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Abstract

Mixed-aged classes (MA-classes) are a common phenomenon around the world. In
Sweden, these types of classes increased rapidly during the 1980:s and 1990:s. But the
scientific evidence of the benefits of MA-classes is not convincing. In this paper, we
estimate the effect of attending an MA-class during grades 4-6 on students’ cognitive
skills. Using a unique survey with information on students, parents and teachers, we are
able to control for many factors that could otherwise bias the results. We find a negative
effect on the short-run cognitive skills, as measured by grade 6 cognitive tests.
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1 Introduction

Mixed-age classes are a common phenomenon in schools both in Sweden and in other
countries. In mixed-age classes (henceforth MA-classes), students from different grades
are mixed into one class for two major reasons: either out of demographic and economic
necessity (too few children in each grade to form a class) or because it is believed that
these classes have pedagogical benefits. For example, it is argued that students of
different age and school experience interact and learn from each other. This belief con-
tributed to the rapid increase of MA-classes in Swedish schools during the 1980:s and
1990:s.

However, the scientific evidence on the effects of mixed-age grouping is ambiguous.
Among the Swedish studies used to motivate the introduction of MA-classes there is, to
our knowledge, no study using representative samples. Many studies are simply ques-
tionnaires collected among teachers in MA-classes. International studies are available,
but they are also of varying quality with very few studies using representative samples.
The internationals studies often yield contradictory results, with both positive, zero and
negative effects of MA-classes. However, most studies conclude that the effect, if any,
is small in magnitude.

From an economic point of view, investigating the effect of MA-classes is important
since it may be one possible way towards greater cost-efficiency within schools. If it is
the case that MA-classes, as is often claimed, are a less expensive way to organize
students than traditional classes, and if the students in these classes perform equally well
or better than students in traditional classes, introducing MA-classes in a larger scale
would be an efficient way towards reduced costs and/or increased student performance.
This is particularly interesting in relation to one of the most debated policies in the
economic and educational literature during the last years, namely reducing class-size. In
contrast to class-size reductions, introducing MA would imply practically no extra

costs.?

! For reviews of the class-size literature, see: Krueger (2003) and Hanushek (1999).
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Examining the effect of MA-classes also sheds light on the question of how knowledge
is produced. Economic research has mainly focused on quantitative aspects of education
— if and how much resources matter for student achievement. But equally important are
more qualitative aspects of the educational production function, and the effect of MA-
classes is one such aspect.

The purpose of this paper is to estimate the effect of MA-classes in Sweden on
students’ cognitive skills. We focus both on short-term effects on grade 6 cognitive tests
and on long run effects on grade 9 credits. We also allow the effect of attending an MA-
class to vary between different groups of students considered potentially important:
girls, low performing students and students with non-Swedish background.

A rich and representative data set allows us to control for many potential selection
problems. In addition to register data on important socioeconomic variables, we have
access to a unique survey with information on parents and teachers and their attitudes
towards school related issues.

The results show a negative effect of attending an MA-class in grades 4-6 on the
grade 6 cognitive tests. In addition, this effect is not statistically different for girls, low
performing students or students with a non-Swedish background. The point estimate of
the effect of MA-class-attendance on grade 9 credits is negative but not statistically

significant.

2 Background

2.1 MA-classes in Sweden
MA-classes have always been present to some extent in most countries’ school systems.

Historically, it has often been the only available mean to form a class due to limited
numbers of children of the same age in a particular area. In Sweden, as in most devel-
oped countries, MA-classes were abandoned in favour of single-age groups as the
population grew larger. Around 1980, however, the belief that MA-classes were peda-
gogically superior to single-age groups started to spread, and in the years to come, the
number of MA-classes increased rapidly (Vinterek 2003). In 2000, approximately one

third of all Swedish students in the first three years of school attended MA-classes and
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about one fourth of the students in grades 4 and 5. That is nearly twice as many as only
five years earlier. The share of students attending an MA-class during the last three
years of compulsory schooling in Sweden is still rather small; about 2 percent of all
students in these grades were in mixed-age groups between 1996 and 1998.

MA-classes are introduced primarily out of two different reasons: economic or peda-
gogical. We do not know whether the rapid increase in the number of MA-classes in
Sweden is due to pedagogical reasons or economic reasons (Vinterek, 2003). There is
some evidence that pedagogical motives dominated in the lower grades 1 to 3, whereas
economic motives dominated in the higher grades 4 to 6 (Sandquist, 1994). In grades 7
to 9, mixed-age classes are scarce, and if they do exist, they tend to be motivated by
demographic necessities (Sandquist, 1994). There is also evidence that mixed-age
classes are more prevalent in schools with many low performing students (Vinterek,
2003). The initiative to start an MA-class has usually come from groups of teachers
within a school, often supported by the school management (Vinterek, 2003). However,
since the beginning of 1990 it seems to be the case that MA-classes have been intro-
duced by politicians against the will of teachers and parents (Vinterek, 2003; Edlund
and Sundell, 1999; Sundell, 2002 and Sandquist, 1994).

According to Sandqvist (1994) and Vinterek (2003), there is some evidence
suggesting that students in MA-classes work more individually. One reason could be the
large heterogeneity within the class, making cooperation between students and group
activities more difficult since they are at different knowledge levels. This implies that
learning takes place through quiet reading and writing more than through listening and
speaking. (This is somewhat contradictory, since one common argument for MA-classes
is that the larger heterogeneity within the class enhances learning through group activi-
ties.) There are also tendencies to grade-specific teaching also in MA-classes. However,
there are large differences depending on subject. Social sciences are often taught to all
grades simultaneously, and leave large possibilities for group work and a thematic
organization of the subject. In subjects like Mathematics or Athletics teaching is more
often done separately for each grade. This can be achieved in different ways. Sometimes
one grade within the class works individually with one subject while the other grade(s)

listens to the teacher lecturing in another subject. In other cases, the highest graders stay
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in school later in the afternoon and have time to learn more advanced Mathematics

when their younger classmates have left for the day.

2.2 Arguments for and against MA-classes
There is no clear consensus in the literature about what mixed-age classes and mixed-

age teaching really is. According to the educationalist Monika Vinterek (Vinterek,
2001), the arguments used in favour of MA-classes are mainly found in popular science
magazines while the arguments against are found in scientific journals. The concept of
mixed-age grouping is often not clearly defined. Sometimes it denotes all classes
consisting of children of different ages, sometimes also the teaching needs to be of a
special fashion (usually more group work). In addition, the arguments used to support
mixed-age classes are often contradictory. For example, the students’ cognitive and
non-cognitive skills are often assumed to be enhanced by the greater heterogeneity in
the classroom, either because this heterogeneity in itself is beneficial for student devel-
opment, or because it allows ability grouping (more homogeneity) within the classroom.

In the following we give an overview of the most commonly used arguments for and
against MA-classes. The literature is mainly concerned with the supposed benefits of
MA-classes. In contrast, arguments against such classes are scarcer. Hence, also this
exposition will focus mainly on the pro-arguments but the reader should keep in mind
that this does not mean that they are supported scientifically.

Veenman (1995) discusses the following benefits of MA-classes: MA-classes are
claimed to enhance the children’s security and confidence as they form relationships
with a wider variety of children. MA-classes also invite cooperation, and children bene-
fit from learning from and teaching each other. Furthermore, MA-classes are considered
to have a more relaxed atmosphere, and be more stimulating as similar, but not equally
able, children meet. It is also claimed that the self-concepts of slower, older students are
specially enhanced when they are asked to tutor younger students.

In order to motivate the introduction of MA-classes in Sweden, the following argu-
ments have been used by many local politicians in local school directives (Sandgvist,
1994). MA-classes enable greater adaptation to individual maturity in different subjects

and generate greater social training since the group is more heterogeneous with respect
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to age. In addition, mixed age grouping is claimed to give rise to more acceptance for
deviating behaviour among classmates.

Some local politicians also refer to the pedagogical idea that students are assumed to
be naturally curious and hungry for knowledge and that children spontaneously learn
from each other and willingly teach each other.? Given this view of schooling and
children, a more heterogeneous group is desirable. Another argument, connected to the
former, is that the new post modern information intensive society requires knowledge
about how to search for information. To work in project teams and to cooperate among
students in order to search for information are new features in the school directives that
is claimed to fit well with MA-teaching.

Sundell (1995) also describes the arguments used in directives from the former
Swedish National Agency for Education (Skol6verstyrelsen). Among the arguments in
favour of MA-classes, the supposed positive impact on students’ cognitive development
is claimed to stem from the teaching adapted to the individual that is connected with
MA-classes, as well as the idea that younger students learn from their older peers. The
reason for the former argument is that in an MA-class, working groups are formed in
accordance with the individual child’s mental maturity rather than its actual age.

Further, it is often claimed that the individually adapted teaching connected with
MA-classes specially benefit low performing students. The reasons are several. First, it
is argued that the individually adapted teaching results in more teaching time to those in
special need. Second, teaching in an MA-class is to a higher degree organized in small
groups, which benefit low performing students. Finally, as stated above, in an MA-class
low performing students have the possibility to compare themselves with younger
children and in this way they do not need to perform worst.

The arguments used against MA-classes are in many cases similar to the ones used in
favour of them. For example, it is argued that MA-classes impose a greater workload on
the teachers and that most teachers are not adequately prepared to deal with MA-groups
(Veenman, 1995). This can be compared with a similar pro-argument: it is claimed that

MA-classes are supposed to give the teachers a better working environment as only a

2 The Montessori pedagogy is mentioned in some local school directives (Sandqvist, 1994).
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share of the class is new every year (Sundell, 1995). Thus, there is no clear theoretical

consensus about the mechanisms behind MA-classes.

2.3  Earlier studies
The scientific evidence on the effects of MA-classes is ambiguous and many studies are

of poor quality. For example, Veenman (1995) summarizes evidence from 56 inter-
national studies. There were no experimental studies at all, and virtually no studies
based on representative samples of the student population with well-defined treatment-
and comparison groups. Many studies did not even make any attempts to condition on
initial differences between students in MA-classes versus traditional classes. The studies
yield contradictory evidence, and when summarizing the results from the studies of best
quality, the average effect of attending an MA-class becomes zero. The reason for this
zero effect is discussed by Burns and Mason (1996). They argue that selection of better
students and/or teachers into MA-classes are counteracted by less effective instruction
in these classes.

Using Swedish data, Sundell (2002) estimates the effect of MA-class-attendance in
grade 2 on a number of abilities. Important to note is that the 752 students included in
his study are not randomly sampled. When controlling for social and pedagogical back-
ground as well as initial achievements, the results show that students in MA-classes per-
formed worse than other students in 12 out of 13 dimensions. The MA-students had for
example lower mathematical ability, a less developed vocabulary and were perceived as
more shy and troublesome by their teachers. However, they did perform better in

reading comprehension.

3 Data

In this section, we describe the data used and show the differences between MA- and

traditional classes in terms of some important covariates.
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3.1 Datasources
Our main data source is a representative and stratified panel data set, Student Panel 4,

provided by Statistics Sweden® where one cohort of students is followed through grade
3 to 9. In the first stage 35 municipalities were selected. In the second stage a random
sample of grade 3 classes within these municipalities were selected.® Within the
selected classes, information from all students in grade 3 was collected. This means that
for students in traditional classes, we have information on the whole class, while for
students in MA-classes, we only have information on the part of the class that spends
their third year in school in 1992. That is usually one half or one third of the class,
depending on how the MA-class is constructed.

The sampling of grade 3 classes were done in 1992; hence most students are born
1982 and finish 9" grade in 1998. It is important to note that all students sampled in
grade 3 are followed over time, regardless of whether they move or change class; hence,
regarding these data there is virtually no attrition. The panel includes approximately
8500 individuals.

This panel data set is combined with additional register data from the data bases
RAMS and LOUISE provided by Statistics Sweden. These data include socioeconomic
background information such as parental education and immigrant status. Most of this
information is measured in 1998. We focus on students who finish 9" grade the
expected year 1998 or later.’

In addition, we have access to a survey with information on students, parents and
teachers and their attitudes towards school-related issues. This information was
collected when the students were in grade 6 by the Department of Education at
Goteborg University. Parents were asked about their involvement in school issues and if
they actively had chosen school or simply accepted the nearest one. Teachers were
asked about their work experience, whether they had a formal degree, and their attitude

% Participation in the study is voluntarily. About 4 percent of the originally sampled students were not able to or chose
not to participate in the study.

* For more information about how the data was collected, see Statistics Sweden (1996)

% 16 students finished school one year earlier, but due to a changed grading system, we do not include these in our
sample.
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towards homework. Results from grade 6 cognitive tests of the students were also
collected (a description of these tests is given in Appendix).

Due to non-response, survey information is only available for a sub-sample of the
original sample. Of the individuals in the original sample, 85 percent have undertaken
the grade 6 test, and 54 percent has answered all of the survey questions we use. It is
this reduced sample we use for our analyses. Table A 1 in Appendix shows the differ-
ence between the raw register data, data with test results available (the basic sample),
and data with all survey information available (our survey sample). The differences in
means are very small when comparing the raw data and the basic sample. In 6 out of 27
cases there are statistically significant differences at the ten percent level and in these
cases the magnitudes of the differences are small. Comparing the raw data with the
survey sample, there are some additional differences. The survey sample seems to
consist of a slightly more “privileged” group of students than the raw data. For example,
students in the survey sample have higher average credits and grade 6 test results, they
are more seldom given special help or mother tongue education in grade 3, and their
parents are better educated.

3.2 Differences between MA-classes and traditional classes
Table 1 presents descriptive statistics for students in MA- and traditional classes in our

survey sample. First of all, we can note that students in MA-classes have lower scores
on the grade 6 cognitive tests. This could have two different explanations: one is that
MA-classes are detrimental to student achievement; another is that we have negative
selection into MA-classes. Regarding parental and student characteristics, the groups are
relatively similar with two exceptions. Students in MA-classes have to a less extent
mothers with university degree, and are more often given mother tongue education in
grade 3.

Regarding teacher and class characteristics, the differences are more striking. MA-
classes are usually smaller. The teachers in MA-classes are less experienced, have spent

a shorter time in each class, and are more often on leave than teachers in traditional
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classes. The teachers’ attitudes also differ®. Teachers in MA-classes put less emphasis
on homework, basic knowledge and formal tests than teachers in traditional classes.
MA-class-teachers also believe student influence to be more important than their
colleagues in traditional classes. Hence, from these descriptive statistics it seems as if
the pedagogical environment for students in MA-classes differs substantially from the

environment in traditional classes.

Table 1 Descriptive statistics of students attending an MA-class during grades 4-6
versus others, survey sample

MA-class in Ordinary class in

grades 4-6 grades 4-6
Individual characteristics Mean Sd. Mean Sd.
Grade 9 credits 51.49 28.34 52.67 28.66
Grade 6 test results 46.99 28.23 52.20*** 28.80
Female student 0.48 0.50 0.50 0.50
Early start 0.01 0.11 0.01 0.08
Late start 0.03 0.16 0.02 0.15
Birth month 6.11 3.43 6.27 3.35
Help in grade 3 0.16 0.37 0.19 0.39
Mother tongue in grade 3 0.11 0.31 0.08* 0.27
Non-Nordic student 0.07 0.25 0.06 0.24
Mother sec. educ. 0.46 0.50 0.46 0.50
Mother univ. educ. 0.26 0.44 0.33*** 0.47
Father sec. educ. 0.37 0.48 0.40 0.49
Father univ. educ. 0.19 0.39 0.22 0.41
Father educ. miss 0.20 0.40 0.22 0.41
Mother educ. miss 0.06 0.23 0.06 0.23
Father non-Nordic 0.09 0.29 0.10 0.31
Mother non-Nordic 0.11 0.31 0.10 0.30
Birth country miss 0.00 0.06 0.00 0.03
Father birth country miss 0.03 0.18 0.03 0.16
Mother birth country miss 0.02 0.12 0.02 0.13
Parent attitude: active school 0.15 0.36 0.15 0.36
choice
Parent attitude: parent help 1.87 0.89 1.91 0.95
Parent attitude: parent active 2.39 1.05 2.34 1.03

® The attitude variables are measured on a 1-5 scale; the more important a teacher regards the issue, the higher the
number. See Appendix for more details.
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MA-class in Ordinary class in

grades 4-6 grades 4-6
Teacher and class Mean Sd. Mean Sd.
characteristics’
International school 0.0000 0.0000 0.0007 0.0265
Confessional school 0.0032 0.0562 0.0028 0.0530
Special school 0.02 0.14 0.03 0.18
Grade 9 students 101.56 39.25 114.31%** 40.42
Few grade 9 students 0.07 0.25 0.01*** 0.11
Teacher experience 18.44 10.62 20.12%** 9.65
Teacher not qualified 0.04 0.20 0.04 0.20
Class size 18.31 7.19 23.67*** 5.91
Small class 0.13 0.33 0.01*** 0.11
Large class 0.21 0.41 0.37*** 0.48
Share boys 0.55 0.12 0.51%** 0.11
Share Swe2 students 0.07 0.13 0.06 0.14
Teacher not full time 0.10 0.30 0.12 0.32
Teacher on leave 0.08 0.26 0.03*** 0.17
Teacher year in class 2.56 1.28 2.80*** 0.84
Teacher attitude: home works 3.56 0.94 3.83%** 0.91
Teacher attitude: tests 2.66 0.77 2.96*** 0.94
Teacher attitude: basic 4.42 0.81 4.67** 0.60
knowledge
Teacher attitude: student 3.96 0.80 3.85** 0.86
influence
Teacher attitude: student 4.71 0.63 4.77* 0.50
responsibility
Number of students 317 4,267

Note: Teacher and class information are collected at the individual level (the teacher has filled in one form for
each student) and are treated as individual level information when calculating standard errors. The reason is that
we cannot identify class in the data set. *(**,***) denotes that the difference in means is significantly different
at 10% (5%, 1%).

4  Estimating the effect

4.1 Identification
The potential effect on cognitive skills of attending an MA-class may stem from two

types of factors: (i) the effect of interactions between students of different age and
school experience and/or (ii) effects from parent and teacher involvement (see Figure
1). In the literature on MA-classes, most arguments for the beneficial effects of MA-

classes focus on the student interaction effects.
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Figure 1 The different components of the MA-effect

Attending an i) Student ii) Indirect effects
MA-class interaction through changed
effects due to behaviour by
» variation in » parents and
age and school teachers
experience

Our purpose is to estimate the total effect of attending an MA-class, that is, both (i) and
(if). This is most interesting from a policy perspective and this is also what a random-
ized experiment would capture.’

The methodological problem that arises when one is to estimate the total effect using
observational data is selection or sorting of students and teachers into MA-classes.
There are several possible ways in which selection of students and teachers into class
types might arise. First, there may be active choices on behalf of the families. If MA-
classes are believed to have positive (negative) effects on students’ cognitive or non
cognitive development, it might be the case that informed parents actively choose an
MA-class (or a conventional class) for their child. This can be achieved in different
ways: people can choose schools within their area of living, or they can move to areas
with or without MA-classes. Second, there could be active choices on behalf of the
school management or teachers. Principals could place better (worse) students and
teachers in MA-classes, or certain types of teachers could be overrepresented within
MA-classes. Third, it is possible that areas with only MA-classes formed due to demo-
graphic necessity differ from areas offering both types of classes; the former is usually
smaller municipalities far from larger cities. Fourth, it is also possible that some schools

with special profiles, such as confessional or international schools, are forced to teach in

"Although it is not the purpose of our paper, measuring the effect of interactions between students of different ages
only (i.e. part of effect (i)) is relatively easily achieved. Given birth data on every student within each class, we could
simply estimate the effect of age variance within a class on student outcomes. In our data set we only have
information on all students within each class for the traditional classes, and our sample size is much too small for a
precise estimation of this effect. In spite of that, we find that the point estimate of age variance in traditional classes
on student achievement is negative.
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a mixed-age fashion due to a limited number of students. These possible selection
problems have to be dealt with in order to estimate the effect of MA-classes.

We use regression adjustment to control for the selection and sorting of students and
teachers. We believe that this method is valid since we have extremely detailed infor-
mation not only from register data but also from the survey data on the students, parents
and teachers and their self reported attitudes towards different school issues.

However, we can note that the choice of control variables is not completely straight-
forward, partly because some of our control variables are measured in grade 6 (i.e. at the
end of the MA-treatment), partly because the literature on MA-classes is rather vague
when it comes to defining the MA-class concept. Although we view our variables to be
controls for sorting and selection, it could be the case that some of them also reflect the
indirect effect (ii) of attending an MA-class. One example is the variable attempting to
measure how involved the parents are in school issues. Active parents may actively
choose an MA-class (or traditional class) for their child (in which case the variable
becomes an important control for selection) — but it could also be the case that parents in
MA-classes (or traditional classes) are forced to become more actively involved in
school issues (in which case the variable represents the indirect effect of MA). We will
estimate the effect of MA-classes both with and without the control variables considered
potentially problematic. In the list of variables in Appendix we have distinguished
between these two types of variables.

4.2  Estimation strategy
We estimate the following model using ordinary least squares (OLS):

Y=o+ pmadds6+oX, + X, +m+¢

y denotes student achievement — either percentile ranked results from grade 6 cognitive
tests or percentile ranked grade 9 credits. Our key explanatory variable, ma456, is a
dummy variable for attending an MA-class all years in grades 4 to 6°. It is important to

note that a class is defined as an MA-class only if it consists of students of both differ-

8 Using other definitions of the explanatory variable ma456, such as a dummy for attending an MA-class only in
grade 4 or at least one year during grades 4-6 or a cumulative variable capturing the number of years spent in an MA-
class does not change the results.
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ent ages and grades; this is not to be confused with traditional classes where some
students happen to be born a different year than the others (for example, students with
learning difficulties or especially skilled students). X; denotes the covariates used to
control for selection bias. These include socioeconomic information such as parental
education levels, immigrant status, gender and birth month of the student, and informa-
tion on whether the student were given special help or mother tongue education in grade
3. For a complete list of all variables, see Appendix. When estimating the effect on
grade 9 credits, we also control for the number of students in grade 9 at the school®. In
addition, we have access to a variable indicating if the student attended an MA-class
also during grades 7-9. This variable is included as a control in a separate estimation. X,
denotes the variables used to control for selection, but where there is some uncertainty
about whether or not they instead represent the indirect effects of MA-classes. These
variables include the attitudes and behaviour of the teachers and parents. Finally, in all
estimations we include municipality fixed effects, m.

We can also note that the two different measures of student outcomes, the grade 6
test results and the grade 9 credits, differ in two respects. Not only do they capture
short- versus long run effects of attending an MA-class, they can also reflect slightly
different types of skills. While the grade 9 credits are a weighted average of grades in
different subjects, and as such could include not only the teachers’ assessment of the
student’s skills but also to some extent the students’ behaviour and diligence, the grade
6 tests are simply test results. The correlation between the two measures is also rela-
tively low, with a correlation coefficient of 0.57.

Another thing to note is that we do not have information on whether the student
attended an MA-class during grades 1-3. Since MA-class attendance in grades 1-3 is
likely to be correlated with MA-class attendance in grades 4-6, it is possible that our
dummy variable for MA-class attendance in grades 4—6 also partly captures the long run
effects of earlier MA-class attendance.

With the estimation strategy above, we implicitly assume that the effect of attending

an MA-class is equal for all groups of students. This may not be true — in fact, many of

® We do not have information on the size of the school in grade 6.
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the arguments for or against MA-classes are concerned with how they affect different
kinds of students. In particular, it is usually argued that attending an MA-class is espe-
cially valuable for students who do not perform as well as their peers. In many studies,
it is shown that girls outperform boys in school and that immigrant students have lower
school achievement than the average student. Hence, to relax the equal-effects assump-
tion, we include interaction terms that allow the MA-effect to vary depending on
gender, if the student has a non-Nordic background and if the student was low perform-

ing in grade 3 (measured by if the student were given special help in grade 3).

5 Results

How does attending an MA-class affect student performance? In section 5.1 we estimate
the average effect, while section 5.2 examine whether the effect varies by observed
characteristics.

5.1 Main results
Table 2 and Table 3 show the effect of MA-classes on grade 6 cognitive tests and

grade 9 credits, respectively. For the cognitive test results, there is a negative and statis-
tically significant effect of attending an MA-class. The estimated effect on grade 9
credits is not statistically significant, although the point estimate is negative.

The magnitude of the effect is relatively large. Attending an MA-class in grades 4-6
reduces the cognitive test results by around 5 percentile points. This can be compared
with the effect of class size reductions. In the Tennessee STAR experiment, reducing
class size by one student increased student performance with almost one percentile point
(Krueger, 1999).

The negative effect of attending an MA-class on grade 6 test results remains in about
the same range regardless of the set of covariates used. A comparison between column 2
and column 3 shows no large differences. Hence, the variables added in column 3, that
we view as good controls for selection but that potentially also could capture the indi-
rect MA-effects, do not seem to be important in explaining the difference in achieve-
ment between students in MA- and traditional classes. This is interesting since these

variables include the parental and teacher attitudes towards school issues. In Section 3
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above, we noted that the largest differences between MA- and traditional classes were in
terms of these different parental and teacher attitudes. At the same time, they seem

unimportant for explaining the negative effect of MA-classes.

Table 2 OLS-estimates of the effect of attending an MA-class during grades 4—6 on
percentile ranked grade 6 test results, survey sample

1) ) ®)

Grade 6 test results Grade 6 test results Grade 6 test results

MA grades 4-6 -5.681 -4.524 -4.711
(2.059)*** (1.763)** (1.805)***
Including X; No Yes Yes
Including Xz No No Yes
Observations 4584 4584 4584
R-squared 0.05 0.29 0.30
F-test if added parameters 100.94 3.21
jointly equals zero
Probability>F (0.0000) (0,0026)

Note: All models include municipality dummies, standard errors in parentheses are clustered on schools,
* significant at 10% ** significant at 5%, *** significant at 1%

Table 3 OLS-estimates of the effect of attending an MA-class during grades 4—6 on
grade 9 credits, survey sample

1) 2) 3) (4)

Grade 9 credits Grade 9 credits Grade 9 credits  Grade 9 credits

MA grades 4-6 -2.579 -0.989 -1.169 -0.915

(1.742) (1.317) (1.315) (1.336)

Including X* No Yes Yes Yes

Including X? No No Yes Yes

Including MA grades 7-9 No No No Yes

Observations 4584 4584 4584 4584

R-squared 0.04 0.30 0.30 0.31

F-test if added parameters 53.76 4.35 23.11
jointly equals zero

Probability>F 0.0000 0.0019 0.0000

Note: All models include municipality dummies, standard errors in parentheses are clustered on schools,
* significant at 10% ** significant at 5%, *** significant at 1%

5.2 Heterogeneous effects

Table 4 shows the results from the heterogeneous effects estimations. Interestingly, we
find no statistically significant differences for any of the subgroups studied. Girls seem
to be equally affected as boys, and the same is true for low performing students

compared to students without extra help in grade 3, and students with a non-Nordic
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background compared to Nordic students. This is in sharp contrast to the arguments
commonly used in favour of MA classes — that MA-classes especially should benefit

low performing students.™

Table 4 OLS-estimates of heterogeneous effects of attending an MA-class during
grades 4—6 on percentile ranked grade 6 test results, survey sample

Grade 6 test results

MA grades 4-6 -2.838

(1.203)**

Female student -1.377

(0.3571)***

(MA grades 4-6)* (Female student) 2.326

(1.602)

Help grade 3 -11.197

(0.436)***

(MA grades 4-6)* (Help grade 3) -1.599

(1.740)

Non-Nordic student -3.059

(1.127)**

(MA grades 4-6)* 2.722
(Non-Nordic student)

(2.793)

Including X Yes

Including X; Yes

Observations 4584

R-squared 0.31

Note: All models include municipality dummies, standard errors in parentheses are
clustered on schools, * significant at 10%** significant at 5%, *** significant at 1%

5.3 Internal validity
In this paper, we use a linear regression model and adjust it with observed covariates to

control for potential selection. In the context of returns from schooling, Black and Smith
(2004) discuss potential problems with linear regression models. They conclude that the
result may be biased if it is driven by comparisons of “non-comparable” individuals, i.e.
individuals outside the common support. In order to address this issue we employ a

propensity score matching method. First, we estimate a probit regression model for the

10 We have also studied the same heterogeneous effects on the grade 9 credits but find no statistically significant
differences between groups.
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probability to enter an MA-class.'* Second, we match (nearest neighbour without
replacement) on these predicted values so that we for each MA-student get one compa-
rable individual who has attended a traditional class. Using this more homogeneous
sample we estimate the effect of MA without any covariates, i.e., simply compare the
mean values. The results are presented in Table 5. With respect to grade 6 results the
point estimate is close to the corresponding estimate received with a regression adjust-
ment approach (see Table 3). With respect to grade 9 credits, the point estimate is some-

what lower but, also with this strategy, statistically insignificant.

Table 5 Matching approach, survey sample

1) 2

Grade 6 results Grade 9 credits

MA grades 4-6 -4.622 -0.281
(1.79) (0.13)

Observations 634 634
R-squared 0.01 0.00

Note: Standard errors in parentheses are clustered on schools, * significant at 10%
** significant at 5%, *** significant at 1%

5.4  External validity
Since our survey sample is a slightly selected group of students, it is relevant to ask how

valid our estimates are for the wider population. One way to shed light on this issue is to
compare the effect of MA in the survey sample with the effect found in the basic sample
(register data with grade 6 test results available). Naturally, we can only utilize register
covariates to capture selection and sorting for this comparison.

The results are shown in Table A 2 in Appendix. As is clear from the table, the effect of
attending an MA-class is negative for student achievement in both samples, although

the coefficient size is slightly larger in the survey sample.

6  Concluding remarks

Despite ambiguous scientific evidence, mixed-age classes are a common phenomenon

in schools around the world. In some cases, it is because of demographic necessity; in

1 In the probit regression we include all X; and municipality dummies.
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other cases, it is because MA-classes are claimed to enhance student achievement. In
Sweden these types of classes have been rapidly re-introduced and nowadays, around
one fourth of all children attend an MA-class during grades 4-6.

In this paper, we present evidence that MA-classes have a negative effect on short-
term cognitive skills, as measured by the grade 6 cognitive tests. This effect is robust to
different definitions of the explanatory variable and it does not change significantly if
we only focus on girls, low performing students or students with a non-Nordic back-
ground. The effect of attending an MA-class on grade 9 average credits is not statisti-
cally significant, although the point estimate is negative.

We have not been able to distinguish between MA-classes introduced out of peda-
gogical beliefs and MA-classes introduced out of economic and/or demographic neces-
sity. Since the effect of MA-class attendance could differ between these two groups, this
would be an interesting topic for future research.

20 IFAU - The effects of mixed-age classes in Sweden



References

Burns, R. B. and Mason, A. DW, (1996), ‘Simply No Worse and Simply No Better’
May Simply Be Wrong: A Critique of Veenman’s Conclusion about Multigrade

Classes, Review of Educational research, vol. 66, pp. 307-322.

Edlund, A. C., and Sundell, K. (1999), Aldersintegrerat eller &ldersindelat? En
jamforande studie av 1 111 elever i arskurs, FoU-rapport 1999:9, Stockholm

socialtjanstforvaltning.

Hanushek, E. (1999). Some Findings from an Independent Investigation of the
Tennessee STAR Experiment and from Other Investigations of Class Size Effects,

Educational Evaluation and Policy Analysis, vol. 21, no. 2, pp. 143-163.

Krueger, A. (1999), Experimental estimates of education production functions,

Quarterly Journal of Economics, vol. 114, no. 2, pp. 497-532.

Krueger, A. (2003). Economic considerations and class size, Economic Journal,
vol.113, pp. 34-63.

Sandqvist, K. (1994), Aldersintegrerad undervisning: En kunskapsoversikt, HLS,
Stockholm.

Statistics Sweden (1996), Elevpanel for longitudinella studier, Elevpanel 4, Statistiska
meddelanden U73, SM 9601, Orebro.

Sundell, K. (1995), Aldersindelat eller &ldersblandat? Forskning om alders-

sammansattningens betydelse i forskola och grundskola, Studentlitteratur, Lund.

Sundell, K. (2002), Ar aldersblandade klasser bra for eleverna? En jamforande studie av

752 elever i arskurs 2 och 5, FoU-rapport 2002:7, Stockholm socialtjanstforvaltning.

Svensson, A. (1964), Sociala och regionala faktorers samband med 6ver- och under-
prestation i skolarbetet: Pedagogisk-sociologiska studier jamte en beskrivning av

skolstatistikens individualuppgifter, Department of Education, Géteborg university.

IFAU - The effects of mixed-age classes in Sweden 21



Veenman, S. (1995), Cognitive and Non cognitive Effects of Multigrade and Multi-Age
Classes: A Best-Evidence Synthesis, Review of Educational Research, vol. 65, pp.
319-381.

Vinterek, M. (2001), Aldersblandning i skolan - Elevers erfarenheter, doctoral thesis,

Umea University.

Vinterek, M. (2003), Aldersblandade klasser. Larares forestallningar och elevers

erfarenheter, Studentlitteratur, Lund.

22 IFAU - The effects of mixed-age classes in Sweden



Appendix

List of variables — Register data

Variable name

Definition

Grade 6 test results

Grade 9 credits
MA grades 7-9
MA grades 4-6

Municipality dummies
Female student

Early start
Late start

Birth month
Help in grade 3

Mother tongue in grade 3
International school
Confessional school
Special school

Grade 9 students

Few grade 9 students
Non —Nordic

Mother secondary education

Mother university education

Father secondary education

Percentile rank of the sum of the scores on the
tests in number series and opposites given in
grade 6

Percentile rank of a summary measure of the
student's 16 best credits in grade 9

A dummy that equals 1 if the students attends an
MA-class in any grade between grades 7-9

A dummy that equals 1 if the students attends an
MA-class during grades 4-6

One dummy for each municipality
A dummy that equals 1 if the student is female

A dummy that equals 1 if the student is born after
1982

A dummy that equals 1 if the student is born
before 1982

The student's month of birth

A dummy that equals 1 if the student has been
given any form of special education intended for
low performing students (“sarundervisning”,
"anpassad studiegang" or "specialundervisning
pa annat satt") in grade 3

A dummy that equals 1 if the student attended
mother tongue education in grade 3

A dummy that equals 1 if the school has an
international profile

A dummy that equals 1 if the school has a
confessional profile

A dummy that equals 1 if the school is not
ordinary, for example schools at hospitals

The number of students in grade 9 at the school,
collected in grade 9

A dummy that equals 1 if the number of students
in grade 9 at the school is smaller than 30

A dummy that equals 1 if the student is born in a
non-Nordic country (missing values equals 1)

A dummy that equals 1 if the mother of the
student has secondary education, at most 5
years in addition to compulsory schooling

A dummy that equals 1 if the mother of the
student has university education, more than 5
years in addition to compulsory schooling

A dummy that equals 1 if the father of the student
has secondary education, at most 5 years in
addition to compulsory schooling
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Variable name

Definition

Father university education

Mother education miss
Father education miss
Mother non-Nordic

Father non-Nordic

Birth country missing
Father birth country missing

Mother birth country missing

A dummy that equals 1 if the father of the student
has university education, more than 5 years in
addition to compulsory schooling

A dummy that equals 1 if information about the
mother’s education is missing

A dummy that equals 1 if information about the
father’s education is missing

A dummy that equals 1 if the mother of the
student is born in a non Nordic country

A dummy that equals 1 if the father of the student
is born in a non Nordic country

A dummy that equals 1 if information about the
student’s country of birth is missing

A dummy that equals 1 if information about the
father’s country of birth is missing

A dummy that equals 1 if information about the
mother’s country of birth is missing

List of variables — Survey data collected in grade 6, question to teachers

Variable name

Question

Definition

Teacher experience

Teacher not qualified

Class size

Small class
Large class
Share boys

Share Swe2 students

Teacher not full time

Teacher on leave

Teacher year in class
Teacher attitude: home works

(belongs to X», the extended set
of covariates)

24

What is your teacher
experience in years?

Do you have a certificate
qualifying you to teach at
this level?

What is the number of girls
and boys in the class?

Constructed from Class
size

Constructed from Class
size
Constructed from Class
size

What is the number of
students in your class that
take Swe2?

Constructed from Class
size

Do you work full time?

Have you been on leave
during the last year?

How many years have you
taught this class?

How important are home
works and oral tests?

IFAU - The effects of mixed-age classes in Sweden

A variable ranging from 1 to
43 (measured in years)

A dummy that equals 1 if the
answer is no

The sum of boys and girls in
the class - ranging from O to
60

A dummy that equals 1 if the
class size is smaller than 10

A dummy that equals 1 if the
class size is larger than 25

The share of boys in the class

The share of students in the
class taking a special course
in Swedish adapted for
students who do not have
Swedish as mother tongue

A dummy that equals 1 if the
teacher work part time, O if full
time

A dummy that equals 1 if the
teacher has been on leave full
time or part time

A variable ranging from 1 to 8
(measured in years)

A variable ranging from 1 to 5
in the following way:

Very important 5



Variable name Question Definition

Teacher attitude: tests How important are formal Rather important 4

tests?

(belongs to X», the extended set In between 3

of covariates) Rather unimportant 2

Teacher attitude: basic How important is the

X . . Not at all important 1
knowledge emphasis of basic skills? P

(belongs to X3, the extended set
of covariates)

Teacher attitude: student How important is student
influence influence during planning?

(belongs to Xz, the extended set
of covariates)

Teacher attitude: student How important is it that the
responsibility student takes own

(belongs to X, the extended set  'eSPONSibility?

of covariates)

List of variables — Survey data collected in grade 6, question to parents

Variable name Question Definition

Parent attitude: active school Have you chosen another A dummy that equals 1 if the
choice than the closest school to answer is yes or yes we are
(belongs to X», the extended your child? going to and O if no or doubtful
set of covariates) (probably not)

Parent attitude: parent help Do you participate in your A variable ranging from 1 to 5
(belongs to X, the extended child’s school work? in the following way:

set of covariates) Very often 5

Rather often 4
Sometimes 3

Rarely 2

Almost never 1
Parent attitude: parent active How much do you A variable ranging from 1 to 5
(belongs to Xs, the extended participate in school in the following way:
set of covariates) activities? Very often 5

Rather often 4
Sometimes 3
Rarely 2
Almost never 1

The cognitive tests from grade 6
There are three test scores from grade 6 available. The tests represent verbal, spatial and

reasoning abilities and are called: Opposites (motsatser), Number series (talserier) and
Metal folding (platvik). In the test called Opposites, the child is asked to find the oppo-
site of a given word among four choices (40 items, 10 minutes). In the Number series
test the child is instead asked to complete number series (40 items, 18 minutes). In the

last test, Metal folding, the child is asked to find the three-dimensional object among
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four choices that can be made from a flat piece of metal (40 items, 15 minutes).*? The
results on each of these tests are measured on a scale ranging from 0 to 40.

In this paper, we use the percentile ranked sum of two of the tests, Opposites and
Number series. The correlation coefficient between each of these tests and the grade 9
credits is 0.51. The third test, Metal folding, involves tasks not regularly practised in

schools, and it’s correlation coefficient to the grade 9 credits is 0.36.

12 A more detailed description of the test scores are given by Svensson (1964).
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Descriptive statistics

Table A 1 Register data, Basic sample and Survey sample

Register data Basic sample Survey sample
Variable Mean Sd. N Mean Sd. N Mean Sd. N
Grade 9 credits 202.17 59.88 8,490 203.93* 58.56 7,234 209.16*** 56.77 4,584
Grade 6 test results ? 44.24 12.68 7,420 44.32 12.66 7,234 45,13+ 12.55 4,584
MA grades 4-6 0.08 0.26 8,531 0.08 0.27 7,234 0.07 0.25 4,584
MA grades 7-9 0.03 0.17 8,531 0.02** 0.15 7,234 0.02*** 0.15 4,584
Covariates capturing
selection:
Female student 0.49 0.50 8,515 0.49 0.50 7,234 0.50 0.50 4,584
Early start 0.01 0.09 8,615 0.01 0.09 7,234 0.01 0.09 4,584
Late start 0.03 0.16 8,515 0.02 0.15 7,234 0.02 0.15 4,584
Birth month 6.28 3.36 8,615 6.27 3.36 7,234 6.26 3.35 4,584
Help in grade 3 0.21 0.40 8,531 0.20 0.40 7,234 0.19%** 0.39 4,584
Mother tongue in grade 3 0.10 0.30 8,531 0.09 0.29 7,234 0.08*** 0.27 4,584
International school 0.0011 0.03 8,360 0.0007 0.0263 7,234 0.0007 0.0256 4,584
Confessional school 0.0054 0.07 8,360 0.0043 0.0653 7,234 0.0028** 0.0532 4,584
Special school 0.04 0.19 8,360 0.04 0.19 7,234 0.03* 0.18 4,584
Grade 9 students 113.80 41.58 8,331 113.52 41.09 7,234 113.42 40.47 4,584
Few grade 9 students 0.03 0.16 8,331 0.02* 0.14 7,234 0.02*** 0.13 4,584
Non-Nordic student 0.07 0.26 8,531 0.07 0.25 7,234 0.06** 0.24 4,584
Mother sec. educ. 0.45 0.50 8,531 0.45 0.50 7,234 0.46 0.50 4,584




Table A1 Continued

Register data Basic sample Survey sample
Variable Mean Sd. N Variable Mean Sd. N Variable Mean
Mother univ. educ. 0.30 0.46 8,531 0.30 0.46 7,234 0.32%** 0.47 4,584
Father sec. educ. 0.38 0.48 8,531 0.39 0.49 7,234 0.40%** 0.49 4,584
Father univ. educ. 0.20 0.40 8,531 0.20 0.40 7,234 0.22** 0.41 4,584
Father educ. miss 0.26 0.44 8,531 0.24* 0.43 7,234 0.22%** 0.41 4,584
Mother educ. miss 0.07 0.26 8,531 0.07 0.25 7,234 0.06*** 0.23 4,584
Father non-Nordic 0.12 0.33 8,531 0.11* 0.32 7,234 0.10%** 0.30 4,584
Mother non-Nordic 0.12 0.32 8,631 0.11* 0.31 7,234 0.10%** 0.30 4,584
Birth country miss 0.0014 0.04 8,631 0.0011 0.0332 7,234 0.0011 0.0330 4,584
Father birth country miss 0.03 0.18 8,531 0.03 0.17 7,234 0.03 0.16 4,584
Mother birth country miss 0.02 0.13 8,531 0.02 0.13 7,234 0.02 0.13 4,584
Teacher experience 20.00 9.73 4,584
Teacher not qualified 0.04 0.20 4,584
Class size 23.30 6.16 4,584
Small class 0.02 0.14 4,584
Large class 0.35 0.48 4,584
Share boys 0.51 0.11 4,584
Share Swe2 students 0.06 0.14 4,584
Teacher not full time 0.12 0.32 4,584
Teacher on leave 0.03 0.18 4,584
Teacher year in class 2.78 0.88 4,584
Parent attitude: active school choice 0.15 0.36 4,584




Table A1 Continued

Register data

Basic sample

Survey sample

Variable Mean Sd.

Covariates capturing
selection and/or indirect MA-
effects:

Teacher attitude: home
works

Teacher attitude: test

Teacher attitude: basic
knowledge

Teacher attitude: student
influence

Teacher attitude: student
responsibility

Parent attitude: parent help
Parent attitude: parent active

N

Variable

Mean

Sd.

N

3.82

2.94
4.65

3.86

4.76

1.90
2.34

Variable

0.91

0.93
0.62

0.85

0.51

0.95
1.04

Mean

4,584

4,584
4,584

4,584

4,584

4,584
4,584

Note: Statistically significant difference compared to register data: * significant at 10% ** significant at 5%. *** significant at 1%Note: 1) and 2) are not percentile ranked



The MA-effect in the basic sample versus the survey sample

Table A 2 OLS-estimates of the effect of attending an MA-class during grades 4-6 on
percentile ranked grade 6 test results, controlling for register covariates only

(1) Basic sample

(2) Survey sample

Grade 6 test results

MA grades 4-6

Including register covariates
Constant

Observations
R-squared

Grade 6 test results

-1.171 -2.141
(0.558)** (0.795)***
Yes Yes
44.518 44.672
(0.533)*** (0.643)***
7234 4584
0.31 0.30

Note: Standard errors in parentheses are clustered on schools, all models include municipality dummies, *significant

at 10%,** significant at 5%, *** significant at 1%
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