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Abstract

Prior research has shown that time spent in school does not close the achievement gap between students of low and high socioeconomic status (SES). We
examine the eect of combining increased instruction time with information
to teachers about their students' reading achievements using a randomized
controlled trial. We nd that teachers' baseline beliefs are more important
for low-SES students' academic performance; that the intervention makes the
teachers update these beliefs; and  not least  that the intervention improved
the reading skills of low-SES students, thereby reducing the achievement gap
between high- and low-SES students. The results are consistent with a model
in which teachers' beliefs about students' reading skills are more important to
low than high SES students, while at the same time the teacher beliefs are
subject to information friction and Bayesian learning.
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Introduction

If the dierence in learning opportunities for students with low and high socio-economic
status (SES) is larger outside of school than within school, we expect that as students
spend more time in school, gaps in educational achievements would diminish. However, as
shown in Figure 1 these achievement gaps do not closeif anything they increase in both
the US (Carneiro and Heckman, 2003) and in Denmark (Nandrup and Beuchert-Pedersen,
2018). Even when comparing the achievement gaps for U.S. birth cohorts 1954-2001, the SES
achievement gaps are remarkably stable (Hanushek et al., 2019). Consistently, dierential
impacts of instruction time for high and low SES students was found in a study of a large,
German education reform that increased weekly instruction time (Huebener et al., 2017). An
important question therefore becomes how time in school can create more equal opportunities
for all students.

Figure 1:

Test results by parental income quartile in the US (a) and Denmark (b)

(b)

(a)

Note: Figure 1.A from Carneiro and Heckman (2003, gure 8.A). Figure 1.B is from Nandrup
and Beuchert-Pedersen (2018, gure 5.3 A).

We study this question using a randomized controlled trial that we designed in collaboration with the Ministry of Education in Denmark as a follow-up to a instruction time trial
(Andersen et al., 2016).

The new trial that we present in this paper combined increased

instruction time (a teaching program of two lessons per week in 16 weeks in fth grade) with
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information to teachers about their students' performance in monthly reading tests. Existing
research show that instruction is more eective, if it is adapted to students' current skill level
(Banerjee et al., 2007, 2017; Duo et al., 2011). However, if teachers have inaccurate beliefs
about students' skill levels, the teachers cannot adapt their teaching adequately. Therefore,
providing teachers with information about students' progress may help teachers to target
instruction to students' skill level.
If low-SES students have poorer learning opportunities outside of school  if their parents
are less able to compensate for inadequate instruction  accurate teacher beliefs may be more
important for low- than high-SES students. Whether this notion is correct, is not clear from
existing evidence, but there are some indications. A new study shows that conditioning on
students' skills, teachers expect that black students are less likely to graduate from college
than white students, and these lower teacher expectations causally reduce the students'
chances of graduation  probably partly because of reduced educational achievement in
school (Papageorge et al., 2018).

It has also been demonstrated that schools with high

shares of low-SES students are less willing to participate in a nationwide student testing
program, even though these students benet the most from being tested and having their
test results provided to their teachers (Andersen and Nielsen, 2016).

These results from

prior research would suggest that providing teachers with updated information on the skills
of their students will reduce inaccurate beliefs, and that such information in combination
with more instruction time in school can improve the learning of especially low-SES students
and thereby reduce the achievement gap. However, little if any research has examined this
idea.
We show that the combined information and instruction time intervention improved the
reading achievements of low-SES students at the end of the intervention period. Analyses
of potential mechanisms rst show that in the control group inaccurate beliefs were more
strongly correlated with reading achievement among low-SES than high-SES students, which
is consistent with the notion that high-SES students are less dependent on teacher beliefs.
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We also nd that eects on reading achievement were larger for the low-SES students with a
teacher belief-test score gap at baseline. Furthermore, we nd that the intervention reduced
behavioral problems among the low-SES students. This indicates that the monthly tests did
not stress the students. Finally, we examine what factors explain teachers' inaccurate beliefs
and nd that more experienced teachers have more accurate beliefs.
Our study contributes to a growing literature on information friction and educational
investments. Accumulating evidence demonstrates that providing parents with information
about their children's school performance reduce the gap between test scores and parents'
beliefs about their children's skills, and that this information makes parents adjust their investment decisions  especially low-SES parents (Dizon-Ross, 2019, see also Barrera-Osorio
et al., 2018; Bergman and Chan, 2017; Bergman, 2015; Bergman and Rogers, 2017; Rogers
and Feller, 2018). More generally, biased beliefs about the educational production function
aect parents' decisions about time invested in their children (Cunha et al., 2013). Teachers in our study had access to the baseline test results.

Nevertheless, their beliefs about

students' reading achievement diverge from an objective performance measure at baseline.
This suggests that not just low-SES students' parents but also their teachers are prone to
information friction.
We also contribute to literature on performance information in schools.

Rocko and

colleagues (2012) randomly assign school principals to objective estimates of teacher performance. They nd that principals' perception of their teachers' performance becomes more
accurate (relative to objective performance estimates) when the principals receive systematic
performance information. They also nd that the performance information exerts greater
inuence on the principals' perception after the intervention when the principals have less
precise beliefs prior to the intervention. The results are coherent with a Bayesian learning
model where the principals base their beliefs on priors as well as new information. Our results are coherent with a similar learning model: As teachers receive systematic information
about their students, they update their beliefs, which makes it possible to adapt the teaching
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to the level of the students. This seems to be of particular importance to low-SES students
who may be more dependent on adequate instruction in schools. High-stakes accountability
performance information systems have been found to induce gaming and cheating (e.g. Jacob and Levitt, 2003, see review in Figlio and Loeb, 2011). The present study indicates that
the key components of these systems  the testing of students and information provided to
teachers  improve teachers' perceptions in a setup without any external accountability. In
our study, no one else but the teachers had access to the test results. This corresponds to
Andersen and Nielsen's (2016) nding that testing itself may improve student learning in a
low-stakes system.
Finally, the study contributes to the strand of education research on teacher quality.
Many studies have emphasized and documented the importance of teacher quality for student achievement (e.g. Rivkin et al., 2005), and teacher experience has been shown to have a
benecial eect on students' academic performance (Gerritsen et al., 2017; Staiger and Rocko, 2010). Aside from this, the specic aspects of teacher quality or specic characteristics
of teachers that impact on student achievement are not well-known (Hanushek, 2011). We
demonstrate that older and thereby more experienced teachers have more accurate beliefs
about the reading skills of their students. These results suggest that the ability to correctly
perceive the skill level of students in the classroom may be one important component in
what has been called `teacher quality', but has been a somewhat black box concept, not
distinguished by much more than teacher experience.
In section 2, we briey describe the institutional setting and the design of the eld
experiment. Section 3 introduces the data and the measures used in the empirical analysis.
In section 4, the empirical strategy is described and the results are presented. Finally, section
5 concludes.
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2

Background and Experimental Design

2.1 Background
At the time when the present study was conducted in 2014, the level of instruction time
in Denmark was close to the OECD average. At the same time, Denmark was among the
OECD countries that invested most in primary education.

Yet, the correlation between

parents' socio-economic status and students' academic skills was stronger than in most other
OECD countries (OECD, 2014, pp.

200, 207, 428).

As a response to an OECD report

arguing that the evaluation culture in public schools in Denmark was poor (OECD, 2004),
a majority in the parliament decided in 2010 that all public schools should use ten national,
standardized tests of students' skills in dierent subjects. Most tests were in reading. The
ten mandatory tests were spread out between grade 2 and grade 8. Reading was tested in
grades 2, 4, 6, and 8 (for an extensive overview of the Danish national tests, see
and Beuchert-Pedersen, 2018).

Nandrup

Besides the mandatory tests, teachers could decide to use

dierent tests of their choosing, and the municipalities could mandate the use of specic
tests. Municipalities govern schools in Denmark (comparable to school districts in the US).
Despite these eorts to improve the evaluation culture, use of regular testing continues to
be much less prevalent in Denmark than in many other countries (OECD, 2016).
The public schools in Denmark enroll students with very dierent socio-economic status.
About 86 percent of all students attend public schools. The remaining 14 percent almost
all attend private schools that are highly subsidized by the government. The private school
receives a voucher of about 75 percent of the average costs of public school students. Even
though public school students have slightly lower SES than private school students on average, the public school system caters to students of all levels of society (Ministry of Education,
2008; Andersen, 2008).
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2.2 First Trial
In the autumn of 2013 the Danish Ministry of Education funded the implementation of a
large eld experiment in grade 4 in Danish primary schools.

The results of this trial is

reported by Andersen et al. (2016). The randomized trial that we report here was a followup to the rst trial.

1

The participating schools were the same in the two experiments and

the design of the follow-up trial built on the rst trial. A brief presentation of the design of
the rst trial therefore underpins the description of the follow-up trial. Figure 2 shows the
overall design and relationship between the two rounds of experiments.

1 Only

one grade 4 classroom per school participated in the rst round. In the second round, one grade 4
classroom and one grade 5 classroom per school participated. Initial analyses documented large and skewed
attrition along with noncompliance among the grade 4 classrooms (less than 60 pct. of the classrooms
complied with the assigned treatment). The analyses in this paper focus on the grade 5 classrooms.
7

Figure 2:

Diagram of the randomization of schools and classroom across the rst and the follow-up trial

8

The Ministry of Education invited all Danish public schools to participate in the rst
trial. Since one of the main objectives was to improve the academic performance of bilingual
students that are generally of low SES (roughly 50 percent of the bilingual students compared
to 15 pct. of the remaining students in our sample), the only inclusion criterion was that
schools should expect to have at least 10 pct.
2013.

126 schools initially enrolled in the trial.

bilingual students in grade 4 in the fall of
Two schools with less than 10 pct.

non-

Western students were randomly excluded from the stratied randomization due to resource
constraints. The stratied randomization in the rst-round experiment thereby included 124
schools. Within each school, one grade 4 classroom was randomly selected for participation.
Schools were allocated to either one of three treatment groups or the control group.

2

The

treatments consisted of increased instruction time, increased instruction time with a teaching
program and an upgrade of the qualications of the math teacher. Andersen et al. (2016)
document positive and statistically signicant eects on reading test scores of the treatments
that involved increased instruction time in Danish. However, whereas the overall treatment
eects were large and positive, there was no indication that the increased instruction time
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had positive eects for students of non-Western origin.

The point estimates for this group

were statistically insignicant and close to zero. These results motivated us to adjust the
treatment in the follow-up trial in an attempt to target the more disadvantaged students.

2.3 The Follow-up Trial
The follow-up trial was implemented in the autumn of 2014. The 124 schools that participated in the rst-round experiment were requested to participate in the second round as
well. Only six schools withdrew from the second-round experiment prior to randomization

2 Allocation

to treatment and control groups was based on two-stage stratied cluster randomization.
Schools were stratied according to the share of non-Western students and grade 2 reading test scores. One
grade 4 classroom per school was selected for participation based on simple randomization.
3 We use both the terms `bilingual' and `non-Western' students. We consider these two groups of students
to be overlapping to a large extent. In the administrative data, we do not have information about whether
or not a student is bilingual  only whether the student is of non-Western origin. On the other hand, the
actual requirements for participation were phrased in terms of `bilingual' students.
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(see Figure 2).
Certain restrictions on the design, which we explain below, meant that only groups A
and B (the two left-hand treatment arms in Figure 2) were randomized to either treatment
or control group in the follow-up trial. We run separate robustness analyses including only
these two groups. All main results are robust when only including these two fully randomized
groups.

To increase statistical power, we include schools from groups C and D (the two

right-hand arms in Figure 2) in the main analyses.

Even though groups C and D were

not randomized in the second round, their treatment status was determined only by the
randomization of the rst round and not by any self-selection.
The design restrictions were due to the Ministry of Education's initial promise that
schools in the control group in the rst-round experiment (group D in Figure 2) would
receive the 4th grade treatment in the following cohort of 4th grade students.

Therefore,

the 5th grade students in these schools (group D), were maintained in the control group in
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the second-round experiment.

Schools in group C were all placed in the control group in

the second-round experiment because the teaching program in the rst-round randomization
was similar to the program tested in the second-round trial (see the next section for further
information on the second-round intervention)
Schools in groups A and B were stratied based on the share of students of non-Western
origin and the average performance on reading tests in grade 2 in 2013. One classroom per
school had been randomly selected for participation in the rst round trial and this classroom
also participated in the follow-up trial.
The Danish Ministry of Education reimbursed the participating schools for all costs
associated with participation in the experiment.

It was a requirement for reimbursement

that they participated in the data collection and implemented the intervention they were
assigned to. The control schools also received reimbursement for their costs of participating
in the data collection.

4 The

grade 4 classrooms were assigned to one of two treatment arms: (1) increased instruction time in
Danish and (2) increased instruction time in Danish coupled with monthly tests.
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2.4 The Intervention
The intervention in the follow-up trial had two basic components:

i. A teaching program including two lessons per week (additional instruction time)

ii. Regular testing including feedback to the teacher about student performance

The teaching program was called General language comprehension and included both
texts and classroom exercises.

National experts in language instruction specically devel-

oped the teaching material for the experiments. The intention was to improve the learning
outcomes of bilingual students and other students with low prociency in Danish. The teach-

5

ing program was taught during two extra (45-minute) lessons per week.

The duration of

the intervention was 16 weeks. In addition, teachers were required to implement one lesson
per week as part of the regular Danish classes (with an additional teacher) and one lesson
per week targeted at students with special needs and scheduled in periods during the week
where the students do not have formal classes.
The rst component of treatment (instruction time and treatment program) was very
similar to the treatments in the rst trial. As mentioned, these treatments were not found
to improve the academic performance of students of non-Western origin (Andersen et al.,
2016). As argued by Raudenbush (2008), the eect of increasing school resources is likely
to depend on the instructional regime in the school, i.e., the set of rules for how to regulate
the interplay between assessment and instruction (see also Banerjee et al., 2007, 2017; Duo
et al., 2011). In order to encourage the teachers to adapt the instruction to the level of more
disadvantaged students, we added the regular testing component. The intention was that
the availability of information about students' performance would help teachers target the
instruction towards the more disadvantaged students.

5 In

the rst-round experiment, the interventions included four additional lessons in Danish. This was
not feasible in the second-round experiment since a major school reform was implemented in the beginning
of the school year 2014/15 that increased instruction time substantially. The treatment and control group
schools were all subject to the reform.
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Each month (four times in total), the students took a reading test consisting of one ctional and one factual text. The students should read each text for ve minutes and mark
the number of words they had nished reading when the time was up.

6

In addition, the

students answered two questions about the explicit and implicit meaning of the text, respectively. The Danish teacher received a summary of his students' performance (for every test)
and progression since the previous test (except for the rst test). In addition, they received
a student report consisting of scorecards with individual results for each student. Figure 3
shows an example of a class overview and a student scorecard. Though the test is rather
simplistic, the test results explain 40 pct. of the variation in participating students' national
test scores in reading. The national reading tests are used to evaluate the eects of the intervention and should not be confused with the simple reading tests that are implemented as
part of the intervention. For more details on the components of the treatment, see Appendix
C.

2.5 Timeline of Experiment and Data Collection
The follow-up trial was conducted during the autumn of 2014. The intervention period was
16 weeks and an extensive data collection was undertaken in connection with the experiment.
To the extent possible, the experiment was designed so that evaluation could be based on
administrative data. Figure 4 shows a timeline of the experiment and the associated data
collection.
The randomization for the follow-up trial took place in March 2014 and schools were
subsequently informed about the treatment status of their participating grade 5 classroom.

7

The actual intervention was implemented from September 1st to December 13th

Surveys

were conducted before and after the intervention with both students, teachers and principals.

6 We

did a pilot test of the material to assess the diculty level of the text material before initiating
the intervention. We used these data to sort the test texts in order of diculty level. To account for text
diculty in test scores, we standardized the reading scores from the second to the fourth test following the
distribution of the test results from the rst test.
7 In Denmark, the school year starts in August.
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Figure 3:

Example of class overview of progression and student score card

Two implementation surveys with teachers were conducted during the intervention to assess
delity.

8

The main outcome measure is academic performance as measured by the national

reading test.

In the period January to April 2014, the participating students have taken

the mandatory grade 4 reading test.

We use this test as a baseline measure of academic

performance. At the end of the intervention period, participating classrooms were instructed
to take the national reading test again.

3

Data, Outcomes and Balance

The surveys conducted in relation to the experiment are linked to administrative data hosted
by Statistics Denmark and the National Agency for It and Learning using unique individual identiers.

The detailed administrative data provide information about national test

scores, gender, country of origin, socioeconomic background and other relevant background

8 The

implementation surveys were given to the Danish teachers and were used to assess the degree to
which teachers and schools complied with the intervention. All surveys were administered electronically.
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Figure 4:

Timeline of experiment and data collection

variables. The student surveys were mainly used to evaluate the eect on student behavioral problems and included the Strengths and Diculties Questionnaire (SDQ) (Goodman
and Goodman, 2009).

We used the teacher surveys pre and post intervention to extract

information on the teachers' beliefs about students' reading abilities.

3.1 Measurement of Key Variables
3.1.1 Baseline and Endline Reading Performance
Baseline reading performance is based on the students' scores on the grade 4 national reading
test conducted in the period from January to April 2014 prior to the intervention (see Figure
4). The Danish national tests are standardized computer-scored tests.
At the end of the intervention period, students took either the grade 4 or the grade 6
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national reading test (see Figure 4).

9

They were encouraged to take the grade 4 reading test,

but a smaller fraction (roughly 20 percent) of the students in our sample took the grade 6
reading test. Taking the grade 6 test does not correlate signicantly with treatment status.
Since we expect the grade 6 test to have a higher level of diculty, we account for this by
including an indicator for whether a student took the grade 4 or the grade 6 reading test
when we estimate intervention eects on reading performance.
Each test consists of three subtest scores.

We follow Nandrup and Beuchert-Pedersen

(2018) and standardize reading scores to zero mean and unit variance within each of the
three domains based on the mean and variance of the population of students taking the
corresponding mandatory national tests.

We then take the average and standardize once

again. The estimated intervention eects on reading achievement will thus be in terms of a
standard deviation in the population.

3.1.2 Gaps between Teacher Beliefs and Actual Reading Performance
For the purpose of investigating how teachers assess the reading skills of students with
dierent SES, we need a measure of how the teachers assess their students' reading abilities
along with an objective measure of the students' reading abilities. We elicited teachers' beliefs
about their students' reading abilities in the teacher surveys conducted both before and after
the intervention. In the survey, teachers were asked to rank their students' reading abilities
according to ve categories from `certainly below average' to `certainly above average'. In
the ranking process, we allowed the teachers to decide how to distribute the students across
the ve categories. The teachers could therefore assess as many students as they liked in
each of the ve categories.

10

The objective measure of the students' reading abilities (or students' actual reading
performance) is based on the students' scores on the mandatory grade 4 national reading

9 These

tests were voluntary tests corresponding to the mandatory national tests in reading for grade 4
and grade 6.
10 See Appendix B for the exact wording of the question.
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testour measure of baseline reading performance. The test score is based on a computer
algorithm and thereby blinded to teachers' prior beliefs, students' experimental condition in
the trial and other factors that might conate the objective measure with the trial. When
students take the national tests, teachers subsequently have access to the results. However,
not all teachers may logon to the test score system to see their students' results, or they may
not know how to interpret the result. In other words, there may be some level of information
friction in this system.
Based on the baseline reading test scores, students were ranked and allocated into ve
groups based on their rank. Within each classroom we placed the same number of students
in each group as the teacher had placed in each of the categories.

This means that if,

for instance, a teacher had placed 10 pct. of the students in the category certainly above
average, the best 10 pct. of the students according to the reading test were also placed in
that category.
In line with Dizon-Ross (2019), we measure inaccuracies in teachers' beliefs as the absolute
value of the gap between the teachers' rank of student i and the test score based rank:

Gapi = |T estRanki − T eacherRanki |

11

(1)

One obvious question is whether the gaps reect low reliability in the test score measure
or low measurement validity in the sense that teachers evaluate other dimensions of students'
reading skills than what the test scores capture. We have dierent indications that this is
not the case. First, the tests explain roughly 50 pct. of the variation in the corresponding
grade 9 exit exam results in the same subject (Nandrup and Beuchert-Pedersen, 2018),
which indicates a high degree of measurement validity. Second, if the experiment shows that
teachers update their beliefs based on the performance information, and if they do so in the

11 If

we think of the teacher assessment as a forecast of the true performance, the teacher-test divergence
corresponds to the absolute forecast error. We focus on the absolute forecast error, since we do not nd any
evidence that teachers' forecasts are biased. Strictly speaking, the teachers' beliefs cannot be forecasts since
they already know (or have access to) the true performance of the students.
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direction of the objective test scores, it suggests that they believe that their prior beliefs
were inaccurate.

3.2 Socioeconomic Status (SES)
In order to measure whether the assessment varies with the socioeconomic status of the
students, we use administrative data on parents' highest level of education. In Denmark large
redistribution policies ensures low income inequality, however, educational inequality remains
substantial (Landersø and Heckman, 2017). We dene students as having low-SES if neither
of the parents has a college degree. If one of the parents were missing in the administrative

12

data, we set the value to missing.

If at least one of the parents had a college degree

(vocational or academic), we coded the student as high-SES. In our robustness analysis,
we construct an alternative SES measure based on parental income.

13

All main results are

similar when we base the SES measure on parental income rather than education. When
we compare intervention eects between students of Western and non-Western origin, we do
not see the same dierential intervention eects. SES and country of origin are correlated,
but far from all students of non-Western origin have low SES (as mentioned this is true for
roughly 50 percent of the non-Western students in our sample). Our ndings suggest that
children's SES - rather than their country of origin - is important for the interplay between
teachers beliefs, information and instruction time.

3.3 Balance and Attrition
Table 1 shows that the randomization at the outset successfully created comparable student
groups on a number of covariates obtained from administrative registers. A negative average
baseline reading score is a reection of the fact that the participating schools are relatively

12 Using the information for students with one parent missing produces similar results (see Table A6 in
Appendix A).
13 We divide the students into quartiles based on the parent with the highest income and dene low-SES
as students in the lowest quartile in the sample of grade 5 students. This is similar to the procedure used
for the whole population to produce Figure 1b in the introduction.
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disadvantaged.
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Correspondingly, 26 pct.

of participating students are of non-Western

origin which is substantially above the average in Danish public schools. About 20 pct. of
students have low SES. The dierences between the control and treatment group are all small
and statistically insignicant. Based on a joint F-test of the null of no dierences between
the treatment and control group, we cannot reject the null.

Table 1:

Balance at baseline

Control

Treatment

Dierence

Baseline reading score

-0.08

-0.07

-0.01

Baseline reading score (m)

0.04

0.04

0.01

Low SES

0.21

0.20

0.00

Low SES (m)

0.07

0.07

0.01

Female

0.50

0.51

-0.01

Female (m)

0.03

0.03

0.00

Non-Western origin

0.26

0.26

0.00

Non-Western origin (m)

0.01

0.01

0.00

Baseline testscore-belief gap

0.47

0.41

0.07

Baseline testscore-belief gap (m)

0.31

0.20

0.11

1,927

619

Observations

Notes: The table reports means in the control and treatment groups and
the corresponding dierence. Low SES, Female and Non-Western origin
are indicator variables. (m) denotes missing variable indicators.
No dierences signicant at the 10%-level.

Despite a little attrition, our estimation sample is also balanced between treatment and
control group. Out of the 118 schools assigned to either the treatment or control group, 13
schools actively chose not to contribute to the survey data collection in the second round
primarily because they did not have the time to participate. The share of schools deciding
not to contribute was equal in the treatment and the control group (10-11 pct.). In addition
for 19 schools, we did not observe the main outcome (reading scores). This attrition was
not evenly distributed across treatment (3.3 pct. of schools) and control groups (18.2 pct.
of schools).

However, Appendix Table A1 shows that dierences between treatment and

14 Andersen

et al. (2016) show that the distribution of reading scores for participating schools is shifted
to the left compared to the distribution for all public schools.
18

control group are small and, except for one covariate, statistically insignicant at the 10 pct.
level in the estimation sample (the sample for which we observe the reading score).

The

main estimation sample consists of 1,518 students from 86 schools in total.

4

Results

Our analysis rst examines the intervention eects for all students and for low- and high-SES
students separately. Afterwards we explore potential mechanism driving the heterogeneous
eects that we nd.

4.1 Intervention Eects
We use the following basic model to estimate the intervention eect on students' outcomes:

Yij = γ0 + γ1 T reatmentj + γ2 P rescorei + γ3 I[Grade6]i + uij ,
where

Yij

is the reading test score of student

an indicator for whether or not classroom

j

i

in teacher

j 's

classroom,

was in the treatment group,

grade 4 reading score (the baseline reading score),

I[Grade6]

(2)

T reatmentj

P rescore

We interpret
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is the

is an indicator for whether

or not the student took the grade 6 (instead of grade 4) endline reading test, and
idiosyncratic error term.

is

u

is the

We also include an indicator for missing baseline reading score.

γ1 as the intention-to-treat eect of the intervention.16

The baseline test score is

included to improve precision in the estimation. In order to estimate the intervention eects

15 It

is only possible to include stratum xed eects when we focus on the schools that were allocated to
treatment or control groups based on the second round randomization. Appendix Table A4 shows the main
results when the sample is restricted to schools that were randomized in the second round and with and
without stratum xed eects. The main results are robust to the inclusion of stratum xed eects.
16 In the treatment group 66 percent of the teachers implemented all the reading tests and 80 percent
implemented at least three out of four reading tests. This corresponds to all the schools that did not decline
to contribute to the data collection or stated that they did not want to conduct the treatment upfront. Also,
80 percent of the schools implemented at least one additional lesson of instruction per week and 63 percent
of the schools conducted at least three lessons per week (two additional lessons and one placed either in the
regular Danish instruction or scheduled in periods during the week where the students do not have formal
classes.
19

moderated by SES, most of our specications include an indicator for high SES status and
the interaction of this indicator with

T reatment

T reatment.

In this case, the estimated coecient on

will reect the intervention eect for the group of low-SES students. To further

assess the inuence of any potential imbalance we run regression models with and without
covariates.

In general, estimates are robust and, if anything, become more statistically

signicant when adding covariates, as would be expected based on the random assignment.

4.1.1 Intervention Eects on Students' Reading Test scores
Table 2 shows the intervention eects on students' reading test scores. The average intervention eect is .06 (model 1) and a little smaller when including covariates in model 2, but
in both cases statistically insignicant. When we allow for dierential intervention eects by
SES status, the estimated intervention eect is positive and substantially larger for low-SES
students than for high-SES students (Model 3). When baseline test scores are included to
improve precision, the intervention eect for low-SES students is statistically signicant at
the 1 pct. level and so is the interaction term (Model 4).
In other words, the intervention improved the reading performance of low-SES students.
When controlling for baseline test scores, the eect size is almost as large as the control group
gap between high- and low-SES students, which is reected in the coecient on high-SES.
Earlier studies suggest that increased instruction time may widen existing achievement gaps
(Huebener et al., 2017; Andersen et al., 2016). Our results show that combining increased
instruction time with regular information to teachers about student progress can improve
the outcomes of disadvantaged students and narrow the gap in student achievement.
We conduct a number of robustness tests to ensure that our main ndings in Table 2
are not sensitive to the specication of the model. In general, the results are robust across
dierent specications. First as mentioned, the rst trial determined the treatment status
of some classrooms. Excluding the classrooms only randomized in the rst trial (Groups C
and D, i.e. the two right-hand arms in Figure 2) does not change the main results on reading

20

Table 2:

Intervention eects on reading test scores

Treatment

(1)

(2)

(3)

0.0457

0.0226

0.180

(0.0929)

(0.0435)

(0.143)
∗∗
0.700

(0.0817)
∗∗
0.265

(0.0722)

High SES
Treatment

×

High SES

High SES (m)
Treatment

×

High SES (m)

Constant

Observations

0.0786

0.192

∗∗

(4)
0.227

∗∗

-0.184

(0.0447)
∗∗
-0.263

(0.147)

(0.0788)

-0.0520

0.0277

(0.149)

(0.0957)

-0.300

-0.323

(0.530)
∗∗

-0.418

(0.277)
-0.000931

(0.0583)

(0.0338)

(0.0815)

(0.0570)

1,518

1,518

1,518

1,518

6th grade reading test

+

+

+

+

Baseline reading score

-

+

-

+

0.15

0.69

0.23

0.70

Adjusted R-squared

Notes: Estimated coecients based on OLS regressions with the endline reading score as
the dependent variable. Specications with 6th grade reading test include an indicator
for whether or not the endline test taken was the grade 4 or grade 6 test. Specication
with the baseline reading score includes the grade 4 reading score and an indicator
for whether or not the score is missing.Standard errors clustered at school level in
parentheses. + p<0.1, * p<0.05, ** p<0.01.

scores (see Appendix Table A4). This shows that the rst trial does not account for these
results.
Second, as a further robustness check we conducted the analysis with an alternative
measure of socioeconomic background. We use parental income (based on the parent with
the highest income) and dene low-SES as belonging to the lowest income quartile in the
sample of grade 5 students in the study. Appendix Table A6 also shows results similar to
the main results presented in Table 2 with this alternative measure of SES. The treatment
signicantly improved low-SES students' reading scores and this eect is signicantly lower
for high-SES students. As mentioned, income inequality in Denmark is among the lowest
in the world while the same is not true for educational inequality (Landersø and Heckman,
2017).

We therefore believe that the most interesting dierences are those based on the
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educational measure of SES.
Third, we exclude students that did not have a valid endline measure of the teacher-test
gap. Appendix Table A3 shows that the treatment and control group are also well-balanced
in this reduced sample. Appendix Table A5 shows that this does not change the main results.
Again, this supports the robustness of our ndings.

4.1.2 Intervention Eects on Students' Behavioral Problems
Improved learning should not come at the cost of increased behavioral problems or lower levels of student wellbeing. We measured the students' behavioral problems with the Strength
and Diculty Questionnaire (SDQ) (Goodman and Goodman, 2009). The SDQ measures
the number of diculties a child might experience. Thus, lower values indicate fewer behavioral problems. Table 3 shows that the intervention did not worsen the students' wellbeing
on average. On the contrary, the treatment decreased the SDQ score for low-SES students 
and closed the control group gap in wellbeing between high- and low-SES students  while
it remained roughly constant for high-SES students in the treatment group.
In sum, the intervention had positive eects on reading skills and led to fewer behavioral
problems  and the eects were primarily driven by low-SES students. In the next section
we examine what mechanisms may explain these results.

4.2 Exploring Mechanisms: The Importance of Information
4.2.1 Did the Intervention Improve the Accuracy of Teachers' Beliefs?
To explore the role of the information component of the combined instruction time and
information intervention, we rst examine the eect of the intervention on the accuracy of
teachers' beliefs. The results in Table 4 show that the intervention improved the accuracy
of teachers' beliefs measured as the absolute gap between teacher and test based rankings of
the students (Model 1). This result is robust to the inclusion of the baseline teacher-test gap
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Table 3:

Eect of treatment on SDQ scores. Interaction with SES

Treatment

(1)

(2)

(3)

-0.317

-0.284

(0.352)

(0.327)

-1.470

(4)

+

-1.532

∗

High SES

(0.747)
∗∗
-1.821

(0.678)
∗∗
-1.079

Treatment

(0.419)
+
1.604

(0.408)
∗
1.726

(0.824)

(0.759)

0.600

0.236

(0.901)

(0.883)

-1.008

-0.786

∗∗

(1.676)
∗∗
11.04

(1.552)
∗∗
10.35

(0.208)

(0.198)

(0.372)

(0.366)

1,879

1,879

1,879

1,879

×

High SES

High SES (m)
Treatment

×

High SES (m)

Constant

Observations
Baseline reading score
Adjusted R-squared

9.711

∗∗

9.546

-

+

-

+

0.00

0.07

0.02

0.07

Notes: Estimated coecients based on OLS regressions with the endline SDQ
score as the dependent variable.Specication with the baseline reading score
includes the grade 4 reading score and an indicator for whether or not the
score is missing. Standard errors clustered at the school level in parentheses.
+ p<0.1, * p<0.05, ** p<0.01.
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(Model 2).

In Models 3 and 4, we allow the intervention eect to vary with SES status. For

low-SES students, the intervention eect is negative and statistically signicant at the 5 pct.
level when baseline teacher-test divergence is included. The interaction term is positive; but
statistically insignicant. Thus, the intervention improved the accuracy of teachers' beliefs
and the direction of the eects suggest that the intervention was more eective at improving
the accuracy of teachers' beliefs for low-SES students than for high-SES students.

18

As

we will show later, at baseline the teachers had more inaccurate beliefs about low than
high SES students, albeit the dierence is not statistically signicant. This may be part of
the explanation for why the information intervention was more eective for this group of

17 Missing data on baseline and endline teacher rankings imply that this sample diers slightly from the
sample used in the reading score analysis. However, the treatment and control group still balance well, see
Table A2.
18 The measure of the teacher-test gap is technically an ordered response variable. An ordered logit
analysis produces substantially similar results, cf. Appendix Table A7
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students.

Table 4:

Intervention Eects on Gap between Teacher Beliefs and Test Scores
(1)

Treatment

(2)

(3)

∗
-0.0865

-0.0656

(0.0410)

(0.0381)

+

High SES
Treatment

×

High SES

High SES (m)
Treatment

×

High SES (m)

Constant

Observations
Baseline testscore-belief gap
Adjusted R-squared

∗∗
0.504

0.333

∗∗

-0.149

(4)

+

-0.143

∗

(0.0756)

(0.0689)

-0.0338

-0.0151

(0.0376)

(0.0357)

0.0732

0.0958

(0.0737)

(0.0700)

-0.0793

-0.0432

(0.0993)

(0.101)

0.226

0.184

(0.199)
∗∗
0.532

(0.206)
∗∗
0.345

(0.0246)

(0.0265)

(0.0351)

(0.0344)

1,733

1,733

1,733

1,733

-

+

-

+

0.00

0.12

0.00

0.12

Notes: Estimated coecients based on OLS regressions with the endline testscore-belief gap
score as the dependent variable. Specication with the baseline testscore-belief gap includes
the baseline testscore-belief gap and an indicator for whether or not the score is missing.
Standard errors clustered at the school level in parentheses. + p<0.1, * p<0.05, ** p<0.01.

4.2.2 How are Teachers' Beliefs Related to Students' Reading Skills?
Assuming that high-SES students have better learning opportunities outside of school, lowSES students may be more dependent on having teachers that accurately perceive their level
of competence and use instruction time to target their current level. Using only the control
group, Table 5 shows correlational evidence that accurate teacher perceptions at baseline
were more strongly correlated with students' subsequent reading skills when controlling for
reading skills at the baseline.
Whereas this cannot be interpreted as causal evidenceother factors may be correlated
with both teacher beliefs and student outcomesthe results in Table 6 support the notion
that accurate teacher beliefs (and hence more appropriate teaching level) is more important
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to low-SES students, and that combining instruction time with regular student testing is
especially important for low-SES students.

Table 5:

Reading test scores and accurateness of teacher's beliefs by SES. Control group

only
(1)
High SES

0.288

(2)

∗∗

(0.0445)
No testscore-belief gap

0.0711
(0.0451)

High SES

×

No testscore-belief gap

0.411

∗∗

(0.0570)
∗∗
0.265
(0.0726)
∗∗
-0.259
(0.0685)

High SES (m)

0.0145

-0.00311

(0.0940)

(0.0907)

No testscore-belief gap (m)
Constant

0.0736

0.0863

(0.0792)
-0.0581

(0.0778)
+
-0.151

(0.0778)

(0.0843)

Observations

1086

1086

Baseline reading score

+

+

6th grade reading test

+

+

0.69

0.69

Adjusted R-squared

Notes: Estimated coecients based on OLS regressions with the endline reading score
as the dependent variable. Specications with 6th grade reading test include an
indicator for whether or not the endline test taken was the grade 4 or grade 6 test.
Specication with the baseline reading score includes the grade 4 reading score and
an indicator for whether or not the score is missing. Standard errors clustered
at the school level in parentheses. + p<0.1, * p<0.05, ** p<0.01.

4.2.3 Was the Intervention More Eective for Students that Were Misperceived
by their Teacher at Baseline?
If the inaccuracy of teachers' beliefs partly explains why low-SES students have lower reading
skills, we would expect that the low-SES students with high levels of baseline teacher-test gap
would benet the most from teachers receiving more information. To test this, we examine
whether the intervention eect is higher for students with inaccurate teacher baseline beliefs
about their performance.

Model 1 in Table 6 shows that the intervention tended to be
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more eective for students whose teachers' had inaccurate beliefs about their reading skills
at baseline, even though the dierence was not statistically signicant.

In models 2-3 we

split the students on SES. Model 2 shows that the intervention eect is substantially larger
for low-SES students for whom teachers' beliefs were inaccurate. The eect is statistically
signicant at the 1 pct. level. The interaction eect is correspondingly large, negative and
statistically signicant at the 5 pct. level suggesting that the overall positive intervention
eects for low-SES students are driven by the group of students for whom teachers had
inaccurate beliefs about their reading abilities at baseline. Model 3 conrms that for highSES students teachers' inaccurate baseline beliefs did not seem to moderate the impact of
the intervention.
Since these results indicate that teacher beliefs are especially important to low-SES students and that the intervention improved the accuracy of teachers' beliefs and was most
eective for low-SES students that were misperceived by their teacher at baseline, it becomes relevant to examine what factors predict the accuracy of teachers' beliefs about their
students' reading skills. We examine this question in the next section.

4.3 What Predicts the Accuracy of Teacher Beliefs
Table 7 shows the result of regressing our accuracy measure, i.e. the gap between teacher
beliefs and reading test results at baseline, on both student and teacher characteristics.
We nd that teachers' beliefs about the reading skills are slightly less accurate for lowSES students than for high-SES students, but the dierence is not statistically signicant.
Similarly the beliefs are slightly less accurate for students of non-Western origin but again
not signicant.
Looking at teacher characteristics, Table 7 shows a negative relationship between the
testscore-belief gap and teacher experience as proxied by the teacher's age.

We nd the

same overall tendency using a survey-based and less ne-grained measure of experience. As
mentioned, teacher experience remains one of the teacher characteristics with most empirical
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Table 6:

Intervention eects on reading test scores moderated by inaccuracy of teachers'

beliefs

Treatment

All

Low SES

High SES

(1)

(2)

(3)

0.0564
(0.0646)

No testscore-belief gap

×

No testscore-belief gap (m)
Treatment

×

No testscore-belief gap (m)

Constant

Observations
6th grade reading test
Baseline reading score
Adjusted R-squared

-0.0541
(0.0640)
(0.0428)

-0.0140

(0.107)
∗
-0.340

(0.0675)

(0.166)

(0.0685)

0.0479

0.120

0.0312

(0.0856)
∗
-0.437

(0.151)

(0.0661)
∗
-0.381

(0.184)
∗∗
0.150

(0.289)
-0.164

(0.154)
∗∗
0.252

(0.0535)

(0.115)

(0.0436)

1518

340

1119

+

+

+

0.0660

No testscore-belief gap

∗∗

(0.127)
∗
0.278

(0.0434)
Treatment

0.430

-0.327

0.00233
0.0809

+

+

+

0.69

0.63

0.70

Notes: Estimated coecients based on OLS regressions with the endline reading
score as the dependent variable. Specications with 6th grade reading test
include an indicator for whether or not the endline test taken was the grade 4 or grade
6 test. Specication with the baseline reading score includes the grade 4 reading
score and an indicatorfor whether or not the score is missing.
Standard errors clustered at the school level in parentheses.
+ p<0.1, * p<0.05, ** p<0.01.

support (Gerritsen et al., 2017; Staiger and Rocko, 2010). As expected, more experienced
teachers have more accurate beliefs about students' reading skills. This suggests that inaccurate beliefs about student performance could be one of the channels through which teacher
experience aects student performance.

5

Conclusion and discussion

At baseline of this study teachers had access to information about students test scores
in computer-based, adaptive reading tests.

Nevertheless, their beliefs about the reading
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Table 7:

Student and teacher characteristics predicting gap between teacher beliefs and

test scores
(1)
Student high SES

(2)

(3)

(4)

(5)

(6)

-0.0433
(0.0406)

Student high SES (m)

-0.0919
(0.104)

Student female

-0.0413
(0.0316)

Student female (m)

-0.0832
(0.128)

Student non-Western origin

0.0460
(0.0385)

Student non-Western origin (m)

n.a.

Teacher female

0.0111
(0.0686)

Teacher age

-0.00434

∗

(0.00209)
Teacher (m)

0.112

-0.101

(0.108)

(0.137)

Experience (ref. 0-5 years)
-6-10 years

-0.0679
(0.0709)

-11-20 years

-0.0433
(0.0735)
+
-0.117

-20+ years
Constant

0.488

∗∗

0.474

∗∗

0.440

∗∗

0.439

∗∗

0.652

∗∗

(0.0681)
∗∗
0.514

(0.0411)

(0.0278)

(0.0244)

(0.0637)

(0.106)

(0.0572)

Observations

1,314

1,314

1,314

1,314

1,314

1,314

Adjusted R-squared

-0.00

-0.00

0.00

-0.00

0.00

0.00

Notes: A cell with less than four observations is omitted to comply with Statistics Denmark data security policy.
Standard errors clustered at the school level in parentheses. + p<0.1, * p<0.05, ** p<0.01.
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skills of their students diered somewhat from the objective test results. Consistent with a
simple model of information frictions and Bayesian learning, teachers in the treatment group
updated their beliefs so that at end of the intervention period the gap between beliefs and
test scores was smaller than in the control group.
Furthermore, we found correlational evidence that the accuracy of teacher beliefs is a more
important factor for explaining the reading scores of low-SES students than the reading scores
of high-SES students. We do not have data to test why that is, but one natural explanation
may be that student learning outside of school is more eective for high-SES students and
that parents may compensate more at home, if teachers do not target the instruction at an
adequate level for the students.
The combination of teachers updating their beliefs and beliefs being more important
for low-SES students may explain why the intervention of this study that combined extra
instruction time with regular testing and readily accessible information to teachers led to
an improvement of the reading skills of low-SES students.

The achievement gap between

students from low- and high-SES families appears constant across grade levels and countries (Carneiro and Heckman, 2003; Nandrup and Beuchert-Pedersen, 2018), and reforms
and interventions that increase instruction time tend to be less benecial for disadvantaged
students (Andersen et al., 2016; Huebener et al., 2017). Public schools thereby seem unable
to compensate low-SES children for a poorer learning environment at home and thereby
create equal opportunities for all students. Our estimates suggest that teachers' inattention
to low-SES students' abilities and needs might partly account for this eect.

Our results

provide cause for optimism in relation to improving the learning possibilities for low-SES
students. We show that combining additional instruction time with systematic information
about the students' abilities improves the accuracy of teacher's beliefs about low-SES students' performance and ultimately improves the reading skills of low-SES students. We also
nd that the treatment reduces behavioral problems of low-SES students, thereby reducing
concerns that more instruction time will come at the expense of student wellbeing in school.
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As such, our results are very much in line with the ndings of Dizon-Ross (2019) based
on a eld experiment in Malawi. She nds that parents' baseline beliefs are inaccurate and
that providing parents with performance information about their children leads to changes
in important human capital decisions such as school enrollment. She also nds that low-SES
parents have more inaccurate beliefs.
The ndings are also relevant for the discussion of school accountability systems.

In

this low-stakes test system, teachers appear to learn quite a lot from these tests, without
risking any detrimental eects of gaming and strategic behaviour. Whereas we cannot know
whether we can identify similar eects in dierent national contexts, this suggests that the
hard incentives might not even be necessary to acquire gains from these systems.
Finally, our results add to a more general question about learning. As mentioned, the
teachers had immediate access to the tests that we use as an objective measure of student
abilities, but they still held dierent beliefs about the students' abilities.

We encourage

future research to look into why exactly this dierence emerges. Our ndings suggest that
when we continuously provide the teachers with systematic information about their students'
skills, they update their beliefs about student abilities and shift their attention to providing
the instruction low-SES students need.
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Appendices

A

Robustness analyses

Table A1:

Balance in sample with valid reading test score

Control

Treatment

Dierence

-0.10

-0.09

-0.01

Baseline reading score (m)

0.04

0.02

0.02

Low SES

0.24

0.22

0.02

Low SES (m)

0.04

0.04

-0.00

Female

0.49

0.50

-0.01

Female (m)

0.03

0.02

0.01

Non-Western origin

0.28

0.27

0.01

Non-Western origin (m)

n.a.

n.a.

n.a.

Baseline test-score-belief gap

0.47

0.42

0.05

Baseline test-score-belief gap (m)

0.16

0.06

0.11+

1,086

432

Baseline reading score

Observations

Notes: The table reports means in the control and treatment groups
and the corresponding dierence. Low SES, Female and Non-Western origin
are indicator variables. A cell with less than four observations is omitted
to comply with Statistics Denmark data security policy.
(m) denotes missing variable indicators
N=1,518. +p<0.1 *p<0.05 **p<0.01
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Table A2:

Balance in sample with valid misperception measure

Control

Treatment

Dierence

-0.08

-0.08

0.00

Baseline reading score
Baseline reading score (m)
Low SES

-

-

-

0.23

0.23

0.00

Low SES (m)

0.03

0.04

-0.00

Female

0.49

0.51

-0.02

Female (m)

n.a.

n.a.

n.a.

Non-Western origin

0.27

0.27

-0.00

Non-Western origin (m)

n.a.

n.a.

n.a.

Baseline test-score-belief Gap

0.46

0.40

0.06

Baseline test-score-belief Gap (m)

0.13

0.04

0.09+

1,254

479

Observations

Notes: The table reports means in the control and treatment groups
and the corresponding dierence. Low SES, Female and Non-Western origin
are indicator variables. A cell with less than four observations is omitted
to comply with Statistics Denmark data security policy.
(m) denotes missing variable indicators
N=1,733. + p<0.1, * p<0.05, ** p<0.01.

Table A3:

Balance in sample with valid reading test score and valid misperception measure

Control

Treatment

Dierence

-0.10

-0.07

-0.03

Baseline reading score
Baseline reading score (m)

-

-

-

Low SES

0.25

0.23

0.03

Low SES (m)

0.03

0.04

-0.00

Female

0.49

0.51

-0.02

Female (m)

n.a.

n.a.

n.a.

Non-Western origin

0.29

0.28

0.01

Non-Western origin (m)

n.a.

n.a.

n.a.

Baseline test-score-belief Gap

0.45

0.41

0.04

Baseline test-score-belief Gap (m)

0.11

0.04

0.07

Observations

842

399

Notes: The table reports means in the control and treatment groups
and the corresponding dierence. Low SES, Female and Non-Western origin
are indicator variables. A cell with less than four observations is omitted
to comply with Statistics Denmark data security policy.
(m) denotes missing variable indicators
N=1,241. + p<0.1, * p<0.05, ** p<0.01.
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Table A4:

Eect of treatment on reading scores. Interaction with SES. Classrooms without

second round randomization excluded
(1)
Treatment

(2)

0.0584

0.270

(0.0537)

×

High SES

×

Observations

+

(0.0494)

0.283

(0.130)
∗∗
0.244

(0.107)

(0.122)

0.0982

0.0826

(0.103)

(0.107)

-0.377

-0.290

(0.255)

(0.266)

∗∗
0.146

-0.0476

+
0.164

-0.0492

(0.0472)

(0.107)

(0.0926)

(0.133)

829

829

787

787

6th grade reading test

+

+

+

+

Baseline reading scores

+

+

+

+

-

-

+

+

0.72

0.73

0.74

0.75

Strata xed eects
Adjusted R-squared

∗

(0.0902)
+
-0.240

High SES (m)

Constant

0.0854

(4)

(0.0872)
∗
-0.248

High SES (m)
Treatment

∗

(0.119)
∗∗
0.236

High SES
Treatment

(3)

Notes: Estimated coecients based on OLS regressions with the endline
reading score as the dependent variable. Specications with 6th grade
reading test include an indicator for whether or not the endline test taken
was the grade 4 or grade 6 test.
Specication with the baseline reading score includes the grade 4 reading
score and an indicator for whether or not the score is missing.
Specication with strata xed eects include an indicator for each strata minus one.
Standard errors clustered at the school level in parentheses. + p<0.1, * p<0.05, ** p<0.01.
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Table A5:

Eect of treatment on reading scores. Only students with valid post teacher-test

gap
(1)
Treatment

(2)

0.0280
(0.0475)

0.204

∗

High SES

(0.0917)
∗∗
0.235

Treatment

(0.0543)
∗
-0.235

×

High SES

(0.0889)
High SES (m)

0.102
(0.0785)

Treatment

×

High SES (m)

-0.165
(0.186)

Constant

0.196

Observations
6th grade reading test
Baseline reading scores
Missing post testscore-belief gap
Adjusted R-squared

∗∗

0.0234

(0.0366)

(0.0662)

1,241

1,241

+

+

+

+

Excluded

Excluded

0.71

0.71

Notes: Estimated coecients based on OLS regressions with the endline
reading score as the dependent variable. Specications with 6th grade
reading test include an indicator for whether or not the endline test taken
was the grade 4 or grade 6 test. Specication with the baseline reading
score includes the grade 4 reading score and an indicator for whether
or not the score is missing.Standard errors clustered at the school
level in parentheses.+ p<0.1, * p<0.05, ** p<0.01..
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Table A6:

Eect of treatment on reading test scores. Interaction with dierent measures of SES.
(1)

Treatment

0.0226
(0.0435)

(2)
0.184

(3)

∗

0.221

(4)

∗∗

0.227

∗∗

High SES

(0.0814)
∗∗
0.173

(0.0732)
∗∗
0.249

(0.0817)
∗∗
0.265

Treatment

(0.0557)
∗
-0.200

(0.0424)
∗∗
-0.255

(0.0447)
∗∗
-0.263

(0.0790)

(0.0734)
+
-0.301

(0.0788)

(0.177)
∗
-0.770

(0.0957)

-0.266
(0.172)

(0.305)

(0.277)

×

High SES

High SES (m)

-0.00608
(0.0866)

Treatment

×

High SES (m)

0.0277
-0.323

∗∗
0.192

0.0730

0.0156

-0.000931

(0.0338)

(0.0638)

(0.0548)

(0.0570)

1,518

1,518

1,518

1,518

6th grade reading test

+

+

+

+

Baseline reading score

+

+

+

+

-

Earning

One valid parent

Two valid parents

0.69

0.69

0.70

Constant
39
Observations

Measure of SES

(main measure)
Adjusted R-squared

Notes: Estimated coecients based on OLS regressions with the endline
reading score as the dependent variable. Specications with 6th grade
reading test include an indicator for whether or not the endline test taken
was the grade 4 or grade 6 test.
Specication with the baseline reading score includes the grade 4 reading
score and an indicator for whether or not the score is missing.
Standard errors clustered at the school level in parentheses.
+ p<0.1, * p<0.05, ** p<0.01.
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Table A7:

Intervention Eects on Gap between Teacher Beliefs and Test Scores

Treatment

(1)

(2)

(3)

(4)

-0.308*

-0.255+

-0.550*

-0.614*

(0.134)

(0.139)

(0.268)

(0.271)

-0.0956

-0.0621

(0.115)

(0.122)

0.296

0.447+

(0.257)

(0.267)

-0.223

-0.195

(0.319)

(0.362)

High-SES
Treatment

×

High-SES

High-SES (m)
Treatment

×

High-SES (m)

cut1
cut2
cut3

Observations
Baseline testscore-belief gap

0.608

0.706

(0.650)

(0.792)

0.254**

0.839**

0.176+

0.790**

(0.0754)

(0.103)

(0.105)

(0.127)

2.706**

3.532**

2.629**

3.487**

(0.147)

(0.180)

(0.155)

(0.179)

5.179**

6.069**

5.102**

6.024**

(0.394)

(0.416)

(0.409)

(0.425)

1,733

1,733

1,733

1,733

-

+

-

+

Notes: Estimated coecients based on ordered logit regressions with the endline
testscore-belief gapscore as the dependent variable. Specication with the
baseline testscore-belief gap includes the baseline testscore-belief gap and an
indicator for whether or not the score is missing.Standard errors clustered at
the school level in parentheses. + p < 0.1, * p < 0.05, ** p < 0.01.
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B

Survey questions

Survey question for measuring the teacher's perceptions of the student's reading abilities
"As a way to follow the students' development through the trial we ask you to evaluate the
reading skills of each student in your classroom. You are therefore asked to indicate whether
the student's reading abilities are (1) certainly below the mean (2) below the mean (3) about
the mean (4) above the mean (5) certainly above the mean."
Response categories:

•

Certainly below the mean

•

Below the mean

•

Mean

•

Above the mean

•

Certainly above the mean

•

Student no longer in classroom

•

Don't know

Survey question for assessing the teacher's familiarity with performance information use
"How often do you use academic tests of the students in your instruction?

By academic

tests, we mean tests with the purpose of evaluating the academic level of the students"

•

0-4 times per year

•

5-8 times per year

•

9-12 times per year

•

More than 12 times per year
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C

Language comprehension course description

The participating classroom received additional instruction in language and language comprehension focused on patterns similar across languages. The teaching was carried out in
accordance with a teaching material that was aimed at improving all students' reading skills,
though it was intended to be particularly helpful for bilingual students who already had a
knowledge about several languages. The material was detailed included among other things
specic readings and exercises for each week in the program. The goal was to improve linguistic awareness academically better students but it had also a more general educational
aspect. Important parts of the material was text of the week, illustration, linguistic focus,
focus word and word cards, language wall, diaologue and assignments on both Danish and
other languages.
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