

io
n

(u
ns

ta
nd

ar
di

ze
d)

2
ye

s
b

=
-

0.
45

3
0.

21
5

0.
05

F
eh

rm
an

n
et

al
.

(1
98

7)
C

om
po

si
te

1,
01

6
28

,0
51

P
ea

rs
on

co
rr

el
at

io
n

no
b

=
0.

32
1

no
s

at
0.

05

P
at

h
an

al
ys

is
ye

s
b

=
0.

18
7

s
at

0.
05

H
of

m
an

et
al

.
(1

99
9)

M
at

h
10

3
2,

02
3

M
ul

ti
le

ve
l

ye
s

ne
ga

ti
ve

si
gn

re
po

rt
ed

no
s

at
0.

05

H
ou

se
(2

00
5)

*
Ja

pa
n

S
ci

en
ce

4,
74

5
P

ea
rs

on
co

rr
el

at
io

n
no

*r
=

0.
03

8
n.

s.

H
on

g
K

on
g

5,
17

9
*r

=
0.

07
5

s
at

0.
01

T
ai

w
an

5,
77

2
*r

=
0.

12
1

s
at

0.
01

(c
on

ti
nu

ed
)

114 M. Hendriks et al.



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

Ja
pa

n
R

eg
re

ss
io

n
(u

ns
ta

nd
ar

di
ze

d)
b

=
6.

36
2.

46
8

s
at

0.
05

H
on

g
K

on
g

b
=

9.
46

1.
80

2
s

at
0.

01
T

ai
w

an
b

=
13

.1
5

1.
75

5
s

at
0.

01
H

un
gi

(2
00

8)
*

R
ea

di
ng

3,
62

0
72

,3
76

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
ye

s
ß

=
0.

10
no

s
at

0.
05

M
at

h
ß

=
0.

07
s

at
0.

05
H

un
gi

an
d

P
os

tl
et

hw
ai

te
(2

00
9)

*

R
ea

di
ng

92
7,

45
0

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
ye

s
n.

r.
no

n.
s.

M
at

h
ß

=
0.

06
s

at
0.

05

H
un

gi
an

d
T

hu
ku

(2
01

0)
B

ot
sw

an
a

R
ea

di
ng

M
ul

ti
le

ve
l

(s
ta

nd
ar

di
ze

d)
4

ye
s

n.
r.

ye
s

n.
s.

K
en

ya
n.

r.
n.

s.
L

es
ot

ho
n.

r.
n.

s.
M

al
aw

i
n.

r.
n.

s.
M

au
ri

ti
us

n.
r.

n.
s.

M
oz

am
-b

iq
ue

n.
r.

n.
s.

N
am

ib
ia

n.
r.

n.
s.

S
ey

ch
el

le
s

n.
r.

n.
s.

S
ou

th
A

fr
ic

a
n.

r.
n.

s.
S

w
az

il
an

d
n.

r.
n.

s.
T

an
za

ni
a

n.
r.

n.
s.

U
ga

nd
a

n.
r.

n.
s.

Z
am

bi
a

n.
r.

n.
s.

Z
an

zi
ba

r
n.

r.
n.

s.

(c
on

ti
nu

ed
)

4 Meta-Analyses 115



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

Jo
ng

et
al

.(
20

04
)

M
at

h
28

56
1,

40
0

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

1.
60

0.
37

s
at

0.
05

K
up

er
m

in
tz

et
al

.
(1

99
9)

*
M

at
h

5,
46

0
R

eg
re

ss
io

n
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
02

no
n.

s.

K
yr

ia
ki

de
s

an
d

C
re

em
er

s
(2

00
8)

*

M
at

h
28

61
1,

66
2

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

2
ye

s
b

=
0.

07
0.

02
s

at
0.

05
1,

61
4

b
=

0.
10

0.
02

s
at

0.
05

1,
59

2
b

=
0.

09
0.

02
s

at
0.

05
1,

57
9

b
=

0.
08

0.
02

s
at

0.
05

L
es

em
an

et
al

.
(1

99
2)

*
R

ea
di

ng
30

13
5

2,
60

5
M

ul
ti

le
ve

l
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
14

0
no

0.
05

L
iu

et
al

.
(2

00
6)

K
or

ea
M

at
h

15
0

25
6

5,
30

9
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
-

0.
3

no
n.

s.

Ja
pa

n
14

6
14

6
4,

85
6

b
=

4.
5

n.
s.

T
ai

w
an

15
1

15
0

5,
37

9
b

=
4.

1
n.

s.
U

S
A

29
7

33
0

8,
19

2
b

=
27

.5
s

at
0.

00
1

S
in

ga
po

re
16

5
32

2
6,

01
8

b
=

19
.1

s
at

0.
00

1
H

on
g

K
on

g
12

6
13

5
4,

97
2

b
=

15
.9

s
at

0.
05

L
uy

te
n

an
d

D
e

Jo
ng

(1
99

8)

M
at

h
22

44
95

6
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
b

=
0.

08
no

s
at

0.
05

R
ee

zi
gt

(1
99

3)
G

ra
de

6
L

an
gu

ag
e

21
8

R
eg

re
ss

io
n

(s
ta

nd
ar

di
ze

d)
ye

s
ß

=
-

0.
01

0
no

n.
s.

M
at

h
20

5
ß

=
0.

00
0

n.
s.

G
ra

de
8

L
an

gu
ag

e
21

8
ß

=
-

0.
05

0
n.

s.
M

at
h

20
5

ß
=

-
0.

03
0

n.
s.

(c
on

ti
nu

ed
)

116 M. Hendriks et al.



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

R
ee

zi
gt

et
al

.
(1

99
9)

C
oh

or
t

19
88

–1
99

0
L

an
gu

ag
e

12
9

25
8

3,
76

2
M

ul
ti

le
ve

l
(u

ns
ta

nd
ar

di
ze

d)
ye

s
n.

s.
no

n.
s.

M
at

h
b

=
0.

8
s

at
0.

05
C

oh
or

t
19

90
–9

92
L

an
gu

ag
e

12
9

25
8

3,
46

6
n.

s.
n.

s.
M

at
h

n.
s.

n.
s.

C
oh

or
t

19
88

–9
92

L
an

gu
ag

e
12

7
1,

53
1

b
=

1.
2

s
at

0.
05

M
at

h
n.

s.
n.

s.
S

ab
a

an
d

H
am

ou
ri

(2
01

0)

M
at

h
20

0
20

0
4,

42
6

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

-
0.

11
0.

3
n.

s.
S

ci
en

ce
b

=
-

0.
1

0.
3

n.
s.

T
ra

ut
w

ei
n

et
al

.
(2

00
2)

*
M

at
h

12
5

1,
97

6
M

ul
ti

le
ve

l
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
36

no
0.

01
ß

=
-

0.
13

n.
s.

T
ra

ut
w

ei
n

(2
00

7)
S

tu
dy

1
M

at
h

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

1.
76

0.
58

s
at

0.
01

S
tu

dy
2

M
at

h
91

22
6

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

b
=

0.
11

0.
05

s
at

0.
05

b
=

-
0.

02
0.

12
n.

s.
T

ra
ut

w
ei

n
et

al
.

(2
00

9)
*

L
an

gu
ag

e
70

1,
27

5
P

ea
rs

on
co

rr
el

at
io

n
no

*r
=

0.
19

(f
re

qu
en

cy
)

n.
s.

*r
=

-
0.

20
(t

im
e)

n.
s.

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

b
=

0.
01

(f
re

qu
en

cy
)

0.
03

n.
s.

b
=

0.
00

(t
im

e)
0.

01
n.

s.

(c
on

ti
nu

ed
)

4 Meta-Analyses 117



T
ab

le
A

.1
3

(c
on

ti
nu

ed
)

H
om

ew
or

k
(a

t
cl

as
s/

sc
ho

ol
le

ve
l)

S
am

pl
e

A
ch

ie
ve

m
en

t
m

ea
su

re
N

um
be

r
of sc

ho
ol

s
in

cl
ud

ed

N
um

be
r

of cl
as

se
s

in
cl

ud
ed

N
um

be
r

of st
ud

en
ts

in
cl

ud
ed

S
ta

ti
st

ic
al

te
ch

ni
qu

e
us

ed

V
al

ue
ad

de
d

E
ff

ec
ts

re
po

rt
ed

in
pu

bl
ic

at
io

n

S
E

re
po

rt
ed

p
va

lu
e

re
po

rt
ed

W
ag

ne
r

et
al

.
(2

00
8)

*
L

an
gu

ag
e

an
d

m
at

h
12

19
23

6
P

ea
rs

on
co

rr
el

at
io

n
no

r
=

0.
04

n.
s.

W
er

f
an

d
W

ei
de

(1
99

3)

G
ra

de
4

L
an

gu
ag

e
69

6
R

eg
re

ss
io

n
(s

ta
nd

ar
di

ze
d)

ye
s

ß
=

0.
20

no
n.

s.
M

at
h

ß
=

0.
70

s
at

0.
05

G
ra

de
6

L
an

gu
ag

e
69

6
ß

=
0.

30
n.

s.
M

at
h

ß
=

0.
60

s
at

0.
05

G
ra

de
8

L
an

gu
ag

e
69

6
ß

=
0.

50
s

at
0.

05
M

at
h

ß
=

0.
70

s
at

0.
05

W
er

f
(1

99
4)

M
at

h
18

3
2,

95
3

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

ye
s

P
os

it
iv

e
si

gn
s

at
0.

05

Z
hu

an
d

L
eu

ng
(2

01
2)

M
at

h
14

2
4,

81
2

M
ul

ti
le

ve
l

(u
ns

ta
nd

ar
di

ze
d)

no
b

=
0.

85
n.

s.
b

=
2.

39
s

at
0.

00
1

*
=

in
cl

ud
ed

in
m

et
a-

an
al

ys
is

N
ot

es
1
n.

s.
=

no
t

si
gn

ifi
ca

nt
at

p
=

0.
05

2
st

an
da

rd
iz

ed
w

it
h

s x
an

d
s y

ß
=

bs
x
/s

y
3
n.

r.
=

no
t

re
po

rt
ed

4
m

an
y

co
ef

fi
ci

en
ts

no
t

re
po

rt
ed

,
th

er
ef

or
e

no
t

in
cl

ud
ed

in
m

et
a-

an
al

ys
is

118 M. Hendriks et al.



Table A.14 meta-analysis coefficients Homework at pupil level and confidence interval Fisher Z
for each sample

Homework at pupil level Sample Coefficient Fisher Z SEz 95 % confidence
interval for Fisher Z

Authors Lower
bound

Upper
bound

Chen and Lu (2009)* 0.215 0.218 0.010 0.198 0.238
Dettmers et al. (2010)* -0.020 -0.020 0.017 -0.053 0.013
Engin-Demer (2009)* 0.060 0.060 0.038 -0.014 0.134
Flowers and Flowers (2009)* 0.189 0.191 0.002 0.189 0.195
Hungi (2008)* 0.055 0.055 0.004 0.031 0.079
Hungi and Postlethwaite (2009)* 0.055 0.055 0.012 0.031 0.079
Kitsantas et al. (2011)* -0.080 -0.080 0.014 -0.107 -0.053
Kyriakides and Creemers (2008)* 0..020 0.020 0.004 0.012 0.028
Lubbers et al. (2010)* -0.040 -0.040 0.010 -0.060 -0.020
Natriello and McDill (1986)* 0.126 0.127 0.009 0.109 0.145
Rossmiller (1986)* -0.128 -0.129 0.104 -0.333 0.075
Teodorovic (2012)* 0.072 0.072 0.014 0.045 0.099
Trautwein (2007) Study 3* -0.030 -0.030 0.046 -0.120 0.060
Trautwein et al. (2006)* -0.087 -0.087 0.049 -0.183 0.009
Trautwein et al. (2009)* -0.041 -0.041 0.028 -0.096 0.014
Wagner et al. (2008)* Study 2 0.150 0.151 0.064 0.026 0.276

Study 3 0.110 0.110 0.054 0.004 0.216
Won and Han (2010)* Korea 0.130 0.130 0.001 0.128 0.132

USA -0.020 -0.020 0.001 -0.022 -0.018

Table A.15 meta-analysis coefficients Homework at class/school level and confidence interval
Fisher Z for each sample

Homework at class/school level Sample Coefficient Fisher Z SEz 95 % confidence
interval for
Fisher Z

Authors Lower
bound

Upper
bound

House (2005)* Japan 0.038 0.038 0.015 0.009 0.067
Hong Kong 0.075 0.075 0.014 0.048 0.102
Taiwan 0.121 0.122 0.013 0.097 0.147

Hungi (2008)* 0.085 0.085 0.004 0.077 0.093
Hungi and Postlethwaite (2009)* 0.030 0.030 0.012 0.006 0.054
Kupermintz et al. (1999)* 0.020 0.020 0.014 -0.007 0.047
Kyriakides and Creemers (2008)* 0.017 0.017 0.004 0.009 0.025
Leseman et al. (1992)* 0.140 0.141 0.020 0.102 0.180
Trautwein (2007) -0.030 -0.030 0.046 -0.120 0.060
Trautwein et al. (2002)* 0.115 0.115 0.023 0.070 0.160
Trautwein et al. (2009)* -0.005 -0.005 0.028 -0.060 0.050
Wagner et al. (2008)* 0.040 0.040 0.066 -0.089 0.169
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Table A.16 Results from vote counts examining the numberof negative, nonsignificant and
positive effects of homework at pupil level on academic achievement for each sample

Study Sample Negative
effect

Nonsignificant
effect

Positive
effect

Total

Burkam et al. (1995) 0 2 0 2
Chen and Lu (2009)* 0 0 2 2
Dettmers et al. (2009) 40 countries 17 11 12 40

6 countries 1 5 0 6
Dettmers et al. (2010)* 3 1 0 4
Engin-Demer (2009)* 0 1 0 1
Flowers and Flowers (2009)* 0 0 1 1
Fuchs and Woesmann (2007) 0 0 6 6
Hungi (2008)* 0 0 2 2
Hungi and Postlethwaite (2009)* 0 0 2 2
Hungi and Thuku (2010) 14 countries 0 9 5 14
Iturre (2005) 1 0 0 1
Kitsantas et al. (2011)* 2 0 0 2
Kyriakides and Creemers

(2008)*
0 1 3 4

Lin et al. (2007) OECD countries 0 1 0 1
Non OECD

countries
0 1 0 1

Liu et al. (2006) 6 countries 0 5 1 6
Lubbers et al. (2010)* 3 1 0 4
Ma and Crocker (2007) 0 0 1 1
Natriello and McDill (1986)* 0 0 2 0
Rossmiller (1986)* 0 1 0 1
Smyth (2008) 0 0 1 1
Teodorovic (2012)* 0 0 2 2
Trautwein (2007) Study 1 0 0 1 1

Study 2 1 0 0 1
Study 3* 2 1 0 3

Trautwein et al. (2006)* 10 2 0 12
Trautwein et al. (2009)* 1 1 1 3
Wagner et al. (2008)* Study 2 0 0 1 1

Study 3 0 0 1 1
Won and Han (2010)* 2 countries 1 0 1 2

Total 42 43 45 130
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Table A.17 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of amount of homework, frequency of homework and time spent on
homework at pupil level on academic achievement

Conceptualization Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Amount of
homework

0 0 0 0 0 0

Frequency of
homework

0 10 9 0 53 47

Time spent on
homework

42 33 36 38 30 32

Total 42 43 45 32 33 35

Table A.18 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of homework at pupil level on academic achievement in all subjects,
language, mathematics and subjects other than math or language

Subject Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects

All subjects 42 43 45 32 33 35
Subject math 33 28 27 37 32 31
Subject language 9 12 13 27 35 38
Subject other

than math or
language

0 3 5 0 37 63
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Table A.19 Results of moderator analyses examining the number and percentage of negative,
nonsignificant and positive effects of homework at pupil level on academic achievement (based
on votecounts)

Moderator Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Level of schooling
Primary school 0 11 14 0 44 56
Secondary school 42 32 31 40 31 29

Country
USA 3 5 4 25 42 33
UK 1 0 0 100 0 0
Netherlands 0 4 1 0 80 20
Country other than
USA, UK, and
Netherlands

34 34 35 33 33 34

Covariates included
Included covariate
for student’s prior
achievement

5 6 7 28 33 39

Included covariate
for ability

6 5 2 46 39 15

Included covariate
for SES

23 35 39 24 36 40

Statistical technique
used
Technique
multilevel

23 34 30 26 39 35

Technique not
multilevel

19 9 15 44 21 35

Total 42 43 45 32 33 35
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Table A.20 Results from vote counts examining the number of negative, non-significant and
positive effects of homework at class/school level on academic achievement for each study
(sample)

Study Sample Negative
effect

Non-significant
effect

Positive
effect

Total

Chubb and Moe (1990) 0 0 1 1
D’Agostino Cohort 1 0 3 1 4

Cohort 3 0 3 1 4
De Jong et al. (2004) 0 0 1 1
Dettmers et al. (2009) 40 countries 0 17 23 40

6 countries 0 2 4 6
Fehrmann et al. (1987) 0 0 2 2
Eren and Henderson (2008)* 0 0 1 1
Hofman et al. (1999) 1 0 0 1
House (2005)* 3 countries 0 1 5 6
Hungi (2008)* 0 0 2 2
Hungi and Postlethwaite (2009)* 0 1 1 2
Hungi and Thuku (2010b) 14 countries 0 14 0 14
Kupermintz et al. (1999)* 0 1 0 1
Kyriakides and Creemers

(2008)*
0 0 4 4

Leseman et al. (1992)* 0 0 1 1
Liu et al. (2006) 6 countries 0 3 3 6
Luyten and De Jong (1998) 0 0 1 1
Reezigt (1993)* Grade 6 0 2 0 2

Grade 8 0 2 0 2
Reezigt et al. (1999) Cohort

1988–1990
0 1 1 2

Cohort
1990–1992

0 2 0 2

Cohort
1988–1992

0 1 1 2

Saba and Hamouri (2010) 0 2 0 2
Trautwein et al. (2002)* 0 1 1 2
Trautwein (2007) Study 1 0 0 1 1

Study 2 0 1 1 2
Trautwein et al. (2009)* 0 4 0 4
Wagner et al. (2008)* 0 1 0 1
Werf and Weide (1993)* Grade 4 0 1 1 2

Grade 6 0 1 1 2
Grade 8 0 0 2 2

Werf (1994) 0 0 1 1
Zhu and Leung (2012) 0 1 1 2

Total 1 66 61 128
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Table A.21 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of amount of homework, frequency of homework and time spent on
homework at class/school level on academic achievement

Conceptualization Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Amount of
homework

1 6 8 7 40 53

Frequency of
homework

0 29 17 0 63 37

Homework time 0 29 36 0 45 55
Total 1 66 61 1 52 48

Table A.22 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of homework at class/school level on academic achievement in all
subjects, language, mathematics and subjects other than math or language

Subject Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

All subjects 1 66 61 1 52 48
Subject math 1 35 48 1 42 57
Subject language 0 28 5 0 85 15
Subject other

than math or
language

0 3 8 0 27 73
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Table A.23 Results of moderator analyses examining the number and percentage of negative,
nonsignificant and positive effects of homework at class/school level on academic achievement
(based on vote counts)

Moderator Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Level of schooling
Primary school 1 32 17 2 64 34
Secondary school 0 34 44 0 44 56

Country
USA 0 9 7 0 57 43
UK 0 0 1 0 0 100
Netherlands 1 10 11 5 45 50
Country other than
USA, UK, and
Netherlands

0 47 42 0 53 47

Covariates included
Included covariate
for student’s prior
achievement

0 14 15 0 49 51

Included covariate
for ability

1 8 8 6 47 47

Included covariate
for SES

1 52 47 1 52 47

Statistical technique
used
Technique
multilevel

1 55 48 1 53 46

Technique not
multilevel

0 11 13 0 46 54

Total 1 66 61 1 52 48

Table A.24 Parameter estimates (and standard errors) of conceptualization of homework at pupil
level predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Homework composite (Intercept) 19 0.0443 (.0217)b

Conceptualizations of homework
(RC = time spent on homework)

14 0.0408 (0.0277)

Amount of homework 2 0.0503 (0.0376)
Frequency of homework 3 -0.0160 (0.0384)
Variance component at between samples level 0.0080 0.0088
P value \0.001 \0.001
Variance component at within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
aNumber of estimates included in the analysis
bSignificant effect (for a\ 0.05, one-tailed)(see text in this chapter for details)
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Table A.25 Parameter estimates (and standard errors) of study characteristics predicting effect
size of homework at pupil level across samples on achievement (results from multilevel meta-
analysis)

Predictor ka (1) (2) (3) (4) (5) (6)

Intercept 0.0437
(0.0209)

Number of students (times
10,000; centered
around the grand mean)

0.0091
(0078)

Level of schooling
(RC = primary school)

5 0.0324
(0.0200)

Secondary school 14 0.0158
(0.0341)

Geographical region
(RC = Europe)

10 0.0153
(0.0204)

North America (US) 5 0.0232
(0.0562)

Other (Asia) 4 0.0992
(0.0392)b

Statistical technique
employed (RC = not
multilevel)

14 0.0472
(0.0290)

Multilevel 5 -0.0106
(0.0323)

Model included adjustment
for prior knowledge
and/or cognitive ability
(RC = no adjustment)

13 0.0561
(0.0276)

Adjustment for prior
Knowledge and/or
cognitive ability

6 -0.0370
(0.0394)

Model specification
adjustment for SES

(RC = no adjustment)

8 0.0275
(.0416)

Adjustment for SES 11 0.0265
(0.0474)

Variance component at
between samples level

0.0083 0.0085 0.0071 0.0085 0.0083 0.0084

P value \0.001 \0.001 0.007 0.009 0.008 0.008

Variance component at
within sample level

1.00 1.00 1.00 1.00 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
aNumber of estimates included in the analysis
bSignificant effect (a\ 0.05; two-tailed test) (see text in this chapter for details)
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Table A.26 Descriptive statistics number of students; Number of samples is 19; homework at
pupil level

Mean Standard deviation Minimum Maximum

Weighted (by inverse of the
standard error)

8,483 10,848 95 72,376

Unweighted 8,313 16,168

Table A.26 shows descriptive statistics on the sizes of the samples included in the meta-analyses
with regard to homework at pupil level. The other variables are all categorical. Information on
their frequency distributions is included in Table A.26

Table A.27 Parameter estimates (and standard errors) of conceptualization of homework at
class/school level predicting effect size (results from multilevel meta-analysis)

ka (0) (1)

Homework (composite) (Intercept) 12 0.0581 (0.0143)b

Conceptualization of homework
(RC = time spent on homework)

3 0.0093 (0.0140)

Amount of homework 2 0.0648 (0.0457)
Frequency of homework 7 0.0578 (0.0208)b

Variance component at between samples level 0.0022 0.0022
p value \0.001 \0.001
Variance component within sample level 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
aNumber of estimates included in the analysis
bSignificant effect (see text in this chapter for details)
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Table A.28 Parameter estimates (and standard errors) of study and sample characteristics pre-
dicting effect size across samples of homework at class/school level on achievement (results from
multilevel meta-analysis)
Predictor ka (1) (2) (3) (4) (5) (6)

Intercept 12 0.0577
(0.0141)

Number of students
(times 10,000;
centered around
the grand mean)

0.0048
(0.0025)

Level of schooling
(RC = primary
school)

4 0.0598
(0.0194)

Secondary school 8 0.0031
(0.0277)

Geographical region
(RC = Europe)

6 0.0523
(0.0269)

North America (US) 1 -0323
(0.0269)

Other regions (Asia) 5 0.0179
(0.0307)

Statistical technique
employed
(RC = not
multilevel)

7 0.0434
(0.0184)

Multilevel 5 0.0313
(0.0280)

Model included
adjustment for
priorknowledge
and/or cognitive
ability
(RC = no
adjustment)

8 0.0694 (0.0163)

Adjustment for prior
Knowledge and/or

cognitive ability

4 -0345(0.0286)

Model specification
adjustment for SES

(RC = no
adjustment)

7 0.0480
(0.0213)

Adjustment for SES 5 0.0177
(0.0287)

Variance component
at between
samples level

0.0024 0.0025 0.0025 0.0023 0.0021 0.0025

p value \0.001 \0.001 \0.001 \0.001 \0.001 \0.001

Variance component
at within sample
level

1.00 1.00 1.00 1.00 1.00 1.00

Note For each categorical variable one category was chosen as the reference category (RC)
aNumber of estimates included in the analysis
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Table A.29 Descriptive statistics number of students; Number of samples is 12. Homework
defined at school/class level

Mean Standard deviation Minimum Maximum

Weighted (by inverse of the
standard error)

9,101 20,062 236 72,376

Unweighted 30,216 33,984

Table A.29 shows descriptive statistics on the sizes of the samples included in the meta-analyses
with regard to homework at the class/school level. The other variables are all categorical.
Information on their frequency distributions is included in Table A.29
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Table A.32 Vote counts examining the number of negative, nonsignificant and positive effects
of extended learning time on academic achievement for each sample

Study Sample Negative Not significant Positive Total

Aslam and Kingdom (2011) 0 2 0 2
Borman et al. (2005) 0 1 1 2
Chen and Lu (2009) 0 0 4 4
Hungi (2008) 0 2 0 2
Hungi and Postlethwaite (2009) 0 2 0 2
Jenner and Jenner (2007) 0 0 3 3
Kalender and Berberoglu (2009) Grade 6 0 1 0 1

Grade 7 0 1 0 1
Grade 8 0 0 1 1

Kyriakides et al. (2000) 0 1 0 1
Li et al. (2009) 1 5 0 6
Liu, Wu and Zumbo (2006) Japan 2 0 0 2

Taiwan 0 0 2 2
USA 2 0 0 2
Singapore 0 0 2 2
Hong Kong 0 0 2 2
Korea 0 0 2 2

Matsudaira (2008) 0 0 2 2
Schacter and Jo (2005) 0 1 5 6
Smyth (2008) 0 4 0 4
Unal et al (2010) 0 0 4 4
Yu and Thomas (2008) 0 2 4 6
Total 5 22 32 59

Table A.33 Results of vote counts examining the number and percentage of negative, nonsig-
nificant and positive effects of extended learning time on academic achievement in all subjects,
language, mathematics and subjects other than math or language

Subject Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

All subjects 5 22 32 8 37 54
Subject math 4 8 18 13 27 60
Subject language 0 6 6 0 50 50
Subject other

than math or
language

1 8 8 6 47 47
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Table A.34 Results of moderator analyses examining the number and percentage of negative,
nonsignificant and positive effects of extended learning time on academic achievement

Moderator Negative
effects
(N)

Nonsignificant
effects (N)

Positive
effects
(N)

Negative
effects
(%)

Nonsignificant
effects (%)

Positive
effects
(%)

Level of schooling
Primary school 0 11 16 0 41 59
Secondary school 5 11 16 16 34 50

Country
USA 1 7 13 5 33 62
UK 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0
Country other than
USA, UK and
Netherlands

4 15 19 10 40 50

Covariates included
Included covariate
for student’s prior
achievement

1 12 12 4 48 48

Included covariate
for ability

0 0 0 0 0 0

Included covariate
for SES

4 14 24 10 33 57

Statistical technique
used
Technique
multilevel

4 11 12 15 41 44

Technique not
multilevel

1 11 20 3 34 63

Total 5 22 32 8 37 54

Table A.35 Comparison of fixed effects model and random effects model (estimate and standard
error)

Estimate Standard error

Fixed effects Random effects Fixed effects Random effects

Learning time (n = 16) 0.0292*** 0.0464* 0.0026 0.0184
Homework individual (n = 19) 0.0683*** 0.0443* 0.0006 0.0217
Homework class level (n = 12) 0.0536** 0.0581*** 0.0025 0.0143

*significant at 0.05 (one-tailed)
**significant at 0.01 (one-tailed)
***significant at 0.01 (one-tailed)
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Chapter 5
Relevance of the Findings for Educational
Policy and Future Research

Jaap Scheerens

Abstract In this concluding chapter the results are summarized and discussed
with respect to their policy relevance. For this last topic current educational policy
in the Netherlands is used as an exemplary case. Among others the results pre-
sented in this study would call for cost-effectiveness analyses of extended learning
time programs, such as the ‘‘broad schools’’ in the Netherlands. Suggestions for
future research are offered in the final section.

Recapitulation of the Main Results of This Study

The issue of productive time in education was addressed by studying effects of time
on educational performance for three different applications: time during regular
school hours, homework, and extended learning time in out-of-school programs.

In Chap. 2 the results of a literature review were discussed, with a focus on
earlier review studies and meta-analyses. From this synthesis of the review lite-
rature it was concluded that effective use of regular school time, homework, and
extra out-of-school time appears to have small to moderate positive effects on
educational achievement in basic subjects, mathematics, and reading. Based on
simple averaging of the relevant meta-analyses the mean effect sizes (expressed as
coefficient d) for these three ‘‘arena’s’’ for optimizing learning time are 0.37, 0.29,
and 0.18, respectively.

It was noted that caution needs to be applied when interpreting these findings.
Meta-analyses that have investigated the effects of regular school time usually
throw together a range of different ‘‘treatments’’, varying from increments in
‘‘statutory’’, official school, or teaching hours, to more efficient use of teaching
time, time on task, and ‘‘quality time’’. Moreover, in order to be effective it is
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obvious that time should be ‘‘filled’’ with relevant educational exposure, particu-
larly in terms of content covered but also in terms of effective teaching processes.
In empirical studies these variables are not always controlled for, so that it may be
assumed that ‘‘time’’ effects pick up some of the effects of content covered and
teaching quality. Studies on the effects of homework seem to underline this point.
On the few occasions that pure time effects, in terms of frequency and duration of
homework assignments, could be separated from content covered, it was the latter
facet, indicated as ‘‘amount’’ of homework, which appeared to be the most
important (De Jong et al. 2000). Of the three major strategies to manipulate time in
education the third one, out-of-school learning is the most heterogeneous one. This
is particularly the case because after school programs often have broader peda-
gogical and care-taking objectives than just enhancing student achievement. The
cited meta-analyses reflect this heterogeneity, and it is therefore understandable
that the average effect size is even more modest, as compared to the effects of time
at school and homework, because in after school programs the available time will
not be totally dedicated to enhancing cognitive achievement.

A second reason to interpret the coefficients carefully has to do with methodo-
logical flaws in the original studies as well as the meta-analyses (Kane 2004; Kohn
2006; Trautwein et al. 2006; Canadian Council 2009; Valentine et al. 2010; Redd
et al. 2012). Kane (2004) argues that a reasonable expectation for the effect size of
After School Programs, is low as between d = 0.05 and 0.07. Kohn provides a
‘‘taxonomy of abuses’’ in studies that have attempted to assess the effect of
homework and concludes, after a thorough review of the literature, that there is
virtually no evidence that unequivocally supports the expectation that homework
has beneficial effects on academic achievement or on attitudes that would be
supportive of independent learning. Valentine et al. critically analyzed 12 meta-
analyses on the effects of After School Programs, and lay bare great diversity in the
methods applied in these meta-analyses, while concluding that the outcomes
reported are divergent to an extent that they do not provide clear messages to policy
makers on the potential effects of these programs. Similar cautions are expressed by
Redd et al. when they conclude that After School programs can be effective.

Still, also when compared to other educational effectiveness enhancing condi-
tions, extra time should be seen as a lever to ‘‘increase well targeted exposure to
content’’ and as such as part of a conglomerate of effectiveness enhancing variables.

Of the three variations of time use discussed in Chap. 2 optimizing time at
school and extended, out-of-school learning, are often associated with equity-
oriented policies to enhance the position of disadvantaged learners. This applies to
a lesser extent to homework, for which disadvantaged learners might strongly
depend on guided, structured, and closely monitored homework. A final conclu-
sion was that hardly any studies on the cost-effectiveness of these three time-
oriented strategies were found.1 It would seem however, that the least effective

1 A ‘‘partial’’ exception is the study of Van Elk, Lanser and Van Veldhuizen (2011), in which the
monetary benefits of expanded learning time for disadvantaged students are calculated.
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strategy of the three, extended learning time and after school programs, is by far
the most expensive one, and therefore also the least cost-effective strategy.

In Chap. 3 results from international comparative studies that had looked into
issues of time in education were described and analyzed. Part of this material is
relevant in describing between country difference in their investment in regular
time at school, individual study and homework and extended learning time in out-
of-school programs. The second major relevance of the material from international
studies concerns results that looked into the association between time and student
performance. Because of the focus of this report on time effectiveness we typically
looked at information from internationally comparative assessment programs, such
as TIMSS and PISA.

Descriptive results from these studies provide a notion on how countries differ
in total instruction time, at school, and out-of-school.

Among OECD countries total instruction time for students aged 15, during
regular school time, ranges from 794 hours in The Czech Republic to 1,083 in Chili.
The OECD average is 948 hours. The Netherlands is well above this average with
1,000 hours.

Results on the relative amount of time that is spent in regular lessons, out-of-
school time lessons and individual study, e.g., homework are also available.

When looking at the position of the Netherlands with respect to the total
number of learning hours in the three PISA subject matter areas, it is striking that
for science (less than 4 hours per week), mathematics, (about 5 hours per week),
and language of instruction (about 5 hours per week) we are in the range of lowest
scoring countries, that is countries that spent the least time on these subjects.
Countries at the high end of the distribution spend about 9 hours on these subjects
(OECD 2011, 91–93). The Netherlands is below the OECD average in all subjects:
science 3.90 versus 5.04; mathematics, 5.02 versus 6.59, and language 4.89 versus
6.28. When looking at the sum total of weekly hours of instruction in these three
subject matter areas, the total for the Netherland is 13.82, while the OECD average
is 17.90 hours. Given the fact that the Netherlands scores way above the OECD
average on the whole of the school curriculum in the total of intended instruction
hours per year (in 2020, 1,000 hours as compared to an OECD average of 948),
these comparisons would suggest that, at least at the level of 15-year-old students,
the Netherlands, as compared to other countries, spends less time on basic sub-
jects, as compared to ‘‘other subjects’’. These figures are confirmed in the report on
PISA 2009. (OECD 2010a).

Data on the degree to which countries have changed total intended instruction
time between 2000 and 2008, indicates that about as many countries diminished or
expanded time. The Netherlands went down from 1,067 to 1,000 hours in this
period.

The following results were seen in international studies that correlated time
indicators with achievement in mathematics, reading, or science.

• Baker et al. (2004), report non-significant correlations at country level between
regular teaching time in mathematics, science, and reading in secondary
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analyses of TIMSS and PIRLS. Moreover, these authors found that, at country
level, positive, negative, and non-significant relationships were about equally
divided across countries;

• Baker and LeTendre (2005) found negative correlations between amount of
homework and achievement in mathematics (Mullis et al. 2000) achievement;

• Scheerens et al. (2012) report negative correlations between total intended
instruction time at national level and country average achievement in reading, in
2000 and 2009, based on PISA data; these authors also computed the correlation
between change in intended instruction time and change in student reading
achievement between 2000 and 2009; and found a non-significant negative
correlation of 0.25;

• OECD (2011) reports positive correlations, computed at between country level,
between time spent in regular lessons in science, mathematics and test language
and the respective student achievement results (0.25, 0.50, and 0.50), respec-
tively; all associations for time spent on out-of-school lessons and individual
study were negative.

When the association of time and achievement was studied by means of multi-
level structural equation modeling applied to the PISA 2009 data set, very small
negative associations were found in a study by Scheerens et al. (2012).

What do these results based on internationally comparative studies add to the
research results, based on the educational research literature, which were sum-
marized in Chap. 2?

First of all, the descriptive information shows that countries tend to use time as
a malleable variable, as some countries induced sizeable changes in total intended
instruction time, however, since increasing time occurred about as frequent as
diminishing time, it is doubtful whether these changes are directly targeted at
enhancing student achievement.

Second, international studies frequently report negative correlations, particularly
at the between country level. In some cases the negative correlation might be
attributed to the operational definition of time that was used in the study. For example,
in the study by Scheerens et al. (2012), nationally defined total intended instruction
time was used while in the study by OECD (2011), time per subject, measured at
school level was studied. It is not improbable that the more distal ‘‘intended’’
instruction time will show weaker association with achievement in a particular
subject than the more proximal time per subject indicator. Also, subject matter area
could make a difference. When comparing results from PISA 2006 and PISA 2009,
for the main subject matter area in these two waves of PISA, science and reading
literacy, regular school time was positively correlated with the science results in
2006, and negatively with reading literacy in 2009 (OECD 2007, 263; 2010a, 51).

Third, considering again negative associations between regular time at school
and student achievement, these results seem to be at odds with common sense, and
also, to some extent, with the overriding pattern of results from meta-analyses,
research studies and program evaluations reviewed in Chap. 2 (despite severe
methodological criticisms concerning the way these results were established).
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Analyses on these international data sets are prone to even more basic methodo-
logical criticism than the earlier reviewed research studies. Most results were
obtained by means of cross-sectional analysis. This means that, among others, it is
hard to rule out ‘‘reversed causation’’. In the case at hand this would mean that low
achieving schools or educational systems, would try to improve by extending
learning time. Negative associations might result even if expanded time might do
some good, but not sufficient to counter more powerful conditions of low
achievement. The approach to measure change over time, at system level and
correlate with country level change of achievement, is seen as one of the possible
remedies to rule out reversed causation, as is multilevel structural equation
modeling. Both methods were applied in the study by Scheerens et al. and the
result was that the associations remained negative.

Fourth and finally, a striking outcome of the study by OECD (2011) was the
consistent negative association of out-of-school lessons as well as individual study
(homework) and achievement. Other results from the same study make it plausible
that countries with generally less favorable educational conditions made more use
of out-of-school lessons and individual study than countries with better conditions.

Negative associations of facets of time and student achievement at country level
could mean that the causal direction is reversed, in the sense that more investment in
time happens as a reaction to low performance rather than as a cause of higher
performance. The finding that negative associations persisted in the secondary
analyses of the PISA 2009 data-set, when change in time investment was related to
change in performance between countries indicates that this phenomenon is not just
an artifact of cross-sectional research design, but a matter of reactive policy (more
time investment when achievement results are low) which compensates insufficiently
for more important sources of low achievement, such as low SES composition.

In Chap. 4 the results of a new meta-analysis on effects of time during regular
school hours, homework and extended learning time was carried out. As a matter
of fact separate meta-analyses were carried out for each of these strategies. For all
three variables so-called vote-counting of significant and non-significant results
was carried out. After a careful process of selection the following numbers of
studies and effect estimates2 remained; separate analyses were carried out for
homework measured at individual and at class/school level (see Table 5.1).

Table 5.1 Number of studies and estimates used in the vote count analysis

Number of studies Number of estimates

Time 31 128
Homework student level 26 130
Homework class/school level 26 128
Extended learning time 15 59

2 Most studies contained information on the basis of which more than one effect size could be
calculated, for example time associated with language and mathematics performance. In the text
and tables these are indicated as ‘‘estimates’’.
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The results of the vote-counting analyses are summarized in Table 5.2

Only for extended learning time do the vote counts indicate more positive effects
than non-significant and negative effects. In correspondence with some of the
results of the literature review in Chap. 2, homework at individual level has
negative effects relatively often (32 % of the estimates). For the three other time-
related variables the number of negative effect sizes is rather small, (below 10 %).
The overall pattern that results from the vote counts is a rather mixed picture; one
might say that studies that have investigated the association of the four time
variables with student performance show positive effects for slightly less than 50 %
of the studies. More precise information can be obtained from the quantitative
analysis of effect sizes, which we were able to carry out on a subset of the studies.

Due to the fact that not all publications of studies contained sufficient statistical
information to produce the basic information to calculate effect sizes and standard
errors for these coefficients, only a subset could be used for quantitative meta-
analyses. The number of studies and estimates are presented in Table 5.3.

For extended learning time the number of studies that had sufficient information
to calculate effect sizes was too small to carry out a quantitative research
syntheses.

An overview of the results from the meta-analyses is shown in Table 5.4.

Table 5.2 Results of the vote counting

Negative
effects

Non-
significant
effects

Positive
effects

Negative
effects

Non-
significant
effects

Positive
effects

Subject N N N % % %

Time (total 128) 8 67 53 6 52 41
Homework student

level (total 130)
42 43 45 32 33 35

Homework class/
school level (total
128)

1 66 61 1 52 48

Extended learning time
(total 59)

5 22 32 9 37 54

Table 5.3 Number of studies and estimates used in the quantitative meta-analyses

Studies Estimates

Time 12 31
Homework student level 17 30
Homework class/school level 10 17
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Of the 12 effect sizes only 5 are significant. All three overall effects reach
statistical significance. The magnitude of the effects is small, not to say very small.
The fact that some of the subcategories, most notably amount of homework,
remain non-significant has to do with the small number of estimates for these
subcategories.

When we want to compare our results with the overall picture that arises from
the review of earlier meta-analyses on time and homework, described in Chap. 2,
we might do this in a rather rough way by pooling our separate results for
homework measured at individual and school/class level, and using an average
effect size for the two of 0.05. The estimates for the other meta-analyses are
obtained from Tables 2.1 and 2.2. This results in the overview of average findings
in Table 5.5.

It is not easy to find an explanation for these differences, and the very small
effect sizes that we found. One tentative direction of explanation might be that the
updated selection of studies are of higher research technical quality than earlier
studies. Methodological analysts like Kohn (2006)—referring to homework
effects—confirm that, when high methodological standards are applied, effect sizes

Table 5.4 Results of the quantitative meta-analyses; effect sizes are Fisher z coefficients

Category Effect size

Time
Overall effect 0.0464 (0.0184)a

Allocated time 0.0168 (0.0096)
Instruction time 0.0488 (0.0168. ? 0.0320) (0.0117)a

Time on task 0.1101 (0.0168 ? 0.0933) (0.0712)

Homework student level
Overall effect 0.0443 (0.0217)a

Time 0.0408 (0.0277)
Amount 0.0911 (0.0408 +0.0503) (0.0376)
Frequency 0.0248 (0.0408 - 0.0160) (0.0384)

Homework at class/school level
Overall effect 0581 (0.0143)a

Time 0.0093 (0.0140)
Amount 0.0741 (0.0093 ? 0.0648) (0.0457)
Frequency 0.0671 (0.0093 ? 0.0578) (0.0208)a

a Significant effect (a\ 0.05 or a\ 0.01 in a one-tailed test)

Table 5.5 Comparison of average effect sizes (in terms of correlations) between earlier and our
current meta-analyses

Other meta-analyses Meta-analyses
presented in this study

Learning time 0.18 0.05
Homework 0.15 0.05
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become very small indeed. A second line of reasoning is supported by findings of
strong reduction in effect sizes when indicators on content covered and instruc-
tional quality are ‘‘controlled for’’, e.g., Trautwein (2007). Results from a study by
van Ewijk and Sleegers (2010) support this notion. These authors compared
educational effectiveness studies in which only one focal independent variable was
used (in their case the socio economic status of the students, SES) to studies where
a range of variables was included next to the focal variable. The effect size for SES
appeared to be significantly smaller in the second case, namely when a range of
other independent variables was included. Some evidence from our own results
points in the same direction. In the vote count analyses on time at school we found
a sizably higher percentage of positive effects for studies that had included only
time and no other process variables at school and class level in the model speci-
fication. When considering the subset of studies that was used for the quantitative
meta-analyses, however, there appeared to be only 4 studies that had included just
time and no other independent variables. This is too little information to follow-up
our conjecture of higher effect sizes for these studies by means of quantitative
analyses. Moreover, inspection of the results presented in Table A9 in the annex of
Chap. 4 shows that the effect estimates for these four studies were exceptionally
low in three cases and around the average (0.05) shown in Table 5.5 for the fourth
study; which is not supportive of our interpretation.

With respect to extended learning time, we had insufficient information to carry
out quantitative meta-analyses. The vote-count results show a mixed picture, with
about as many positive as negative and non-significant effects taken together. For
extended learning time, earlier meta-analyses indicated an average effect size of
r = 0.09, which, according to scientific convention is a small effect.

Relevance for Educational Policy: The Case of Quality
Oriented Policy in the Netherlands

Educational policy with respect to time, will be discussed, by referring to three
issues:

• the report on educational time to the Minister of Education by an expert com-
mittee (Commissie Onderwijstijd 2008);

• legal possibilities for schools with a high proportion of disadvantaged students
to extend time at school;

• developments with respect to the concept of ‘‘broad schools’’, in which students
spend additional time at school, on a daily basis.
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Report on Education Time in Secondary Schools

The committee Cornielje stated three main conclusions:

(1) Schools are responsible to offer a challenging educational program, and
answer to parents about the quality of time at school.

(2) In secondary education the national norm for instructional time is put at
1,000 hours (used to be 1,067 hours).

(3) A more balanced annual calendar is proposed, where the summer holidays are
diminished from 7 to 6 weeks.

The strong message from the committee is that time is an empty vessel and that it is
just a condition to offer high quality education. The report sketches the way schools
are horizontally accountable to parents, and vertically to the Inspectorate, which
monitors schools in abiding to the 1,000 hours norm. The committee considered
international data on statutory instruction time and concluded that the Dutch norm is
above average. At the same time they concluded that international comparative
results do not indicate a relationship between statutory instruction time and student
achievement. The motivation to reduce the norm to 1,000 hours was therefore based
on administrative and financial considerations, not so much substantive educational
ones.

The results on time effects in this report are in line with the considerations of
the committee, in the sense that the notion that the effectiveness of extra time
depends on targeted exposure to content and the quality of teaching processes.
Results from international assessment studies discussed in this report, support that
statutory instruction time does not come out as a consistently positive correlate of
educational achievement.

Time as a Priority Area in the Quality Agendas for Primary
and Secondary Education, and in the Inspection Frameworks

In the Dutch situation, educational quality as perceived by the Ministry of Edu-
cation can be inferred from recent policy documents that have appeared under the
heading ‘‘Quality Agendas’’. Quality Agendas have appeared for primary, sec-
ondary general, and secondary vocational education, resp. Ministry of Education
(2007a, b, c).

The Quality Agenda for Primary Education is strongly focused on the
improvement of student achievement in (Dutch) language and arithmetic.
Although Dutch students tend to do rather well on international comparative
assessments, they are still expected to improve. Establishing performance stan-
dards in the domains of language and arithmetic is the first objective of the Quality
Agenda. The percentage of students who perform below their potential, which is
estimated at about 10 %, should be reduced by 40 %, while the percentage of
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schools that are judged as ‘‘weak’’ by the inspectorate should be reduced by 50 %.
Average achievement is expected to go up and the proportion of students scoring
in the top segment of the distribution on international assessment tests should
increase. Finally, by 2011, 80 % of the schools should have an appropriate and
well-functioning quality review system in place.

The following measures are proposed and financially supported:

• effective use of official school time
• stimulating an achievement-oriented school culture
• use of pupil monitoring systems
• application of evidence-based programs to improve education, particularly in

schools with a disadvantaged student population
• creation of ‘‘rich’’ learning environments
• stimulation of parent participation
• dissemination of good teaching practices
• freedom and autonomy of school in carrying through their improvement efforts
• professional development of teachers and school networking
• higher standards for knowledge of arithmetic in Teacher Training Colleges

The quality agenda for secondary education contains ten basic premises, six
policy priorities, and three types of conditions. The six policy priorities are:

• arithmetic and language, higher achievement on international tests as main goal,
and better use of tests as one of the means;

• excellence at all levels, better attainment indicators in the sense of reduced early
school leaving, and innovation and career guidance of students as some of the
means;

• citizenship, as a school subject, to be stimulated by societal stages;
• professional space for teachers, emphasis on teacher ownership, and a new focus

on content and the primary teaching task of teachers;
• good and reliable examinations;
• an improvement-oriented culture, among other things stimulated by good school

leadership, with concrete targets referring to a lowered proportion of weak
schools (as established by the inspectorate) and more widespread use of sound
internal quality care systems (75 % of schools in 2012).

As conditions for realizing these policy priorities, the Quality Agenda mentions
the human scale of schools, the school as a professional organization, appropriate
use of official school time and a considerably larger budget. The existing high
levels of autonomy in Dutch secondary education, as far as schools and teachers
are concerned, are considered as optimal for realizing the quality agenda (p. 9).

The supervision frameworks used by the Inspectorate of Education include time
as a main facet of educational quality. The indicators that are used in the secondary
school framework are as follows:
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Quality aspect 4:
The students receive sufficient time to master the subject matter

4.1 The intended teaching time corresponds to the legal norms.
4.2 The structural (i.e., planned) amount of lessons ‘‘not given’’ is minimal.
4.3 The incidental amount of lessons ‘‘not given’’ is limited.
4.4 Non-permitted absence of students is limited.
4.5 The teachers use the intended teaching time in an efficient way.
4.6 The school varies the amount of time for teaching and learning relative to the

educational needs of the students.

It is obvious from these policy documents that time and the monitoring of
effective teaching time is taken seriously in Dutch education. The Quality Agendas
were also followed up by legislation, which allows schools with a large proportion
of disadvantaged students to expand teaching time (CFI 2009). Schools which
cooperate with other schools and a school advisory service are funded to start
experiments aimed at prolonging teaching time, through extended school days,
school weeks, or summer schools. External evaluation of these experiments are in
the process of being conducted (Oberon 2009; Driessen et al. 2010) but results are
not available as yet.

Expanded learning time, specifically dedicated to disadvantaged learners,
would benefit from a structured and focused approach, in line with evidence
obtained in educational effectiveness research. According to the predominant
approach in the Netherlands, school improvement has to occur, following a bottom
up approach. It is questionable whether state-of-the-art research-based knowledge
is sufficiently used in the programs developed by schools. Moreover, policy
implementation occurs in small networks of schools, without any coordination
between them. This is considered as an approach with dubious effectiveness, high
costs, and (consequently) low efficiency.

On one issue the international comparative evidence shows results that speak to
the policy aim to improve results in arithmetic/mathematics, language, and sci-
ence. Despite the fact that the Netherlands has above average total instruction
time, the time spent on these basic subjects is below average. In principle it might
therefore be considered to increase instruction time in these basic subjects at the
costs of ‘‘other’’ subjects. The results in this report would support the expectation
of a small positive effect of such measures. A recent study by Diris (2012), shows
that increase in allocated learning time for language, as a results of a language
stimulation program in Dutch primary education, has a small positive effect
(1 week instruction time is associated with 0.02 standard deviation gain in lan-
guage achievement). Interestingly, even somewhat higher ‘‘spill over’’ effects were
found for verbal IQ and achievement in mathematics and environmental studies.
These research findings and the findings presented in this study introduce some
new elements to the ongoing debate in the Netherlands about investment in basic
subjects, as compared to other subjects and ongoing demands of society that
schools do something about issues like health education, social behavior, and
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technology training. In summary these are: in comparison with other countries
there appears to be room for more time allocated to language, arithmetic/mathe-
matics, and science (without expanding the total instruction time). Small positive
effects on performance are to be expected for these subjects, but perhaps also as
‘‘spill over’’ effects on other subjects.

Broad Schools

Broad schools combine education and care taking of children outside school hours,
for special care and development activities, as well as cultural and sports activities.
(Website Ministry of Education). The founding and programming of broad schools
depends to a large degree on Municipalities, schools, and local social and welfare
organizations. Broad schools are particularly created in primary education, but there
are broad secondary schools as well. Schools and municipalities decide on the
programs and activities offered. In broad secondary schools homework support may
be one of the activities. Currently, about 20 % of primary schools are broad schools
(Driessen et al. 2010). Oberon (2009) and Driessen et al. (2010) provide examples of
local initiatives of extended school time in the Netherlands, often associated with
broad schools, and often specifically targeted to disadvantaged students. The
recently approved arrangements of ‘‘Fitting education’’, Dutch ‘‘Passend ond-
erwijs’’ facilitate and financially support the possibilities of schools to extend
learning time for disadvantaged students and students with specific handicaps.

It appears that the experiences with After School Programs and extended
learning time in the USA, documented in Chap. 2, are quite relevant to these fairly
recent developments in the Netherlands. The small scale of local developments
does not simplify the already difficult task of assessing the effects of these pro-
grams. As applies to many of the US examples the mission of broad schools is not
limited to enhancing student achievement. Seen from the more specific objectives
of stimulating achievement in the basic subjects, formulated in the Quality
Agendas of the Ministry of Education no overall positive expectations of effec-
tiveness are warranted. There is no trace of evidence-based programming of these
extended learning time arrangements, as such policies are difficult to reconcile
with the philosophy of local bottom-up development. Again the cost-effectiveness
of these developments seems to form a totally blind spot in educational policy
making in the Netherlands; despite the high costs, which may be partly due to a
higher turnover of building facilities.

Scientific Relevance, Suggestions for Further Research

Trying to make sense of the research evidence on the effects of time on educational
performance as we have done in this study, at times looks more like creating
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confusion rather than finding clear answers. Differences in effect sizes found
across individual research studies and meta-analyses are huge. And what should
we make of occasional negative associations? A simple solution would be to
follow the law of large numbers, throw everything together, and assume that the
average would be about right. When we follow this approach, earlier studies
indicate a small, but, ‘‘educationally significant’’ positive effect of learning time at
school and homework on educational performance. Judgments on ‘‘educational
significance’’ can be made, for example, on the basis of a comparison with the size
of the effect of 1 year of schooling in a certain subject matter area (Scheerens et al.
2007). So far so good, but then we are confronted with the results of our own meta-
analyses, which show very small effects. Strictly following the law of large
numbers, our meta-analyses are just a drop in the pond, and given the relatively
low number of studies that we could analyze should not offset the overall con-
clusion of a small, but educationally significant, positive effect. Still these findings
create some cognitive dissonance. The straightforward scientific solution to settle
the issue would be to replicate some of the other meta-analyses, preferably those
that found much larger effects. Such replications could provide indications on
possible explanations like different selection criteria for studies, issues of publi-
cation bias, and differences in the methods of meta-analyses. For some reason or
other nobody ever seems to have time (and money) to carry out such replications.
Another scientific solution would be to have methodological review and critique
carried out at a much larger scale. The sparse critical reviews of this kind that we
have cited (e.g., the studies by Kane, Kohn, and Allison) appear to go in the
direction of confirming very low to negligible effects of time and homework, like
we found in our meta-analyses.

Some puzzling issues that we were confronted with would be in need of further
analyses and perhaps also further empirical research:

• the frequent negative effects of time on student performance when data at the
national system level are used (and why other studies, like OECD (2011) come
up with relatively large positive associations);

• how to explain the frequent negative associations of homework when these
effects depend on student level measures of time and frequency of homework;

• the subject matter dependency of time effects in international studies (e.g.,
positive associations in PISA 2003 and 2006, and negative associations in PISA
2009);

• the unsettled issue of the effect of time, when other relevant effectiveness
enhancing conditions of schooling and teaching are analyzed simultaneously.

An alternative to the application of the law of large numbers would be to
concentrate on methodologically flawless studies, or at least studies that approach
this ideal. Perhaps three good quality studies say more than the average of 1,000s
weak studies. In the studies that we reviewed two Dutch studies, the one by
De Jong et al. (2000) and the one by Diris (2012) would definitely qualify as good
studies. Still there is likely to be some debate on what qualifies as a good study.
After having carried out a quasi-experimental study, with sophisticated control for
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confounding variables, Diris (ibid) recommends future use of true experimental
studies. Yet, in the case of a variable like time it is very hard to define it as a
‘‘pure’’ treatment, since adding time will only be effective if time is spent on
covering the right content and good quality teaching. The way the content of time
in education is taken care of in research studies on the effect of time is a key issue.
Since it may be hard to standardize content in experiments on time, a causal
modeling approach where the content and teaching variables are actually measured
and analyzed simultaneously with time might be superior to a true experiment.

Last but not least, results like the ones presented in this study provide food for
thought on the research field of educational effectiveness. My personal impression,
based on recent studies and empirical research is that currently predominant
assumptions on ‘‘what works’’ are being confirmed as far as the identification of
variables that matter is concerned, but that effect sizes are much smaller than
reported in popular publications (like: Hattie 2009; McKinsey 2010 and OECD
2010b) cf. Scheerens (2012). Discovering the truth in this is certainly a matter of
further empirical research, but theoretical reflection is needed as well (Scheerens
2013).
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