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ABSTRACT
Low-achieving adolescents are known to have diffi-
culties with reading comprehension. This article dis-
cusses whether principles of reciprocal teaching can
improve low-achieving adolescents’ reading compre-
hension in whole-classroom settings and to what
extent treatment effects are dependent on imple-
mentation quality. Over the course of two years,
experimental teachers (n¼ 10) were given training
and coaching aimed at using principles of reciprocal
teaching, while control teachers (n¼ 10) used their
regular teaching method. Observations of teacher
implementation were focused on instruction of read-
ing strategies, modeling, and support of group
work, and were performed in both experimental
and control classes, comprising a total of 238 stu-
dents (grade 7). The study shows that overall, there
is no effect of the treatment on adolescent low-
achievers’ reading comprehension. Interestingly
however, the principle of modeling positively mod-
erated the effect of reciprocal teaching In addition,
results suggest that the quality of implementation
of reciprocal teaching in whole-classroom settings
should receive more attention.
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Reading comprehension is an essential skill for all students in their school
careers. However, many students in secondary education, especially low-
achieving students, struggle with reading comprehension (e.g., Dutch
Education Inspectorate, 2008; Kordes, Bolsinova, Limpens, & Stolwijk,
2013; Organization for Economic Co-operation and Development
[OECD], 2003; OECD, 2014), resulting in difficulties with several school
subjects. Not being able to comprehend texts can have serious implica-
tions for students’ educational success and for their later societal careers.
Long-term, evidence-based reading comprehension programs that target
low-achieving adolescents are thus of vital importance (Edmonds et al.,
2009; National Reading Panel (US), 2000; Slavin et al., 2008). A well-
known evidence based method for teaching reading comprehension for
low-achieving adolescents is called reciprocal teaching (Palincsar &
Brown, 1984). This method was successfully tested in numerous experi-
ments in which researchers or other experts were instructing small groups
of students (e.g., Palincsar & Brown, 1984; Palincsar, Brown, & Martin,
1987; Rosenshine & Meister, 1994; Sp€orer, Brunstein, & Kieschke, 2009).

Therefore, there are many attempts to include principles of reciprocal
teaching in reading comprehension curricula. However, evidence concern-
ing the effectiveness of reciprocal teaching in whole-classroom settings in
which students’ regular teachers are responsible for delivering the inter-
vention is mixed. In this study, in which we used an existing program,
we investigated reading comprehension instruction including principles of
reciprocal teaching in whole-classroom settings for low-achieving adoles-
cents over the course of two years (from grade 7 to grade 8). From previ-
ous studies it appears that the quality of implementation of reading
comprehension programs in such whole-classroom settings is an import-
ant determinant of success (Chiu, 1998; De Boer, Donker, & Van der
Werf, 2014; Swanson, Wanzek, Haring, Ciullo, & McCulley, 2013;
Vaughn et al., 2013). Therefore, we analyzed the moderating effects of
implementation quality of principles of reciprocal teaching on students’
reading comprehension.

Principles of Reciprocal Teaching

Reciprocal teaching (Palincsar & Brown, 1984) is a widely used method
of instructing and guiding learners in reading comprehension. It consists
of a set of three related instructional principles: a) teaching comprehen-
sion-fostering reading strategies, including predicting, question-
generating, summarizing, and clarifying; b) expert modeling, scaffolding
and fading; and c) students practicing and discussing reading strategies
with other students, coached by the teacher. Reciprocal teaching is based
upon a gradual shift of responsibility for the learning process from
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teacher to student, which includes the teacher explicitly modeling the use
of reading strategies (Rosenshine & Meister, 1994) as well as scaffolding
the application of reading strategies within the groups of students
working together. It is assumed that by gradually fading teacher’s support,
students become increasingly more capable of regulating their own read-
ing process.

Many studies have confirmed the positive effects of reciprocal teaching
(Kelly, Moore, & Tuck, 1994; Rosenshine & Meister, 1994; Sp€orer et al.,
2009). In a review by Rosenshine and Meister (1994), sixteen experimen-
tal studies were analyzed. The authors found an overall positive effect on
reading comprehension, with a small Cohen’s effect size value (d ¼ .32)
for standardized tests and a large Cohen’s effect size value (d ¼ .88) for
researcher-developed tests.

Reciprocal teaching was originally designed by Palincsar and Brown
(1984) for small-group tutoring under the guidance of experts, in which
small groups of students were taken out of the classroom. From the lit-
erature, there are some indications that replacing experts by the students’
regular teachers is not without problems. Most of the studies under inves-
tigation in the review by Rosenshine and Meister (1994) were small
experimental studies in which students were taken out of the classroom
and reciprocal teaching was delivered by researchers or research assis-
tants. However, seven studies in the review were teacher-led and the
effects on reading comprehension for those studies were ambiguous, with
two studies with positive significant results, three studies with mixed
results and two studies with non-significant results. Thus, there is suffi-
cient ground for investigating implementation quality of principles of
reciprocal teaching by teachers because they may influence treatment
effects. In particular, it is of interest to study implementation quality
when teachers are delivering the treatment in their own classroom, over-
seeing multiple groups of students’ practicing reading strategies through
reciprocal teaching. Such settings are from here on indicated as whole-
classroom settings.

Implementation Quality

Even though many researchers in the field of reading comprehension
underscore the need to take into account implementation quality as mod-
erator in the analysis of treatment effects on students outcomes, especially
in whole-classroom settings (Andreassen & Bråten, 2011; Hulleman &
Cordray, 2009; Larsen & Samdal, 2007; Swanson et al., 2013; Vaughn
et al., 2013), such studies have not been carried out yet in the context of
reciprocal teaching. Qualitative studies, however, show that teachers in
whole-classroom settings face problems in the implementation of
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reciprocal teaching or similar interventions (Duffy, 1993; Hacker &
Tenent, 2002; Seymour & Osana, 2003). Results of those studies show
that teachers find it hard to induce strategic thinking in students by mod-
eling the use of strategies and explicitly relating strategy-use to text com-
prehension (Duffy, 1993). In addition, teachers found the didactic
principles of reciprocal teaching and the specific reading strategies that
had to be taught hard to understand (Seymour & Osana, 2003). Finally,
Hacker and Tenent (2002) found that when teachers implemented recip-
rocal teaching in their classrooms, students showed poor application of
reading strategies. The teachers felt obliged to extend whole-classroom
instruction of reading strategies and to provide more scaffolding of strat-
egy use, and therefore they were hindered in changing from a teacher-
centered to a student-centered approach(Hacker & Tenent, 2002). In add-
ition, teachers found that students exhibited poor discourse skills while
collaborating, hampering the implementation of collaborative group work
in discussing and practicing reading strategies.

Quantitative studies in whole-classroom settings that focus on teaching
reading strategies show that positive effects on students’ reading compre-
hension are often not found (Okkinga et al., 2018; De Corte, Verschaffel,
& Van de Ven, 2001; Fogarty et al., 2014; McKeown, Beck, & Blake,
2009; Muijselaar et al., 2018; Simmons et al., 2014). Many of these studies
used principles of reciprocal teaching in whole-classroom settings (such
as modeling or group work). Non-significant results on reading compre-
hension were obtained, which may be explained by problems with treat-
ment adherence in whole-classroom settings (De Corte et al., 2001;
Simmons et al., 2014). It is thus of importance to understand more thor-
oughly why such treatments do not seem to work.

The Present Study

In this study, the final results are presented of a two-year experiment, fol-
lowing low-achieving students from grade 7 to 8. Effects of principles of
reciprocal teaching in whole-classroom settings and moderation effects of
implementation quality were investigated. Teachers were trained and
coached in all three principles of reciprocal teaching. In the first year,
more attention was spent on the training and coaching of instruction in
reading strategies than on modeling and group work (Okkinga et al.,
2018). The focus on reading strategies was more important in the first
year, since both teachers and students had to be familiarized with each of
the strategies.In the second year, more attention was spent on coaching
of teachers in their modeling behavior and their guidance of group work,
than on strategy-instruction, assuming that teachers already mastered
strategy-instruction.
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The results of the first year (Okkinga et al., 2018), which followed stu-
dents through 7th grade, revealed that there were no overall treatment
effects on reading comprehension. However, a significant interaction
between implementation quality of strategy-instruction and the treatment
was found. This effect implied that in the experimental condition more
elaborate explanations of the nature, function, importance, and applica-
tion of reading strategies positively contributed to students’ reading com-
prehension. The effect was substantial: it explained an additional 37 per
cent of the differences between classes after individual and class-level var-
iables had been taken into account.A few conclusions can be drawn from
these results. First, the results underscore the importance of including
implementation quality in the analyses. Neglecting such variation can
result in overlooking meaningful effects. Second, no moderation effects
were found for two principles of reciprocal teaching: modeling and group
work. An explanation of this lack of moderator effects might be that these
two principles are hard for teachers to master, as suggested by the study
of Hacker and Tenent (2002). Additionally, several authors point to the
problem that mastering multi-component treatments fostering reading
comprehension is quite difficult for teachers (Roberts, Fletcher, Stuebing,
Barth, & Vaughn, 2013; Scammacca et al., 2007; Scammacca, Roberts,
Vaughn, & Stuebing, 2015). In the case of principles of reciprocal teach-
ing, modeling requires that teachers model strategies in a fashion that is
adaptive to the students’ capacities (both reading skills and word know-
ledge) and is able to empathize with students’ thinking processes. Group
work requires active participation from the students with the teachers
transferring control to their students. It is plausible that it requires more
time to master the necessary skills underlying modeling and the guidance
and supervision of group work effectively in a whole-classroom setting.
Thus, it may be necessary for teachers to spend more time to become
familiar with implementing both modeling and group work effectively.

The present study adds to the research base by analyzing moderation
effects of implementation quality of principles of reciprocal teaching in
whole-classroom settings over a two-year period, in addition to treatment
effects on students’ reading comprehension. This allows insight into the
conditions and necessary duration under which the treatment will be
effective in whole-classroom settings with low-achieving adolescents. An
explorative study of Chambers Cantrell et al. (2016) suggests that after a
first year a second year of intervention directed at reading strategies of
6th and 9th grade low achieving students did show promise for improve-
ment in reading comprehension for those students that did not profit
from a first year of intervention. In addition, they showed that teachers’
quality of implementation improved from year to year (in a course of
four years). Therefore, combining implementation quality and students’
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reading comprehension in the analysis of effects of our two-year treat-
ment is of interest.

In this study, we will answer the following research questions:

1. Is a treatment based on principles of reciprocal teaching in the
context of whole-classroom settings, over a period of two school
years, effective in fostering reading comprehension of adolescent
low achievers?

2. Does the quality of implementation of the three main principles of
reciprocal teaching (strategy instruction, modeling and group
work) moderate effects on reading comprehension?

Method

Design

A two-year longitudinal design with a randomized controlled trial was
used in this study (Shadish, Cook, & Campbell, 2002). The study was sit-
uated in the Netherlands. Randomization took place at the class level. At
every participating school two classes, each with their own Dutch lan-
guage teacher, took part in the study. Classes within each school were
randomly assigned to either the control or treatment condition. The
dependent variable, reading comprehension, was measured at four time
points and was used as repeated measure.

We included five control variables on the student level. First, we
included gender, because girls generally show greater reading skills than
boys (Logan & Johnston, 2009; Schaffner, Philipp, & Schiefele, 2016).
Additionally, we included non-verbal IQ, vocabulary knowledge and
metacognitive knowledge, since theoretical models and empirical evidence
suggest that reading comprehension draws heavily on these variables
(Van Gelderen et al., 2004; Van Gelderen et al., 2007; Trapman et al.,
2014; Just & Carpenter, 1976, 2004; LaBerge & Samuels, 1974; Ouellette
& Beers, 2010; Rumelhart, 2004; Samuels, 2004; Verhoeven & Van
Leeuwe, 2008). Finally, age was included as a control variable.

Additionally, we included two control variables on the class level:
teacher replacement and canceled classes. Six teachers (three treatment
and three control teacher) were replaced during the study (see teacher
replacements and attrition). For some schools, it was difficult to find
replacements immediately. Therefore, we also included a class-level con-
trol variable “cancelled class” to account for the missed classes. This con-
cerned two treatment classes in total. Those classes missed at least
6 weeks of Dutch language teaching before a replacement was found.
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Finally, we included three moderator variables, covering the three
didactic principles behind our treatment: whole-classroom instruction of
reading strategies, teacher and student modeling, and group work. For
these variables, two class observations were performed in each year,
resulting in a total of four observations (over two years) in each class.

Sample Selection and Description

Our study focused on low achievers. Our operationalization of low
achievement was based on educational track. The Netherlands have a
tracked system of secondary education. After primary school, students are
placed in one of three main tracks: prevocational secondary education,
senior general secondary education, or pre-university education. This
decision is based on their scores on a general attainment test (directed at
language, reading and mathematics) and their educational performance as
assessed by their primary school teachers (Ministry of Education, Culture,
& Science, 2006). Since students in prevocational education are generally
characterized by poor reading skills (Dutch Education Inspectorate, 2008;
Gille, Loijens, Noijons, & Zwitser, 2010), we selected our sample from
schools offering this type of education.1

We recruited schools in two ways. First, we contacted schools that had
participated in a previous study on low-achieving readers. Second, we
contacted schools via a digital community of Dutch language teachers.
Schools had to meet the following five criteria:

� Willingness to participate in a two-year treatment study.
� They had (at least) two seventh grade classes.
� Each class had its own Dutch language teacher.
� The teachers were prepared to take part in the randomization pro-

cedure, implying that a) if their class was assigned to the treatment
condition, they were prepared to take part in our training and
coaching program and to weekly give our experimental lessons;
and b) if their class was assigned to the control condition, they
were prepared to not use our program nor discuss its contents
with the colleague in the treatment condition.

� Control teachers were to use their regular language program dur-
ing the language classes.

Ten different schools in different parts of the Netherlands were willing
to participate. Within each school, two teachers volunteered. Thus, in
total twenty classes participated in the study. Randomization was done at
the class level within each school, resulting in a total of ten experimental
and ten control classes, each with their teacher, divided over the ten
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schools. At the start of the study, these classes comprised 369 students, of
which 189 were in the treatment condition (51%) and 180 in the control
condition (49%). The students’ mean age was 13.01 years (SD¼ 0.52) at
the start of the project. There was no statistically significant difference
between the two conditions on this variable (t (366) ¼ �1.27, p ¼ .20).
There were relatively more girls in the sample (n¼ 200; 54%) than boys
(n¼ 169; 46%), with relatively more girls than boys (59 vs 41%) in the
treatment condition. The distribution in the control condition, however,
was more equal (49 vs 51%). The difference in distribution between the
two conditions was statistically significant (v2 (1) ¼ 3.99, p ¼ .046).

More female than male teachers participated in the study (n¼ 15 vs
n¼ 5), with two male teachers in the treatment group and three males in
the control group. The mean age of the teachers was 46.40 years
(SD¼ 11.12). On average they had 13.50 (SD¼ 13.73, min¼ 1, max¼ 38)
years of teaching experience in secondary education. No differences were
found between the conditions on either variable, (t (14) ¼ �.45, p ¼ .66)
and (t (14) ¼ .053, p ¼ .96), respectively.

Teacher Replacements and Attrition

There was considerable attrition among the students. From a total of 369
students at the start of the project, 44 students changed schools, of which
19 students in the treatment condition and 25 in the control condition.
Six students (5 from the treatment) switched classes within their school
and three students were ill for a long period of time, of which two were
in the treatment condition. In all these cases, there were no posttest data
therefore, in total, 53 students dropped out of the study. The distribution
of these categories (students staying, changing schools, switching classes,
and illness) over the treatment and control condition was not statistically
significant at .05 level, v2 (3) ¼ 4.78, p ¼ .19.

During the two school years, six (3 control and 3 experimental) of a
total of twenty teachers were replaced during the study due to pregnancy,
illness or a new job. Two of the three teachers in the control condition
were immediately replaced. The third control teacher was replaced after
the start of the second school year because of scheduling issues. It took
the schools a few weeks to find a replacement for two treatment teachers.
Finally, it was not possible to replace another treatment teacher in the
second school year with a teacher who was willing to participate in the
study. Therefore, this class dropped out (n¼ 24 students).

After the collection of all data, the dataset contained data of 292 stu-
dents (369� 53� 24).

Lastly, we imputed missing data within individual tests at the item
level using the EM procedure from SPSS missing value analysis. The

330 M. OKKINGA ET AL.



missing data in this procedure never exceeded 7% of the data matrix. If a
student was not present during a test session, all tests from that session
were regarded as missing and these missing data were not imputed. This
resulted in an additional loss of 54 students for the final analysis and
included one experimental class as a whole (n¼ 11). In this class it was
not possible to schedule class observations in the second year of treat-
ment. Therefore, the final dataset contained a total of 238 students (110
experimental students and 128 control students), with a total of 18 teach-
ers (8 experimental, 10 control).

Treatment

Our treatment was based on the following three principles of reciprocal
teaching (Palincsar & Brown, 1984), that is:

1. Whole-classroom instruction of reading strategies, focusing on
procedural knowledge. This implies that for each strategy, it was
emphasized what the strategy entailed, how to use the strategy,
when to use the strategy and why to use the strategy (Veenman,
Hout-Wolters, & Afflerbach, 2006).

2. Teacher and student modeling. Teachers were trained to model
the use of reading strategies during plenary instruction by thinking
aloud when reading text. They encouraged students to take over
this role, both plenary and in small group sessions. The teacher
read the first paragraph of the text while thinking aloud and mod-
eled how to use the central reading strategy. Then, the teacher
invited one of the students to read the next sentences while think-
ing aloud and use the central strategy. The teacher supported the
student giving feedback and asking questions.

3. Group work. The primary objective of encouraging students to
work in groups was to have them collaboratively apply reading
strategies while thinking aloud during text reading. Teachers were
given instructions on how to give feedback to the groups of stu-
dents working together. For example, if a teacher noticed that the
students were struggling with the application of a reading strategy,
the teacher was required to model this strategy again and encour-
age and aid the students in doing this themselves.

With respect to strategy instruction, the intervention focused on five
strategies that were shown to be related to reading comprehension in pre-
vious research (Dole, Duffy, Roehler, & Pearson, 1991; Palincsar &
Brown, 1984; Pressley & Afflerbach, 1995; Van Silfhout, Evers-Vermeul,
Mak, & Sanders, 2014):
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1. Predicting. On the basis of text features such as title, subheadings,
and pictures, students are instructed to make predictions about
text content before reading, and to check their predictions
while reading.

2. Summarizing. Students are instructed to summarize sections of text,
encouraging them to focus on main ideas and ignore irrelevant
details as well as to check their understanding of the text so far.

3. Self-questioning. Students are instructed to generate questions
about the text being read, helping them to focus on main ideas as
well as to monitor understanding.

4. Clarifying. When confronted with a word or passage they do not
understand, students are instructed to reread, read ahead, or, in
the case of an unknown word, analyze it, and see whether its
meaning can be inferred by looking at parts of the word.

5. Interpreting cohesive ties. Students are instructed to look for rela-
tionships between sentences or paragraphs that are connected, e.g.
by using ‘signal words’ (connectives signaling conceptual relations).

Students received weekly lessons over a period of two school years,
from October until June in the first year and from September until June
in the second year. The treatment was offered in the context of an exist-
ing program called “Nieuwsbegrip”VR , developed by an educational con-
sultant organization, the CED-Group. Lessons were developed weekly by
a team of developers at the CED Group. They were based on recent news
texts (i.e., texts that had been issued the week before) about subjects close
to students’ everyday life (e.g., sugar in energy drinks, abdication of the
Dutch queen, or 20 years of text messaging). The use of interesting texts
aimed to increase students’ task motivation (Guthrie & Wigfield, 2000;
Schiefele, 1999). The lessons could be downloaded by teachers from the
program website (www.nieuwsbegrip.nl) every week, starting
Monday evening.

Lessons were provided in sequences of six weeks. Each sequence con-
sisted of six weekly lessons (approximately 45minutes per lesson). In
each of the first five lessons, the focus was on one reading strategy that
was practiced in a central strategy assignment that was provided on a
work sheet. In addition, students worked on assignments such as answer-
ing questions about the text on the work sheet.

Students practiced each of the five strategies several times during the
year. This cyclical approach was assumed to result in the consolidation of
strategy use. In the final lesson of each sequence all strategies were prac-
ticed simultaneously. The idea behind this was that students have to be
able to apply all strategies during the reading process, selecting an appro-
priate strategy depending on their own needs. Appendix A provides
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examples of translated assignments from the program for each read-
ing strategy.

Training and Coaching of Treatment Teachers

Treatment teachers took part in a training and coaching program that
was provided by teacher trainers from the Rotterdam University of
Applied Sciences, who had, in turn, been trained by three of the authors.

In the training phase (October 2011–January 2012), teachers partici-
pated in three one-hour training sessions. In Session 1, they received gen-
eral, practical information about the program (e.g., how to use the
program website), theoretical information about the reading process and
its components, and basic information about the program’s didactic prin-
ciples (direct instruction of reading strategies, teacher and student model-
ing, and group work). In Session 2, in-depth information was provided
about the nature, function, importance, and application of the five central
strategies and on the way teachers could model the use of these strategies.
Examples of modeling were provided by means of video clips and lesson
protocols. In Session 3, the focus was on reciprocal teaching and how, by
means of scaffolded instruction, the use of reading strategies is transferred
to students. Attention was given to how the teacher can give feedback to
groups of students and how his or her expert role is gradually faded.

Teachers were given a template for the lessons that would help them
keeping focused on the reading strategies (see Figure 1).

In the coaching phase (February 2012–May 2013), teachers participated
in six coaching sessions; three coaching sessions during February-June
2012 and three coaching sessions during September 2012–May 2013. A
coaching session involved a classroom observation conducted by the trainer
during a treatment lesson, followed by a feedback session of approximately
twenty minutes on the same day. During the classroom observations, train-
ers used an observation scheme comparable to the one used by the
researchers (see below). This scheme directed the trainers’ attention to the
three principles of the treatment (whole-classroom instruction of reading
strategies, modeling, and group work). During the first year, coaching was
mainly directed at instruction of the reading strategies and to a lesser
extent to the teacher modeling those reading strategies. During the second
year, the focus of coaching was on modeling and group work.

Control Classes

Control classes were “business as usual”. Teachers in the control classes
used their regular textbook for Dutch language arts. Among our schools,
three different language textbooks were used. The teacher manuals were
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analyzed to determine whether the three central principles of reciprocal
teaching were present. No attention was given to modeling by teachers or
students or group work in the teacher manuals of the control classes.
Some reading strategies were mentioned in two teacher manuals (for
example, “some assignment require activating prior knowledge”), but no
guidelines were given for how to instruct reading strategies. The text-
books for students were analyzed for presence of the five reading strat-
egies of the treatment program (predicting, summarizing, self-
questioning, clarifying and interpreting cohesive ties). Attention was given
to reading strategies in all three textbooks. However, not all strategies
that were covered in the treatment condition were also covered in the

Figure 1. Template for the lessons.
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control textbooks. Reading strategies that were often referred to were:
predicting, clarifying, and attention to cohesive ties. This occurred in all
three textbooks with similar frequency. Self-questioning did not occur in
any of the textbooks. Summarizing only occurred as a specific assignment
after reading texts, but was not used as a reading strategy during reading.
Almost all of the assignments were individual and there were only a few
instances where students were instructed to work together on an assign-
ment in all three textbooks.

Measures

Reading comprehension
Reading comprehension was measured by means of the SALT-reading, a
test that was validated for use among low-achieving adolescents (Van
Steensel, Oostdam, & Van Gelderen, 2013). The SALT-reading comprises
eight tasks, each consisting of one or two texts and comprehension ques-
tions about those texts. The texts cover different genres (narrative, exposi-
tory, argumentative, and instructive). They were selected from media
students assumedly come across regularly in their daily lives: (school)
books, newspapers, magazines, and official documents (such as regula-
tions in a youth hostel). The eight tasks comprised a total of 59 test
items, that were divided into three categories: items requiring students to
retrieve relevant details from the text, items requiring students to make
inferences on a local level (e.g., draw cause-effect relationships between
sentences), and items requiring students to show their understanding of
the macrostructure of the text (e.g., by inferring the main idea of the text
or the intention of the author). The test consisted mainly of multiple-
choice questions but contained also five open-ended questions. The
SALT-reading was administered at four time points. The Cronbach’s
alpha coefficients were .82, .83, .82, and .85 respectively, indicating suffi-
cient reliability (Field, 2009).

Vocabulary knowledge
Vocabulary knowledge was assessed with a 73-item multiple-choice test,
measuring the knowledge of nouns, verbs, adjectives, and adverbs belong-
ing to the 23,000 words in a dictionary for junior high school students
(see Hazenberg & Hulstijn, 1996, for details). Each item consists of a neu-
tral carrier sentence with a bold-faced target word and four answer
options, one of which represents a correct synonym. Vocabulary know-
ledge was administered two times and the average of both was used as a
measure for vocabulary knowledge. The Cronbach’s alpha coefficients
were .86 and .85, respectively indicating sufficient reliability (Field, 2009).
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IQ
Intellectual ability was measured by administering the Raven Progressive
Matrices, a nonverbal IQ test. The total test consists of 60 items, divided
into 5 sets of 12 items. Each item represents a logical reasoning puzzle.
The items become more difficult within a set and the sets become
increasingly difficult as well (Raven, Raven, & Court, 1998). For students
from the lowest tracks of prevocational education the last set was
assumed to be too difficult and for this reason this set was omitted. The
Cronbach’s alpha coefficient was sufficient: .82 (Field, 2009).

Metacognitive knowledge
Metacognitive knowledge was measured by a questionnaire consisting of
45 statements about text characteristics, reading and writing strategies
(Trapman et al., 2014). It consisted of a selection of items from a meta-
cognitive knowledge test destined for students in grades 8 to 10 (Van
Gelderen et al., 2003, 2007). Items consisted of correct or incorrect state-
ments and students had to agree or disagree with each statement. An
example of an incorrect statement is “When you read, it is sensible to put
the most effort into memorising details”. A correct statement was for
example “It is sensible to think beforehand why you are going to read a
text”.The Cronbach’s alpha coefficient was .51. Although this indicates a
rather low level of reliability (Field, 2009) we maintained the measure
because in previous research it still predicted significant variance in read-
ing comprehension (Trapman et al., 2017).

Classroom variables and treatment fidelity
To measure the moderator variables, we conducted classroom observa-
tions in both the experimental and control conditions twice each year,
resulting in a total of four observations for each class over two years. Our
aim was to examine a) whether the treatment teachers provided the les-
sons in the way we instructed during the training and coaching program
and b) whether the control teachers applied the three treatment princi-
ples, even though they were not trained to do so. Therefore, we devised
an observation scheme focusing on the three main principles: whole-class
teaching of reading strategies, teacher and student modeling, and group
work. This was done in the following manner, resulting in three four-
point scales (0–3) to be used for further analysis:

1. Whole-class teaching of reading strategies. We distinguished
four categories:
a. Teachers provided no information on reading strategies (0 points).
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b. Teachers introduced the central strategy of the lesson (in the
treatment condition) or any strategy (in the control condi-
tion), but provided no further explanation (1 point).

c. Teachers introduced a strategy and explained its nature, func-
tion, importance, and/or application (2 points).

d. Teachers introduced a strategy, explained its nature, function,
importance, and/or application and discussed this strategy
with the class (3 points).

2. Teacher and student modeling. We distinguished four categories
of behavior:
a. Teachers did not use any modeling of strategy use (0 points).
b. Teachers modeled strategy use (1 point).
c. Teachers modeled strategy use and asked students to think

aloud while using reading strategies, either individually (i.e.,
in front of the class) or in groups (2 points).

d. Teachers modeled strategy use, asked students to think aloud,
and provided them with feedback (3 points).

3. Group work. The following four categories were distinguished:
a. Teachers did not order students to work in groups (0 points).
b. Teachers ordered students to work in groups, but did not pro-

vide feedback (1 point).
c. Teachers ordered students to work in groups, provided

feedback, but focusing on students’ understanding of the
assignment, their answers to questions, or on unknown words
(2 points).

d. Teachers ordered students to work in groups and provided
feedback on collaboration itself or collaboration directed to
any of the previous issues (3 points).

The scales were constructed in such a way that a score of 3indicated
optimal realization of the treatment principle.

Before the start of the classroom observations, the observation scheme
was piloted during two lessons, one in an experimental class and one in a
control class. Two researchers filled out the observation scheme during
the lessons, after which they compared their codes and discussed causes
for any differences. The coding scheme was adjusted when needed.

The adjusted scheme was used for all observations. In order to be able
to check codes after the observation, the lessons were recorded using an
audio-recorder carried by the teacher. Means were calculated over the
four classroom observations per class. Inter-rater reliability was calculated
by means of observed agreement between two observers. In total, 30 from
a total of 76 classroom observations were performed independently by two
coders. Across these 30 observations, 93.89% agreement was obtained.
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Procedure

Tests were first administered in the fall of 2011, just before the start of
the treatment. It concerned the SALT reading, vocabulary knowledge and
non-verbal IQ. At the end of the first school year (May–June 2012), the
SALT reading, vocabulary knowledge and metacognitive knowledge were
administered. At the start of the second school year (September–October
2012), and at the end of the second school year (May-June 2013) the
SALT-reading was administered. All test administrations took place in
classroom settings. The test sessions were introduced by a trained test
leader. A familiar teacher was present to maintain order. Questions were
answered by the test leaders following a standardized protocol.

Classroom observations took place during January–February 2012 and
during April–May 2012 in the first school year. In the second school
year, classroom observations were performed during October–November
2012 and April–May 2013. During the classroom observations the
researcher(s) sat at the back of the classroom to observe the teacher. See
Appendix B for an overview of all research activities.

Exit Interviews

After the treatment was completed, the first author held exit interviews
with 7 of the 8 treatment teachers. The interviews were semi-structured
and covered the following topics: how did teachers look back on the
implementation of the treatment (e.g., did they encounter difficulties, if
so, how did they solve these; what were advantages and disadvantages of
the treatment; how did they perceive the training and coaching), how did
their view of the principles of reciprocal teaching (whole-class instruction
of reading strategies; modeling and group work) change during the course
of the treatment, and did they see any changes for their students (e.g., in
their views about reading or their learning outcomes). Interviews lasted
45–60minutes. All interviews were recorded and transcribed.

Analyses

Repeated measures multilevel analyses were performed to account for the
hierarchical structure of the data (using MLwiN 2.16; Rasbash, Steele,
Browne, & Goldstein, 2009). The time variable ‘Occasion’ (variance
within students across times of measurement) was defined in months;
with the first measurement of reading comprehension at month zero, and
subsequent measurements at months 9, 12, and 22, respectively. These
months correspond to the time points of the SALT-reading: September
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2011, June 2012, September 2012, and June 2013. Thus, growth is meas-
ured as a repeated measure.

We tested a) whether the treatment had a significant, positive effect on
growth in reading comprehension by testing the interaction between
treatment (yes or no) and occasion, and b) whether the classroom varia-
bles (strategy-instruction, modeling, and group work) moderated the
treatment effect.

Adding predictors was done in the order Hox (2010) suggests. First,
we tested whether adding a class or school level to the model significantly
improved model fit. Levels significantly improving model fit were added
to the model. Second, we tested whether a model with random slopes
both at the student or class level for the occasion variable improved
model fit. The treatment variable is a class level variable, random slopes
at class level indicate differences in growth between classes. If a treatment
effect exists, we would expect significant model fit improvement by add-
ing random slopes at class level to the occasion variable.

Third, we added the class level variables ‘teacher replacement’ and
‘canceled classes’ to check whether we should include these variables as
covariates. Fourth, we tested whether the student-level predictors gender,
IQ, age, vocabulary knowledge, and metacognitive knowledge significantly
improved model fit.

To answer the first research question, the treatment variable and the
interaction between treatment and occasion were added to the model. A
treatment effect implies a greater learning gain in the treatment group
and thus a significant interaction effect between occasion and treatment.2

To answer the second research question, we started with a model contain-
ing the significant predictors of the model resulting from the first
research question. For each of the three moderator variables (strategy-
instruction, group work and modeling), we checked separately whether
adding the moderator variable and its interactions with the occasion and
treatment variables significantly improved model fit. The interaction
between occasion and moderator variable is indicative of an effect of the
moderator variable on growth. The three way interaction (occa-
sion�moderator� treatment) indicates a differential effect on growth of
the moderator variable on students in the experimental and the con-
trol group.

Dichotomous independent class variables (teacher replacement and
canceled classes) and student variables (gender) are always scored 0 and
1. All continuous independent variables (IQ, age, vocabulary knowledge
and metacognitive knowledge) are centered around their grand mean
before adding them to the model (Hox, 2010). The number of levels
needed in the analyses was tested by comparing nested models with one-
sided Chi-square significance tests (Hox, 2010). Significance of predictors
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was tested both with Wald-tests (coefficient divided by the standard
error) and by means of comparing nested models (with and without the
predictors) with a Chi-square test.3 Regression coefficients for class-level
variables were tested with number of classes as sample size (df¼number
of classes – number of predictors � 1) (Hox, 2010).

Results

Descriptive Statistics

Table 1 shows the mean student scores for all student level variables (the
pretest and the three reading comprehension, IQ, vocabulary, and meta-
cognitive knowledge) and t-tests for the differences between experimental
and control students.

No significant differences were found (according to the t-tests)
between the treatment and the control condition between any of the vari-
ables. This means that there were no significant differences between the
control and experimental classes before the start of the treatment (time 1)
on all student level variables including vocabulary knowledge, IQ, meta-
cognitive knowledge, and reading comprehension. In addition, no signifi-
cant differences were found between the control and experimental classes
at all subsequent measurements for reading comprehension (time 2–4).

The development of instructional principles (strategy-instruction, mod-
eling, and group work) was tested with three repeated measures
ANOVA’s.4 For each of the instructional principles no main effects over
time were found (strategy-instruction: F (3,48) ¼ 1.84, p ¼ .15; modeling:
F (3,48) ¼ 2.77, p ¼ .05; and group work: F (3,48) ¼ .73, p ¼ .54), nor
were interaction effects between instructional principles and treatment
found (strategy-instruction: F (3,48) ¼ .78, p ¼ .51; modeling: F (3,48) ¼
.06, p ¼ .82; and group work: F (3,48) ¼ .95, p ¼ .42), suggesting that
there was no systematic difference between the treatment and control
teachers in growth of use of the principles in their lessons. To give a
more precise impression of the development of the instructional

Table 1. Descriptives student-level variables.

Variable
Treatment
(n¼ 110)

Control
(n¼ 128)

Mean (SD) Mean (SD) t-value
Reading comprehension (time 1) 35.47(7.21) 34.67(8.38) .79
Reading comprehension (time 2) 37.72(6.81) 36.72(8.69) .97
Reading comprehension (time 3) 36.85(7.10) 36.93(8.60) .08
Reading comprehension (time 4) 37.77(8.46) 39.28(8.53) 1.36
Vocabulary 49.66(6.80) 49.56(7.85) .97
IQ 36.01(5.08) 35.36(5.24) 1.28
Metacognitive knowledge 26.26(4.19) 25.59(4.53) 1.19
�p < .05; no statistical significant differences at pretest for all variables between treatment and control.
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principles over time in both the control and the treatment classes, Figures
2–4 are presented. It appears that strategy instruction was practiced more
in the start of each academic year than at the end for both the control
and the treatment teachers. Modeling was practiced more at the end of
the first academic year and seems to decrease somewhat thereafter. Group
work, however shows a slight increase in the second year of the treat-
ment. Overall, the figures show that in the treatment group differences in
application of each of the principles between the 8 teachers are quite
large. Although the means are considerably higher than for the controls,

Figure 2. Mean observations of level of strategy-instruction over time, for both the
control (n¼ 10) and treatment (n¼ 8) teachers. Error bars represent stand-
ard deviations.

Figure 3. Mean observations of level of modeling over time, for both the control
(n¼ 10) and treatment (n¼ 8) teachers. Error bars represent standard deviations.
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that does not mean that each treatment teacher implements reciprocal
teaching optimally. Ideally each of them should reach the maximum
score, which is obviously not the case.

For each of the instructional principles, mean scores were calculated
over the four time points. In Table 2, means and standard deviations are
presented for the variables resulting from the classroom observations. As
expected, the mean scores of the treatment group are higher than those
of the control group, indicating that in the experimental classrooms mod-
eling, strategy-instruction and group work were more often observed than
in the control classrooms. The difference between both groups is statistic-
ally significant on the .05 level for all variables, except for strategy-
instruction.

Figure 4. Mean observations of level of group work over time, for both the control
(n¼ 10) and treatment (n¼ 8) teachers. Error bars represent standard deviations.

Table 2. Descriptives teacher-level variables.
Variable Treatment (n¼ 8) Control (n¼ 10)

Mean (SD) Mean (SD) t-value p-value
Strategy-instruction 1.81(.80) 1.13(.65) 2.02 .061
Modeling .84(.65) .33(.35) 2.15 .047
Group work 2.00(1.14) .30(.33) 4.51 <.001

Note. Scoring between the three variables cannot be compared one-on-one. The meaning of the
scoring (0–3) is different for each variable. See Classroom variables and treatment fidelity for an
explanation of each variable.

342 M. OKKINGA ET AL.



Multilevel Analyses

As no significant random variance on reading comprehension was found
at the school level (see Appendix C), models with three levels were tested
(occasion-, student-, and class level). Appendix C also shows that random
slopes were tested and found significant for both the class and student
level. Next, the control variables ‘teacher replacement’ and ‘canceled
classes’ were entered in the model (see Appendix D). Both variables did
not significantly contribute to the model and were omitted from all fur-
ther analyses. Subsequently, the student-level control variables were
entered to control for differences between students at pretest. Inclusion of
age and gender did not improve model fit (see Appendix E), whereas
vocabulary knowledge, metacognitive knowledge, and IQ did. Model E-5
(see Appendix E) is therefore the baseline model in subsequent analyses.

In the next step, the interaction between occasion and treatment was
entered (research question 1). This effect was not significant implying
there was no effect of the treatment on growth in reading comprehension
(see Table 3, Model 3-2; DIGLS ¼ 2.131, df¼ 1, p > .05).

Table 3. Multilevel analyses with reading comprehension (repeatedly measured) as
dependent variable to establish influence of treatment (main effect of treatment
over time), after correcting for control variables (N¼ 952 cases/238 student).
Model Model D-5a Model 3-1 Model 3-2

Fixed part
Intercept 35.058 (.739) 35.377 (.889) 34.671 (.986)
Occasion (in months) .155 (.040) .155 (.040) .207 (.051)
IQb .219 (.062) .219 (.062) .219 (.062)
Vocabularyb .479 (.048) .480 (.048) .479 (.048)
Metacognitive knowledgeb .274 (.079) .276 (.079) .277 (.079)
Treatment (1¼ treatment, 0¼ control) –.710 (1.033) .871 (1.471)
Treatment� occasion –.114 (.076)

Random part (variances)
Class 7.628 (3.251) 8.157 (3.425) 7.477 (3.182)
Class slope variance occasion .022 (.010) .022 (.010) .019 (.009)
Class covariance slope� intercept –.325 (.154) –.346 (.160) –.298 (.143)
Student 13.091 (2.665) 13.081 (2.663) 13.095 (2.666)
Student slope variance occasion .018 (.010) .018 (.010) .018 (.010)
Student covariance slope� intercept .117 (.123) .117 (.123) .116 (.124)
Occasion (rep. measures) 17.861 (1.158) 17.861 (1.158) 17.861 (1.158)

Deviance testing
–2�loglikelihood (deviance) 5916.529 5914.398
Difference between

�2�loglikelihood
.016 2.131

Difference df 1 1
Compared to model D-5 3-1
aModel D-5 from Appendix D.
bVariable is grand mean centered.
Bold and italicized5 p < .001.
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Moderator effects of the teacher variables were tested subsequently
(research question 2). We did not find a statistically significant relation-
ship between strategy-instruction and growth in reading comprehension:
the interaction between occasion and strategy-instruction was not
significant (see Appendix F, Table F1, Model F1-3; DIGLS ¼ 2.165, df¼ 1,
p > .05). In addition, over time, no moderator effect of the level of strat-
egy-instruction on the treatment effect was found (i.e., there was no sig-
nificant interaction between strategy-instruction, occasion and treatment;
see Table F1, Model F4-4; DIGLS¼.025, df¼ 1, p > .05).

Next, no statistically significant effect of group work at the 0.5 level on
growth in reading comprehension was found (the interaction of group
work and occasion), nor was a moderator effect of group work found
(the interaction of group work, occasion and treatment; see Appendix F,
Table F2, Model F2-3; DIGLS ¼ .315, df¼ 1, p > .05 and Model F2-4;
DIGLS ¼ .007, df¼ 1, p > .05). Table 4 shows the results for modeling.
There was no significant effect of modeling on growth in reading com-
prehension (the interaction of modeling and occasion; see Table 4, model
4-3; DIGLS ¼ 1.162, df¼ 1, p > .05; b ¼ .083, SE ¼ .075, p > .05), but
modeling did significantly moderate the effect of the treatment over time
(the interaction of modeling, occasion and treatment). It appeared that in
the treatment condition more elaborate modeling positively contributed
to students’ growth in reading comprehension (see Table 4, model 4-4;
DIGLS ¼ 6.821, df¼ 1, p < .01; b ¼ .403, SE ¼ .141, p < .05). The mod-
erator effect of modeling explains 13.69% of the variance at the class level
and 43.75% of the variance in slopes at class level.

The interpretation of the moderating effect of modeling on growth in
reading comprehension becomes clear when looking at regressions for

Figure 5. Calculated regression lines (based on regression weights of Model 4-4,
Table 4) for the experimental and control condition for 1 SD below average modeling.
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different combinations of scores on the independent variables (Hox,
2010). For treatment we used two scores (0 and 1), for occasion we used
the scores 0 and 3 for the first and the last time of measurement and for
modeling we used three scores: one standard deviation below the mean,
on the mean and one standard deviation above the mean. The resulting
six regression lines are presented in Figures 5–7. These figures show that
in cases where modeling is less elaborate or moderately elaborate, growth
in treatment students’ reading comprehension is less than in the control
group. Only in the case of more elaborate modeling (Figure 7) the devel-
opment in reading comprehension of the two groups appears to
be similar.

Figure 7. Calculated regression lines (based on regression weights of Model 4-4,
Table 4) for the experimental and control condition for 1 SD above aver-
age modeling.

Figure 6. Calculated regression lines (based on regression weights of Model 4-4,
Table 4) for the experimental and control condition for average modeling.
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Conclusions and Discussion

Our study set out to analyze how principles of reciprocal teaching can
improve low-achieving adolescents’ reading comprehension in whole-
classroom settings and to what extent treatment effects are dependent on
implementation quality. Apart from analyzing the overall effects of the
treatment in a whole-classroom setting, our aim was to examine whether
effects were larger when teachers provided more elaborate instruction of
reading strategies, engaged more in teacher modeling, promoted more
student modeling, and supported more collaboration during group work.

With regard to our first research question, our study revealed no over-
all treatment effects. No significant differences were found between stu-
dents in the treatment classes compared to the control classes on growth
in reading comprehension. In this respect, our result is similar to what
was found in several other studies analyzing effects of reading strategy
instruction on reading comprehension in whole-classroom settings (De
Corte et al., 2001; Fogarty et al., 2014; McKeown et al., 2009; Simmons
et al., 2014; Vaughn et al., 2013). Answering our second research ques-
tion, we did not find significant moderation effects of strategy-instruction
and group work on students’ reading comprehension growth. Modeling
(i.e., thinking aloud during reading, with the purpose of showing students
how reading strategies can be used), however, moderated the effect of the
treatment over time.

Observations of Implementation Quality

Implementation quality may have played an important role in preventing
an overall positive effect of the treatment. First, our observational data of
implementation quality showed that quality of strategy instruction, mod-
eling and group work differed quite a lot between treatment teachers.
These data also showed that the average scores for the use of these princi-
ples of reciprocal teaching, although higher than for the controls, were
still not as high as could be wished for. Even on the last observations at
the end of the second year, averages were only slightly higher – no sig-
nificant differences were found - than at the end of the first year for
strategy-instruction and group work, and even a little lower for modeling.
These results are quite disappointing. It is plausible that a certain level of
treatment-adherence should be met for the treatment to sort effect, as
Simmons, Fogarty et al. (2014) suggested. In their study, as in ours, the
treatment involved multiple components. The authors argue that in such
cases it is difficult to ensure that teachers implement each of the different
components as intended (see also Roberts et al., 2013). It seems that even
two years of training and coaching is not sufficient to improve implemen-
tation quality of principles of reciprocal teaching in a decisive way.
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Main Treatment Effects

There are at least two explanations for the lack of success of our treat-
ment (research question 1). The first has to do with its length, the second
with advantages of the business-as-usual control. The fact that we deal
with a two-year treatment may not have worked out beneficially for our
students. It is possible that a long-term intervention results in disappoint-
ing effects, because it is difficult to maintain experimental control ensur-
ing high implementation quality over a longer period of time. This is
similar to an effect noted by Roberts et al. (2013), who point out the
negative effects of scale in several reading comprehension interventions.
According to the authors, large scale interventions have a disadvantage in
terms of internal validity and experimental control. Long-term interven-
tions are also sensitive to such disadvantages. An example of how this
might work was found in the exit interviews with teachers carried out
after the treatment was completed. One of the main comments made was
that teachers found it hard to maintain the motivation of the students in
the second year of the treatment, and as a result found it hard to keep
motivated themselves, as one teacher put it: “Two years of the same thing
is a long time. The novelty effect is gone and they [students] want some-
thing different, something new.” This attitude of students and teachers
might have resulted in a less than inspired way of bringing forward the
classroom practices necessary for reciprocal teaching. Short-term inter-
ventions do not meet this problem of decrease in motivation and quality
of implementation, as they appear novel and interesting.

The second explanation for our disappointing result is the possibility
that “business as usual” as practiced in the control group may have had
some advantages over the treatment. For example, in the control group,
teachers were free to select their own materials, adapt these materials or
their teaching practices and had more opportunities to motivate their stu-
dents by adapting their approach. The experimental treatment was quite
rigid in the sense that it was prescribed what the teachers should teach,
what materials and texts they should use and how the pedagogical and
didactic procedures should be realized (i.e., there were specific guidelines
for strategy use, modeling and group work). This may have had negative
side effects such as that our treatment teachers were less able to adapt
their teaching to the needs of students in their classroom.

Moderation Effects

Below, we will discuss the moderation effects for each of the three princi-
ples of reciprocal teaching (research question 2) and how they can be
interpreted.
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Strategy-instruction
We did not find a moderation effect for strategy-instruction on the basis
of the two-year intervention, whereas there was a significant positive
interaction for strategy-instruction on reading comprehension in the first
year. This difference can be explained by looking at the different roles
that strategy instruction might have played in the first and second year of
the intervention. The strategy component of the treatment was obviously
more important in the first year, because students had to be familiarized
at the start with the nature and function, of each strategy. In the second
year of the treatment, however, it was not necessary to spend much atten-
tion to explaining the characteristics of the different reading strategies to
the students, as they were already quite familiar with them. Students
knew the characteristics of the different reading strategies, but now par-
ticularly needed to learn how to apply those strategies. Elaborate attention
to teaching of the nature and function of the strategies in the second year
can therefore be expected not to be more successful in fostering reading
comprehension. Thus, it is not surprising that we found no overall mod-
eration effect of strategy instruction after the two-year intervention.

Modeling
The moderation effect of modeling shows that growth in reading compre-
hension of the treatment and control students depends on teachers’ atten-
tion to modeling (both by themselves and by students). It appeared that
growth in reading comprehension in the case of less elaborate modeling
(one standard deviation below average or on average) in the treatment
group was less than in the control group. Only in the case of more elab-
orate modeling (one standard deviation above average) the growth in
reading comprehension between the two groups appeared to be the same.
Thus, elaborate modeling only served to prevent that the experimental
students performed worse in reading comprehension.

In order to model reading strategies, a certain theatricality is needed.
If the teacher is not comfortable with acting, this theatricality is difficult
to master, as one teacher put it in our exit interviews: “It [modeling]
didn’t work, the students thought it was strange when I tried to model”.
Another teacher pointed out that she found it difficult to teach the stu-
dents how to model. In both cases, modeling was jeopardized. The
impressions of these two teachers were representative for the majority of
the treatment teachers. This can be seen in the mean scores for modeling
in our observations which were rather low. However, the significant mod-
eration effect shows that a few of the treatment teachers nevertheless
could make a difference by more elaborate modeling of reading strategies.
Although the moderation did not result in more growth in reading
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comprehension for the treatment group, it shows promise for reciprocal
teaching in the future. Given that even the best teachers in our study did
not perform optimally in modeling, there is reason to expect that when
modeling is practiced optimally, results on students’ reading comprehen-
sion will be better than we have found.

Group work
Regarding group work, we can conclude that the specific focus on coach-
ing teachers in implementing this component of reciprocal teaching did
result in a slight improvement in the quality of observed group work.
Whereas in the first year teachers did not reach a higher average than 2
(meaning that group work was organized, but students received no
teacher feedback on cooperation), in the second year the average score
was higher (2.25 with a maximum of 3), meaning that feedback on col-
laboration was provided more frequently. Nevertheless, no positive effects
of this improved group work were obtained in terms of improved reading
comprehension, given that no significant moderation effect for group
work was found.

In the original format of reciprocal teaching, small groups of students
were taken out of the classroom. Under the guidance of a tutor, who had
optimal control over the students’ behavior, they practiced reading strat-
egies while reading a text (Palincsar & Brown, 1984). In our treatment,
the teachers were to manage up to five groups of students and provide
guidance to all simultaneously. This means that compared to the original
format, there is much less teacher control on collaboration and the qual-
ity of strategy use by the students in each group. The strength of recipro-
cal teaching may lie in the fact that there is enough time for the needs of
each group of students. However, in a whole-classroom setting this time
needs to be shared among multiple groups. This disadvantage of whole-
classroom settings is supported by observations of Hacker and Tenent
(2002). According to their in-depth analysis of teacher practice in recipro-
cal teaching, they concluded that group work was the most vulnerable
component. The collaboration process between students was hampered
because students did not practice reciprocal teaching in a productive way.
Their discussions about the texts were rather superficial, and therefore
did not reach a higher level of comprehension monitoring. In order to
compensate for this problem, teachers often returned to whole-classroom
instruction, thereby jeopardizing one of the most important aspects of reciprocal
teaching: the fading of responsibility for the reading process to the students.

In addition, we have to consider the fact that our students were low-
achievers and therefore may have needed much more guidance in group
work than higher achieving students. Our students have to be supported
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in comprehension monitoring, because many of them are not used mak-
ing inferences and practicing other types of deeper comprehension proc-
esses (Trapman et al., 2014; Oakhill & Cain, 2007; Rapp, Van den Broek,
McMaster, Kendeou, & Espin, 2007).

Moreover, it seems that the students needed more support for their
collaboration process. From our own classroom observations of the treat-
ment teachers we may conclude that the majority of them experienced
serious problems with group work guidance, resulting in insufficient col-
laborative practice in reading strategies in the whole-classroom settings.
In the exit interviews, teachers acknowledged that working in small
groups is quite difficult in a whole-classroom setting. They found it hard
to keep order and to keep the students motivated in the groups that the
teacher was not supporting at that particular moment. Thus, one teacher
asked herself: “Do I keep trying to work in groups, even if that is at the
expense of learning outcomes?” Nevertheless, some of our teachers recog-
nized the added value group work may have. In our exit interviews, a
teacher, who was already proficient in applying group work before the
start of the treatment, said: “If you mainly keep focused on whole-class
instruction, it is difficult to get a glimpse of the reading process of the
students. You keep repeating the reading strategies and hope that the stu-
dents pick up what they need. For me, that is not enough. I want to exert
more control on the [reading] process of the students.” Another teacher
added that a big advantage of group work is that all students take mul-
tiple turns, and that they can react immediately to each other. In a
whole-classroom approach, students have to wait longer to take turns,
and there is no time for every student to take a turn. But, “you need to
be able to steer the group work in such a way that they [the groups of
students] work effectively”. These remarks about group work point to the
fact that more intensive coaching may be needed to make this principle
of reciprocal teaching successful. Accordingly, many teachers mentioned
that they would have appreciated more coaching of group work.
Alternatively, it may be needed to include extra classroom assistance as
group tutors.

Suggestions for Further Research

The results of our study emphasize the importance of taking into account
different aspects of quality of implementation as moderators in the
analysis of treatment effects. Not taking into account quality of imple-
mentation may lead to overlooking meaningful effects, in particular in
whole-classroom settings (Hulleman & Cordray, 2009; Larsen & Samdal,
2007; Swanson et al., 2013; Vaughn et al., 2013). Incorporating quality of
implementation may also give clues to which treatment components
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contribute to the treatment effects. To our knowledge, our study is the
first that systematically analyzes the moderating role of implementation
quality of reading comprehension instruction using principles of recipro-
cal teaching. We strongly recommend that future studies incorporate
such moderation analyses in order to enhance our knowledge of condi-
tions of successful application. In particular, it is of interest to find out
what differences exist in successful implementation for different student
populations (e.g., low ability vs high ability, younger vs older etc.).

Implications for Practice

Our observations of classroom practices and exit interviews revealed large
differences between treatment teachers in how they implemented recipro-
cal teaching. Therefore, it is recommended that prior insight into class-
room practices of individual teachers are used to adapt the contents of
training and coaching to their specific needs. For example, for teachers
who have no prior experience with managing multiple groups in a whole-
classroom setting may need support dividing their attention among the
groups in an efficient and effective manner. Aspects of group work, such
as group composition, group-size and ability grouping can then be dis-
cussed in detail and adapted to the needs of teachers and their classes.
Such prior knowledge of individual teachers’ classroom practices is useful
in optimizing conditions for experimental research into principles of
reciprocal teaching, but it also may be useful for educational practice.
Programs that use principles of reciprocal teaching in educational practice
will certainly profit from such tailored training and coaching to the indi-
vidual needs of teachers.

Finally, we need to acknowledge the fact that it is difficult to implement
principles of reciprocal teaching for low-achieving adolescents in whole-
classroom settings. Even in our two-year treatment, treatment teachers did
not succeed in an optimal implementation of these principles. The main
reason for this seems to be that the whole-classroom setting makes it diffi-
cult to attend to multiple groups of students at the same time and give
them the guidance they need. However, given that the central objective of
reading comprehension instruction is that students take more responsibility
for their comprehension processes, there is no doubt that the quality of
group work should be a prime concern for educational practice. It is
important that such quality can be guaranteed, so that students may experi-
ence that the use of reading strategies is not the goal but the means for
using textual information for reaching their own goals. In order to help stu-
dents achieving these goals, a program should provide a basis for students,
on which they can build their reading comprehension competency in a
flexible way, thus stimulating motivation and self-efficacy. Students’

352 M. OKKINGA ET AL.



reading goals may be strictly related to the school context (such as content
area learning), but they are also relevant in a much wider context, such as
their future professional and societal careers.

Notes

1. The prevocational track is subdivided in three types. We selected our sample
from the two lowest of these, representing about the 30% lowest scoring on
the general attainment test.

2. A significant main effect of the ‘treatment variable’ indicates a significant
difference between treatment and control group on the dependent variable at
the start of the study, whereas the interaction between occasion and
treatment indicates a difference in growth between treatment and control
group on the repeatedly measured dependent variable (reading
comprehension), which can be seen as the effect of the treatment.

3. The difference in �2�Loglikelihood of nested models has a Chi-square
distribution with a number of degrees of freedom equal to the difference in
number of estimated parameters between both models.

4. The multilevel structure was tested but there was no significant variance at
school level, therefore unilevel analyses were carried out.
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Appendix A

Appendix B

Table A. Examples of strategy assignments, translated from several assignment
sheets from the program “Nieuwsbegrip”
Strategy Example

Predicting This text has five subheadings. Write down for each subheading
a) which thoughts it evokes and b) what you already know
about the subject addressed in the subheading.

Summarizing Read the text. Read paragraph by paragraph and underline in each
paragraph the most important information. For each paragraph,
write one or two sentences summarizing it. Use the words you
underlined.

Self-questioning Read the text. Note at least five questions that spring to mind
while reading.

Clarifying Search the text for difficult words. Try to uncover their meaning
using these hints: a) reread the previous piece of text or read on,
b) look at the illustrations in the text, c) look at the word: you
might know part of the word, d) sometimes you have to use your
own knowledge to figure out word meanings, or e) use a dictionary.

Interpreting
cohesive ties

Read the text. Underline the signal words. Answer the questions,
while noting the signal words:

� Which contrast is explained in lines 16-17? [signal word¼ however]
� Why are energy boosters unfit as sports drinks? [signal word¼ hence]

Figure B. Overview of the timeline of all research activities during the experiment.
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