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Abstract 
The aim of this study was to investigate the effects of intervention, combining instruction in 
cooperative learning and reading comprehension strategies on students’ reading comprehension  
in grade 5. The teachers in the experiment group implemented the intervention while the teachers 
in the control group received training in reading comprehension strategies and taught as usual. 
Students in the experiment group and control group participated in tests of reading comprehension 
before and after the intervention. The results showed that being a part of the experiment group did 
not lead to greater gains in reading comprehension above the control group. Students of teachers 
who did not fully implement the intervention attained higher scores on reading comprehension 
than students in the control group. Students of teachers who fully implemented the intervention, 
on the other hand, received lower scores. The results are discussed with regard to research on 
teachers’ integration of intervention into their instructional routines.
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Introduction

Despite the increased number of proficient readers globally and literacy levels that are 
above the global average in Sweden, Norway, Finland and Denmark, the outcomes 
are not the same for all students. This is evident from international evaluations that 
reveal gender gaps, as female students achieve better results than male students. The 
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evaluations also reveal socioeconomic disparities, as students from disadvantaged 
backgrounds are less likely to attain minimum levels of reading proficiency (Mullis 
et al., 2017; Schleicher, 2019). Thus, the challenge is to provide reading instruction 
in which students with different prerequisites learn and participate. For students 
who experience difficulties in reading comprehension, the transition to middle school 
is particularly challenging as reading requirements increase as texts become longer 
and contain more subject-specific words (Snyder, 2010). Thus, it is important that 
research on reading comprehension interventions in heterogeneous classrooms in 
middle school be enhanced. The current study combined the instructional approach 
of Cooperative Learning (CL) with explicit instruction in reading comprehension 
strategies through the approach of Reciprocal Teaching (RC) to promote students’ 
reading comprehension in heterogeneous classrooms in grade 5.

Interventions that promote reading comprehension

A number of interventions have been proposed for promoting reading comprehension. 
Many of these interventions share a common feature – explicit instruction in read-
ing comprehension strategies. The interventions are based on the assumption that 
skilled readers take a strategic approach to the task of reading, predicting and reflect-
ing on their expectations prior to reading, clarifying unfamiliar concepts and posing 
questions in the process of reading (Pressley & Gaskins, 2006). One form of inter-
vention is Reciprocal Teaching. Originally developed by Anne Marie Palinscar and 
Ann Brown (1984), it focuses on explicit instruction in four comprehension-fostering 
activities: predicting the content of a text, formulating questions, clarifying unfamil-
iar words and summarising the main idea of a text. These activities are embedded in 
dialogic teaching and small-group discussions, in which the responsibility for using 
reading strategies is gradually handed over from the teacher to the student. This 
approach has led to positive results in students’ reading comprehension (Lee & Tsai, 
2017; Rosenshine & Meister, 1994). 

In recent years, this approach to instruction has been complemented by interven-
tions that promote small group interactions. The researchers responsible for these 
interventions argue that it is important to support group dynamics as it may affect 
the students’ success in reading comprehension (Law, 2014). The CL approach 
involves structuring group work to promote group cohesion at the same time as 
each group member’s contribution is highlighted and valued (Gillies, 2016; Johnson  
et al., 2009). Two approaches to cooperative learning that focus on Reciprocal 
Teaching have been researched: Collaborative Strategic Reading (CSR; Boardman et 
al., 2016a) and Cooperative Integrated Reading Composition (Stevens et al., 1991). 
In these approaches, reading comprehension strategies are embedded in group activ-
ities that are organised in accordance with the Cooperative Learning approach (CL; 
Gillies, 2016). 
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Despite the extensive research base used in small group instruction in reading com-
prehension, some questions still remain. One such question concerns distinguishing 
between contributions of CL and contributions of instruction in reading strategies. 
A review by Puzio and Colby (2013) revealed higher comprehension achievement 
in classes that practised cooperative and collaborative learning. However, it was not 
possible to calculate the unique effects of these approaches to instruction on reading 
comprehension as they often formed a part of multicomponent interventions. Thus, 
it may be difficult to disentangle the effects of CL from the effects of instruction in 
reading comprehension strategies. 

An additional question concerns the differential effect of interventions for 
students who have varying reading comprehension abilities from the outset. For 
example, in a study by Law (2014), structured group work favoured students who 
achieved below average rather than students who achieved above average in reading 
comprehension. The authors hypothesised that high-achieving students may not 
have the same need for structured discussions as low-achieving students. Thus, 
there is a need for studies that use more fine-grained analysis that allow these 
effects to be separated. 

Finally, the interventions reported above were conducted in a North American 
context, except for one study, conducted in an Asian context (Law, 2014). A review 
of randomised controlled trials (RCTs) in educational research in a Scandinavian 
context (Pontoppidan et al., 2018) revealed that although there has been an increase 
in RCTs in the educational field in Denmark and Norway, this increase was not 
observed in the same degree in the Swedish context. Thus, the current study may 
be seen as a contribution to the experimental study of interventions with a focus on 
cooperative learning and reading comprehension in a Scandinavian context.

Implementing cooperative learning and reading comprehension 
interventions

It is generally acknowledged that the success of an intervention is strongly related to 
the quality of its implementation (Durlak & DuPre, 2008). Students of teachers who 
implement interventions with higher fidelity tend to make greater gains than students 
of teachers who do not adhere to intervention guidelines to a similar degree (Board-
man et al., 2016b). Previous studies of CL approach revealed challenges in teacher 
implementation efforts (Buchs et al., 2017; Gillies & Boyle, 2010). The teachers in 
these studies experienced difficulties integrating the CL approach into the existing 
curriculum and responding to the challenges that arise in group work (Buchs et al., 
2017; Gillies & Boyle, 2010). This instructional approach may require a considerable 
change not only in teacher practices but also in teacher views of student learning, 
valuing child-centred pedagogy and collaboration among students (Ghaith, 2018). 
Thus, effects of such a complex intervention may be more evident in studies with a 
longer duration (Slavin, 2015). 
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The studies, reported above, suggest the need to include indicators of implemen-
tation quality in the evaluation of the CL-RC intervention. However, the relationship 
between implementation fidelity and student outcomes is not straightforward. For 
example, in a study of a reading comprehension intervention (Klingner et al., 2004), 
students of a teacher who implemented the intervention with low fidelity, received 
the highest gains in reading comprehension. The researchers hypothesised that these 
unexpected results could be attributed to this teacher’s experience and instructional 
skills. Moore et al. (2019) studied teacher implementation of a reading comprehen-
sion intervention in relation to integration of the intervention with the content of 
instruction. The researchers found that teachers who implemented the intervention 
with a high degree of fidelity did not actually integrate it with the content of instruc-
tion. Thus, the intervention was an “add-on” activity, not a practice integrated with 
the instructional content and existing routines. 

In addition, there may be a tension between implementation fidelity and the need 
to adapt interventions to teacher instructional routines. Kim et al. (2017) compared 
a standard literacy intervention with an intervention, which allowed the teachers 
to make adaptations, based on their knowledge and experience. The results showed 
that adapted intervention led to higher gains in students’ reading comprehension 
than the standard intervention. With regard to the complex relationship between 
implementation fidelity, teacher adaptations and student outcomes, there is a need 
to consider teacher implementation when studying the effect of CL-RC intervention 
on student outcomes.

The current study

The aim of this study was to explore the effect of the CL approach, combined 
with instruction in reading comprehension strategies (CL-RC), on students’ read-
ing comprehension. The aim of the study is specified in the following two research 
questions:

(a)	 What is the effect of CL-RC on students’ reading comprehension and does the 
effect differ for students who perform below and above median at pre-test?

(b)	 Does the effect of CL-RC differ with regard to the level of implementation of the 
intervention?

Method

The study utilised a cluster-randomised experimental design using an experiment 
group and a control group. Students in the experiment group received instruction 
according to the CL-RC approach and data on the students’ reading comprehension 
in both groups were collected before and after the intervention. Ethical approval was 
obtained from the Swedish Ethical Review Authority (Dnr 2017/372) prior to the 
start of the study.
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Participants

The participants were 56 teachers of 958 students in grade 5. Power analyses revealed the 
need to recruit 1,020 students in 51 classes, assuming an effect size of 0.30 and power of 
80% and an intra-class correlation of 0.10 in classes of approximately 20 students each. 
Information about the project was sent to all the compulsory schools receiving students 
in grade 5 in five municipalities. The information was sent via e-mail and was followed 
up by telephone conversations with the heads of the schools. In addition, the informa-
tion was posted on the Uppsala University website and via Facebook in cooperative 
learning interest groups. After recruitment and submittal of informed consent from 
teachers, students and students’ legal guardians, the teachers were randomly assigned 
to either the experiment or the control group. Prior to randomisation, the teachers were 
assigned to three groups based on their reports of experience and knowledge of the CL 
approach: (a) having knowledge and experience of CL; (b) having some knowledge and 
experience of CL; (c) having no knowledge or experience of CL. Randomisation was 
conducted within each group and approximately an equal proportion of teachers in 
both the experiment and control groups had knowledge and experience of CL.

Table 1 reports data on the characteristics of the participating classes in the CL-RC 
intervention study. As shown in Table 1, the classes comprised an average of 27 stu-
dents and there were 33–36% of students in need of extra adaptations or special sup-
port in 75% of the classes. According to the Swedish National Educational Agency 
[SNEA] (2014), the need for special support is not tied to a medical diagnosis, but 
rather to students’ achievement in accordance with the national curriculum. Two types 
of special support are provided at school – extra adaptations and special support, doc-
umented in an individual educational plan (IEP). A special letter of consent was sent to 
students’ guardians asking for permission to gain access to information of whether the 
students needed extra adaptations and special support. Guardians of 12 students gave 
their permission. Therefore, information on the need for extra adaptations and special 
support was retrieved through teacher reports on group level.

Table 1.  Background characteristics of classes and teachers in the intervention and control groups

CL group Control group

Number of classes 27 25

Mean number of students per class 27 27

Proportion of children with special educational needs (SEN) per class

1st quartile .17 .27

2nd quartile .27 .33

3rd quartile .33 .36

Teachers who reported using the CL approach in at least three 
lessons per week

18  
(20 responses)

Classes in which teachers reported using the CL approach in reading 
comprehension in at least one lesson per week

14  
(16 responses)

Teachers in the control group who reported working with reading 
comprehension in at least one lesson per week

11  
(15 responses)
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Figure 1 shows the number of students recruited from the outset as well as the 
number of students participating in the pre- and post-test. As seen in the figure, 958 
students were recruited in the study, but tests at pre- and post-measurement could 
be obtained only for 614 (attrition rate of 34%) students and 605 students (attrition 
rate of 37%) for the two reading comprehension tests. The reasons behind attrition 

Figure 1.  Number of participants at recruitment and number of participants per test at pre- and 
post-measurement.

(n = 303)
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were teacher dropout from the study due to sick leave or personal circumstances 
(five teachers in the experiment group and two teachers in the control group). 
Furthermore, some teachers did not send questionnaires to the researchers and some 
students were absent on the day of data collection. Little’s MCAR test (Little, 1988) 
was conducted to investigate missing data patterns in the two reading comprehension 
tests. The results showed that the null hypothesis that data are missing completely at 
random could not be supported (χ2 = 13.84, p = .001; χ2 = 8.99, p = .011), indicating 
that there are patterns of missingness in the data that may only be explained by 
unobserved variables (Enders, 2010). 

In Table 2, the results of independent sample T-tests are presented, comparing the 
group of students with data at pre- and post-measurement with students for whom 
the data were missing. The variables in the table include pre-test scores on read-
ing comprehension and mathematical problem-solving tests, as well as sociometric 
nominations, indicating students’ peer acceptance and friendships, retrieved from 
the overall project (Klang et al., 2020). As seen in the table, students in the experi-
ment group for whom the data were missing had significantly lower pre-test scores in 
reading comprehension, mathematical problem solving, lower peer acceptance and 
fewer reciprocated friendships. Thus, participating in the project may have been more 
challenging for classes characterised by lower achievement and less social acceptance 
and friendships from the start.

Table 2.  Mean values and standard deviations of student scores on tests of reading comprehension 
and mathematical problem-solving as well as sociometric nominations, reported separately for 
participants with missing values and participants without missing values

Control group CL group

Missing Not-missing Missing Not-missing

Reading comprehension 
(RC1) at pre-test

16.27 (5.89) 16.96 (6.19) 15.57 (6.25)** 17.68 (5.59)**

Reading comprehension 
(RC2) at pre-test

11.79 (4.49) 11.67 (4.32) 9.67 (4.14)** 11.81 (3.97)**

Mathematical problem-
solving at pre-test

9.38 (3.97)** 10.95 (3.91)** 7.15 (4.44)** 8.65 (3.69)**

Nominated by classmates 
(peer acceptance)

.47 (.16)** .52 (.16)** .39 (.17) .41 (.17)

Reciprocated nominations 
(friendships)

.29 (.17)** .37 (.19)** .22 (.16)** .26 (.17)**

Note: **p ≤ .001

CL-RC intervention

The CL-RC intervention lasted for 15 weeks and comprised two parts. The first 
part focused on the CL approach to support group processes and lasted for seven 
weeks. The CL approach was introduced to teachers during two days of training. The 
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activities were structured in accordance with the five principles of the CL approach 
(Gillies, 2016; Johnson et al., 2009): positive interdependence, promotive interaction, 
individual accountability, explicit instruction in social skills and group processing. To 
promote positive interdependence, the activities focused on group-building activities 
by creating group names and logos. In addition, the teachers emphasised the group’s 
performance rather than individual performances. For promotive interaction, the 
group members were seated close to each other and shared materials. For individual 
accountability, the teachers asked individual students to report on the results of the 
group work so that each student would share responsibility for the group’s work. 
Explicit instruction in social skills was provided by focusing on one or two social skills 
for a longer period of time, modelling the skill and providing activities for practicing 
the skill. Finally, to ensure group processing, the teachers allocated time at the end of 
each lesson for the groups to evaluate their work and plan future actions. 

In the second part of the intervention, CL was embedded in curricular activities in 
reading comprehension and mathematical problem solving. During one day of train-
ing, the teachers were presented with research on reading comprehension strategies, 
inspired by Reciprocal Teaching (Palinscar & Brown, 1984). To support the teachers 
in embedding CL in their instruction, lesson modules based on two books, The Invis-
ible Child by Tove Jansson (1962) and The Breadwinner by Deborah Ellis (2012), were 
created by the researchers in collaboration with the teachers who participated in a 
pilot study that preceded the start of the experimental study. These teachers received 
training in CL and developed and piloted the materials in their classes prior to the 
start of the study. 

Each module comprised three lessons: The first lesson was devoted to activities 
that involved predicting the contents of the books and answering questions of vary-
ing complexity – from gathering and searching for information to making inferences 
from larger portions of text. Two subsequent lessons in each module focused on 
explaining unfamiliar words, students answering questions and also formulating their 
own questions and summarising the text contents. In this way, the responsibility for 
formulating questions was successively handed over from the teacher to the student. 
The teachers in the intervention group were supposed to continue their instruction 
using the CL-RC approach after having used the lesson modules. Thus, the instruc-
tion focused on four comprehension-fostering activities (Palinscar & Brown, 1984) 
conducted in small groups and structured in accordance with the five principles of 
the CL approach (Gillies, 2016; Johnson et al., 2009). An example of instructional 
activities is presented in appendix. Further, an in-depth analysis of the reading com-
prehension activities in the intervention is given in Klang et al. (forthcoming).

The fidelity of the implementation was investigated by teacher self-report data 
and observations of two lessons. The teachers in the intervention group provided 
information on time devoted to the CL approach on five occasions during the inter-
vention period. Teachers for 18 out of 27 classes reported that they used the CL 
approach in 3–4 lessons per week (Table 1). Observations were conducted twice 
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during school visits, followed by a coaching conversation and written feedback to 
each teacher. An observation protocol based on the principles of the CL approach 
was used (Johnson et al., 2009). Teachers from 21 out of 27 classes used the CL prin-
ciples in their teaching, thereby meeting the fidelity of implementation requirements 
(Klang et al., 2020). In addition, at the end of the intervention period, the teachers 
were asked how much time they had devoted to embedding the CL approach in read-
ing comprehension activities (CL-RC approach). As seen in Table 1, teachers from 
14 classes reported implementing the CL approach in these activities in at least one 
lesson per week.

Control group

During the first part of the intervention, the teachers in the control group were instructed 
to teach as they would otherwise teach with no intervention. In the second phase, the 
teachers received two days of training in promoting the reading comprehension and 
mathematical problem-solving of their students. Similar to the intervention group, the 
training focused on reading comprehension strategies. The teachers were also supported 
with lesson modules. In contrast to the intervention group, the training and modules did 
not contain CL activities. No observations were made in the control group. At the end 
of the study, teachers from 11 out of 25 control classes reported that they had taught 
reading comprehension strategies in at least one lesson per week (see Table 1). 

Outcome measures

Reading comprehension is a complex cognitive process in which the reader interacts 
with a given text in order to construct meaning. In this process, important factors 
are the reader’s prior knowledge, motivation and interest, purpose of reading and the 
characteristics of a given text (e.g. Pearson & Hamm, 2005). In order to measure 
these complex processes, we used two reading comprehension tests involving texts 
of fiction from the Swedish national tests of literacy for the 6th year. The tests will 
hereinafter be referred to as reading comprehension test one (RC1) and reading compre-
hension test two (RC2). The tests measure reading comprehension, grouped into four 
reading comprehension processes: (a) finding the requested information, (b) drawing 
simple conclusions, (c) consolidating, interpreting the information and reflecting, (d) 
evaluating and critiquing the contents, language and textual elements (Department 
of Nordic Languages [DNL], 2012, 2013, 2014).

To minimise the risk of a learning effect (Shadish et al., 2002), during both pre- 
and post-measurement, we used three versions of tests used in Sweden in 2012 (test 
A), 2013 (test B) and 2014 (test C). Furthermore, to reduce the risk of the tests being 
non-equivalent in difficulty, the tests were used in blocks so that an equal number of 
classes received each test version. As seen in Figure 1, the number of students who 
completed versions of tests A, B and C was approximately 30–40% of the students for 
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each test version. However, at post-test, the number of students who completed test 
A was disproportionately large in the control group as well as the experiment group 
of teachers who fully implemented the CL-RC intervention. This was partially due 
to attrition. 

In previous research the stability of Swedish national tests for grade 9 has been 
problematised, as the tests differed in length and type of tests as well number of items 
per test (Tengberg, 2017). Although stability over time is described as desirable in the 
system framework for Swedish national tests (SNEA, 2017), statistical reports for the 
three versions of tests for grade 6 (SNEA, 2021) point to reservations and caution 
in comparing results between the tests. In Table 3, the number of items referring to 
each of the reading processes is reported, including Cronbach alpha values and the 
data on the proportion of students who achieved acceptable levels of reading com-
prehension. As seen in the table, the number of items per reading process and the 
maximum composite scores varied. Generally, Cronbach alpha values were below 
.90, indicating a risk that the items aggregated to the composite score may not be 
measuring the same construct (Crocker & Algina, 2008). The proportion of students 
with acceptable levels of reading comprehension at the national level when the tests 
were administered was lower for test A.

Table 3.  Data on reading comprehension tests

A
2012

B
2013

C
2014

RC1 RC2 RC1 RC2 RC1 RC2

Reading processes

  1  Finding requested information 2 3 2 2 2 2

  2  Drawing simple conclusions 1 3 2 3 3 1

  3 � Consolidating, interpreting the information, 
and reflecting

3 2 4 1 3 2

  4 � Evaluating and critiquing the contents, 
language, and textual elements

4 0 1 1 1 2

Maximum composite score 35 21 28 22 36 22

Cronbach alpha without deletion of items

  pre-test .498 .387 .675 .610 .670 .468

  post-test .576 .412 .658 .657 .666 .539

Cronbach alpha after deletion of items  
(two versions)

  pre-test .445/
.542

.314/
.325

- .596/
.573

.670/
.602

.374/
.408

  post-test .392/
.488

.352/
.361

- .590/
.641

.613/
.598

.479/
.482

Proportion of students who achieved acceptable 
levels of reading comprehension at national level

92.7% 94% 94%
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The students’ test responses were graded by six university students in their last 
year of teacher training. Prior to the grading, the students received two days’ training 
from a teacher experienced in grading national and international reading comprehen-
sion tests. To ascertain interrater reliability, 20% of the students’ responses to each 
type of test were graded by two students. The item-by-item correlation between the 
graders varied from .787 to .995, indicating a high level of consensus. In addition, the 
Kendall coefficient of concordance (Gibbons & Chakraborti, 2011) between grad-
ers was estimated for the total scores of each test. There was statistically significant 
agreement between the graders for all tests, with the exception of test A, for which 
significant levels of consensus were not achieved between all the graders. Before each 
grading session (pre- and post-measurement), time was allocated to discuss any dis-
agreements among the graders. Also, before entering the test scores into the data-
base, disagreements were resolved as each pair of graders discussed their scores and 
agreed on a common score for each test item. 

After grading, the item scores were aggregated into composite scores for each test, 
by summing up the item scores in accordance with scoring guidelines of the tests 
(DNL, 2012, 2013, 2014). The maximum scores, which differed across tests A, B 
and C, were aligned by deleting the students’ responses to separate items so that the 
maximum scores were 28 points for RC1 and 20 points for RC2. In the deletion pro-
cess, careful consideration was given to the equal representation of items referring to 
different reading comprehension processes. The Cronbach alpha values after deleting 
separate items are reported in Table 3. 

Data analysis

The data analysis was conducted with the R program for statistical computing, using 
the lme4 package (Bates et al., 2015). Multilevel mixed linear regression analysis 
was used, as it enabled studying the nested sources of variability in students’ reading 
comprehension scores, which could be attributed to students’ classes and teachers 
(Snijders & Bosker, 2012). The analysis distinguishes between fixed coefficients (that 
are held constant across the entire sample) and random coefficients (that are allowed 
to vary by specific variables, hypothesised to add variability to a given effect). In 
this way, the analysis renders a more nuanced understanding as to the effect of an 
intervention on student outcomes. In the first model, the students’ reading compre-
hension scores were studied as a function of time (pre-and post-measurement) and 
group belonging (experiment and control group), including an interaction between 
time and group. To take into account any variation in the students’ reading profi-
ciency at pre-test on both the classroom and the individual level, two random inter-
cepts were included, varying by class and the individuals’ identification codes. 

In two additional models, the results were studied separately for students who 
performed above and below the median at pre-test. This was conducted in order to 
test the differential effects of the intervention on the performance of these students at 
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post-measurement. Finally, to test the effect of the degree of implementation on stu-
dents’ outcomes, a similar model was utilised with random intercepts, which differed 
in the variable of group belonging (control, CL partially implemented, and CL fully 
implemented). All the models were run using two versions of reading comprehension 
tests (see outcome measures). As long as the results did not differ by type of test, 
only results for one version of the tests are reported. The missing data were handled 
using listwise deletion (Enders, 2010). To allow for comparability of estimates across 
studies, intra-class correlation (ICC), rendering the proportion of variance in read-
ing comprehension scores explained by students’ class membership, was reported 
as an indicator of random effect (Lorah, 2018; Snijders & Bosker, 2012). To report 
fixed effects, standardised coefficients, expressed in standard deviations as units of 
measurement (Snijders & Bosker, 2012), have been suggested (Lorah, 2018). In this 
study, as the independent variable was binary, partially standardised coefficients are 
reported, obtained by standardising the dependent variable, students’ reading com-
prehension scores, prior to analyses (Lorah, 2018).

Drawing conclusions from the multilevel mixed linear regression analyses pre-
sumes that the assumptions of the model have been met (Demos & Salas, 2021; 
Snijders & Bosker, 2012). First, the assumption of linearity was tested by visual 
analysis of graphically plotted model residuals (Demos & Salas, 2021). Judging by 
retrieved plots, the assumption of linearity was not violated for either of the models, 
indicating that the linear model fits the data. The assumption of homogeneity of 
variances was tested by Levene’s test of homogeneity of variance using extracted 
model residuals (Demos & Salas, 2021). The test results were not significant, indi-
cating that the variance of the residuals is equal across groups and may not bias the 
results. 

The assumption of the normal distribution of residuals was controlled by visually 
inspecting quantile-quantile plots (QQ-plots), in which quantiles from the data in 
the model are plotted against theoretical normal distribution (Demos & Salas, 2021). 
The visual analyses of the plots showed that the curve deviated somewhat from the 
straight line, indicating deviation from normality. For models, including subgroups 
of students who scored below and above median, the curve deviated from a straight 
line to a larger degree, indicating a risk of less precision in the random coefficient 
estimates (Schielzeth et al., 2020). Testing the assumptions of the model required 
ggplot2 package (Wickham, 2016), car package (Fox & Weisberg, 2019) and lattice 
package (Sarkar, 2008).

Results

Below, the results of analyses as to the effect of the CL-RC intervention on students’ 
reading comprehension are reported separately for each of the research questions. 

What is the effect of CL-RC on students’ reading comprehension and does the effect differ 
for students who perform below and above median at pre-test?
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As seen in Table 4, judging by the mean values, students in both experiment and 
control groups made minor improvements during the intervention period. However, 
judging by partially standardised regression coefficients, being part of the experiment 
group that received instruction using the CL-RC approach did not result in sig-
nificantly greater improvements in reading comprehension compared to the control 
group.

Table 4.  Mean scores (standard deviation in parentheses), partially standardised multilevel 
regression estimates (β1) and 95% confidence intervals (CI), intraclass correlation coefficients 
(ICC) for tests of reading comprehension (comparison between experiment and control group)

Control group
n(RC1) = 304
n(RC2) = 307

CL group
n(RC1) = 312
n(RC2) = 298 

Effect of CL Below median 
at pre-test

Above median 
at pre-test

ICC

Pre Post Pre Post partially 
standardised 
β1 (95% CI)

partially 
standardised β1 

(95% CI)

partially 
standardised β1 

(95% CI)

RC1 16.95
(6.19)

17.41
(4.95)

17.68
(5.58)

17.77
(5.96)

–.07
(–.24,.12)

–.29*
(–.57, .004)

.14
(–.15, .43)

.27

RC2 11.77
(4.32)

11.66
(4.16)

11.70
(3.98)

12.00
(4.08)

.10
(–.12, .32)

–.17
(–.46, .12)

.23
(–.05, .51)

.34

Note: *p ≤ .05

In Table 4 the effect of the CL-RC approach on students’ reading comprehension 
is also reported separately for the students who achieved below and above median 
at pre-test. As shown in the table, for students who achieved below median at pre-
test, being a part of the experiment group had a significantly negative effect in 
comparison with students in the control group. However, judging by the width of 
confidence intervals encompassing both negative and positive values, this effect 
needs to be interpreted with caution. Regarding students who achieved above 
median at pre-test, no significant differences between experimental and control 
group were found.

Does the effect of CL-RC differ with regard to the level of implementation of the intervention?

In Table 5, the effect of the intervention on students’ reading comprehension 
is reported for three groups – the control group, students of CL-RC teachers 
whose instruction did not meet all the required implementation criteria (CL-RC 
partial implementation) and CL teachers whose instruction met all the criteria for 
implementation (CL-RC full implementation). The results show that students of 
teachers who partially implemented the CL-RC approach made gains in their read-
ing comprehension scores compared to students in the control group. The students 
in the CL-RC partial implementation group could be expected to score 0.26 and  
0.70 standard deviations higher than students in the control group. 
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On the other hand, for students of teachers who fully implemented the CL-RC 
approach, a negative effect was noted in comparison to students in the control group. 
Thus, students in the CL-RC full implementation group could be expected to score 
0.37 and 0.46 standard deviations lower than the students in the control group.

Table 5.  Mean scores (standard deviation in parentheses), partially standardised multilevel 
regression estimates (β1) and 95% confidence intervals (CI), intraclass correlation coefficients 
(ICC) for tests of reading comprehension (comparison between experiment and control group)

Control group CL group 
partial 
implementation

CL group full 
implementation 

CL partial 
implementation

CL full 
implementation

ICC

Pre Post Pre Post Pre Post partially 
standardised b1 
(95% CI)

partially 
standardised b1 
(95% CI)

RC1 16.92
(6.19)

17.41
(4.95)

16.77
(5.16)

18.68
(5.78)

18.54
(5.85)

18.68
(6.01)

.26*
(.04,.47)

–.37**
(–.58 −.16)

.27

RC2 11.77
(4.32)

11.66
(4.16)

10.14
(3.84)

12.94
(3.75)

13.14
(3.56)

11.14
(4.18)

.70**
(.44,.96)

–.46**
(–.71, −.21)

.34

Note: *p ≤ .05, **p ≤ .001

Discussion

Providing reading comprehension instruction in heterogeneous classrooms has been 
the focus of research for several decades (Lee & Tsai, 2017; Rosenshine & Meister, 
1994). Explicit instruction in reading comprehension strategies has shown to be a 
promising way of promoting reading comprehension (Palinscar & Brown, 1984). In 
recent years, this instruction has been complemented by approaches, such as coop-
erative learning, that promote positive group interactions (Boardman et al., 2016a; 
Stevens et al., 1991). This study aimed to contribute to previous research by studying 
a cooperative learning intervention (Gillies, 2016; Johnson et al., 2009) with a focus 
on reading comprehension strategies (CL-RC). The intervention was conducted in 
heterogeneous classrooms, 75% of which included 33–36% of students with special 
educational needs. The results of the study showed that the CL-RC intervention did 
not lead to gains in students’ reading comprehension when the reading comprehen-
sion scores of students in experiment and control group were compared over time.

In contrast to previous studies on the effect of the CL approach on reading com-
prehension (Boardman et al., 2016a; Stevens et al., 1991), this study found no sig-
nificant effects. It attempted to address the challenges in distinguishing between the 
effects of CL instruction and the effects of instruction in reading comprehension 
(Puzio & Colby, 2013) by providing training and lesson modules in reading compre-
hension to both the intervention group and the control group. However, challenges 
in implementation of the intervention prevented the authors from drawing conclu-
sions about the effects of the CL approach, per se. Previous studies have revealed that 
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teachers may face challenges when implementing the CL approach in their class-
rooms (Buchs et al., 2017; Gillies & Boyle, 2010). Future studies that seek to distin-
guish between the effects of CL and the effects of reading comprehension instruction 
may need to focus on supporting teachers in implementing the intervention and to 
provide observation data from the instruction in both the intervention group and the 
control group. 

Furthermore, to study the effect of the degree of implementation on students’ 
outcomes, we compared the achievement gains of students in three groups – control 
group, partial implementation, and full implementation. The results showed that the 
intervention may have had a positive effect on students of teachers who partially 
implemented the CL-RC approach and a negative effect on students of teachers who 
fully implemented the approach. This counterintuitive finding could be attributed to 
a disproportional use of test A at post-test in classes of teachers who implemented 
the CL approach fully in comparison with classes of teachers who implemented the 
approach partially. The finding can also be discussed with regard to the relationship 
between implementation fidelity and student outcomes. While implementation fidel-
ity has traditionally been viewed as a prerequisite of intervention success (Durlak & 
DuPre, 2008), recent studies have pointed to the need of additional indicators of how 
interventions are integrated into existing teacher practices (Kim et al., 2017; Moore 
et al., 2019). 

An in-depth study of how teachers integrated a reading comprehension interven-
tion with the content of instruction (Moore et al., 2019) showed that teachers who 
were deemed to have a high degree of implementation fidelity only moderately inte-
grated the instructional approach with the content of instruction. For these teachers 
the intervention was rather an “add-on” than an integrated part of their teaching 
(Moore et al., 2019). Thus, another possible explanation of the counterintuitive find-
ing in the study is that teachers who devoted time to implementing all the compo-
nents of the CL-RC approach, supportive of group work, had less time to integrate it 
with the content of instruction and their existing routines. A review of studies of CL 
approach (Slavin, 2015) called for longer duration of interventions with regard to the 
complexity of this instructional method.

The current study was also an attempt to investigate the effects of the CL-RC 
approach on the reading comprehension of students with varying abilities at the start 
of the intervention. According to Law (2014), the CL approach may benefit stu-
dents who achieved below average but not students who achieved above average. The 
results of this study indicate that the CL approach did not result in improvements 
in reading comprehension for the subgroups. A negative effect was found for a sub-
group of students who achieved below median at pre-test. However, the width of con-
fidence intervals encompassing both negative and positive values precludes drawing 
further conclusions. In addition, as is evident from the methods section, the assump-
tion of normality was violated when only subgroups of students were included in 
the analysis. This violation entails a risk of lower precision of estimates in regression 
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models (Schielzeth et al., 2020). If a larger number of students had been included in 
the study, this may have enabled a more fine-grained analysis of the effects of the CL 
approach on the subgroups of students.

Finally, the choice of outcome measures for the study may have influenced the 
results obtained. In this study, reading comprehension tests from Swedish national 
tests of literacy were used. These tests were chosen due to their suitability for large 
scale administration, as individual testing of students was not deemed to be feasible. 
Besides, the tests were well-known for many teachers of literacy and, according to our 
contacts with teachers, were a preferable measure to use. 

The choice of the tests entailed several challenges. In order to avoid learning 
effects (Shadish et al., 2002), different versions of the tests were used at pre- and 
post-measurement. Previous research has identified a lack of comparability in the 
Swedish national tests for grade 9 over time (Tengberg, 2017). Swedish National 
Educational Agency reports for each of the years of administration also point to the 
lack of comparability over time, especially concerning test A (SNEA, 2021). Choos-
ing different tests may have entailed different levels of difficulty and a lack of equiv-
alence among the tests. 

As seen in Table 3, the tests contained different numbers of items measuring sep-
arate reading comprehension processes. In seeking to achieve equivalence in max-
imum scores, we deleted separate items measuring specific reading processes and 
performed regression analyses on different variants of the test composite scores. As 
seen in Table 3, the Cronbach alpha values for these composite scores were low, 
indicating that the separate items may not measure the same underlying construct 
(Crocker & Algina, 2008). The test scores were summarised in accordance with the 
scoring manuals of the tests, aggregating the item scores into a total score. A more 
nuanced model for aggregation of results involving modern test theory (Crocker & 
Algina, 2008) may have rendered different results. 

Furthermore, national tests constitute global measures of reading comprehension 
and may therefore result in lower effect sizes compared to researcher-designed mea-
sures (Shadish et al., 2002; Slavin & Madden, 2011). Future studies might need to 
include both treatment-inherent and treatment independent measures for students’ 
reading comprehension (Slavin & Madden, 2011).

The results of the study must be interpreted with caution due to the methodolog-
ical limitations involved. Firstly, the results are based on data with a considerable 
attrition rate, which may have had a negative impact on the precision of estimates  
of standard errors in the regression analyses (Snijders & Bosker, 2012). Further  
analyses of patterns of missing values revealed an attrition bias as students  
from classes characterised by lower achievement and lower peer acceptance and 
friendships did not participate in the study. The teachers of these classes may have 
needed more support when implementing the intervention. 

Secondly, the recruitment of teachers focused on teachers who were interested in 
the CL approach and the subsequent randomisation led to the inclusion of teachers 
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who were knowledgeable and experienced in the CL approach in the control group. A 
more sophisticated procedure with random sampling of teachers before recruitment 
efforts may have been preferable. In addition, a quasi-experimental design including 
teachers not interested in CL approach might be more viable with regard to the aim 
of the study. The combination of the previously reported lack of test equivalence and 
challenges in implementation limits the possibility of drawing conclusions as to the 
effect of CL-RC intervention on students’ reading comprehension.
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Appendix

An example of instructional activities in the CL-RC intervention

Reading comprehension Cooperative learning

Predicting
Teacher poses a question: “What do you think 
the story is going to be about?” (two pictures 
from the book are on the whiteboard)

First, the students write down their thoughts. Second, 
students work in dyads and take turns in sharing their 
thoughts. Both students should be prepared to give an 
account of the dyad’s thoughts in class.

Asking and answering questions
The teacher poses a question to the class: “What 
explanation have we got for Ninni becoming 
invisible?”

First, the students share their thoughts in a dyad. 
Second, two dyads build a group and share their 
thoughts.

Clarifying
The students read a passage from the novel, 
underline and discuss difficult words and 
phrases.

Students work in dyads. They have two roles: one 
student reads the text aloud and the other underlines 
words. They write down the underlined words on pieces 
of paper. All the pieces of paper are shared by the group 
of two dyads in common discussion.

Summarizing
The teacher presents a task: “Describe the little 
My. Who is she? What is her role in the story? 
Why?”

The students are given a big sheet of paper, divided into 
four parts on each side and a part in the middle. Each 
student writes down his or her thoughts in one part 
on the side of the sheet. After discussion, the group’s 
secretary formulates the group’s common thoughts in 
the middle of the sheet.


