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Preface
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life. The more than one thousand days to meis like water to afish. Too cold or too

warm, isonly known by itself. Fortunately, here finally comes this dissertation.
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passion that | have gained in their classes have driven me till the end of this work.
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This is the conclusion of my dissertation, but just a first step to a new journey.
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flickering whisper: befit, be nice and keep smiling!

Ling Li
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General Introduction

The rhythm of the modern society development and the exponential accumulation
of knowledge in science have put a great pressure and challenge on the mission of
education, as well as on educators and students at various levels. “We are drown in
information and starving for knowledge.”* How to cultivate independent and
effective readers is the mission and a big challenge for reading instruction in
schools. In the present study, we report the findings of an intervention to improve
students' reading comprehension through teacher facilitated reading strategy
instruction and peer tutoring practice. The present study is partly areplication of a
Flemish study (Van Keer, 2002, 2004; Van Keer & Verhaeghe, 2003, 2005), which
is based on a similar Dutch intervention program (Fukkink et al., 1997) in the
Netherlands. The Flemish intervention was quite successful in improving 2" and
5" grade students reading comprehension through reading strategies instruction.
Yet, the results with respect to the additional value added by having students
practice the reading strategies in peer tutoring dyads were ambiguous. As will be
explained further in this introductory chapter, both the successes of the Flemish
study as well as the questions that remain provided reasons for a replication study

with some modifications and extensions.

In this introductory chapter, we will first explain the important concepts involved
in both the Flemish and the Chinese study. Then we will briefly summarize the
results from the Flemish study and the research questions that will be addressed in
our study. To highlight the relevance of these research questions for Chinese

education, we will then point out a series of problems in common reading

! Quote from Rutherford D. Roger.
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instruction practice in China, and indicate how these problems can be dealt with by
introducing the two main elements from our intervention program. Then, the
hypotheses guiding our study will be phrased and schemes showing how the
research questions were addressed by the different research activities we have
undertaken and the analyses we performed, will be introduced. Finally, the

structure of the thesiswill be described.

1. Main concepts and theor etical grounding

The intervention that is evaluated in our study combines two lines of research:
reading strategies instruction research and research on peer tutoring. In the next
two paragraphs each of both will be discussed first. The link between both angles

can be found in the concept of metacognition, which is described right after.

1.1. Reading strategies

Strategies are mental operations or techniques used to solve problems and to
enhance performance (Alexander & Jetton, 2000). Reading strategies are methods
or means that individuals use to have a better grasp on the meaning of reading
materials. They are essentially related to the goals of reading and to how to achieve
those goals. The knowledge of reading strategies includes declarative, procedural
and conditional knowledge. With declarative knowledge, children have a
conceptual understanding of the functions and purposes of a repertoire of strategies.
With procedural knowledge, they know how to use strategies step by step and
apply them with the requisite actions. With conditional knowledge, children begin
to understand when and why strategies are effective. The conditional knowledge is
fundamental for children's spontaneous transfer of appropriate strategies to

different situations.

Reading strategies can be seen as belonging to the broader category of learning
strategies, and therefore share a number of characteristics (Paris & Lindauer, 1982):
(a) They are deliberate actions performed to attain particular gods; (b) they are



General introduction 3

based on self-generation and invention, rather than rule following; (c) they invoke
cognitive skills and motivational will; (d) they include socially assisted tactics for
problem-solving tasks; and (f) they involve automation and transferring to a variety
of tasks (Paris & Winograd, 1990).

To be an independent learner requires that the students foresee the learning goals,
make good planning, monitor and regulate the learning process and engage in
self-reflection and evaluation of the learning results (Zimmerman, 1998). Goal
setting, planning, monitoring, regulating, reflecting and evaluating are
metacognitive acts. Their object is not the learning content as such but the
cognitive strategies that are used to master the learning content (e.g., making a
scheme, rehearsing, etc.). Not only can reading strategies be used for learning
purposes, within reading strategies a similar distinction between cognitive reading
strategies (directly applied to the text) and metacognitive reading strategies can be
made.

In the present study students were given direct instruction in six reading strategies:
(a) activating prior knowledge, (b) finding the meaning of unfamiliar words and
expressions, (¢) making predictions, (d) finding main ideas of texts, (€) monitoring
and regulating comprehension of the texts, and (f) distinguishing different types of
texts. The selection of these reading strategies is based on a lot of other reading
research (e.g., Alexander, Graham, & Harris, 1997; Anderson & Roit, 1993; De
Corte et al, 2001; Klinger & Vaughn, 1996; Palincsar & Brown, 1984; Pressley, et
al.,, 1992). Taking this set of reading strategies as a whole, a number of
characteristics can be distinguished.

First, the set contains both metacognitive strategies (e.g., (€) monitoring and
regulating one's own understanding) and cognitive strategies (the rest). The
cognitive strategies are useful for solving specific problems during the reading
process. These cognitive strategies are distinguished from specific behaviors

during reading. For example, Alexander (2006) includes questioning, clarifying,
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and elaborating as reading strategies. We think that questioning, clarifying and
elaborating are specific behaviors that could be performed when applying amost
any of the six aforementioned strategies. Therefore they are not to be included in
the strategy list. They are — in a sense — from a lower level than the six strategies
listed above. In our program, one would find behaviors such as questioning,
clarifying and elaborating as part of the steps that students are encouraged to take
when applying and practicing the reading strategies.

Secondly, the series of strategies follows a more or less chronological order, from
what one can do before reading (e.g., activating prior knowledge by talking about
what the reader already knows about the topic, classifying the type of the text),
going to what can be done during reading (e.g., make sure one understands the
meaning of words and expressions,), till what to do after reading (e.g., finding the
main ideas of the text). This chronology is easy for children to remember.

Third, in the cognitive operations that are invoked by the strategies, there is some
ordering in complexity, from simpler strategies and cognitive operations, such as
decoding and finding the meaning of new words, to more complex ones such as
summarizing, reasoning and inferring to find the meaning of the text. This order

facilitates the instruction by the teachers and mastering by students.

When comparing the six reading strategies with the six metacognitive acts
distinguished above, one will find no explicit reference to goal setting, planning,
reflecting, and evaluating. The focus on monitoring and regulating — as far as
metacognitive strategies are concerned — is related to the broad variety of reading
situations or contexts to which the reading strategies in our program are meant to
be applicable. We did not want to focus on reading within the context of study only.
Therefore we choose reading strategies that are widely applicable, for example aso
when reading for fun, for the joy of the imagination that is provoked by a story or
the beauty of the phrasing. In such contexts, metacognitive acts such as goal setting,
planning or evaluation are less explicitly present or needed than in a context in

which studying or information gathering is the main purpose. It is clear that other
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programs that do focus on reading for information or study purposes would
emphasize these other metacognitive acts as well and would also include a number
of additional cognitive strategies that are quite complementary to the ones that

were taught in our intervention program.

Most research on reading strategies is done in western countries, involving
English-speaking students and teachers using English as the language of instruction
(Palincsar & Brown, 1984; Pressley et al., 1992), or some other western language.
In 1997, the Elementary School Journal devoted a specia issue on
implementations of reading strategy instruction in elementary schoolsin the United
States. The present study is based on a Flemish study (Van Keer, 2004; Van Keer
& Verhaeghe, 2003, 2005) involving regular Flemish primary school classrooms
with Dutch speaking pupils and Dutch as the language of instruction.

For the purpose of the present study the intervention program used in the Flemish
study has been translated and adapted for use in regular Chinese primary school
classrooms in Mainland China. The aim of the program was to improve Chinese
pupils reading comprehension when reading Chinese texts. When transferring
interventions to a different culture, especially in the field of reading, both cultural
and linguistic issues have to be tackled. Languages such as English or Dutch
belong to the Indo-European language system, and have a phoneme-based writing
system, which is totally different from a language with a morpheme-based writing
system such as Chinese (McBride-Chang, et al., 2003; Packard, 2000). Apart from
this very obvious difference, there are aso differences with respect to the way
words and more complex concepts are formed. In Chinese language, more
complicated words are often built from simpler and more common used
morphemes, while in Western languages, the morphological knowledge is often
related to the knowledge of Greek or Latin roots or knowledge about suffixes that
on their own have no meaning (Carlisle, 1988; Champion, 1997). In Chinese, these
morphemes can be flexibly combined to form more complicated concepts. In

comparison with Western languages such as English, Chinese is more analytic and
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it is easier to derive the meaning of a new concept from the individual morphemes
(Packard, 2000). This may facilitate Chinese beginners' reading process. Therefore,
taking into account the language differences, it has to be verified whether reading
strategies that have proven to be effective in English or Dutch would also be useful
in improving reading comprehension in Chinese. Cultural differences may have
consequences for the content of the reading materials considered to be appropriate
or appealing for the pupils of the age levels involved in our intervention program.
They may also affect the way teaching methods affect students' learning. These
and other related aspects, as well as the adaptations that were made to the
intervention program to make it fit to the Chinese linguistic, cultural and
educational context will be discussed in more detail in Chapter 1 and some of the

following chapters.

1.2. Peer tutoring

Peer tutoring (PT) is a specific form of peer-mediated instruction in which one
student serves as an instructional agent (tutor) towards another student, the tutee
(Topping & Ehly, 1998). It is a specific form of cooperative learning. With other
forms of cooperative learning and with the wide diversity of learning activities
known as collaborative learning, it shares the common feature that the individual
learning process is based on and embedded in the interaction between learners.
With other forms of cooperative learning (and in contrast to forms of collaborative
learning), it shares the feature that these interaction processes are well-scaffolded
by means of materials that are highly pre-structured by teachers (or the program
designers) and the tasks students get are rather well-structured tasks. The learning
processes focus more on the mastery of pre-defined concepts or skills rather than
on the co-construction of open skills (Strijbos, 2005). Different from many other
forms of cooperative learning, peer tutoring is characterized by (1) the specific type
of role taking (tutor vs. tutee), (2) the way it is structurally embedded in the
curriculum and classroom organization with frequent (e.g., weekly) tutoring

sessions scheduled, (3) the way the learning and interaction processes are
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scaffolded (Topping & Ehly, 1998; Topping, 1998). In our case, a set of
pre-designed assignment cards was used, specifying the main steps of the target
reading strategy and main generic questions that help to apply that reading strategy
during reading. In addition, tutors were given a series of lessons on how to become

an effective tutor.

Two categories of PT can be distinguished according to the age difference between
tutor and tutee: “same-age tutoring” (SA) and “cross-age tutoring” (CA).
“Reciprocal same-age tutoring” (RSA) is a specific form of SA in which the
tutor/tutee role is exchanged regularly so that both students have equal chances to
act as atutor (Fantuzzo et al., 1992). In this study, two types of peer tutoring are
examined: CA (with a 5 grade tutor tutoring a pa grade tutee) and RSA (dyads

formed classmates, in either 5" grade or 2™ grade).

1.3. Metacognition

Since one of the reading strategies in our intervention program is metacognitive in
nature, and the other strategies are to be considered as tools for enhancing
comprehension through the regulation of the reading process, metacognition is a

key notion in our study.

Metacognition is knowledge about knowledge or thinking about thinking. It is
defined by Flavell as “ knowledge and cognition about cognitive phenomena”
(Flavell 1979, p. 906). According to Myers & Paris (1978), metacognition relates
to individuals, tasks, goas and strategy. It includes planning, monitoring,
regulation and reflection activities during cognitive processes (Garner & Alexander,
1989) and it decides what, when and how strategies should be used (Paris, Lipson,
& Wixon, 1983). Although there has been disagreement on the exact definition of
metacognition, two broad classes of metacognition are often referred to: (a)
knowledge about one's knowledge, processes, and cognitive and affective states;
and (b) strategies to monitor and regulate that knowledge, those processes and
those states (Hacker, 1998; Jacobs & Paris, 1987). The term metacognitive
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awareness belongs to the first broad class. It refers to the awareness of one's
cognitive state or processe; on aless articulated level, e.g., the awareness of being

a competent reader.

Metacognitive skills are considered to help children becoming independent readers
who can monitor and regulate their own reading processes, independent from
teachers who point out and clarify difficult parts of reading materials. Including
metacognitive strategies in reading instruction probably increases chances for
continuous growth in reading comprehension, independent from teachers. But
whether metacognitive strategies really have played a role in any improvement of
reading comprehension that is observed, is not easily assessed. However, long-term
effects on reading comprehension can be considered as a good indicator (albeit

indirect) that indeed metacognitive skills have played arole.

In peer tutoring, the tutors' main task is to monitor and regulate the tutees’ reading
process. Tutors ask questions to check if tutees understand the text or master the
reading strategies well and give corrections or explanations when necessary. Our
hypothesis is that this “teaching experience” gives tutors unique opportunities in
practicing metacognitive skills. Since monitoring and regulating someone else’s
behavior is probably easier than monitoring one’s own behavior, a tutor can more
easily acquire metacognitive skills and then transfer them to his’her own reading.
Peers are close in age, and they use similar languages. They often do not hesitate to
ask or answer questions. It is from this perspective that in the present study peer

tutoring is considered to be equally beneficiary for tutorsasit is for tutees.

In our study, we measured metacognition through two means. In the observational
study reported in Chapter 2, observation and videotape recording was used. We
selected dyads from the CA and RSA groups, videotaped a number of their reading
sessions and analyzed the interactions within the dyads, focusing on indications for
the use of (metacognitive) reading strategies. In the main study (including al

students and all conditions) the use of reading strategies and metacognitive



General introduction 9

awareness was measured by means of a self-report questionnaire. Students were
asked “off-line” to report on their (“on-ling”) awareness of reading tasks, their
reading skills or how well they perform in reading. Other items in the self-report

guestionnaire were used as indicators for the use of reading strategies.

1.4. Theoretical ground — self-regulated learning

The two elements of intervention could be integrated into the theoretical
framework of self-regulated learning. Self-regulated learning is a metacognitively,
motivationally and behaviorally active learning process (Zimmerman, 1986). This
process is acyclica loop. At any point the process could be influenced by the past
results or experience. Self-regulated learning depends on metacognition,
self-monitoring and regulative skills that are adapted to the problem context and
use various strategies to solve problems and reach the goals; it also requires

motivation and volitiona efforts.

Self-regulated learning is not a system of its own. It is contextually situated in a
specific environment. It is also an individua’s learning process towards pre-set
godls. In his social cognitive theory, Bandura (1986) stated that human functioning
involves interaction among three resources. behavioral, environmental and
persona variables. Zimmerman (1994, 1998) inherited the framework of social
cognitive theory and broke the three resources into six areas where self-regulatory
processes can be applied: motives, methods, time, outcome, physical environment
and social environment. Self-regulated learning exerts efforts from motivation and

behaviors and uses metacognitive knowledge to achieve learning goals.

The two elements of our intervention program, reading strategy instruction and
peer tutoring practice can be integrated into in the theoretical framework of
self-regulated learning. Reading is an important source and method for learning. As
is mentioned above, although reading should not only be regarded in the context of
learning, when taking about self-regulated reading comprehension and
self-regulated learning, basically the same concepts apply. In both cases, cognitive
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strategies are needed to solve specific problems, e.g., to find the meaning of an
unfamiliar words or concept. The adequate use of these cognitive strategies
requires that one is aware of the problem (monitoring of one's own understanding
is therefore needed), that one knows the cognitive strategies (declarative
knowledge), but also how (procedura knowledge) and when to use them
(conditional knowledge), so that one can decide in an effective way which strategy
to use (regulating one's own reading / learning process). Also the other phasesin
the metacognitive process that are usualy distinguished (goa setting, planning,
evaluation, reflection) principally apply to the reading process. That is particularly

the case when reading takes place within the context of studying.

The second element--peer tutoring can be considered as an intermediate phase
between dependent and independent learning. Self-regulated learning also includes
“social forms of learning such as modeling, guidance and feedback from peers,
coaches, and teachers’ (Zimmerman, 2002, p. 1). It develops initialy from social
resources to self-resources, from observation and emulative study to self-control
and self-regulation (Schunk, 2002). Independent learners grow from
inter-dependent sources. We could not expect students to be independent from the
very beginning. They learn to be independent by observation, by imitating others,
by interdependent learning. Learning by teaching or learning with peers is an
intermediate phase. From teaching, they can grow into more effective learners. By
working together or learning from each other, students can learn to become
independent learners. Both instruction by the teacher and cooperative learning with

peers or older students are integrated in our intervention program.

We choose the framework of self-regulated learning, because (1) it advocates both
cognitive and metacognitive strategies to achieve learning goals, which is also one
of the key elements in our study; and (2) it emphasizes the bilateral, dynamic and
cyclic interactive relationship between the social environment and individuals. In
this sense it has a better ecological validity than other learning theories, such as

information processing theory. In our study, this ecological element was primarily
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taken into account by studying the effects of our intervention program within the
natural context of existing class groups within schools, with regular school teachers
as the primary facilitators of students' learning. It was aso taken into account by
including indicators of the family environment that may be of influence on

students’ learning.

In addition to self-regulated learning theory, we will aso refer to other,
complimentary theoretical bases, such as information processing theory and
Vygotsky's theory about Zone of Proximal Development (Vygotsky, 1978) to
explain particular findings, such as difference between CA and RSA dyad
interaction processes, the benefits of CA tutees from cross-age tutoring practice,
etc.

2. A replication of a Flemish study, with some modifications and
extensions

Our intervention program is based on an origina Dutch program (Fukkink et al.,
1997) and is partly a replication of similar study with Flemish primary school
pupils (Van Keer, 2002, 2004; Van Keer & Verhaeghe, 2003, 2005). The Flemish
study has found significant positive effects of reading strategy instruction on
students’ reading comprehension. The results appeared to be clearer for the fifth
grade than for the second grade. In fact for the second grade, significant effects
were only found for students in the CA-condition and on the short term (on the
posttest); for students who had practiced the reading strategies individually under
the teacher’s supervision or in RSA dyads no differences with students in the
control condition were found (Van Keer & Verhaeghe, 2005). For the fifth grade,
significant short-term effects were found for all three experimental conditions. In
addition, in Grade 5 it was also found that CA tutors made significantly more
long-term gains than students in the RSA tutoring groups (Van Keer, 2004). When
also the effects on the (self-reported) use of strategies and the incidence of negative
self-efficacy related thoughts during reading are taken into account, the Flemish



12

Genera Introduction

study appears to indicate that the combination of direct instruction of the reading

strategies by the teacher and practice in CA dyads is the most powerful learning

environment for both second and fifth graders.

Our main reasons for replicating this study in Chinawere:

)

)

©)

to find out whether reading strategies instruction would bring
comparable benefits to Chinese primary school pupils with regard to
their Chinese language reading comprehension skills and related
variables such as the use of reading strategies, metacognitive
awareness and reading attitudes; if so, introducing reading strategies
instruction into Chinese schools would be a proper way to bring up
more independent readers who are capable of using effective methods
to solve reading problems and achieve good comprehension results. In
this way a contribution would be made to solving a number of

existing problemsin Chinese reading instruction;

to find out whether in the context of Chinese primary education peer
tutoring (in any of the two forms that were tried out) would create any
additional value for the students, either with respect to the their
reading comprehension skills or with respect to the use of reading
strategies, their attitudes toward reading or how they think about their
reading competency;

to find evidence for the hypothesis that cross-age peer tutoring — more
particularly for the tutors — provides a more powerful learning
environment for practicing metacognitive skills that enable them to
become more independent, self-regulating readers than reciprocal

same age tutoring.

Similar to the Flemish study, we explored the treatment effects on students

reading comprehension growth on the short term and in the long run, both in 2
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and 5" grade. In addition, and also similar to the Flemish study, a number of
related questions were explored: effects on students use of reading strategies,

reading attitude and metacognitive awareness.

The intervention took place in natural classroom settings, organized on a weekly
basis and lasted for a whole school year. It involved eight primary schools from
two districts of Beijing, about 900 second grade and 750 fifth grade pupils, coming

from awide variety of social backgrounds.

All students in the experiment received direct instruction on reading strategies. In
addition, in two of the experimental conditions, these strategies were further
practiced in cross-age (CA) and reciprocal same-age (RSA) dyads. In the third
experimental condition, students practiced those reading strategies by themselves,

with the teachers’ guidance or help.

Regular Chinese language teachers were trained to carry out the different teaching
tasks: training tutors, teaching reading strategies, supervising the initial classroom
practice, and coaching the independent practice or peer tutoring sessions. These
teachers were intensively trained before the start of the program and frequently
observed and coached throughout the intervention period. They were provided with
teachers’ manuals, lesson scenarios, teaching assistance materials, children reading
books, and checklists (outlines) of each teaching lesson in the program. In every
school, discussions with all participating teachers from that school were frequently

organized to refresh important tasks or exchange useful experiences.

A distinct feature of our research is the observational study that was carried out to
gain a deeper insight in the processes that lead to the treatment effects. This
observational study involves an in-depth investigation of the interaction processes
within dyads, and how these processes differ across different types of tutoring

dyads, and across students' initial reading level and gender.
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3. Problemsin reading instruction in China®

With our study we mean to address a number of problems in Chinese reading
instruction. These problems mainly relate to the following characteristics
commonly found in Chinese reading instruction practice: (1) It focuses too much
on overt reading activities and ignores teaching students' efficient skills to
understand the deeper meaning of reading materials. Not enough attention is given
to more efficient ways to achieve a deeper understanding. (2) Reading performance
or “reading with expression” is used as the most important indicator of students
reading ability in primary language class. The latest Chinese Curriculum Standard
(Chinese Ministry of Education, 2001) summarizes the goal of teaching Chinese as
to “cultivate patriotic feelings and socialist morality” and to “grow love for the
mother tongue’. The most direct way to show the “feelings’, “emotions’ and
“love’ is to read with expression, which is shown in changes in speed, tones or
accents. (3) The question-answer and the knowledge infiltration style is commonly
used in reading instruction. Through teachers’ questioning and induction, students
are often led to the “road” that is laid by the teacher in advance and are guided to
give the expected answers (Cheng, 2006; Qi, 2004). (4) The Chinese curriculum
standard requires that students use different “methods’ to read, but doesn't give
any explanation on what these “methods’ are or nor does it give any suggestion on
how to meet this requirement. In reality, it is up to students themselves to discover
some effective reading strategies spontaneously. This situation is far from
favorable to create independent readers. It separates reading practice from reading
comprehension, effective methods from deeper understanding. Students lack
awareness and concrete skills in monitoring their reading process to detect

difficulties, and in solving specific reading problems.

! For more elaborations on this topic, please read Chapter 1.
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Chinese schools are crowded with students. In big cities, the class size in primary
schools ranges from 30 to 60. The traditiona teacher-centered way of giving
instruction more and more exposes its problems, such as a lack of attention to
students’ needs in classrooms, lacking of interactions with students, and lack of
individualized learning opportunities (Qi, 2004). The official curriculum
encourages socia interaction and cooperative learning among students in the
classroom. However, most teachers lack experience or useful guidance to organize
cooperative learning. Teachers sometimes organize small-group cooperative
learning in language classes, usualy with 3-5 students with mixed abilities in a
group and each group assigned a few questions to answer together. Theses
cooperative reading activities generally are result oriented--to answer the questions
assigned to the different groups, but do not provide enough scaffolding to students
nor are students taught how to think and solve problems (Chen, 2004). Not all
students in the groups are mobilized and the group usually relies on one or two
good students to find out the answers and to report to the whole class to “ support”
the situation (Lu, 2006), while other students in the meantime got a “free-ride”.
Some activities are so called “cooperative’, but in fact, “there is no change in
organization, nor clearance, concreteness, reality or insight in content” (Cheng,
2004, p. 6). Zhong (2006) summarized the problems of cooperative learning in
Chinese classrooms as full of spontaneity from teachers, lack of general design of
the learning situation, participation from only a few students, and lack of

effectivenessin learning results.

All in al, changes are needed to improve the situation in Chinese reading
instruction. In our intervention program, reading strategies and peer tutoring are
introduced in language instruction to lay the foundations for a deeper
understanding of the reading content. Better test results are not the ultimate goal,
but an indication that students are well on their way to reach the goal of becoming
independent, self-regulated readers who seek to understand meaning in texts and

solve the problems they meet while doing so.
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4. Hypotheses

The aforementioned research questions relate to the effects of the intervention,

having adjusted for the effects of students social background, gender, and other

potential confounders. The effects that were investigated include effects on reading

comprehension growth, use of reading strategies, metacognitive awareness with

respect to task requirements, reading performance and reading competence, and

reading attitudes. For each of these “families of effects’, specific hypotheses are

phrased in every chapter. They generaly follow the structure that was adopted for

the hypotheses with regard to the effects on students reading comprehension

growth:

(1) Reading strategy instruction significantly promotes Chinese students
reading comprehension development in Chinese language. At the
posttest, all the experimental groups will show significantly more

growth in reading comprehension than the control groups.

(2) In addition to the positive effects of reading strategy instruction,
there is a significant extra effect from practicing the reading
strategies in peer tutoring dyads. At the posttest, both CA and RSA
students will demonstrate significantly more growth in reading

comprehension than RS students.

(3) The additional growth in reading comprehension is significantly

larger for studentsin CA condition than in the RSA condition.

(4) Students in the experimental groups keep the gains they made during
the intervention for at least six months. At the retention test, all
three experimental conditions still show a significantly larger
growth than the control groups; students involved in peer tutoring

practice (CA and RSA groups) show significantly more growth than
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those in RS groups, and 2™ graders in CA groups show significant

more growth than 2™ gradersin RSA groups.

5. Theoretical and oper ational scheme

In this section we present two schemes — a theoretical scheme and an operational
scheme. In the theoretical scheme, the relationship among the main elements,
concepts and outcomes in our study are shown. Within the framework of
self-regulated learning, the two components of the classroom intervention are
specified: reading strategy instruction and peer-tutoring practice. Expected outputs
are shown on the right hand side of the scheme, adjusting for the effects of various
confounders related to student characteristics, their family background, their
classes and schools. The scheme indicates that it is hypothesized that the
intervention program has an effect on students metacognitive skills, which — in
turn — enables them to perform better when confronted with a reading
comprehension task. Associated with this better reading comprehension
performance are effects on students metacognitive awareness and students
reading attitudes. No specific hypotheses about the nature or direction of these

associations are phrased.

The operational scheme shows how the different elements identified in the first
scheme, were measured, how the resulting data were analyzed and in which

chapter the results are reported.

As one can see, different types of instruments and “measurements’ (including
narratives, observation, observation coding scheme, reading comprehension tests
and questionnaires) were used and different types of analyses were performed.
Some of these analyses only had an instrumental function, e.g., for creating
measures or variables out of the raw data. This was the case for the IRT-calibration
of the reading comprehension tests, the exploratory factor analyses and the

confirmatory factor analyses using structural equation modeling. As one can seein
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the scheme, no arrows are drawn directly from the boxes representing those
analyses to the output section of the scheme, but only to the more central multilevel
repeated measures analyses box. Since the focus of the study is on the substantive

results, the purely instrumental analyses will only be briefly reported.

6. Structur e of thethesis

The last column of the second scheme also shows the structure of the thesis. In the
Introduction chapter, the general picture of the whole study is drawn. In Chapter 1,
we describe the challenges we met during the implementation of the intervention
and our solutions. In Chapter 2, we take an in-depth look at the within-dyads
interaction processes during the peer-tutoring sessions and compare the differences
between CA and RSA dyads with regard to metacognitive processes. Chapter 3, 4,
5 & 6 report the intervention results of students' growth in reading comprehensions,
use of reading strategies, reading attitude and metacognitive awareness. These
results cover both fifth and second grade. The last chapter provides a genera
discussion. It synthesizes the findings in the study, presents comments and
conclusions, and discusses the limitations of the study and possible directions for

future research.
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Chapter 1

Fitting a Developmental Project
in Chinese Educational Framework:
Challenges, Solutions and Results:

Abstract

This article reports the implementation of an educational intervention in
Chinese primary schools in Beijing (China). Reading strategies instruction
and peer tutoring were the two elements implemented to improve Chinese
students’ reading comprehension abilities. Assessment of students' reading
comprehension and teachers written comments were used to illustrate the
results of the intervention. It is argued that (1) it is very crucia to form a
good partnership with the local educational authority and adapt the project to
the educational framework and culture; (2) to train local teachersto carry out
the project, both short-term intensive training and long-term scaffolding
during the implementation are needed; (3) in order to keep teachers
motivated and ensure the intervention quality and treatment fidelity, a great
effort is needed to give constant evaluation, feedback and encouragement to
the teachersinvolved.

Key words: education  development China primary schools
reading strategy peer tutoring

" This chapter is based on an article with the same title submitted to the International Journal of Educational
Devel opment for publication.
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1. Introduction

For most developmental projects done in developing countries, there is no smooth
implementation process. As is reflected by many developmental projects in
education, one of the biggest difficulties is the resistance from the host countries
towards complete acceptance of the design and teaching approach (Gu, 2005). This
resistance may come from the local educational authority, because the main goals
of the projects don't fully fit the goals set by the educational policy makers in the
host countries; it can also be due to the gap between Western innovations and local
realities; or the gap between practice-oriented teachers vs. academic researchers.
Sometimes teachers could hardly see the meaning of the studies for their classroom
practice. Or it is smply the consequence of insufficient training of the teachers
carrying out the projects. This article describes an educational development project
in eight primary schools in Beijing, China. Reading strategies instruction and peer
tutoring were the two innovative elements implemented to improve Chinese
students’ reading comprehension skills. Assessments of students' reading
comprehension and teachers written comments were used to evaluate the results of
the intervention. It is argued that recognizing the resistance and gaps and trying to
adapt the project to the local educational and cultural framework are the solutions
to various challenges. In addition, a long-term effort is needed to guarantee the

quality of the implementation processes.

1.1. The usefulness of reading strategy and peer tutoring in Chinese
primary schools

With our study we mean to address a number of problems in Chinese reading
instruction'. These problems mainly relate to the following characteristics

commonly found in Chinese reading instruction practice:

! For anillustration of typical Chinese reading lessons, please read the transcriptions of two
exemplary lessonsin the Appendix.
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(2) It focuses too much on overt reading activities and ignores teaching students
efficient skills to understand the deeper meaning of reading materials. A lot of
teachers still have a strong belief in the very famous Chinese saying “shu du bai
bian, qi yi zi xian” (if books are read for a hundred times, their meaning will be
shown automatically) and they tend to ignore the importance of deep understanding
of the reading materids, as well as effective methods to achieve such
understanding. A lot of different “ways of reading” have been organized by
teachers, such as individua reading, silent reading, collective reading, small-group
reading, whole-class reading, role-reading (students taking the role of different
characters), and performance reading (Cao, 2004). Many teachers assume that
reading comprehension is a natural consequence of lots of reading practice. If
students read texts aloud for enough number of times or if they could memorize
them, they are assumed to understand the content. Whether there are more efficient

ways to achieve a deeper understanding, is not the main concern of teachers.

(2) Reading performance or “reading with expression” is used as the most
important indicator of students understanding in primary school language class.
The latest Chinese Curriculum Standard (Chinese Ministry of Education, 2001)
summarizes the goal of Chinese teaching as to “cultivate patriotic feelings and
socialist morality” and to “grow love for the mother tongue”. The most direct way
to show “fedlings’, “emotions’ and “love” is to read with expression and to show
the characters emotion or mood in the text with explicit performance, such as
change in speed, tones or accent. Since it is easy for teachers to demonstrate and
for students to imitate, the role of expressive reading is often dominant in language

instruction. As one teacher wrote:

Snce “training” is deleted in the Chinese Curriculum Standard, people
[teachers] fear to mention training and don’t dare to given any training.
Instead, [they] talk about humanity, during the whole lesson let students
feel the texts again and again, and talk about what they have felt [from the
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texts] and ignore any training and application [of skillg] in language (Lu,
2006, p. 39)%.

(3) The question-answer and the knowledge infiltration style are still quite typica
in the reading instruction. The common practice in Chinese reading instruction is
the so-called “carrying questions in your mind to read ”. “Presetting the lesson
scenarios’ is still atypical way for teachers to prepare for reading instruction (Ding,
2005). Through questioning and induction, students are often guided to the road
that islaid by the teacher in advance (Cheng, 2006; Qi, 2004) and teachers lack the

skillsto cope with students' spontaneous responses.

(4) On the policy level, though, it is stated in the Chinese Curriculum Standard
(2001) that the general goal of reading instruction is to “gain independent reading
ability” and “use different methods to read”. The Chinese Curriculum Standard
(2001) however, doesn't give any explanations on what these “methods’ are nor
any guidance on how to meet this requirement. The task of defining effective
means to reach theses general goals and have them mastered by students is left to
schools or teachers. However, as most teachers are used to teaching contents and
are not trained to teach strategies (Peterson & Swing, 1983), in redlity it is up to
students to discover reading strategies spontaneously themselves in reading
activities. Unfortunately, only limited number of students discover such reading
strategies by themselves. According to a vast body of research, reading strategies
could be mastered by students through explicit instruction and these strategies
could be transferred to their genera reading activities (Anderson & Roit, 1993;
Jacobs & Paris, 1987; Osman & Hannafin, 1992; Perkins & Salomon, 1988;
Pressley & Van Meter, 1993; Sawyer, Graham & Harris, 1992; Pressley &
Goodchild, et al., 1989; Pressley & El-Dinary, et al., 1992). Not different from
many other countries, the Chinese situation is far from favorable to cultivate

independent readers. It separates reading practice from reading comprehension,

! Trandation from Chinese.
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effective methods from deeper understanding. Students lack awareness and
concrete skillsin monitoring their reading process and detecting difficulties, and in

solving specific reading problems.

Chinese schools are crowded with students. In big cities, the class size in primary
schools ranges from 30 to 60. The teacher-centered traditional instruction has more
and more exposed its problems, such as a lack of attention to students' needs in
classrooms, too few interactions with students, and a shortage of individualized
learning opportunities (Qi, 2004). The official curriculum encourages socia
interaction and cooperative learning among students in classroom. However, most
teachers lack the experience or useful guidance to organize cooperative learning.
Teachers sometimes organize small-group cooperative learning in language classes,
usually with 3-5 students with mixed abilities in a group and each group assigned a
few questions to answer together. Theses cooperative reading activities generally
are result oriented. Students are expected to answer the questions assigned to their
groups, but are not provided with enough scaffolding nor are taught how to think
and solve problems (Chen, 2004). Not all students in the groups are mobilized and
the group usualy relies on one or two good students to find out the answers and to
report to the whole class to “support” the situation (Lu, 2006), while other students
in the meantime got “free-ride”. Some activities are so called “cooperative’, but in
fact, “there is no change in organization, nor clearance, concreteness, redlity or
insight in content” (Cheng, 2004, p. 6). Zhong (2006) summarized the problems of
cooperative learning in Chinese classrooms as full of spontaneity from teachers,
lack of genera design of the learning situation, participation from only a few

students, and lack of effectivenessin learning results.

All in al, changes are needed to improve the situation in Chinese reading
instruction. In our intervention program, reading strategies and peer tutoring are
introduced in language instruction to lay the foundations for a deeper
understanding of the reading content. Better results on reading comprehension tests

are not the ultimate goal, but an indication that students are well on their way to
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reach the goa of becoming independent, self-regulated readers who seek to
understand meaning of the texts they read and solve the problems during the

course.

Although teacher facilitated reading strategy instruction and peer-tutoring practice
have been well-established in Western research fields and in some school
curriculum, it is hardly practiced in China and the combined effect of the two
elements has not been studied in China. Among various intervention programs in
schools to improve students' reading and mathematics results, peer tutoring is the
most cost-effective and has the most favorable input-output ratio (Levin, Glass &
Meister, 1987). It makes use of natural human resources from students and

empowers their self-regulated learning ability.

Our educational project also fits teachers professional development. Asis required
by the Beijing educational authority, teachers need to have at least 36 hours of
in-service training in each semester (Beijing Educational Committee, 2000).
Teachers are also encouraged to participate in various kinds of educational research
projects and their research experience has an impact on their evaluation and further
career development. In this sense, our educationa project also meets the needs of

teachers' career development.

1.2. Design and experimental conditions

The study in Chinais a replication of a similar Flemish study (Van Keer, 2004;
Van Keer & Verhaeghe, 2005). It involves two lines of intervention — reading
strategy instruction and peer tutoring. Six reading strategies were taught to students:
(a) activating prior knowledge, (b) finding the meaning of unfamiliar words and
expressions, (¢) making predictions, (d) finding main ideas of texts, (€) monitoring
and regulating reading comprehension, and (f) distinguishing different types of
texts. These reading strategies were chosen in accordance with many of other
studies in reading instruction (De Corte et al, 2001; Klinger & Vaughn, 1996;
Pressley et al., 1992; Palincsar & Brown, 1984). This series of reading strategies
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encompasses the following features: (1) the strategies are organized according to
the general sequence of reading activities, before reading, during reading and after
reading; (2) they are organized from simple strategies, such as decoding and
finding the meaning of new words, to more complex ones such as summarizing,
reasoning and inferring meaning between lines, (3) the series contain both
cognitive strategies (making predictions and summarizing main ideas of the
paragraphs or text) and metacognitive strategies (e.g., monitoring and regulating

understanding).

The other line of intervention is peer tutoring (PT). Peer tutoring is a specific form
of peer-mediated instruction in which one student serves as a helper or tutor for
one another student, the tutee (Topping & Ehly, 1998; Topping, 1998). We
included two categories in the intervention: “cross-age tutoring” (CA, afifth grade
tutor tutoring a second grade tutee) and “reciprocal same-age tutoring” (RSA, two

classmates taking turns to tutor each other, either in the fifth or second grade).

In the intervention, we interweaved these two lines of intervention in one program
that was organized on a weekly basis for a whole school year. All students in the
experiment received instruction on reading strategies. In CA and RSA groups,
students were matched into dyads to read together. Because most of Chinese
schools lack reading resources for students, to facilitate the research, approx. 2,500
children’s books were purchased for students in both grades and they were
circulated regularly among the participating schools. To evaluate the different
innovation elements, five conditions were set up: reading strategy instruction plus
cross-age tutoring group (CA), reading strategy instruction plus reciprocal
same-age tutoring group (RSA), reading strategy group (RS) and control group
(CON). Ancther free reading group (FR) was set up as a second control group to
test the effect of the new books. Studentsin all three experimental conditions got a
series of lessons in the six reading strategies. All spent a comparable amount of
time in practicing the reading strategies. But in CA and RSA groups, this practice

mainly took place in peer tutoring dyads. In RS groups, this practice was done
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individually in whole class settings. Students in the control groups spent a

comparable amount of time in other Chinese language related activities.

1.3. Investment and resource allocation

This project was funded by the Special Research Fund from Ghent University,
Belgium. The costs of the implementation included hiring a project coordinator and
assistants, organizing teacher training and assessing the results of intervention. In
addition, the costs aso included purchasing the 2,500 books and various materials
related to the intervention. The schools in the intervention invested with teachers
manpower and about one hour of extracurricular time per week. The project
coordinator gave a full support to everything related to the implementation of the
project. At the end of the one-year intervention, she aso informed al schools
briefly about the intervention effects. Students were assessed for three times: right
before and right after the intervention, and half a year after intervention was

stopped.

During this one and a half year period, the implementation and evaluation of the

project went fairly smooth. However, we were confronted with various challenges.

2. Challenges and solutionsin implementing the inter vention

2.1. Challenge 1: to land the educational intervention on the local
platform

As aproject funded by a Belgian University in a Chinese educational setting, it was
almost impossible to recruit Chinese primary schools directly. No Chinese schools
were familiar with the Flemish university nor did they recognize its authority in
educational research. Although in China it is beneficial for primary schools to
participate in educational research and research experience of schools and teachers
is considered to be one of the important indicators of school quality, this research

experience has to be recognized by the loca educational authority. In the city of



Chapter 1 35

Beijing, there is a hierarchical educational administration, from city to district
educational committee, to the district education and research ingtitute and primary
schools, as is shown in Figure 1. With regard to educationa research, there is a
close research partnership between the district educationa research institute and
universities doing research in education, e.g., Beijing Normal University. The
district education and research ingtitute depends on university professors or
researchers to organize research and write reports; and universities need support
from the district education and research institute to recruit schools in research
projects. In our situation, to land the project in Beijing successfully, we needed to
fit it in the existing research hierarchy and networks first. Therefore, a research
partnership with Beijing Normal University was formed, based on common
research interest. To make our developmental project recognized by the district
education and research ingtitute and to attract schools to participate, we reached an
agreement with professors from Beijing Normal University to integrate our project
as a self-funded subproject of a National Key Project in the 10" Five-Year Plan in
Educational Science “ Education and development - integrative psychological
research on creative intellectuals’. Therefore, with the help of Beijing Normal
University, we made contact with the district education and research institute to
recruit and select schools. Once the “back-door” contact with the primary schools
was formed, the Chinese project coordinator hired by Ghent University could start
to discuss research plans with school principals and teachers and prepare for the

intervention.

The loca educational hierarchy and the partnership with Chinese primary schools
are represented in the Figure 1. On the left hand side is the hierarchy of the
educational administration; on the right hand side of the figure, the broken line
with an arrow indicates the * back-door” contact from Ghent University to the loca

Chinese primary schools.

Eight schools were finally chosen for the study. About 900 second graders from 24

classes, 739 fifth graders from 20 classes, and 36 teachers were involved. 70% of
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the students are from working class families, with a family monthly income of
3,000 - 4,000 RMB (or 375-500 USD). About 10% of the students come from “city

new immigrants’ families (Chinese farmers moving from countryside to big cities).

Thelocal educational administration
hierarchy

City Educational Committee

—

District Educational Committee

v

District Education and Research
Institute

v

«——] Beijing Normal | (.Tuhent.
University University
/7
-

Figure 1. The local educational hierarchy and research partnership between
Ghent University and Chinese primary schools

Once schools agreed to participate in the study, practical arrangements with regard

to time were to be made. As the consequence of years of centralization in education,

thereisatight control on school curriculum and teaching hours. Schools within the

same district of Beijing have more or less the same subjects, textbooks, and fixed

teaching hours per week. They are also evaluated from time to time by uniform

testing organized by higher-level educational authorities. Schools hardly have their

own autonomy in choosing teaching content. This situation is very different from

that of Flemish schools in Belgium, where schools can choose their own way of
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organizing teaching as long as at the end of Grade 6 the majority of the students
meet the Flemish educational standards. As a consegquence, Flemish schools have
the autonomy to include reading strategies instruction and peer tutoring into their
regular curriculum and organize the intervention during school hours. In Beijing,
the only time during which we could organize the intervention is extracurricular
hours, between 3:30-5:00pm. That is the period after school hours and before
parents could come to fetch their children after work. All students stay at school
during these extracurricular hours, either participating in various activities, such as
arts, sports or literature appreciation, or smply finishing their homework under the
supervision of their teachers. Each of experimental schools chose afixed day of the

week and allocated one hour to carry out the experiment.

In this way, we finally landed the project firmly on the local educationa

framework.

2.2. Challenge 2: forms and quality of teacher training

The intervention was carried out by the regular Chinese language teachers. Before
the intervention started, experimental teachers needed to be mentaly and
technically prepared for their job in the intervention. Teacher training was
organized through a three-day intensive training. During the training, the main
goals and the two elements of the intervention were introduced to the teachers. The
curriculum and critical issues were explained thoroughly to al the participants. In
addition, teachers were also given full support with teaching materials. Teachers
manuals were written out in detail, explaining how each lesson was designed and
taught. Big posters with highlights of reading strategies or tutor training to be hung
on the walls of each classroom were demonstrated and discussed with the teachers.
Explanation was given on how to use them to facilitate teaching and students
learning. A well-designed students exercise book, including “reading strategy
cards’ (with steps of each reading strategy and main questions to be answered),
administrative cards (to keep record of reading materials read and reading
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strategies practiced) and selected reading materials were discussed with the
teachers. Key lessons on tutor training and reading strategy instruction were
demonstrated live using role-playing. Finally, group discussion was organized to
give the teachers opportunities to express their opinions about the project, their

perceived difficulties and suggestions.

The advantages of this type of intensive training were that it was very
comprehensively and systematically done and it fitted the teachers' schedule. The
big disadvantage was that it only gave a rather superficial impression of teachers
understanding of the project. By the time they were to do the job, the teachers
seemed to have forgotten everything or they felt that they haven't got enough
support and preparation to carry out the job. Generally speaking, it didn’t seem to
be that easy for primary school teachers to absorb the aims, purposes or main tasks
of a new research so quickly in the short-term training. From the teachers
reactions, it became clear that within the scope of the teachers experience and
knowledge, it was difficult for teachers to take up their roles and carry out the tasks
right at the beginning of the project. It was observed very often that teachers feel
that they are left on their own “precisely at the time when they are most in need of
aguide’ (Bitan-Friedlandera et al., 2004, p. 608).

To cope with such situation, besides the short-term training, a long-term regular
coaching and support of the experimental teachers was needed. During the whole
duration of the intervention, the project coordinator has worked with the teachers
side by side and given them help and support whenever necessary. Every week,
whenever there were new teaching contents, either in tutor training or reading
strategy instruction, she organized a half an hour meeting at noon with al the
experimental teachers from the same school, highlighting the main contents, the
difficult parts and potential problems. Useful experience or good examples from
other schools were also exchanged and communicated to the teachers. Sometimes
the coordinator also gave demonstration lessons and taught in some classes when

she was invited to do so. She also took turns to observe teachers teaching and
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organization in each of the classes and gave feedback, suggestions or

reinforcement to support the teachers work.

The long-term support and working together was a time-consuming and tiring job,
but according to us, it was the only way to ensure a good quality teacher training
and to guarantee that the teachers did what they were expected to do. The
side-by-side working relationship and partnership also kept teachers motivated in

carrying out the program.

2.3. Challenge 3: teaching the content

With regard to the implementation of reading strategies instruction, teachers were
expected to carry out the program with their students. However, as Peterson &
Swing (1983) pointed out, most teachers are not typically trained to teach reading
strategies. Some of them aso felt very insecure with coaching dyads on their
interaction during peer tutoring. One of the main challenges when training and
supporting the teachers was how to deal with their feelings of insecurity with

respect to the content of the instruction.

Teachers had to guide students into the use of reading strategies in an inviting and
creative way, while sticking to the basic principles of reading strategy instruction.
In China, with its long tradition of centralization in education, teachers are used to
teaching based on textbooks and teaching manuals. For more than two decades,
there was only one version of Chinese textbooks for all primary schools across the
country and uniform manuals to assist teachers on how to teach Chinese. For
ordinary schoolteachers, it is a real challenge to carry out extra tasks that are not
related to their textbooks or instruction manuals. Therefore, a good menta

orientation and practical teaching preparation were needed.

Teachers in the peer tutoring conditions were expected to prepare and coach tutors
with respect to interaction skills and pedagogica techniques. These tasks were

beyond their daily teaching routines and therefore even a bigger challenge for them.
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They had never had any social skills training experience and they felt insecure
about this part of job. They had to make a major shift in their role as a teacher,
from instructor and classroom manager to coacher, helper and observer of students

working in dyad.

To solve these problems and to support teachers with their specific tasks,
well-written teachers manuals with goals, steps, important issue reminders,
examples of questions to be asked in the classroom, exemplary reading materials
for instruction were distributed to teachers during the teacher training. Teachers
who felt insecure about specific tasks were suggested to follow the manuals
instruction. Those teachers who felt confident with the understanding of the
intervention, got the freedom to build on their inspiration and experience and teach
the content in the way that fitted their students best.

In the whole process of professional development that teachers went through, a

number of phases can be distinguished:

(1) Content introduction: it was mainly done at the starting phase of the project,
during teacher training. The introduction of the reading strategies includes
declarative, procedural and conditional knowledge of the reading strategies. These
include names, purposes, mainly procedures of the strategies and good timing
(when to use in the reading process), their functions in text comprehension and so
on. A detailed teachers' manual was provided and demonstrations of how to teach
specific lessons were organized with teachers. These demonstrations were mainly
done in the week before a new reading strategy was introduced. Based on training
and teachers' reading of the manual, a small group discussion within each school
with all teachers involved in the experiment was organized. It helped teachers to
refresh the teaching content to pay special attention to certain critical points or
potential problems involved in teaching or students’ learning were stressed by the

coordinator.
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(2) Information exchange: teachers within the same schools spontaneously formed
little collaborative learning groups and exchanged their ideas, experience and
problems. The coordinator also brought useful experience from other schools and
showed good examples of videotaped teaching lessons. Both experience and

potential problems in the classroom were communicated among all the schoals.

(3) Integrated reflection: this mainly occurred in the later phase of the intervention.
After all the reading strategies were introduced and practiced, students needed to
develop a comprehensive concept of the reading strategies and learn to use them
flexibly during reading. During the last phase of the experiment, we asked teachers
to organize discussions with students and give students an overall picture about the
relationships among the six reading strategies. The first and third strategies are
related, because they both involve imagination, guessing or prediction. The first
strategy — “activating prior knowledge” is an open guess on what the text is about,
based on the title, content or pictures (if there are any) in the book and students
prior knowledge about the topic. The third strategy — “making predictions’ is to
predict what will happen next in the text, based on what has been read. It is more
content restricted guessing compared to Strategy No.1. The second, fourth and
sixth reading strategies belong to the same group, because they are all content
related comprehension. These strategies are about understanding new vocabulary,
expressions, specific sentences, paragraphs or main ideas; or it is about classifying
different types of texts. The relationship between metacognitive strategy (Strategy
No.5) and cognitive strategies (the other five strategies) was also pointed out
clearly to the students. Metacognitive strategy in fact is above all the other
cognitive strategies and it can invoke cognitive strategies to solve specific

problems during reading.

Soon after the start of the project, with a lot of feedback, demonstration,
reassurance and praise, teachers felt gradually relaxed about their roles and tasks in
the intervention. Some teachers tried to link the existing knowledge of students

with the new teaching tasks. For example, reading Strategy No. 6, “distinguishing
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different types of texts’, was a completely new reading strategy that was never
covered in the Chinese curriculum in primary schools. But from strategic reading
point of view, it is important and useful for students to have some ideas about
different types of texts (e.g., stories or narratives, scientific explanatory or
comments), so that they can adapt their reading to characteristics of different texts
and grasp the main ideas more efficiently. Students did meet different types of
texts, but never were asked before to pay attention to their characteristics. Reading
Strategy No0.6 was a challenge for both teachers and students. After discussing with
the project coordinator, one teacher in the second grade, instead of following the
teaching scenarios described in the teachers' manual, taught in a way that she
thought would be easier for her students to follow. She recalled together with the
students various types of texts they had learnt from the Chinese textbook and
discussed similarities and differences among them. Then she classified these texts
into three types and used a few words to described the characteristics of each type.
After the students formed some ideas how each type was like, she then presented a
few short different types of texts and asked students to classify them. This way of
linking new teaching content to existing knowledge was not described in the
teachers’ manual, but turned out to be quite successful in the strategy instruction.
This teaching example was soon spread around and shared by other teachersin the
experiment. This is just an example to show how teachers in the experiment as a

group to tackle problems or challenges during the intervention.

2.4. Challenge 4: treatment fidelity and keeping teachers motivated

Treatment fidelity is always a crucia element in any educational intervention study.
Our intervention lasted for a whole school year. For schools, it was a big
investment both in terms of time and human resources. Chinese teachers are hard
workers and they stay at school for more than 9 hours a day and have a heavy
teaching load. Since the class size of most Chinese classes is 30-50, teachers aso
have a heavy load of homework to grade. Most teachers teaching Chinese language

are also the head of the class and it is aso their responsibilities to tackle any
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problems with or from students and to communicate with parents. Under such
circumstances, it is very important to have a good quality control of teachers’ work
during the treatment and to ensure treatment fidelity; on the other hand, we aso
tried to improve their efficiency and keep them motivated during the whole

process.

During the treatment, the project coordinator has visited the schools almost 5 times
a week to organize discussions with teachers about how to organize the
forthcoming strategy introduction lesson, to observe and videotape how they did in

classroom, and to give feedback or reinforcement about their practice.

Pre-designed checklists of each lesson with the outline of the classroom
organization were distributed to teachers. They were used not only as a checklist to
check for treatment fidelity, but also as an outline to remind teachers of the main
elements of the teaching. Teachers were also asked to report their spontaneous

practices that were different from the checklists.

Classroom observation and videotape recording were also means to evaluate the
teaching quality and fidelity of the intervention. Every 2 weeks, each teacher was
observed either by the coordinator or one of the two well-trained assistants.
Feedback was given oraly to teachers about how well they were doing with
organizing teaching or coaching of students. Checklists from teachers were
compared to classroom video recording. The match was above 90%. In this way,
we were reassured of the quality of classroom practice. This regular evaluation also
prevented teachers from dlipping away from the experimenta design and

strengthened the bond between the coordinator and the teachers.

After aimost one whole year of working together with the teachers, we were happy

with the intervention fidelity and quality.
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3. Results

The results of the intervention will be presented both in quantitative and qualitative
forms. For the quantitative part, we present the results on the fifth graders' reading
comprehension. Since similar results are found in both grades, here we will just
describe briefly the results in the second grade and point out the differences
between the two grades. And for the qualitative part, we present teachers written

comments and reflections on the project.

3.1. The experimental results

A multilevel repeated measures approach was used to assess the short-term and
long-term effects of the intervention, taking into account the nested structure of
students within classes and within schools. Because no significant differences
among the three experimental groups were found at pre-, post- or retention test, for
this chapter we chose to report the findings in a simpler way, and merged RS, CA,
RSA conditions into one experimental condition. The same was done for the two
control groups CON and FR, which were merged into one control group. The fixed

part of the multilevel regression models are presented in the Table 1.

Model 0, 1 and 2 illustrate the model building process of the multilevel regression
analysis. Model 0 is used to as a starting point to build more complex models. In
Model 1, we first adjusted for the differences among the conditions with regard to
confounding variables such as students' gender, their reading attitude before the
intervention, mothers' average diploma, class average reading level before the
intervention, and schools’ prestige (whether they are city or district key schools or
just ordinary schools). Then in Model 2, we enter the dummy variable Experiment
indicating the experimental condition. We are mainly interested in the short-term
intervention effect at the posttest and long-term effect at the retention test. The
coefficient for experiment* posttest indicates a significant intervention effect, with

an effect size of 0.23. The coefficient for experiment*retention test indicates a
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significant long-term effect, with a larger effect size of 0.53. Figure 2 illustrates
clearly the difference between the two conditions in their reading comprehension

growth.

Table 1. Repeated measures multilevel analyses on 5" graders reading

comprehension

Model 0 Model 1 Model 2
Fixed effects
Cons (Intercept) -0.444 -0.639 -0.664
SE 0.096 0.052 0.075
Posttest 0.522 0.518 0.396
SE 0.043 0.046 0.061
Retention test 0.488 0.598 0.401
SE 0.059 0.068 0.089
Girl 0.167 0.161
SE 0.052 0.053
Reading attitude pretest 0.313 0.304
SE 0.038 0.039
Mother’s average diploma 0.119 0.114
SE 0.025 0.025
Mean class reading pretest 0.218 0.425
SE 0.106 0.129
City key school 0.550 0.645
SE 0.072 0.080
District key school 0.109 0.166
SE 0.077 0.089
Experimental conditions
Experiment -0.047
SE 0.077
Experiment * posttest 0.230
SE 0.073
Experiment * retention test 0.527
SE 0.093
-2log(likelihood) 4121.274  3517.397  3487.428

N (students) 1942 1718 1718
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Figure 2. The growth of reading comprehension of fifth grade studentsin
experimental vs. control group

The results in the second grade were similar to those in the fifth grade. The only
difference between Grade 2 and Grade 5 is that in Grade 2 CA did significantly
better than RSA in keeping the gains in reading comprehension for six months after
the intervention was concluded. For the detailed results in Grade 2, please read the

report in Chapter 4.

3.2. Sustainability of the influence of the intervention in general

3.2.1. Sudents’ growth in reading comprehension

From Figure 2, we can see that even after the intervention was concluded, students
in the experimental condition had the tendency to make bigger progress in reading

comprehension, compared to the control group. We can infer that the instruction of



Chapter 1 47

reading strategies, has a long-lasting influence on the development of students
reading comprehension ability.

3.2.2. Teachers enthusiasm towards the intervention and their comments

Teachers were encouraged to write papers to give free comments or reflection on
the intervention process and these articles were recognized by their schools and the
District Education and Research Institute as the end products of their research
participation. About 90% of the teachers handed in their papers. In genera, they
were enthusiastic about the intervention, esp. the series of reading strategies. We
captured partly their reaction towards reading strategies and peer-tutoring as
follows":

Teachers taught reading strategies to students and these strategies made

students master a way of reading and thinking, which could apply to other

reading activities and learning activities (written by a teacher in Grade 2

from an ordinary school).

[Srategy—making prediction] inspires students imagination and
encourages students to talk about their own ideas and it also helps with

their writing skills (written by a teacher in Grade 5 from acity key school).

Under the instruction of reading strategies, students improve their ability
in comprehension, summary and reasoning and these are crucial elements
in reading processes (written by a teacher in Grade 5 from a city key

school).

Peer tutoring makes students learn to read with others.... It helps students
to reach their best level... and also improves the communication and
interpersonal relationship among students (written by ateacher in Grade 5

from an ordinary school).

! The following paragraphs are translated from Chinese.
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Especially for the students with lower achievement, it [peer tutoring]
gives them an experience that they never had before....Instead of being
helped, now they could also help other students. This [experience] has
greatly improved their self-confidence (written by a teacher in Grade 5
from adistrict key school).

3.2.3. Reactions at the school |evel

All school principas in the experiment were proud to be part of the project of
“reading strategies and peer-tutoring”. We have got full support from the school
principals and directors in charge of Chinese teaching. They helped to run the
project smoothly. Many schools listed the project as one of their biggest research
actions on their research agenda. After we have finished all the research action in
the experimental schools, we were still contacted by some of them to ask for
support to carry on the instruction of reading strategies in other grades. Two
schools demonstrated the reading strategy instruction project to parents on the open
school days. Peer tutoring was used as one of the features to attract more students
to enroll in their school. After the project, news was spread among primary schoals.

We also got enthusiastic request from other schools.

4. Discussion

So far, most of the research mainly focused on the results of innovations in schools,
but omitted or only briefly mentioned the implementation process and how it
would influence the results. The results of educational interventions are linked to
how well we could adapt the intervention plan to the local platform of education;
they are also inherently linked to the preparation and implementation process.
More emphasis should be given to how to run the projects properly according to

the educational design and how to guarantee the fidelity of the treatment.
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Working with teachers is not such an easy thing, taking into account the
differences in working or thinking style between academicians and teachers. The
side-by-side experience not only helped us to have a better understanding of
teachers' problems and difficulties, but also gave us opportunities to learn from
them and their teaching activities. This experience helped to build up a healthy and

stable relationship and laid a solid basis for the good results of the intervention.

From a theoretical point of view, this study helps to answer a series of questions
about the effectiveness of peer tutoring across cultures, esp. in the Chinese
educational system. Our results have shown that there is a big gain for students
who received reading strategies instruction. This result is consistent with similar
studies that have been done in the West during the past decades. The effect of
reading strategies instruction and practice on students reading comprehension
seems to be independent of language and culture. And it is also effective in

improving students’ reading skills and reinforcing their gainsin the long run.

From the results of students reading comprehension assessment, we can conclude
that all experimental groups did better than the control group, but the extra value
added by peer-tutoring practice was not as much as it was hypothesized. In
addition, more than 80% of the articles written by the teachers in our project reflect
on reading strategies and less interest was given to peer tutoring practice. This
could be due to the physical restrictions (e.g., small-sized classrooms and rather big
class sizes) in Chinese schools in carrying out peer tutoring. It is aso possible that
the advantages of peer tutoring for students' reading were not fully appreciated by

teachers.

From a practical point of view, this small scale innovation can serve as a probe
stone for larger scale educational reforms. Asis mentioned at the beginning of the
chapter, Chinese reading instruction has shown its weakness in fostering students
reading comprehension development. There is aso a gap between the goal of

reading instruction stated in curriculum standards and the practice in schools. Our
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study has shown beneficial effects on students’ reading comprehension growth.
Since it was carried out as a quasi-experimental study in natural classrooms, the
ecological validity also holds. It can be used as an empirical basis for more
innovation in reading strategy instruction. The next step will be to generaize this
study into more schools or try to integrate reading strategy instruction as part of the
regular Chinese reading curriculum and make more students benefit from the

practice.

5. Conclusions

The developmental project was landed successfully in the Chinese local
educational research framework and scheduled in schools extracurricular hours.
We a'so did a big investment of time and manpower to improve treatment fidelity.
Besides a well-prepared training and sufficient well-written teaching materials,
regular evaluation of classroom practice played an important role. Working
together with teachers, discussing with them about their problems and difficulties
helped to keep teachers motivated and grow their confidence and proficiency. The
project achieved not only a short-term, but aso a long-term effect on students

reading comprehension devel opment.
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Appendix 1:

Chinese teaching in classroom—a 2nd grade lesson transcription
Source: young teachers’ reading instruction competition in Guang Zhou City
http://www.thjy.edu.cn/zhouwei hua/article/1015/632810919293750000.aspx

Date: 2006-4-14 Place: Jiu Bu Qian Primary School
Teacher’ s effiliation: Xian Lie Middle Road Primary School

Text: Three Sons (the first lesson on the text)
( Note: T-teacher ~ S-student)

T: If we go to Disneyland, we need an actor’s certificate. We must get it from
reading well.

( Sudents started to read the text.)
T: Read these words

(Students read the new words. The teacher praised students for their reading.

He/she used a word game to let students read more new words. )
T: The whole class read the sentences.

(Students read aloud together the sentences, from the first one on. The teacher

corrected students' pronunciation, when necessary).

T: Girls read the fourth sentence; boys continue the next. Please invite your
deskmate (the student who share the same desk) to read Sentence 4. Read the last
sentence. Now we perform the reading. What are the ways you would like to read

the text?
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S: Reading per paragraph, reading with a loud voice, reading with a low voice,

reading with expressions...

T: Find the paragraphs of the text and read!

T: How many paragraphs are there? Who are in the text?

S: 13 paragraphs. There are three Mamas and one grandpa. There are three sons.

T: Read silently from paragraph 1 to 6. Why did the first Mama praise her son?
Why did you add accent to the word “not only” ?

(Studentsread again.)
T: Use“not only... but also” to make sentences.

T: What is “smart” like? Who want to read this paragraph? Please stand up and

read aloud.
(Some students started to read this part aloud.)
T: Evaluate their reading.

(Some other students started to give comments: “when reading the word throat,

their voice was too low” ; “ it didn’t sound beautiful” ...)
(The teacher praised the courage of the students who gave comments.)

T: Why did another mama say nothing? Why did you read (that part) without any

expression?
S: Because the son has nothing special?

T: Maybe because this mother is very strict with her son. Therefore she didn’t say
anything. Instead, she hides her love in her heart. Her way to express love is
different. Now perform Mamas words. Who wants to be the first Mama, the

second, the third? ...
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(Finally teachers gave homework: read more!)

(Evaluation from an expert teacher: The teacher could guide students to read with
expressions, and dig out the author’s feelings from between the lines. He/She did
well.)

(The End)
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Appendix 2:

Chinese teaching in classroom—a 5™ grade lesson transcription

Source:

http://222.16.82.130/siwuliunianjiyuwen/Article/3602/632809942820781250.aspx

Title: The Falling Peanuts
(Note: T-teacher ~ S-student)

T: Students, do you like to guess ariddle?
S (together): yes.

T: Now | will tell you ariddle and you guess what kind of plant it is. “Pieces of
beard in sand and earth; self-made houses and self settle-down; above the earth

only flowers no fruits; under the earth only fruits no flowers. ”
S: Peanuts!

T: (Show the projection of peanuts) peanuts are also called falling peanuts, because
when the flowers fall, they enter the earth and turn into nuts. That’s why they are
also called faling peanuts. The author of the text is Xu Dishan, a novelist and
prose writer. In his childhood, his father once talked about peanuts and it left a
deep impression on him. He decided to be a man like peanut, a person that is useful
for others. Therefore, he used “falling peanut” as his pen name. What did his
father talk about peanuts? How did hetalk about it? Let’sread the text.

(The teacher wrote the title Peanut on the blackboard. Students read the title
together.)

T: Chose freely the way you like to read the text and think: what has the author

written about the topic?
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S (after reading): Growing peanuts, harvesting peanuts, tasting peanuts and talking

about peanuts.

(Teacher wrote down the students’ answers on the blackboard.)
T: How did the whole family talk about the merits of peanuts?
S1: The sister said: “it tastes well.”

S2: The brother said: “it can produce oil.” “1” said: “it is cheap, and everybody
likesto eat it.”

S3: The father said: “the most precious thing is that its nuts are hidden under the

earth.”

T: The merits that the brothers and sisters talked about are quite obvious, but the
point that the father talked out is often overlooked by common people. How many
times did the father give comments to peanuts? What are the differences between

these comments?

S: Two times. The first time, he compared peanuts with peaches, megranate and

apples; the second time he told us the philosophy of being.

T: Read aloud together the first comment of the father and think: “how did the

father explain the merit of peanuts through comparison?”’

S: The father felt that peaches, megranate and apples were hung high on the

branches of trees and showed themselves off, but peanut just hided under the earth.

T: Your answer is very good. What are the key words stressing the merits of

peanut?

S1: | think “hidden in the earth”, “bright read and tender green”, “hung high on the
braches’ are the key words.

S2: | think, in addition, “low under the ground”.
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(The teacher wrote down these words and expression on the blackboard.)
T: Who wants to read?

(One student read.)

T: What do you think of hisreading?

S1: | think he stressed the key words while reading.

S2: | think he read with full expression and fluency.

S3: He performed with different tones how peaches, megranate and apples show
off.

T: Do you also want to read with expression?
S (together): Yes.

T: Good. Let’ sread together with expressions.
(Studentsread all together with expression.)

T: Peaches, megranate and apples are with bright red and tender green, but peanuts
hide their nuts under the earth, waiting for people to dig out and make use of them.

Therefore, what kind of merits did you feel about peanuts?
S1: | feel the silent sacrifice spirit of peanuts.
S2: | feel the unselfish sacrifice spirit of peanuts.

S3: | feel the spirits of peanuts far away from fame and interests, keeping its nature

without much ornaments.

T: The father used peanuts to educate his children to be what kind of persons?

Underline these sentences. Who wants to read the father’s second comment?

(One student read this part.)
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T: What kind of person did the father want his children to be when he used peanuts

as an example to educate them?
S1: The father used peanuts to educate his children to be a useful person for others.

S2: The father used peanuts to educate his children to be a person away from fame

and interests, sacrificing themselves silently.

T: How did “I” (the author) understand the father’s words? Underline the part with

S: “I” think a person should be useful, not just be descent but useless for others.
T: How do you understand the author’s word? Give an example from redl life.
S1: Some persons look very handsome, but don’t have any skills.

S2: Once | saw avery beautiful aunt eating a banana while walking. After finishing
eating, she just threw the skin of banana on the street. What if any old grandpa or

grandma passes by and steps on the banana skins and falls?
$4: Some persons, athough they look ugly, are willing to help others.

S5: My neighbor is a cleaning worker. He gets up everyday before day breaks to do

cleaning. | think heisauseful person.

T: In fact, in our life, there are many persons like the common cleaning workers,
who in his working post sacrifice themselves silently. They are the persons like

falling peanuts. Are there any persons like falling peanuts? Give examples.
S1: Yes, teachers sacrifice themselves silently in their work for their students.

S2: The cleaning workers. To clean the streets, they would rather sacrifice their

youth.

S3: Candles are great. They sacrifice themselves in exchange for the brightness for

us.
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S4: The spring silkworms. For beautiful clothes for human beings, they spin out

silk till the end of their lives.

S5: The sun! Because your unselfish sacrifice light and heat, the Earth isfull of life

and various colors.

T: You students have said so well. There are so many persons and thingsin our life

like the falling peanuts, if you pay attention to them.

T: In this text, from planting peanuts to harvesting peanuts and tasting peanuts,
how long does it take and how much space does it take in the text? From tasting
peanuts to talking about peanuts, how long does it take and how much space does it
take in the text? Why did the author arrange like this?

S1: The author wrote like this in order to stress that we should be persons like

falling peanuts.

S2: The text emphasizes talking about peanuts, in order to tell us the philosophy of

life.

T: This text is mainly about talking about peanuts. The father's comments are
written in detail. This could stress the central topic of the article. The other parts
are written in brief, but they lay a basis for the main content of the article. They
can’'t be omitted. When we write, we should be clear about the central topic, so that
the central topic could be emphasized and the difference between main and minor

content is clear.

T: This text tells us a deep philosophy through describing peanuts: to be a useful
person, one should not be a person descent (good-looking) at the surface and
useless for others. This method is “metaphorization by describing an object”. In our
surroundings, there are so many things that make us think, and let us understand a
deep philosophy. Such as: achak is avery, very common little thing. In order to let

our students acquire knowledge, it doesn’t hesitate to sacrifice. A candle lightens
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others, but destroys itself... we can learn to use this method when writing

compositions.

T: After having learnt this text, what do you want to say? You can write down your

ideas and communicate (with other classmates) within your group.

T: Who want to volunteer ( to tell us your idea)?

S1: | want to say: “I want to learn from peanuts.”

S2: To be a person, we should not just care about the surface. We should be useful.

S3: There is a saying: “1 would rather equip myself with knowledge, rather than
make up with jewelry.” | think it is agood saying.

S4: | have learnt to this methods such as, emphasizing the main topic, making clear
distinction between the main and the minor topics, and metaphorizing through an

object. | think my composition level will become better.

S5: | think the father's comments are not quite right. Peaches, megranate and
apples hang high up on the branches. They are not showing off themselves. These
are their growing characteristics. But why did the father say like that? Here the
father was just making a metaphor for contrasting, in order to emphasize its silence

sacrifice spirit. Of course, no metaphor is perfect.

T: Modern society not only needs someone like peanuts to sacrifice themselves
silently, but aso need someone like peaches, megranate and apples who dares to

demonstrate his’her capacity.

(The End)



60 Fitting a developmental project in Chinese educational framework

References:

Anderson, V. & Roit, M. (1993). Planning and implementing collaborative strategy
instruction for delayed readers in Grades 6-10. The Elementary School
Journal, 94, 2, 121-137.

Baldwin, C. M. (2002): Teaching self-reflection and meta-cognition: ECT A
Review of General Semantics, 59, 1, 71-81.

Beijing Educational Committee (2002). Bei Jing shi jiao yu wei yuan hui guan yu
you er yuan, zhong xiao xue zhong deng zhi ye xue xiao jiao shi “ shi wu”
shi @i ji xu jiao yu gong zuo de jian yi [Beijing Educational Committee’s
suggestions on teachers' continuous education in kindergarten, primary,
secondary and middle level professional schools during “the 10™

Five-Year Period” ]. Beijing Educational Committee.

Bitan-Friedlandera N., Dreyfusa A., Milgromb Z. (2004). Types of “teachers in
training”: the reactions of primary school science teachers when
confronted with the task of implementing an innovation. Teaching and
Teacher Education, 20, 607— 619.

Borkowski, J. G. (1985). Signs of intelligence: Strategy generalization and
metacognition. In S. R. Yussen (Eds.). The growth and reflection in
Children, pp. 105-144. New Y ork: Academic Press.

Brown, A. L., Bransford, J. D., Ferrara, R. A., & Campione, J. C. (1983). Learning,
remembering, and understanding. In J. H. Havell & E. M. Markmen
(Eds.). Handbook of Child Psychology, Vol. 3, pp. 77-166. New Y ork:
Wiley.

Brown, A. L., Campione, J. C., & Day J. D. (1981). Learning to learn: On training

students to learn from texts. Educational Researcher, 10, 14-21.



Chapter 1 61

Cao, X. B.(2004). J qu, zhi yi, shi yi, sheng hua: Y u wen ke tang jiao xue si bu qu
[Activating interest, raising questions, explaining questions and
sublimation: The tetralogy in Chinese instruction in classroom], Zhong

Xiao Xue Xiao Zhang [Principals in Primary Secondary Schools], 11, 54.

Chen, J. S. (2004). Guan jian shi jiao yu guan nian de zhuan bian: Ke cheng gai ge
zhong chu xian de ji ge wen ti [The key is to change ideas about teaching:
A few questions arising in the teaching reforms|, Ban Zhu Ren [The
Headmaster], 11, 12-14.

Cheng, L. Y. (2004). Ke cheng gai ge zhong yu wen ke tang jiao xue bi duan li xi
[The analysis of weak points in Chinese classroom instruction with
examples during the curriculum reform].  Zhong Xue Yu Wen: Jiao Shi
Ban [Middle School Chinese: Teachers Edition], 11, 5-8.

Chinese Ministry of Education (2001). Quan ri zhi jiu nian yi wu jiao yu yu wen ke
cheng biao zhun [Full-time Nine-Year Compulsory Education Chinese

Curriculum Standards], Chinese Ministry of Education.

De Corte, E.,, Verschaffe, L., Van de Ven, A. (2001). Improving text
comprehension strategies in upper primary school children: a design

experiment. British Journal of Educational Psychology, 74, 4, 531-560.

Ding, S. H. (2005). Dai zhe xue sheng yi shi zou jin jiao cai, huai chuai ke cheng yi
shi zou chu jiao cai : Dui dang gian yu wen ke cheng jiao xue yu an she ji
de s kao. [Carrying the awareness on students to step into the textbook,
and carrying the awareness of curriculum to step out the textbook:
Thoughts in present Chinese classroom teaching presetting], Jiao Yu Xian

Dai Hua [Modernization of Education], 5, 95.

Gu, Q. (2005). The perception gap in cross-cultural training: an investigation of
British Council English language teaching projects in China. International
Journal of Educational Development, 25, 287-304.



62 Fitting a developmental project in Chinese educational framework

Jacobs, J. E. & Paris, S. G. (1987). Children’s metacognition about reading : issues
in definition, measurement, and instrument. Educational Psychologsist,
22(3&4), 255-278.

Klingner, J. K., & Vaughn, S. (1996). Reciproca teaching of reading
comprehension strategies for students with learning disabilities for
students with learning disabilities who use English as a second language.
The Elementary School Journal, 96, 3, 275-293.

Levin, H. M., Glass, G. V., & Meister, G. R. (1987). A cost-effectiveness analysis

of computer-assisted instruction. Evaluation Review, 11(1), 50-72.

Lu, Q. (2006). ‘Zhen shui wu xiang' shi yu wen—guan yu dang gian yu wen ke
tang jiao xue de s kao. ['The real water without fragrance is
Chinese’ --thoughts about the present Chinese instruction in classroom],

Yu Wen Jiao Xue Tong Xun [Journal of Chinese Teaching], No.2, 38-39.

Osman, M. E., & Hannafin, M. J. (1992). Metacognition research and theory:
Anaysis and implications for instructional design. Educational

Technology, Research and Devel opment, 40, 2, 83-99.

Palincsar, A. S, & Brown, A. L. (1984). Reciprocal teaching of
comprehension-fostering and comprehension-monitoring  activities.
Cognition and Instruction,1, 117-175.

Paris, S. G., Cross, D. R., & Lipson, M. Y. (1984). Informed strategies for learning:
A program to improve Children’s reading awareness and comprehension.
Journal of Educational Psychology, 76, 1239-1252.

Perkins, D. N., & Sadamon, G. (1988). Teaching for transfer. Educational
leader ship, 46(3), 22-32.

Peterson, P.L., & Swing, S.R.(1983). Problems in classroom implementation of
cognitive strategy instruction. In Pressley, M. & Levine, JR. (Eds).



Chapter 1 63

Cognitive strategy research: Educational Applications, pp. 267-287. New
York: Springer-Verlag.

Pressley, M., & Van Meter, P. (1993). Memory strategies. Natural development
and use following instruction. In R. Pasnak & M. L. Horne (Eds)),
Emerging themes in cognitive development: Vol. 2, Competencies (pp.
129-165). New York: Springer-Verlag.

Pressley, M., El-Dinary, P. B., Gaskins, 1., Schuder, T., Bergman, J. L., Almasi,
J., & Brown, R. (1992). Beyond direct explanation: transactional
instruction of reading comprehension strategies, The Elementary School
Journal, 92, 5, 513-555.

Pressley, M., Goodchild, E., Fleet, J., Zajchowski, R., & Evans, E. D. (1989).
The challenges of classroom strategy instruction. The Elementary
School Journal, 89, 301-342.

Qi, Z. H. (2004). Dang gian yu wen ke tang jiao xue zhong cun zai de liang ge wen
ti [Two problems in present Chinese instruction in classroom], Ning Xia
Jiao Yu [Education in Ning Xia], 5, 8.

Sawyer, R. J,, Graham, S, & Harris, K. R. (1992). Direct teaching, strategy
instruction, and strategy instruction with explicit self-regulation: Effects
on the composition skills and self-efficacy of students with learning

disabilities. Journal of Educational Psychology, 84(3), 340-352.

Topping, K. J. & Ehly, S. (1998). Introduction to peer-assisted learning. In
KJTopping & S. Ehly (Eds), Peer-assisted learning (pp. 1-23).
Mahwah, NJ: Erlbaum.

Topping, K. J. (1998). Effective tutoring in American Reads. A reply to Waski.
The Reading Teacher, 52(1), 42-50.



64 Fitting a developmental project in Chinese educational framework

Zhong, Y. D. (2006). Shi xian jiao xue shuang ying de xue xi ce lue—he zuo xue xi
[learning strategy to achieve win-win result--cooperative learning], Wu Li
Jiao Shi [Physics Teachers], 27, 1, 19-21.



Chapter 2

Fostering Metacognition Through Peer Tutoring:
A Comparison of Cross-Age and Reciprocal Same-Age
Dyads Interaction Processes*

Abstract

Within the framework of a school year long class wide intervention program,
once a week students practiced previously taught reading strategies in peer
tutoring dyads. Based on classroom observations, two types of dyads are
compared: cross-age tutoring dyads (CA), in which a 5™ grader tutors a 2™
grader, and reciprocal same-age tutoring dyads (RSA), with either a 5™
grader or a 2™ grader tutoring a classmate. Forty videotaped sessions were
time based coded and analyzed using multilevel analysis, with one minute
sequences (level 1) within sessions (level 2) as levels. Coding and analysis
focused on indicators of metacognitive activity in the dyads. Results show
that CA tutors demonstrated significantly more monitoring behaviours,
strategy use and information exchange than RSA-tutors. The findings
indicate that CA peer tutoring provides more opportunities for practicing
metacognitive skills, more particularly for the tutor.

Keywords: reading strategy peer tutoring metacognition
peer interaction

" This chapter is based on an article with the same title submitted to Learning and Instruction for
publication.
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1. Introduction

1.1. Peer tutoring

Peer tutoring (PT) is a specific form of peer-mediated instruction in which one
student serves as an instructional agent (tutor) towards another student (tutee).
Different from more occasional instances of other helping behaviors among
students, peer tutoring is characterized by its role taking (tutor vs. tutee) during
cooperative learning and it is structurally embedded in the curriculum and
classroom organization with frequent (or weekly) scheduled tutoring sessions. To
ensure the quality of peer tutoring, some scaffolding, such as structured reading
materials are provided (Topping & Ehly, 1998; Topping, 1998b). Two categories
of PT can be distinguished according to the age difference between tutor and tutee:
“same-age tutoring” (SA) and “cross-age tutoring” (CA). “Reciprocal same-age
tutoring” (RSA) is a specific form of SA in which the tutor/tutee role is exchanged
regularly so that both students have the chance to act as tutor (Fantuzzo et al.,
1992). In this article, we focus on the interaction processes occurring in CA and

RSA dyads with 2™ and 5™ graders practicing reading strategies.

1.2. Different growth for CA and RSA dyads

The purpose of this study is to investigate the hypothesis that, compared to RSA,
interactions in CA dyads offer more opportunities for tutors to engage in
metacognitive activities such as monitoring or regulating the tutee’s reading
behaviors. If so, such differences could help explain the findings from Van Keer
(2004), Van Keer and Verhaeghe (2003, 2005) that practicing reading strategies in
CA dyads leads to more significant gains in reading comprehension for tutors,
particularly on the long-term, than practicing reading strategies in RSA dyads. The
underlying reasoning then would be that monitoring and regulating a younger
tutee’s reading behavior is a helpful step in the acquisition of metacognitive skills

needed for monitoring and regulating one’s own reading behavior.
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Looking at applications for higher order skills learning, much of the research on PT
involves types of RSA (e.g., Fuchs et al., 1999; King, Staffieri, & Adelgais, 1999).
Using RSA, the distinction between tutee-learning and tutor-learning is hard to
make. As far as cross-age or non-reciprocal same age tutoring is concerned, most
research focuses on the tutees, for whom significant and quite large effects are
reported in various reviews (e.g., Maheady, 1998; Topping & Lindsay, 1992).
Tutors have often been assumed to be “fully skilled peers” (e.g., Bloom, 1984), and
relatively less attention has been given to their progress. Existing results on the
gains of tutors appear to be somewhat ambiguous. Sometimes tutors are reported to
make academic gains comparable to the tutees (e.g., Miller, Barbetta & Heron,
1994) or even higher (Topping, 1987). However, when higher thinking skills were
to be practiced in a peer-tutoring program, significant gains were only found for

tutees and not for tutors (Topping & Bryce, 2004)

The present study builds on the research by Van Keer (2004), Van Keer and
Verhaeghe (2003, 2005) who investigated the effects of a year-long program in
which 2™ and 5" grade students practiced previously taught reading strategies
during either individual seatwork, RSA or CA peer tutoring sessions. All students
in the intervention were scaffolded by means of “assignment cards” that provided
the necessary structuring (Cohen, Kulik, & Kulik, 1982), yet allowed for a high
degree of self-managed learning. To improve the quality of the tutors’ helping
behavior, a tutor preparation program was included (Bentz & Fuchs, 1996; Fukkink
et al., 1997). For the 2™ grade tutees in the CA-condition significant but rather
small short-term effects on reading comprehension were found. The effects did not
last long after the intervention was finished. For the 5™ grade CA-tutors larger,
moderate short-term effects were found (Van Keer & Verhaeghe, 2003). Most
remarkably, these 5 grade CA tutors kept on growing in reading comprehension
till at least six months after finishing the intervention. Rather large effect sizes
were observed at the retention test (Van Keer, 2004). Although for 5t graders in

the RSA-condition, similar effects were found at the posttest, no continuous growth
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in reading comprehension was observed once the intervention was concluded. No
effects on reading comprehension at all were found for 2 graders in the RSA
condition (Van Keer & Verhaeghe, 2003). Applying a quite similar program in
Chinese primary schools, very similar results were obtained by Li and Verhaeghe
(2005). Moreover, it was also found that 5™ graders self-reported use of reading
strategies was somewhat higher for CA than for RSA-students (Li & Verhaeghe,
2005).

It seems quite obvious that 2 grade tutees in CA dyads tutored by elder 5" grade
tutors make bigger progress than 2 graders who are tutored by a classmate in
RSA dyads. By natural developmental growth, st graders can be assumed to have
a deeper understanding of the texts and to have better help-giving skills than 2™
graders. However, it is less obvious why 5" graders tutoring a younger 2™ grade
tutee, therefore using reading materials that are below the tutors’ reading level,
make equal progress in reading comprehension as st graders tutoring a classmate,
using reading materials that are appropriate for the reading level of both. It is even
less obvious why tutoring a younger tutee could lead to continuous growth in

reading comprehension for at least 6 months after the intervention was stopped.

At the content level, this finding would appear to contradict Vygotsky’s theory
about the Zone of Proximal Development (Shayer, 2003; Vygotsky, 1978).
According to his theory, the potential development is only fostered by being guided
by someone with a higher development level, such as an adult or a more capable
peer. Coaching someone below one’s own level is not likely to foster his Proximal
Development. Tt also seems to differ from existing findings that children of the
same age or similar ability would benefit more from working together than
children with different age or ability (e.g., Duran & Gauvain, 1993; Manion &
Alexander, 1997).



Chapter 2 69

1.3. Research questions and hypotheses

With respect to these CA - RSA differences in reading comprehension growth a
number of possible explanations have been given. For example, some suggested
that CA dyads are characterized by more tutor authority because of age difference
(Fantuzzo et al., 1989), more efficiency in using reading time and better quality of
interaction (Topping, 1998a, 2000), more role distinction between tutor and tutee
in the CA condition (Van Keer, 2004) or more cognitive as well as affective

modeling (Juel, 1996).

Apart from the two factors mentioned by Juel (1996), the explanations suggested
so far all refer to aspects of the tutoring setting. Such setting characteristics might
yield a quite plausible explanation for short-term differences in reading
comprehension growth, especially in tutees. However, it is difficult to see how they
could act as a direct cause for long-term differences, i.e. differences that are still
there or even have become (more) apparent six months after the last peer tutoring
session, and — more particularly — how they could account for long-term effects in
tutors. For example, differences in off-task behavior could eventually explain
short-term differences between CA and RSA dyads. However, if CA and RSA
dyads would make equal extra progress on the short-term (despite differences in
off-task behavior), it would be difficult to see how differences in off-task behavior
during the past peer tutoring sessions, could be the reason for a subsequent loss of
gain in the long run or a subsequent decrease in long-term growth in reading
comprehension achievement in RSA dyads only, particularly since between the
second (short-term) measurement and the third (long-term) measurement no peer

tutoring nor other practice of reading strategies was done at all.

Long-term effects appear to indicate that some sustainable change has occurred in
the students, i.e. a change that is not that easily washed away by time and/or new
(eventually negative) experiences with respect to reading. At this point, two

(complementary) explanations or families of explanations come into view. One
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would stress the importance of affective factors, such as students’ self-confidence
or academic self-concept with respect to reading, or their attitudes towards reading.
The other one would focus on the possibility that some students have acquired
more competence than others in becoming an independent, self-regulating reader.
The latter hypothesis refers to the acquisition of metacognitive skills such as
self-monitoring and the ability to chose and to apply appropriate cognitive

strategies to solve problems during reading.

It is well conceivable that acting as a tutor enhances a 5t grade student’s academic
self-concept and self-confidence towards reading. This might more particularly be
the case for the less able readers in 5 grade, who — in Van Keer (2004)’s program
as well as in the present study — got exactly the same opportunities to act as tutors
as their higher achieving classmates. Having the experience of being of help to a
younger student surely can have a positive influence on the tutors’ academic
self-concept. But the already high achieving 5t graders also improved their reading
comprehension achievement — Van Keer (2004) did not find any interaction effect

with initial reading level.

At this point, the second hypothesis comes more to the foreground. In this
hypothesis it is assumed that tutors, by monitoring and regulating their tutee’s
reading, by checking their tutee’s comprehension and by being in the lead when
choices about the most appropriate cognitive strategy have to be made, acquire
metacognitive skill that they can apply to their own reading as well. Similar
transfers from co-operative learning to individual task performance have been
shown in other domains (e.g., Blaye et al., 1991; Manion & Alexander, 1997). So,
in this hypothesis, a key role is attributed to the opportunities students have to
engage in metacognitive activities during interactions within peer tutoring dyads. It
should be noted here that the term metacognitive activity not only refers to
self-directed metacognition, but also refers to the tutor’s behavior when planning,
monitoring, regulating, and evaluating the tutee’s reading behavior and

understanding. A key assumption in this hypothesis is that monitoring and
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regulating someone else’s reading and understanding is a very useful step to
enhance self-monitoring and self-regulating. And that is probably the case because
monitoring and regulating someone else’s behavior and understanding is easier —
and therefore a good field for practice — than monitoring and regulating one’s own
behavior and understanding. In some way, this hypothesis reflects the old saying
that teaching is the best way to learn something. Another key element in this
hypothesis is then that CA dyads would offer more opportunities for the tutor to
engage in metacognitive activities than RSA dyads, and therefore would lead to
more growth in metacognitive skill in tutors. When confronted with a reading task
themselves, tutors would benefit from this better skill and achieve more on the

reading comprehension test.

To check this latter hypothesis, we would need to examine the interaction
processes within dyads, looking for indications of metacognitive activity. The
underlying research question then is: Could long-term differences between CA and
RSA tutors’ growth in reading comprehension be explained by differences in
opportunities for metacognitive activity during peer tutoring dyad interaction?
Investigating whether indeed CA and RSA dyads differ in the opportunities they
create for tutors to practice metacognitive skills, would only be a first step in
answering that question. A second step then would be to investigate whether tutors
indeed tend to show more self-monitoring and self-regulation when doing a reading
task themselves. And, finally, if such differences are found, it should be
investigated whether they indeed account for long-term differences in reading

comprehension growth.

The present study focuses on the first step. We more particularly have looked at
differences between CA and RSA dyads with respect to such tutoring behaviors as
monitoring and regulating the tutee’s reading behavior (Baker & Brown, 1984;
Dole, 2000), and choosing reading strategies to promote comprehension, check
understanding or solve problems. In addition, we also investigated differences

between the two types of dyads with respect to off-task behavior. Based on the
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general hypothesis on the mediating role of metacognition explained above, it was

more particularly predicted that, compared to RSA dyads,

(1) Following tutee’s reading mistakes or reading difficulties, significantly
more corrections and help from the part of the tutor would be observed in

CA dyads;

(2) Following tutee’s reading mistakes or reading difficulties, significantly
more corrections and help from the part of the tutor, involving the use of

or referring to reading strategies would be observed in CA dyads;

(3) Including non-reading episodes as well, in the interaction between
tutor and tutee more overall use of reading strategies would be observed in
CA dyads; this would more particularly be true for the tutor separately, but

also for the tutee;

(4) Significantly higher frequencies of spontaneous tutor questions and
explanations involving the use of or referring to reading strategies would

be observed in CA dyads;

(5) A significantly higher overall frequency of explaining, questioning and

answering behavior would be found in CA-dyads;

(6) Significantly higher frequencies of exchanges clarifying relationships
in a text or involving logical inferences from the text and exchanges
clarifying how one can find a meaning or solve a problem would be

observed in CA dyads;

(7) No significantly different amounts off-task behavior would be

observed in CA dyads.

The first prediction follows from the hypothesis that CA tutors have more
opportunities to monitor the tutee’s reading. The second prediction specifies
corrections in which the tutor points out how the tutee could avoid the kind of

mistake he or she makes or solve the reading difficulty by looking at the part of the
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Chinese character that gives a clue about its pronunciation or — in other cases — the
part that gives a clue about the meaning. So this kind of corrections is strategy
oriented and implies a higher level of metacognitive activity from the part of the
tutor. The third prediction expands the second one to other types of interactions,
including non-reading episodes. The more discussions about the text refer to or
show use of reading strategies, the higher the level of metacognitive activity, so we
assume, because it shows that students consciously check their (or each other’s)
understanding of the text or think about how they can find the meaning or solve
some problem. Of course, this is only at a rather low level as long as this strategy
use is purely based on a duty-full use of the assignment card. Therefore, in the
fourth prediction a distinction is made between spontaneous strategy-related
questions and explanation, raised by the tutor on the one hand, and questions
picked from the assignment card on the other hand. In a similar way, a distinction
is made between the overall frequency of explanations, questions, and answers
(fifth prediction) and those exchanges between tutor and tutee involving “why”- en
“how”-level exchanges (sixth prediction). Asking or explaining why one thinks that
certain things in the story happen or why some character in the story would do or
think or feel something expresses a conscious effort to understand the story or to
check the tutee’s understanding, and can therefore be considered as an indication of
metacognitive activity. Asking or explaining how one can know why something
happens in the story or how one can find out the meaning of something, clearly
refers to metacognitive regulative behavior. But the overall frequency of
explanations, questions and answers on itself, irrespective of its level or the
specific use of one of the six reading strategies, also provides an indication of some

reflection or some efforts to make the tutee reflect on what has been read.

The seventh prediction follows from the aforementioned distinction between
setting characteristics and sustainable changes in the students as causes for

differences in reading comprehension growth. Since the two peer tutoring
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conditions do not appear to differ in short-term reading comprehension growth, no

differences in situational characteristics such as off task behavior is expected.

2. Method
2.1. Intervention and design of the study

2.1.1. Design

The present study is part of a broader quasi-experimental intervention study that
took place in natural classroom settings, involving 36 classes, and with 785 2
grade students, 739 5t grade students and 36 teachers out of eight primary schools
in Beijing, China. The intervention combines both reading strategy instruction by
regular Chinese language teachers and practice in peer tutoring dyads. Six reading
strategies were explicitly taught: (a) activating prior knowledge, (b) finding the
meaning of unfamiliar words and expressions, (c) making predictions, (d) finding
the main idea, (¢) monitoring and regulating comprehension of the text, and (f)

distinguishing different types of texts.

For the strategy instruction and practice a sandwich model was applied. Each
strategy was first introduced during one lesson period. This lesson involved direct
instruction of that particular reading strategy, with explanations of the declarative
(main concept and function), procedural (how to use it step by step) and
conditional knowledge (when and where to use it) about the strategy. To deepen
students’ comprehension of the “how-to-do-it” aspects, the use of each reading
strategy was modeled by the teacher by thinking aloud, followed by some
teacher-led class wide practice of the reading strategy on selected texts, applying
the appropriate assignment card. Such an assignment card synthesizes the main
steps of a particular reading strategy using general, text-independent questions as
“What are the main characters in the story?” or “ What is told in the paragraph |
just read?” For each strategy one assignment card was designed, several copies of

which were provided to every student.
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After this introduction, two sessions of independent practice was scheduled. In
view of this practice, students could choose from books that were circulated among
the experimental groups. Independent practice was scaffolded by means of the
aforementioned assignment cards. Students were asked to write down the answers

on the copy of the assignment card they were actually using.

After the introduction and the individual practice sessions, further practice was
organized. For two conditions this involved peer tutoring in either CA dyads or
RSA dyads. After three reading strategies had been introduced and practiced, for a
number of sessions students were asked to practice all three of them flexibly, with
the help of integrative strategy cards. After all six reading strategies had been
introduced and practiced separately, another series of integration sessions was

organized.

Before the start of the peer tutoring sessions a series of six lessons was organized
in which the students who would take the role of tutor were trained in “how to
become a good tutor”. These lessons discussed topics such as how to make my
tutee feel at ease, how to give positive feedback to my tutee, how to react on
mistakes by my tutee, how to cope with own mistakes, as well as aspects related to
the management of a tutoring session, such as starting and ending a session,
keeping record of the texts that were read and the assignment cards used, €tc.

These lessons were taught using explanation, modelling, role-play and discussion.

Students in the experimental conditions were provided with reading materials such
as children’s reading books and magazines. Administration cards were also
attached to assignment book to keep track of reading materials and reading
strategies being covered. Vivid cartoon posters highlighting the main content of the
reading strategies and the interaction skills discussed in the tutor training were

displayed on the classroom walls.

The intervention was scheduled during after-school extra curricular activities, for

an average of 60 minutes per week and lasted for a whole school year (25 weeks).
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The lessons were taught by the students’ regular Chinese language teachers. Those
teachers were trained intensively for three working days two weeks before the start
of the program and were provided with a detailed written manual on how to teach
reading strategies, how to prepare and coach the tutors, and how to coach students
with their strategic reading. During the whole course of the intervention, the author
went to visit the participating schools alternatively every week, whenever the
introductory lessons or the peer tutoring sessions were organized. All of the
teachers involved participated in a short discussion of half an hour that was
organized prior to every introductory lesson, to highlight the main points of that
day’s teaching. Special attention was given to the potential problems that might
arise during the tutor training or the strategy instruction. During these weekly
meetings teachers were encouraged to share useful experiences, difficulties or
puzzles. The fidelity of the treatment was evaluated through two kinds of means:
direct observation and teachers’ self-report on checklists of main procedures
related to the strategy teaching. A pre-designed outline of each strategy-teaching
lesson was distributed to teachers at the beginning of the intervention, also serving
as a checklist for themselves. Teachers were asked to evaluate their teaching using
the checklist and hand it in right after the end of the lesson on that day.
Observations were made by the coordinator and her two research assistants.
Feedback was given to the teachers subsequently, based on both the observations

and the checklists.

2.1.2. Peer tutoring sessions

Dyads in the CA condition were formed by matching their relative reading
comprehension level, e.g., a good reader from the 5™ grade forming a dyad with a
good reader from the 2™ grade. RSA dyads were formed with two classmates with

similar reading comprehension levels.

Both CA and RSA peer tutoring sessions, typically involved the following

“episodes”: briefing by the teacher, getting ready (such as choosing reading books,
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getting the assignment book, €fc.), reading, answering questions and filling in an
assignment card, filling in the administration card, having a little chat after reading;
and, at the end a short “debriefing” by the teacher in which a few general remarks
were made about the peer tutoring activities of the day. The middle episodes were
not necessarily run through in a linear way. The tutee’s reading could be
interrupted by the tutor for some discussion based (or not) on the assignment card,
e.g. to check the tutee’s understanding of the text, after which the reading would
continue. It was up to the tutor to decide whether or not, when, how and why to do
so. It was also possible that students engaged in two (or sometimes three) “ reading
cycles’ within one session, i.e. after a text was read and the assignment card was
“done”, they could start with another text and another copy of the assignment card.
In that case some episodes, such as getting ready or chat after reading might occur
more than once within one session. As a consequence, reading cycles could differ

in duration.

2.2. Sample

A sub-sample of 28 dyads (11 from CA dyads and 17 from RSA dyads) was
selected, based on the students’ pretest reading comprehension results. To control
for the effect of initial reading level, both high and low achieving dyads were
selected. It should be noted however, that not dyads but reading cycles (or
“ observations’ ) within peer tutoring sessions were taken as the sampling unit. For
the present study, 40 videotaped reading cycles (observations) were analyzed.
They lasted on average 26 minutes (SD = 7.7, min = 12 min. 15 sec, max = 44 min.
20 sec.). An overview of the sample of reading cycles, divided according to

students’ achievement levels and experimental conditions is presented in Table 1.
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Table 1. Overview of analyzed reading cycles (obser vations)

Conditions

Same-age Same-age Cross-age Total
Reading level

G2 G5
High 5 8 8 21
Low 5 6 8 19
Total 10 14 16 40

2.3. Video coding method and scheme

The digital videotapes were transferred into mpeg-files and coded with the
interface of a software package called Catmovie 4 (Wild, 2001). Catmovie allows
dichotomous, multiple-response codling and could store the coded results

automatically in an SPSS data file.

A coding scheme was developed, taking into account the following steps and
principles. First, each video recorded peer tutoring session, was segmented in
“reading cycles’ and each cycle was segmented in “ episodes’ according to the
main focus of what was going on in the dyad: listening to the teacher’s briefing,
getting ready, reading, filling the assignment card, filling in the administration card,
having a chat after reading, listening to the teacher’s debriefing. Second, a
time-based coding was chosen, with five-second intervals as the basic unit. Third,
multiple coding was applied. For every interval the type of episode was coded and
more specific codes were used to describe who was doing what, in which way or at
what level. In this way a hierarchical category system was developed, relating
categories describing tutors and tutees’ behaviors to the “episodes” in which it took
place. Initially the coding system was developed based on a number of theoretical

assumptions, but this scheme was gradually expanded and enriched by including
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categories for new emerging behaviors as the coding progressed. The goal leading
this development was to find indications of monitoring or regulating behaviors and
other strategic behaviors within the dyads. This resulted in a coding scheme that

can be described briefly as follows:

For reading episodes, a set of categories indicates whether a tutee reads or makes
mistakes in reading, misinterprets the meaning of a word or sentence, hesitates
because of some difficulties, corrects himself/herself, or asks the tutor for
explanation. Another set of categories indicates whether the tutors monitors or
listens to the tutee’s reading, corrects the tutee’s mistakes or asks questions to
check the tutee’s understanding. Furthermore, off-task behaviors, such as being

absentminded, or chatting with other dyads about unrelated topics were coded.

Special attention was given to the analysis of the discourse in dyads involving
questioning and answering or giving explanations. In this analysis we focused on
whether reading strategies were being used or referred to. With respect to the use
of reading strategies, a distinction was made between picking questions from the
assignment card versus asking questions spontaneously to monitor tutees’
understanding. The latter behavior was considered to reflect a higher level of

metacognitive skill than the former.

To complement the quantitative analysis based on the coding, excerpts of the
dialogue protocols (in appendix) were selected to demonstrate students’ use of the

six reading strategies and other variables captured in the coding scheme.

In order to capture other indications of metacognitive processes that would not be
reflected by the use of any of the six strategies, further distinctions were made
based on the content of the exchanges between tutor and tutee. King (1991) listed
four types of explanations: (a) clarification of a concept or analysis of a situation,
(b) elaborated description of how to do something, (c) a rationale for using
particular strategy and (d) reasons for why the attempt is (un)successful. In our

coding scheme we only distinguish between three types or levels, but we apply
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them to explaining, questioning and answering, by tutor or tutee: “what”, “how”,
and “why”. “What” questions and explanations are comparable to the King’s type
(a) clarification. They are on the information demand and providence level. When
having to answer a “what”-question, the tutee’s task is to retrieve information from
the text or from previous knowledge. “Why”-level explanations and questions
reflect or ask for some reasoning and logical thinking, relating different elements
of information in the text. The “how” level is comparative to King’s type (b).
King’s types (c) en (d) are not reflected as such in our coding scheme. They refer
to further metacognitive elaborations on the use of reading strategies. If any such
an explanation or questions would occur in the observations we made, it would

have been coded as a “how”-level question or explanation.

2.4. Reliability of the coding

Two Chinese master students majoring in educational sciences and blind about the
research design and research hypotheses were hired to code the observations, after
an intensive training on the coding scheme. Coding agreement of above .85 was
reached before the actual coding started. During the coding they were closely
supervised by the first author. The database resulting from the coding was checked
independently by the second author on consistency among the variables, for
example: (a) for any record there should be indications of type of episode and
specific activities from both tutor and tutee, (2) whenever a question occurs, it
should be indicated who raised the question, what type of question it was —
spontaneous or a question from an assignment card — and whether the question
involved any use of reading strategies; (3) whenever an interval was coded as
answer, a question a few records backwards was expected; it should also be coded
who gave the answer, whether it was correct, and whether the answer was related
to any of the reading strategies. Whenever inconsistencies were found or suspected,
that part of the coding was sent back to the first author for further check with the
videotape and eventual correction. In such a case also the neighboring two minutes

of coding were checked with the videotape.
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3. Statistical Analysis

3.1. Structure of the database

Initially, the coding resulted in one data file per coded reading cycle. In those data
files 5-second intervals constitute the basic coding unit. For each coding unit
(interval of 5 seconds) there was one record containing a number of dichotomous
or polytomous codes, according to the variables in the coding scheme. For a
reading cycle of 25 minutes such a data file would contain 25 x 12 = 300 records.
Merging the 40 separate data files yielded a dataset of thousands of records. Before

any statistical analyses were done, a number of data management steps were taken.

Firstly, only three relevant episodes, “ reading”, “ doing the assignment card” and
“chat after reading” were selected for further analysis. For our purposes the most
relevant interactions took place in the two former categories of episodes. However,
some spontaneous reading content related conversation was also noticed in

“ chat-after-reading” episodes, which were therefore included in the analysis.

Secondly, to reduce the database into a more manageable size, records were
aggregated into larger sequences of one minute. Since 5-second intervals
constituted the original coding unit, this aggregation turned the original
dichotomous or polytomous codes into continuous variables ranging from 0 to 12,
indicating how frequently (= times per minute) a specific behavior was observed.
An immediate advantage of this aggregation is that results of further analyses
would be easy to interpret, more particularly as frequencies, expressed in terms of
“times per minute”. A very important advantage was that much of the sequences of
consecutive behaviors (e.g. tutor — tutee interactions) were now captured in one
record. This would facilitate the analysis of how tutor and tutee behaviors co-vary.
Because of the above-mentioned selection of target episodes, and since the start of
a new episode not always coincided with the start of another full minute,

incomplete sequences occurred in the database, i.e. sequences constituting less than
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12 intervals. To adjust for such unequal numbers of intervals, the number of

intervals in a sequence was used to weigh the sequences.

A last step in preparing the database consisted of creating some broader categories
or second order variables, e.g. the total frequency of reading strategy use (summing
across the six strategies and across questioning, answering, explaining), the
frequency of “what”, “why” and “how” level exchange of information across
instances of questioning, answering and explaining, efc. At this phase the

dependent variables were created (see the results section).

3.2. Multilevel analysis

To analyze the dataset, 2-level analyses with one minute sequences (level 1) nested
within reading cycles (level 2) were performed using MLwin 2.0. Because of the
low videotaped sessions / dyad ratio (40 / 28), we didn’t include dyad as a third
level. This implies that characteristics that principally are dyad characteristics
(such as being a CA or a RSA dyad, tutor’s gender, etc.) are entered at level 2.
Using a multilevel structure, differences in duration of the reading cycles are auto-

matically accounted for.

A series of models were built with different dependent variables, according to our
hypotheses. For each dependent variable the tutor and the tutee’s gender, and their
prior reading level were first introduced as explanatory variables at the reading
cycle level (level 2). These are predictors that do not vary across sequences within
a given reading cycle. Then, relevant behavioral variables at the sequence level, e.g.
number of reading mistakes or difficulties, number of wrong or incomplete
answers, etc. were entered in the model to adjust for the effect of tutee behavior on
the tutor (and vice versa) in subsequent intervals. Type of episode was also entered
at this level. As one can easily see, these are variables that can vary across the
one-minute-sequences within a given reading cycle. Overviews of the counts resp.
overall average frequencies and standard deviations for the predictor variables that

proved to be significant are shown in Tables 2 and 3.
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Table 2. Distribution of tutor gender across conditions

Type of peer tutoring dyads

Tutor gender Same-age grade 2 Same-age grade 5 Cross-age ot
Girl 1 9 8 18
Boy 9 5 8 22
Total 10 14 16 40

Table 3. Means (aver age frequencies) and standard deviations of predictors

Predictor Description M SD Max.

Assign. Card Proportion of minutes within sequence spent 0.25 0.40 1.0
on doing the assignment card

MIS&DIF # reading mistakes or difficulties by tutee per 0.64 1.21 10.0
minute

RS-tutee # intervals/minute with reading strategy use by  0.70 1.39 10.0
tutee

RS-tutor # intervals/minute with reading strategy use by  0.88 1.64 11.0
tutor

QRS-tutor # tutor questions with reading strategy use per  0.50 1.06 11.0
minute

Off-task tutee  # intervals/min. in which tutee was off-task 0.88 2.00 12.0

Off-task tutor ~ # intervals/min. in which tutor was off-task 0.60 1.69 12.0

N (sequences) = 1015. Sequences are weighed by n of intervals / sequence. Minimum = 0 for all
variables.

In Table 3 it can be seen that (after having excluded time spent by teachers on
briefing and debriefing and time spent by students in getting ready or pure
administrative tasks) one quarter of the time was spent on episodes coded as
“doing the assignment card”. With only a very little amount of time spent on
“chat after reading”, almost three quarters of the time was spent on episodes
coded as “ reading” . Within the reading episodes, however, not all time is spent on

reading as such. The actual reading is interrupted by corrections, or questions to
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check tutees’ understanding, etfc. For all other variables it can be seen that
averaging for the whole reading cycle and across reading cycles, less than 5
seconds (= 1 interval) per minute was spent on the behavior described by the
variable. But as the figures for the observed maximum score indicate, there were
instances in which the behavior could take almost a whole minute (50 or 55
seconds, or 10 to 11 intervals). Since the coding was time-based (using 5-second
intervals as the original basis) no distinction can be made between “incidence” and
“duration”. So, a score of 10 could indicate that the behavior occurred 10 times
during that sequence, or just once, but lasting for 50 seconds. For behaviors such as
“off task” an interpretation in terms of duration is more appropriate; for other
behaviors, such as “reading mistake” it is clear from the videotapes that an
interpretation in terms of incidence is more appropriate. So, the mean of 0.64 for
MIS&DIF can be read as: reading mistakes and difficulties with reading on the

average occurred less than once per minute (or about 3 times every 5 minutes).

To facilitate the interpretation of the coefficients for the other variables, all

continuous predictors were centered around their overall mean.

Finally, dummy variables for the experimental conditions were entered in the
multilevel model to test the aforementioned hypotheses. It should be noted that the
experimental conditions in this study are coded in a hierarchical way. The main
distinction we make here is between CA and RSA dyads. This is done by entering
a dummy variable CA, using RSA as the reference category. Having entered this
dummy in the model, the beta-coefficient in the tables will indicate how much
higher or lower the frequency for the dependent variable on the average is in CA
dyads, compared to the average frequency in RSA dyads (having controlled for the
effects of previously entered predictors). Therefore, in the tables this dummy will
be referred to as “CA dyad”. Within the reference category (RSA dyads) a further
distinction is made between 2™ grade RSA dyads and 5t grade RSA dyads. Here,
the 5 grade RSA dyad is taken as the reference category. Having already entered

the CA-dummy in the model, the beta-coefficient for this second dummy will show
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how much the 2™ grade RSA dyads on the average differ from the 5t grade RSA
dyads (having controlled for previously entered effects). Therefore this second
dummy is referred to as «ond grade RSA dyad”. When both dummies are entered in
the model, the coefficient for the CA-dummy shows the difference between
CA-dyads and 5t grade RSA dyads. However, for reasons of parsimony, the
RSA-dummy is only kept in the model if proven to be significant. The CA dummy
is always kept in the model, even if not significant, because otherwise the

coefficient for the RSA-2 dummy becomes less well interpretable.

For multilevel analysis, several ways of calculating effect size have been suggested
(Snijders & Bosker, 1999). In the present study, for dummy coded predictors the
beta-coefficient is divided by the standard deviation at the appropriate level. For
the CA- and RSA-effects, this appropriate level would be level 2. The SD at that
level was calculated by taking the square root of the variance for level 2 in the

null-model. Effect sizes are only reported in the case of significant effects.

Apart from fixed effects, random effects are explored as well. Significant
higher-level random effects indicate that the effect of a certain predictor varies
across higher-level categories. In our case these higher-level categories are reading
cycles. For example, it is possible that the relationship between the frequency of
mistakes made or difficulties experienced while reading on the one hand and the
dependent variable on the other hand varies across reading cycles (and thus varies
between dyads). Significant lower level random effects indicate complex variances
(i.e. non-homogeneity of the dependent variable variance across levels of an
independent variable). This is for example the case when sequences characterized
by high frequencies of reading mistakes show more variation in the dependent
variable than sequences characterized by low frequencies of reading mistakes.
Since it does not make sense to allow level 2 predictors to vary randomly at level 1,
for such predictors significant random effects at level 2 also indicate complex

variance. Examples will be discussed in the results section.
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4. Results

Results are reported in five sections. First, we focus on monitoring behaviors,
corrections and help provided by tutors when tutees made reading mistakes or
experienced reading difficulties. Both corrections and help with and without use of
reading strategies were analyzed. The second section presents results about tutors
and tutees’ overall use of reading strategies, irrespective of the context within
which reading strategies were used, e.g., during questioning, answering or
explaining, etc. In the third section we focus on spontaneous use of reading
strategies by the tutor, either when asking questions or giving explanations. In the
fourth section we discuss the results for three different levels that were
distinguished in questioning, answering or explaining and that we called the
“what”-, “why”- and “how”-levels. Finally, we checked for differences in off-task
behaviors between CA and RSA conditions. Overall means and standard deviations
for the dependent variables are shown in Table 4 (on the next page). The

interpretation of the figures is similar as for Table 3.

It should be noted that for all multilevel results presented here, a number of general
interpretation rules apply. The number of cases reported does not indicate the
number of students, but the total numbers of sequences (or minutes) analyzed.
Since the sequences are weighted to adjust for unequal numbers of intervals within
sequences, the coefficient reported with the constant (“cons™) in the null-model
gives the overall average number of intervals the dependent variable was observed
per minute. As explained above, in some cases this should be interpreted as
duration, but for most dependent variables it can be interpreted as a frequency, i.e.

as the number of times this behavior on the average occurs per minute.

When dichotomous predictors are entered the model, the constant reflects the
average frequency or duration the dependent variable is observed per minute in

dyads belonging to the reference category.
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Table 4. Means and standard deviations for the dependent variables
Depend. var. Description M SD  Max.
COR-RS # corrections / minute made by tutor, involving use  0.03 0.21 3.0
of or referring to reading strategies
COR-NRS # corrections / minute made by tutor, not involving  0.41 1.01 8.0
any use or any reference to reading strategies
RS-tutor # intervals/minute with reading strategy use by tutor ~ 0.88 1.64 11.0
RS-tutee # intervals/minute with reading strategy use by tutee ~ 0.70 1.38 10.0
Spon-QRS # intervals/minute in which tutor asks spontaneous  0.43 1.01 11.0
questions to tutee, involving the use of or referring to
reading strategies
Expl RS # intervals/minute in which tutor gives explanation  0.38 1.08 10.0
to tutee, involving the use of or referring to reading
strategies
WHAT # intervals/minute spent on WHAT-level questions or ~ 1.28 2.08 11.0
explanations within the dyad
WHY # intervals/minute spent on WHY-level questions or  0.14 0.72 11.0
explanations within the dyad
HOW # intervals/minute spent on HOW-level questions or  0.06 0.38 6.0
explanations within the dyad
OFFTASK # intervals/minute in which dyad was off-task 0.90 1.89 12.0
Offtask-tutor ~ # intervals/minute in which tutor was off-task 0.59 1.69 12.0
Offtask-tutee  # intervals/minute in which tutee was off-task 0.88 2.00 12.0

N (sequences) = 1015.
Sequences are weighed by n of intervals per sequence. Minimum = O for all variables.

4.1. Tutors' correction/help following reading mistakes and difficulties

A total of 425 instances (intervals) were observed in which tutors gave correction

of help when tutees had reading mistakes or difficulties. When these instances are

related to the instances in which reading mistakes were made or in which some

hesitation indicating a reading difficulty was observed, then it is found that on the

average 69.6% of the mistakes or difficulties are followed by a correction.' Only

! This interpretation is based on the assumption that in general a reading mistake or difficulty wouldn’t take
longer than five seconds, and that within each five seconds interval no more than one mistake or difficulty is
observed. Each interval coded as reading mistake or difficulty, can be counted as one mistake or difficulty.
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7% of the corrections involved the use of reading strategies. Therefore, on the
average only 4.9 % of the reading mistakes or difficulties were followed by some
correction that incorporated the use of a reading strategy. (These figures can also

be derived from Tables 3 and 4.)

How these general figures are affected by the type of peer tutoring and other
predictor variables is shown in Tables 5 and 6, which presents the results of the
multilevel analyses. Not surprisingly the frequency of corrections (with or without
reading strategies use) appears to be influenced by the frequency of reading
mistakes and difficulties. The more mistakes or difficulties were observed, the

more corrections were provided. This is true for both types of corrections.

Table 5. Tutor corrections using reading strategies in response to tutee's
reading mistakes and difficulties. Results of multilevel analyses

Model O Model 1 Model 2 Model 3
Fixed effects
Cons (Intercept) 0.030 0.029 0.013 0.020
S 0.009 0.009 0.004 0.009
Mis&Diff. 0.034 0.032 0.035
S 0.012 0.012 0.011
CA dyad 0.041 0.025
S 0.018 0.011
Random effects
Reading cycle
Cons / Cons 0.002 0.002 0.001 0.001
S 0.001 0.001 0.001 0.001
Cons / Mis&Diff. 0.002
S 0.001
Mis&Diff. / Mis&Diff. 0.002
S 0.001
Sequence
Cons / Cons 0.476 0.459 0.459 0.432
S 0.191 0.186 0.187 0.020
-2log(lh) 1202.39 1166.62 1165.25 1110.24
N (sequences) 1015 1015 1015 1015

Weighted by N_intervalsin Sequence
Notes: MIS&DIFF isreading mistakes or difficulties by tutee.
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A significant CA-effect was observed and this too was the case for both corrections
with or without reference to reading strategies. Having controlled for the frequency
of reading mistakes and difficulties, the frequency with which CA-tutors provided
corrective feedback involving reading strategies was on the average 0.041 per
minute higher than in RSA dyads (see model 2 in Table 5). So, relative to the
frequency of reading mistakes or difficulties, four times more strategy based
corrective feedback was given in CA dyads (frequency = 0.0533 corrections /
minute) than in RSA dyads (frequency = 0.0125 corrections / minute). The effect
size is very big (ES = 0.99).
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Fig. 1. Relationship between frequency of reading mistakes or difficulties and frequency

of correctionswith strategies: variation among observation cycles (and dyads) and
between CA and RSA dyads
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However, when allowing for a random effect at level 2 for the frequency of reading
mistakes and difficulties (see Model 3 in Table 5), it becomes clear that the
relationship between reading mistakes or difficulties and strategy-based feedback
varies quite a lot across reading cycles and dyads. For this random effect, both the
linear and the quadratic parameter are significant. The positive linear parameter
indicates that the variance in the frequency of corrections becomes larger as the
frequency of reading mistakes or difficulties is higher. Obviously, differences in
the way the tutor copes with the tutee’s reading mistakes and difficulties become
more visible as the tutee is a less skilled reader and makes more mistakes.
Modeling this random effect caused the fixed effect for CA to become weaker but
still significant (B = 0.025, SE = 0.0113, p < .05). The effect size also went down,
but is still rather big (ES = 0.61). A representation of how the relationship between
frequency of reading mistakes or difficulties and tutor corrections using reading
strategies varies across reading cycles and dyads, is shown in Fig. 1. One can see
that for most observations made in CA dyads, the slope of the regression line is
much steeper than in observations in RSA dyads. This reflects the finding that the
relationship between number of reading mistakes and strategy-based feedback is
stronger for observations made in CA dyads. There is one notable exception, the
much flatter line at the bottom of the picture, representing an observation in a CA
dyad. Dummying this case out revealed no significant difference between this one
reading cycle and the other ones, neither with respect to the intercept, nor with

respect to the slope.

A moderate (ES = 0.45), but still significant difference between observations in CA
and RSA dyads was found with respect to tutors’ corrections not involving any use
of nor reference to reading strategies (see Table 6, Model 2). For CA dyads the
frequency of non-strategy based corrections is 0.301 corrections per minute higher
than for RSA dyads. That is about twice as high as the average frequency found in
RSA dyads (0.289 + 0.301 vs. 0.289 corrections / minute).



Chapter 2 91

Again, when allowing for level 2 random effects for the frequency of reading
mistakes and difficulties, the CA dyad effect dropped (see Model 3 in Table 6).
The CA effect becomes now only marginally significant (f = 0.0698, SE = 0.0360,
p = 0.053) and small (ES = 0.10). Figure 2 shows a representation for the random
effect for frequency of reading mistakes and difficulties. Comparison with Fig. 1
reveals how the differences between observations in CA and in RSA dyads are
much smaller when considering tutors’ corrections not reflecting any use of

reading strategy.

Table 6. Tutor correctionswithout reading strategy in responseto tutee's
reading mistakes and difficulties. Results of multilevel analysis

Model 0 Model 1 Model 2 Model 3

Fixed effects

Cons (Intercept) 0.449 0.409 0.289 0.314
s 0.110 0.047 0.049 0.038
MIS&DIFF 0.613 0.612 0.487
S 0.057 0.057 0.060
CA dyad 0.301 0.070
s 0.099 0.036
Random effects

Reading cycle

Cons / Cons 0.4561 0.089 0.067 0.050
S 0.274 0.034 0.025 0.009
Cons / Mis&Diff. 0.079
s 0.013
Mis&Diff.  / Mis&Diff. 0.121
S 0.021
Sequence

Cons / Cons 7.260 3.030 3.030 1.953
s 1.589 0.537 0.537 0.505
-2log(lh) 4022.06 3111.61 3105.39 2690.20
N (sequences) 1015 1015 1015 1015

Weighted by N_intervals in Sequence.
Notes: READING%o, proportion of intervals within sequence that are part of a reading
episode; MIS&DIFF isreading mistakes or difficulties by tutees.
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Fig. 2. Relationship between frequency of reading mistakes or difficulties and frequency
of correctionswithout strategies: variation among observation cycles (and dyads)
and between CA and RSA dvads

4.2. Use of reading strategies

4.2.1. Overview of reading strategy use

Students’ use of reading strategies was coded whenever the main questions from
the assignment card were picked and asked or whenever the main content of any
reading strategy was reflected in a student’ explanation or spontaneous question.
For example, a question such as “Who do you think is the main character in the
story?” and its answer or explanation was coded as an indicator for the use of
reading strategy (d) “ finding the main idea of the text”. A question such as “ What
do you think will come next?” and any sensible answer to it were coded as using
reading strategy (c) “ making predictions’. Later on, a more general variable was

created by summing frequencies across all reading strategies and types of
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exchanges in which they were observed (explanations, questions, and answers).
Table 8 reports the multilevel analysis results for strategy use by tutors, and Table
9 reports similar results for strategy use by tutees and the total strategy use within
the dyads. First, we present an overview of the different types of interactions in
which any use of reading strategies was found (Table 7). This overview shows that,
across all dyads, in about 14% of the interaction time within the dyads (i.e. when
the tutee was not actually reading) reading strategy use was observed. For almost
70% of that time, these interactions reflected a typical questioning-answering
pattern, sometimes elaborated with somewhat longer explanations given by the
tutor. Tutee questions accounted for less than 6 % of the interaction time in which

reading strategy use was observed.

Table 7. Overview of use of reading strategies during episodes of Reading,
Doing Assignment Card and Chat-After-Reading

Intervals coded With RS Without RS Total N of intervals
Counts  Percent Counts Percent Count  Percent

Tutor explanation 368 24.39 39 0.39 407 3.52
Tutor question 493 31.34 13 0.13 506 4.38
Tutee answer 593 37.70 39 0.39 632 5.47
Tutee question 91 5.79 7 0.07 98 0.85
Dyads discussion 13 0.83 79 0.79 92 0.80
Non-verbal (others) 15 0.95 9812 98.23 9827 84.99
Total num. of intervals 1573 100.00 9989 100.00% 11562 100.00
Percent 14% 86% 100%

4.2.2. Tutor’ s overall use of reading strategies

In CA dyads the use of reading strategies was observed more than 1.3 times per
minute on the average. That is almost 2.5 times higher than in RSA dyads, for
which a frequency of 0.554 times per minute was observed (Table 8). The effect
size (ES) equals 1.02, which is very large. Within the RSA-condition the difference
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between 2™ and 5" grade is not significant. There is a quite small (ES = 0.12) but
significant positive effect for the strategy use by tutees. Our analysis does not
allow making any causal inference with regard to this relationship. It is possible
that tutor questions or explanations referring to some reading strategy caused the
tutee to refer to a reading strategy when answering, but it is also possible that some
of the tutor explanations referring to the use of a reading strategy followed a tutee

question related to that strategy.

Table 8. Tutors total use of reading strategies. Results of multilevel analysis

Model 0 Model 1 Model 2
Fixed effects
Cons (Intercept) 0.868 0.842 0.554
S 0.126 0.122 0.080
MIS&DIFF -0.134 -0.150
S 0.029 0.033
Reading strategy use by tutee 0.401 0.416
= 0.060 0.060
CA dyad 0.752
SE 0.230
Random effects
Reading cycle
Cons / Cons 0.545 0.512 0.319
SE 0.148 0.181 0.125
Cons / RS_tutee 0.134 0.074
S 0.050 0.048
RS tutee /RS tutee 0.076 0.074
S 0.019 0.018
Sequence
Cons / Cons 23.386 18.250 18.240
SE 4.846 4.064 4.059
-2log(1h) 5184.95 4945.72 4936.05
N (sequences) 1015 1015 1015

Weighted by N_intervalsin Sequence.
Notes: MIS& DIFF isreading mistakes or difficulties by tutees.

The frequency of the tutee’s mistakes and difficulties during reading is negatively

related with total use of reading. One might think that is because reading mistakes
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and difficulties can only occur during reading episodes whereas the use of reading
strategies is more likely to occur when doing the assignment card. But entering the

dummies for type of episode didn’t yield any significant effect.

Another possible explanation relates to the tutee’s reading fluency. With less
fluently reading tutees probably a lot of the time and energy is absorbed by
correcting reading mistakes, leaving less time and attention for checking and
discussing understanding and for the use of reading strategies going with that. As a
result, in the case of a higher frequency of reading mistakes, less use of reading
strategies would be observed. Anyhow, the relationship with the frequency of the

tutee’s reading mistakes and difficulties is very weak (ES = 0.04).

4.2.3. Tutees' use of reading strategies

No significant CA-effect was shown with regard to tutees’ use of reading strategies
(Table 9). Again, as for the tutor’s use of reading strategies, there is a significant
but very weak (ES = 0.02) negative relationship with the frequency of reading
mistakes and difficulties by the tutee. But now, complex variance was detected.
The more reading mistakes are made, the less variation is found with regard to the
tutee’s use of reading strategies. This gives somewhat more credit to the

aforementioned hypothesis about the role of reading fluency.

When the tutor is a boy, tutees tend to use significantly less reading strategies (ES
=0.51). As could be expected, there is a significantly positive effect of the tutors’

use of reading strategies. This effect is also rather small (ES = 0.18).
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Table 9. Tutees and total use of reading strategies during peer tutoring.
Results of multilevel analysis

Tutees’ RS use

Total RS use in dyad (tutor & tutee)

Model O Modell Model O Model 1 Model 2
Fixed effects
Cons (Intercept) 0.731 0.958 1.482 1.907 1.450
SE 0.088 0.112 0.170 0.275 0.263
Tutor boy -0.250 -0.773 -0.685
S 0.104 0.326 0.290
MIS&DIFF -0.073 -0.356 -0.362
S 0.019 0.062 0.063
Reading strategy use by tutor 0.481
S 0.068
CA dyad -0.064 1.015
S 0.096 0.314
Random effects
Reading cycle
Cons / Cons 0.236 0.114 0.972 0.846 0.614
S 0.068 0.031 0.227 0.217 0.166
Cons / RS_tutor 0.090
SE 0.028
RS tutor /RS_tutor 0.113
SE 0.033
Sequence
Cons / Cons 19.172 13.300 48.138 43.483 43.546
S 3.084 2441 6.131 6.124
Cons / MIS&DIFF -2.705 -7.160 -6.987
SE 0.950 2.001 1.946
MIS&DIFF / MIS&DIFF 0.730 1.715 1.623
SE 0.305 0.620 0.598
-2log(1h) 4968.77  4627.39 5913.000 5829.12 5822.48
N (sequences) 1015 1015 1015 1015 1015

Weighted by N_intervalsin Sequence.

Notes: MIS&DIFF isreading mistakes or difficulties by tutee.

4.2.4. Overall use of reading strategies in the dyads

With respect to the overall use of reading strategies (by either tutor or tutee) within

the dyads, Table 9 shows a significant and strong CA-effect (ES = 1.03). Again,
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more strategy use was observed when the tutor was a girl (ES = 0.70). Also the
weak but significant negative relationship with the frequency of the tutee’s reading

mistakes and difficulties was found again (ES = 0.06).
4.3. Tutor’ s spontaneous use of reading strategies

So far no distinction was made between the use of reading strategies by going
through the assignment card and the spontaneous use of reading strategies when
asking questions or giving explanations. Spontaneous use of reading strategies was
observed when a tutor tried to help a tutee to find the answer to a question they
were discussing and, while doing so, elaborated or phrased own questions without

the help of the assignment card.

Table 10. Spontaneous strategy use in the tutor’s questioning. Results of
multilevel analysis

Fixed effects Model O Model 1 Model 2
Cons (Intercept) 0.421 0.432 0.280
= 0.079 0.086 0.095
MIS&DIFF -0.091 -0.101
SE 0.037 0.037
CA dyad 0.370
£ 0.141
Random effects

Reading cycle

Cons / Cons 0.214 0.264 0.197
£ 0.055 0.066 0.051
Cons / MIS&DIFF -0.058 -0.041
£ 0.022 0.019
MIS&DIFF / MIS&DIFF 0.026 0.025
= 0.012 0.012
Sequence

Cons / Cons 8.785 6.565 6.573
SE 0.398 0.369 0371
Cons / MIS&DIFF -1.910 -1.913
£ 0.239 0.240
MIS&DIFF / MIS&DIFF 1171 1.179
= 0.225 0.228
-2log(lh) 4190.92 4083.12 4079.04
N (sequences) 1015 1015 1015

Weighted by N_intervalsin Sequence
Notes: MIS&DIFF isreading mistakes or difficulties by tutees; |; Off-task are total off-task behaviors by dyads.
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It was also observed when the tutor elaborated on some helpful clues in the text or
in the Chinese character in order to explain to the tutee how to avoid some reading
mistakes or solve some reading difficulties. The spontaneous use of reading
strategies is to be considered as a higher and more desirable level of practicing

reading strategies than merely going through the assignment cards.

The spontaneous use of reading strategies by tutor while asking questions (Table
10) was observed 2.3 times more in CA dyads than in RSA dyads. This difference
is significant and quite big (ES = 0.80). No significant differences were found
between grade 2 and grade 5 RSA dyads. A significant, but weak negative
relationship was found with the frequency of the tutee’s reading mistakes and
difficulties, which showed significant random effects at both the sequence and the

reading cycle level.

Table 11. Spontaneous strategy usein the tutor’s explanations. Results of
multilevel analysis

Model O Model 1 Model 2
Fixed effects
Cons (Intercept) 0.362 0.364 0.182
S 0.073 0.072 0.062
MIS&DIFF -0.066 -0.076
S 0.022 0.021
Tutor questions involving reading strategies 0.114 0.102
SE 0.046 0.044
CA dyad 0.454
S 0.136
Random effects
Reading cycle
Cons / Cons 0.171 0.165 0.116
S 0.051 0.046 0.034
Sequence
Cons / Cons 11.132 10.927 10.930
S 3.062 2.994 2.994
-2log(lh) 4421.80 4402.36 4396.95
N (sequences) 1015 1015 1015

Weighted by N_intervalsin Sequence MIS&DIFF is reading mistakes or difficulties by tutees;
QRS Tutor is strategic questions asked by tutors.
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Table 11 shows that CA tutors also gave significantly more explanations involving
the use of strategies. The effect size is very high (ES = 1.10). The frequency of
explanations with use of reading strategies is 3.5 times higher in CA dyads than in
RSA dyads. It is also higher for tutors for whom more frequent use of questions

involving reading strategy use was observed.

4.4, Overall frequency of questions, answers and explanations at the
three levels

Table 12. Multilevel analysis of within dyad interactions at the “what” -level

Model 0 Model 1 Model 2
Cons (Intercept) 1.308 1.728 1.334
S 0.148 0.238 0.243
MIS&DIFF -0.292 -0.298
SE 0.051 0.051
Tutor boy -0.758 -0.682
S 0.281 0.254
CA dyad 0.868
S 0.268
Random effects
Reading cycle
Cons / Cons 0.716 0.631 0.441
S 0.156 0.166 0.134
Sequence
Cons / Cons 40.602 37.362 37.387
SE 5.932 5.306 5.301
Cons / Cons -5.662 -5.558
S 1.693 1.634
Cons / Cons 1.134 1.087
S 0.493 0.468
-2log(1h) 5737.23 5658.04 5651.94
N (sequences) 1015 1015 1015

Weighted by N_intervalsin Sequence.
Notes: MIS&DIFF is reading mistakes or difficulties by tutees.
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So far, the within dyad interactions were analyzed from the angle of reading
strategies use. The analysis presented in the present section, takes a different
perspective, involving the distinction between three levels of exchange
(explanations, questions, answers) between tutor and tutee: the “what”-, “why”-
and “how”-levels. Looking at the overall frequency of the within dyad interactions,
significant differences between CA and RSA dyads were only found for exchanges
at the “what”-level, i.e. interactions in which tutor and tutee discuss what happens

in the text they have been reading (Table 12).

The effect size is again very high (ES = 1.03). A significant effect for tutor’s
gender was found. Dyads with a girl tutor had significantly more exchanges (ES =
0.81) than boy tutor. A significant, but weak negative relationship was found with
the frequency of the tutee’s reading mistakes and difficulties (ES = 0.06), for which
complex variance was found, too. The less reading mistakes and difficulties were
observed, the more variation was found with respect to the overall frequency of
“what”-level exchanges between tutor and tutee. Contrary to our hypotheses, no
significant CA-effects were found for “why”- and “how”-level exchanges between

tutor and tutee.

4.5. Off-task behavior

Table 13 reports the results for off-task behavior for tutors and tutees separately.
With regard to the frequency of off-task behavior no significant differences were
found between CA and RSA dyads on either tutors or tutees (Table 13). Compared
to 5™ grade RSA dyads however, significantly more off-task behavior was
observed in 2™ grade RSA students who — at the time of the observation — assumed
the role of tutee (B = 0.408, SE = 0.205, ¥2(1) = 3.950, p < .05). The effect size is
rather moderate (ES = 0.48). It should be noted that the reference category now is
5t grade RSA dyads. Contrast effects show no significant differences between CA
and 2™ grade RSA dyads nor between 2m grade RSA dyads on the one hand and
the combination of CA and 5" grade RSA dyads on the other hand.
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Table 13. Multilevel analysis on off-task behavior in tutorsand tutees

Dependent Tutor’s off-task behavior Tutee’s off-task behavior
Fixed effects Model 0 Modell Model2 ModelO Modell Model 2
Cons (Intercept) 0.559 0.458 0.515 0.905 0.891 0.751
S 0.153 0.180 0.208 0.146 0.089 0.136
Doing assignment card 1.432 1.413
S 0.146 0.147
High reading level -0.385 -0.390

SE 0.191 0.188

Tutor boy 0.557 0.499

SE 0.192 0.206

MIS&DIFF -0.091 -0.098
SE 0.029 0.030
Offtask_tutee 0.269 0.267

S 0.039 0.039

Offtask_tutor 0.406 0.391
SE 0.090 0.088
CA dyad -0.143 0.093
SE 0.217 0.181
RSA 2™ grade dyad 0.146 0.408
SE 0.270 0.205
Random effects

Observation

Cons / Cons 0.855 0.309 0.296 0.714 0.165 0.140
SE 0.210 0.081 0.078 0.191 0.065 0.058
Cons / Offtask tutor 0.016 0.007
SE 0.044 0.040
Offtask_tor / Offtask tor 0.102 0.098
SE 0.049 0.047
Sequence

Cons / Cons 21.882 13.788 13.750 37.171 24.861 24814
SE 0.991 1.429 1.426 1.683 1.162 1.160
Cons / MIS&DIFF -5.838 -5.786
SE 0.458 0.460
MIS&DIFF / MIS&DIFF 1.476 1.460
SE 0.193 0.195
Cons / offtask tutee 2.055 2.037

SE 0.682 0.680

offtask_tee/ offtask tee 1.638 1.653

SE 0.529 0.529

-2log(lh) 5131.16  4719.85  4719.02  5649.97  5213.60  5212.10
N (sequences) 1015 1015 1015 1015 1015 1015

Weighted by N_intervalsin Sequence.
Notes: MIS&DIFF is reading mistakes or difficulties by tutees; High is that the dyad is at high reading
level; RSA 2 isthe RSAin grade 2; offtask_tutee and offtask_tutor are off-task behaviors by tutor and

tutee respectively.
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Furthermore, significantly more tutee off-task behavior was observed during
“ doing the assignment card” -episodes (ES = 0.23) and in sequences in which the
tutor was also observed to be off-task. However, the latter relationship appeared to
be quite weak (ES = 0.06). It also appeared to vary across observations, indicating
that in some dyads (or in some sessions) students were less influenced by their

partner’s off-task behavior than in other dyads.

Taking the tutor’s off-task behavior as the dependent, the reverse effect (of tutee’s
off-task behavior on tutor’s off-task behavior) was found to be equally significant
and equally weak (ES = 0.06). So, no indications were found to decide about the
direction of the influence. Analyzing the tutor’s off-task behavior, no influence
from type of episode was found, but other predictors appeared to play a role. Boy
tutors for example, were more frequently observed off-task than girl tutors (ES =
0.54). Tutors with a lower reading level were more prone to be off-task than higher

achieving tutors (ES = 0.42).

From the analysis that was done on the tutors’ and the tutees’ off-task behavior
separately (see Table 13), we know that the tutee played a bigger role in this
overall effect. But in contrast to the effect size found for the effect on the tutee’s
off-task behavior separately, the effect size found for the dyad as whole is much
larger (ES = 0.75). Again contrast effects show no significant differences between
P grade RSA dyads on the one hand and the combination of CA and 5t grade
RSA dyads on the other hand, nor between CA and 2 grade RSA dyads.

Table 14 reports the results for off-task behavior in dyads as a whole. For this
analysis, off-task was scored whenever off-task behavior was observed, for either
the tutor or the tutee. No significant differences were found between CA and RSA
dyads, but significantly more off-task behavior was observed in 2" grade RSA

dyads.
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Table 14. Results of multilevel analyses on Off-task behavior within dyads

Model 0 Model 1 Model 2
Fixed effects
Cons (Intercept) 0.922 0.313 0.223
S 0.142 0.174 0.191
Tutor boy 0.704 0.518
SE 0.197 0.200
Tutee boy 0.417 0.348
s 0.197 0.186
MIS&DIFF -0.135 -0.138
SE 0.024 0.025
CA dyad 0.190
SE 0.219
RSA 2™ grade dyad 0.620
SE 0.271
Random effects
Reading cycle
Cons / Cons 0.679 0.282 0.232
SE 0.180 0.086 0.074
Sequence
Cons / Cons 32.829 32.391 32.421
SE 1.487 1.475 1.476
Cons / MIS&DIFF -4.452 -4.485
SE 0.339 0.327
MIS&DIFF / MIS&DIFF 0.609 0.617
SE 0.076 0.073
-2log(lh) 5525.09 5468.68 5466.46
N (sequences) 1015 1015 1015

Weighted by N_intervalsin Sequence
Notes: MIS&DIFF is reading mistakes or difficulties by tutees

Tutors’ gender played an important role in the off-task behavior observed in the

dyad. Significantly more off-task behavior was observed in dyads with boy tutors

(ES =0.63). The gender of the tutee also played a role, but the effect is less big (ES

= 0.42) than the effect of the tutor’s gender. Still looking at each dyad as a whole, a

marginally significant effect (not reported in Table 14) was found for the students’
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initial reading level. Somewhat more off-task behavior was observed in low
achieving dyads ( =-0.334, SE =0.179, p = .062, ES = 0.40).

4.6. Summary of findings
Table 15 presents a summary of the findings.

Table 15. Summary of significant findings from the multilevel analyses

Indicator of metacognitive Adjusted average frequency in ~ Ratio of adj. freq.  Effect
activity RSAdyads  CA dyads CA/RSA size

Corrections / help by tutor

. . . 0.020 0.045 2.25 0.61
involving reading strategy use

Corrections / help by tutor not 0314 0.384 122 0.10
involving reading strategy use ' ' ' ’
Overall reading strategy use by 0.554 1306 236 1.02
tutor ' ' ' '
Spontancous use of reading 0.280 0.650 2.32 0.80
strategies 1n tutor questions

Spontaneous use of reading 0182 0.636 349 1.10

strategies in tutor explanations

Overall frequency of
“what”-level exchanges 1.334 2.202 1.65 1.03
between tutor and tutee

For five indicators of metacognitive activity within peer tutoring dyads, significant
differences between CA and RSA dyads were found. These indicators include (1)
reading strategy related corrections and help by the tutor following reading
mistakes or difficulties by the tutee, (2) overall reading strategy use by the tutor of
by the dyads, (3) spontaneous strategy use by the tutor when asking questions, (4)
spontaneous strategy use by the tutor when giving explanations and (5) the overall
frequency of “what”-level exchanges between tutor and tutee. The differences
between CA and RSA dyads are quite big. This is not only shown by the effect size
measures that range from 0.61 to 1.10, but also in the ratio of the adjusted average
frequencies in CA vs. RSA dyads. The most extreme example is the tutors’

spontaneous use of reading strategies while giving explanations. This was observed
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almost 3.5 times more in CA dyads than in RSA dyads. Other relevant behaviors

were observed more than twice as much in CA dyads than in RSA dyads.

In addition to these five indicators, a significant and large CA-effect was also
found for the overall reading strategy use within the dyad as a whole. A marginally
significant CA-effect was found for giving help or making corrections without use

of reading strategies.

5. Discussion

5.1. CA peer tutoring and metacognition

Although in the past decades much has been reported on the effects of peer tutoring
and its different forms, little is known about the mechanisms or the peer tutoring
interaction processes that promote these outcomes (Ginsburg-Block & Fantuzzo,
1997). In our study we have tried to shed some light on these interaction processes,
by identifying instances in which metacognitive activity was apparent, either from
the part of the tutor or the tutee. It was expected that more such instances would be
found in CA dyad sessions. The focus was on acts that could be seen as indicators

for (self-) monitoring or (self-) regulating behavior.

Interestingly enough, the highest differences between CA and RSA dyads were
found for what could be considered to be the strongest indicators of metacognitive
activity: spontaneous use of reading strategies (either when giving explanations or
when asking questions), overall use of reading strategies, use of reading strategies
when giving help or correcting reading mistakes. For weaker indicators, such as the
overall frequency of exchanges between tutor and tutee about what they had read in
the text, and giving help or making corrections without reading strategy use much

smaller differences (in terms of ratio of adjusted frequencies) were found.

Spontaneous use of reading strategies indicates that the students have internalized

the strategies. It also implies a decision to use a strategy. So, both active
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monitoring and regulation can be inferred. This is much less sure when the
questions are read from the assignment card. Those assignment cards are typical
scaffolding tools. The whole idea is that students can leave them behind as soon as
possible. From the observational data, there is quite some evidence that indeed
students became able to tutor without having to rely on the assignment cards all the

time.

According to Topping (1998b) the deeper and more frequent the questions and
explanations from either of the students in the dyad are, the richer the interaction is
and the better the joint understanding is likely to be. From this perspective, it is
already a positive finding that the total frequency of exchange was observed to be
1.65 times higher in CA-dyads. In our analysis, the aspect of “deeper” exchange
was taken up by identifying “why”- and “how”-level exchanges. For these two
variables no differences between CA and RSA dyads were found. This can be
attributed to the fact that these two levels were not frequently observed at all.
Because there is only little variance on these two levels, it is not surprising that we
could hardly find any significant difference between the two conditions. The fact
that most of the questions and explanations are on the information identification
(“what”) level might be due to the questions the assignment cards. They are
mainly on the “what”-level, e.g., “ What kind of text do you think it is?” or * What
does the story mainly tell us?” There is only one “why” question printed on an
assignment card: “ Why do you think they do that?” It is quite well possible that
higher frequencies of higher-level exchanges would have occurred, had these types
of questions had a more prominent place in the reading strategy instruction and in

the assignment cards.

Quite interesting, and in accordance to our expectations, is the finding that most of
the indicators for which a significant different between CA and RSA dyads were
found, relate to the tutor’s behavior. With respect to the tutee’s overall strategy use

for example, no significant differences between CA and RSA dyads were found.
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So, the better opportunities for engaging in metacognitive activities that are offered

by CA tutoring mainly hold for the tutor, much less for the tutee.

Also striking is the fact that for none of these indicators any difference between 5™
and 2™ grade RSA dyads was found. It is not the age of the tutor by itself that

matters, so it appears, but the age difference between tutor and tutee.

The findings of present study might offer some explanation for the results obtained
by Van Keer and Verhaeghe (2003), indicating that CA tutors could benefit more
from peer tutoring than RSA tutors. The reading tasks that CA tutors face may
seem to contradict Vygotsky’s theory if we simply look at the relatively easy
materials tutors have to read. But the role of CA tutors is more than understanding
the contents of the texts. Their role mainly lies in monitoring and regulating the
reading process of the tutees. Tutors have to plan and monitor and choose the right
timing and appropriate opportunities to intervene in their tutee’s reading process.
And they are also constantly confronted with questions or difficulties or mistakes
from tutees and are forced to explain or put things in new perspectives, in a way
that suits the tutee’s level of understanding. For most tutors this is a quite
demanding task. Therefore, at the metacognitive level, the findings with respect to
the CA tutors’ development is in consistency with Vygotsky’s Zone of Proximal

Development theory.

The present finding that CA tutors demonstrated more monitoring and regulating
behaviors than RSA tutors can also be viewed from still another perspective. As
noted before, with respect to the reading task by itself, the main difference between
CA and RSA tutors is to be found in the difficulty level of the reading materials
they deal with. According to information processing theory (e.g., Winne, 2001;
Biemiller et al., 1998), the possibility to engage in metacognitive activities is
related to the capacity of working memory and how much of the working memory
can be allocated to metacognitive activities. The higher the relative difficulty level

of the reading materials is, the less working memory could be allocated to
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monitoring and regulating activities. This explanation parallel the “shared limited
capacity” theory in linguistic (Chall, 1983; Chen, Lau, Yung, 1993; Norman &
Bobrow, 1975; Perfetti & Hogaboam, 1975; Rumelhart, 1978). This theory states
that within the limited capacity of reading process, if fairly large processing
capacity is devoted to lower reading process, less available capacity will be
devoted to higher-order processes. However, if atomization is achieved for the
lower order process, more capacity could be allocated to the higher-order
process—which in our case is metacognitive activities. In the case of CA, the
relatively less demanding reading task could allow tutors to allocate more working
memory or processing capacity to monitoring and regulating the tutees’ reading.
As a consequence, CA tutors can benefit more from their tutoring experience and
internalize better the metacognitive strategies they practice while tutoring their

tutee (Webb et al., 1995)

5.2. Using multilevel analysisto analyze observational data

To disclose the interaction processes within peer tutoring dyads working on a
reading assignment, the present study combined a qualitative data collection
approach with quantitative analysis techniques. For the first phase of the analysis, a
time-based coding of the observations was chosen rather than an event-based
coding. It has to be recognized that compared to event-based coding, time-based
coding causes some loss of information. It was felt however that the advantages
with respect to possibilities for subsequent quantitative analyses outweighed the

disadvantages of time-based coding.

Using multilevel analysis it was possible to perform analyses that “keeps
observations together that belong together”. This principle was applied at two
levels. By aggregating the original small time units into larger one-minute
sequences, behaviors that from a time perspective are close to each other, such as
questions and subsequent answers, were kept together and their co-variation could

be analyzed. By nesting these sequences into the larger units of “reading cycles”,
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the nested structure of the observational data and the associated phenomenon of
auto-correlation could be taken into account. It is important to do so. Ignoring
auto-correlation in the data could lead to “incorrect estimates of precision and
standard error”, and “increased risk of finding differences and relationships where
none exist” (Jones & Bullen, 1994; Cliff & Ord, 1981; Skinner, Holt & Smith,
1989). In our analysis, we used a two-level structure — sequences nested in reading
cycles. We argue that sequences within one videotaped session are more alike than
sequences in other sessions, because of the specific characteristics of the students
(dyads) involved, the reading materials being used, and the specific task they have

been working on.

With respect to the analyses that were performed, a number of limitations in the
present study should be mentioned. First of all, a number of possibly interesting
explanatory variables was not explored yet. For example, the assignment card the
students were actually working on during the videotaped session was coded, but
not used as an explanatory variable. Preliminary analyses had shown no much
difference; therefore it was decided not to take this variable to the multilevel
analyses. For the present study, when defining our dependent variables we also did
not make any distinction between the reading strategies that were distinguished in
the program, but instead summed across all strategies. As a result, we get a more
general picture, assuming equal effects across the different assignments students

have been working on in the course of the school year.

Principally the database we used would have made it possible to perform repeated
measures analyses. This could be done by entering sequence as an explanatory
variable and let it vary randomly across reading cycles. Such an analysis would
have permitted to investigate whether the value of the dependent variable changes
over time within the course of a session or reading cycle. This kind of analysis
however would not meet our research questions. Our interest was in the global
amount of opportunities for metacognitive activity created within peer tutoring

sessions and the differences between CA and RSA dyads with respect to that.
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When exactly those opportunities emerged most — in the beginning of a session, in
the middle, or at the end — was not exactly the focus of our interest. Of more
interest to our research would have been to disclose differences in evolutions
during the course of the whole intervention. For example, it can be expected that
the use of reading strategies during peer tutoring evolves between the start of the
intervention (the very first peer tutoring sessions) and the end of it. Some growth
curve can be expected. And then it becomes interesting to see whether these
growth curves differ according to the condition (CA versus RSA). This could be
interesting for two reasons. First of all, such a picture of the evolution over time,
would give an indication of the relative positions at the beginning of the treatment.
Secondly, it would have given a better idea of the students’ position at the end. In
the present analysis, we do not have a real baseline, at least not with respect to the
dependent variables as such. To compensate for that, we matched the dyads with
respect to initial reading comprehension achievement level — and we also entered
this variable as predictor in all analyses, assuming that initial reading level
correlates well with the variable of interest. No doubt, a repeated measures analysis
covering the whole time span of the treatment would have yielded a more precise
picture. In principle, such an analysis can be done by nesting the reading cycles
within a time variable indicating phases in the treatment (e.g., month 1, month 2,
etc.). Or the variable indicating the assignment card the students are working on
could be used as a proxy time indication. By using the same time-variable as a
predictor the evolution over time could be analyzed. We did not endeavor into such
an analysis because of the rather limit number of videotaped and coded sessions we
had available at present. The analyses we performed instead, yield an overall
picture of the differences between observations in CA and RSA dyads, irrespective

of any time perspective. The results nonetheless appear to be promising.
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6. Conclusions

For five indicators of metacognitive activity during peer tutoring sessions
significant and large effects were found between observations in CA dyads and
observations in RSA dyads. The largest effect sizes were found for the strongest
indicators: tutors’ spontaneous use of reading strategies when explaining
something to their tutees or when asking questions, and giving reading strategy
based help when the tutee is making a reading mistake or experiences some
difficulty. For weaker indicators, such as the overall amount of exchanges between
tutor and tutee (apart from correcting mistakes), less big differences were found.
Most of the indicators for which significant differences were found between CA
and RSA dyads involved tutor’s behavior only. With respect to the tutee’s behavior
no CA — RSA differences were found. For the significant indicators no differences

were found between second and fifth grade RSA dyads.

The results support the hypothesis that — compared to RSA tutoring — CA peer
tutoring creates more opportunities for tutors to engage in activities that enhance
their metacognitive skills. Compared to tutoring a classmate, it appears that
tutoring a younger student is a more effective learning environment for practicing
monitoring and regulative skills that help tutors become self-regulating,

independent readers themselves.
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Appendix: dyads dialogue excer pts

Reading strategy 1:

Tutor: from the title and pictures, what can you think?
Tutee: I can think of a stork.

Tutor: and?

Tutee: little river, flowers.

Tutor: And what else?

Tutee: And water plants, little fish, lobsters, and shrimp.

Tutor: And anything else? (Waiting for reply.) Nothing else. Ok, let’s start to read.

Tutor: from the word “a trick with a straw hat”, what could you think of?
Tutee: straw...
Tutor: you read this title, what can you think that the article is about?

Tutee: they... they use straw hat to make a trap...

Reading strategy 2:

Tutor: I ask you the meaning of one word. What is the meaning of “disobey”?

Tutee: it is “protest”. It means he asked you not to do that, but you definitely did
that. That is “disobey”.
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Reading strategy 5:

Tutor:

Tutee:

Tutor:

Tutee:

have you understood this part?
(nodded) I have understood.
ok, then you tell me what this part is about?

This part is about a robber robbed something and ran away. He took the key

and ran away from the backyard. He locked the door and threw the key into the

big dustbin in the backyard.

Reading strategy 4 & 5:

Tutor:

did you understand the article? Could you tell me the main idea of the

article?

Tutee:

Tutor:

Tutee:

Tutor:

Tutee:

Tutor:

Tutee:

Tutor:

Tutee:

Tutor:

Tutee:

It was mainly that tornado came and Dorothy was blown away by it.
yes, very simple, isn’t it? When did the story happen?

it happened when Alice was sad.

(laugh) then on which day did it happen?

it happened on today, oh, “one day”.

where did it happen?

it happened at their home.

did it happen at their home?

it happened in a room.

and?

it happened on big grassland in Kansas.
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Tutor: (nodded) Mmm, the big place is the big grassland in Kansas. And what is the

“smaller” place?
Tutee: the “smaller” place is their home.

Tutor: and anywhere else? Read this part “Uncle Henry sat on the staircase in front

of the entrance”? Isn’t that a place?
Tutee: (nodded) yes, and also in the sky.

Tutor: in the sky, isn’t it? And anywhere else? Try to find the words indicating

places in the text.

Tutee (reads): “She creamed loudly and ran into the basement.” And also the

basement.

Tutor: still anywhere else? (Both read through again together) it seemed nowhere

else. Then who are the characters in the story?
Tutee: Uncle Henry, Aunty Emma and Alice.
Tutor: still someone else?
Tutee: and Tuo Tuo (the name of a dog)

Tutor: There is a Tuo Tuo, right? The story told about tornado blew them to the sky

and finally they landed. Who is the main character?
Tutee: Alice.
Tutor: Then you tell me why was Alice blown up in the sky?
Tutee: because she didn’t hide in the basement in time.
Tutor: why didn’t she have time to hide in the basement?

Tutee: because Tuo Tuo ran out of it and Alice wanted to save Tuo Tuo and then

she ran out and she didn’t have time to hide in the basement.
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Chapter 3

Effects of Reading Strategy I nstruction and Peer Tutoring
on 5" graders Reading Comprehension:
A Multilevel Repeated M easures Approach’

Abstract

This study examined the effects of explicit instruction of reading strategies
(RS) and two types of peer tutoring, cross-age (CA) and reciprocal same-age
tutoring (RSA) on Chinese 5" grade students reading comprehension
development. Having adjusting for the effects of potential confounders from
students, schools and family environments, the results indicate that: (1)
schools and family environments, significant short-term experimental effects
were found on students’ reading comprehension growth for CA groups, and
long-term effects were found for al the experimental groups; (2) no
significant differences were found among experimental groups in either
posttest or retention test. The results were compared with those of similar
studies and explanations for similarities and dissimilarities were sought.

Key Words: reading strategy ~ peer tutoring  multilevel analysis
repeated measures

" This chapter is based on an article with the same title submitted to the American Educational
Research Journal for publication.
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1. Introduction

1.1. Peer tutoring

Peer tutoring (PT) is a specific form of peer-mediated instruction in which one
student serves as an instructional agent (tutor) for another student (tutee) (Topping
& Ehly, 1998; Topping, 1998). Different from the occasional instances of helping
behaviors among students, peer tutoring is characterized by its distinct role-taking
(tutor vs. tutee), structurally embedded curriculum with regular sessions (once or
twice per week) and socia skills training to the tutors to ensure the quality of peer
interaction. Two categories of PT can be distinguished according to the age
difference between tutor and tutee: “same-age tutoring” (SA) and *cross-age
tutoring” (CA). To motivate both students in SA tutoring, a specific form
“reciprocal same-age tutoring” (RSA) in which the tutor/tutee role is switched

regularly is suggested and put into practice (Fantuzzo et al., 1992).

In the past decades, research literature has reported positive results for peer
tutoring in abig variety of fields, such as mathematics, reading and writing (Cohen
et al., 1982; Mathes & Fuchs, 1994; Mathes et al., 2001; Mellanby et al., 2001),
social adjustment (Kamps et al, 1999), physical education, and sex education
(Mellanby, 2001) and so forth. It has been shown that in classroom settings, peer
tutoring has a positive effect on students’ socialization and cognitive achievement
(Steinberg et al., 1992; Wentzel, 1999). Better results were obtained than for
unstructured cooperative learning or individual learning (Rohrbeck et al., 2003).
The particular combination of structure and student autonomy is probably one of

its most powerful features.

From the perspective of learning opportunities, one of the prominent reasons to
advocate peer tutoring is that interaction between students about texts provides
dyads with opportunities for metacognitive exchange and modeling (Almasi, 1996;
Fuchs et al., 1997; Palincsar et al., 1991). As is suggested by researchers,
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children’s failure to use appropriate strategies in cognitive tasks may be due to a
lack of monitoring and regulation in their learning process, which to a great degree

isdueto alack of appropriate externa feedback (Bereiter & Scardamalia, 1987).

Peer tutoring creates a convenient opportunity to provide externa feedback to
students, much more than normal class teachers could do. A particular issue
addressed here is whether the age of the tutor or tutor-tutee age difference makes a

difference.

1.2. Reading strategies

Reading strategies (RS) can be defined as “operations over and above the process
of reading which produce efficient, insightful comprehension of the content of
reading texts (Pressley et al., 1989). Following Van Keer and Verhaeghe (2005), in
the present study six reading strategies were taught to students directly: (@)
activating prior knowledge, (b) finding the meaning of unfamiliar words and
expressions, (¢) making predictions, (d) finding main ideas of texts, (€) monitoring
and regulating comprehension of the texts, and (f) distinguishing different types of
texts. These reading strategies were chosen in accordance with other reading
research (De Corte et al, 2001; Klinger & Vaughn, 1996; Pressey et al., 1992;
Paslincsar & Brown, 1984). The whole set encompasses a number of features: (1)
the strategies are organized chronically, showing what can be done before reading
(e.g., activating prior knowledge and talking about what have been known about
the topic), during reading (e.g., understanding words, expressions, paragraphs and
the whole text) and after reading (e.g., classifying what types of texts were read);
(2) they are organized from simple strategies, such as decoding and finding the
meaning of new words, to more complex ones such as summarizing and reasoning;
(3) the set contains both cognitive strategies (such as making predictions and
summarizing main ideas of the paragraphs or text) and metacognitive strategies

(e.g., monitoring and regulating students' own understanding).
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Although alot of studies have been done on students' reading strategies and peer
tutoring respectively, research combining the two lines of research is still relatively
sparse (Van Keer, 2004; Van Keer & Verhaeghe, 2005). Uniting these two lines of
research yields the following advantages: (1) for primary school kids, mastering
abstract strategies and actually applying them flexibly in their reading process is
not an easy task, esp. for weak readers. Individualized help and scaffolding are
necessary and PT is a very useful way to provide this; (2) having peers monitor
another student’s reading, reinforcing the use of reading strategies could be
beneficial for both students, for the tutor as well as for the tutee; (3) cooperative
reading in dyads is more than putting two students together and ask them to help
each other. It needs concrete tasks and learning content. A structured learning
environment to promote improved performance is the key to academic and
cognitive growth (Klinger et al., 1996). Reading strategies instruction provides
students with declarative, procedural and conditional knowledge of reading
strategies (Pressley et al., 1992; Paris, Byrnes & Paris, 2001) and also with other
scaffolding materials (such as assignment cards), which can support the dyads

cooperative learning processes.

1.3. Fostering metacognition in reading

As mentioned above, some of the RS that were included in the experimental
intervention are metacognitive in nature. Metacognition is “knowing about
knowing” or “thinking about thinking”. It includes planning, monitoring,
regulation and reflection activities during cognitive processes (Garner & Alexander,
1989) and it involves what, when and how strategies should be used (Pearis, Lipson,
& Wixon, 1983).

Metacognition helps to turn kids into independent readers who can monitor and
regulate their own reading progress, independent from a teacher who points out and
clarifies difficult parts of reading materials. Including MC strategies yield more

chances for continuous growth in reading comprehension, independent from
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teachers. In the present study we will evaluate this effect by assessing long-term
effects on aretention test, several months after the end of the intervention. Whether
metacognitive strategies play a role in the improvement of reading comprehension
is not easily assessed. If long-term effects on reading comprehension were found,
we would have a good indicator (abeit indirect) that indeed metacognitive

strategies had played arole.

In peer tutoring, the tutors' main task is to monitor and give feedback on the tutees
reading. They also ask questions to check if tutees understand or master the reading
strategies well and give corrections or explanations when necessary. The “teaching
experience” gives tutors unique opportunities in practicing metacognitive skills.
Since monitoring and regulating someone else's behavior is easier than monitoring
one’'s own behavior, a tutor can more easily acquire metacognitive skills and
transfer them to his’/her own reading. Peers are close in age, use similar languages,
and they will not hesitate to ask or answer questions. From this perspective that in
the present study peer tutoring is considered to be equally beneficiary for tutors as

itisfor tutees.

Various tutoring programs in the late 20" century (e.g., Clay, 1985; Butler, 1991;
Invernizzi, Juel, & Rosemary, 1997, W.inter, 1987) wused teachers,
paraprofessionals or colleague students to help primary school children with their
reading problems. Those programs mainly stressed the benefit of cognitive learning
on tutees, as a remedy for regular reading practice. There are also other projects,
using individual students with learning difficulties as tutors to help younger tutees,
with a main focus on the individual tutors' benefits from tutoring experience (e.g.,
Schrader & Valus, 1990). In our study, the intervention focused on complete
regular classes in schools, providing all students with opportunities to practice

cognitive and metacognitive strategies.
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1.4. Chinese classrooms

Most research on reading strategies or peer tutoring is done in western countries,
involving English speaking students and teachers using English as the language of
instruction, or some other western language. The present study is based on a
Flemish study (Van Keer, 2004; Van Keer & Verhaeghe, 2005) involving regular
Flemish primary school classrooms with Dutch speaking pupils and Dutch as the
language of instruction. In that study a significant positive effect of reading
strategy instruction was found on students' reading comprehension achievement. In
addition cross age tutoring was shown to be more effective than same age tutoring
and to yield larger long-term effects than any of the other conditions (Van Keer,
2004).

For the purpose of the present study the intervention program used in the Flemish
study has been translated and adapted for use in regular Chinese primary school
classrooms in Mainland China. The intervention took place during Chinese
language classes. The aim of the program was to improve Chinese pupils reading

comprehension when reading Chinese texts.

When implementing interventions in different cultures, especialy in the field of
reading, both cultural and linguistic issues have to be tackled. Languages such as
English or Dutch belong to the Indo-European language system. They are
phoneme-based writing languages, which are totaly different from a
morpheme-based writing system such as Chinese. There are also other differences.
For example, in Chinese, complex concepts are often formed with simple,
commonly used morphemes, which is not the case in Western languages. It has to
be verified whether reading strategies that are useful in English or Dutch would

also be useful in improving reading comprehension in Chinese.

There is aso a cultura issue. Though the Chinese educationa system is changing

fast, influences from traditional teaching styles still persist. Introducing such
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practices as teachers thinking aloud in the classroom to model the use of reading
strategies, or having students choose their own reading texts, or having students
tutor other students (which are al elements in the intervention program) in Chinese
classrooms is probably to be considered as a much bigger endeavor than the
introduction of similar practices in European or American primary school
classrooms. Thisis not only true for teachers, but also for students who have to get
acquainted to this different way of working as well (and get back to the more
traditional way when reading class is over). A contextual issue that should not be
underestimated relates to class size in Chinese primary schools (which is much
larger than in most European or American schools) and the fact that — unlike most
Flemish and other western schools — most Chinese primary schools do not have a
school library or alocal public library from which reading books can be borrowed
for use in reading classes. The adaptation of the Flemish program involved ways to
cope with this quite different educational context. One element in this was the
provision of attractive Chinese children's reading books to the experimental
classrooms. This of course could raise a methodological issue. We had to make
sure that improvements in students' reading comprehension could be interpreted as
the result of the strategy instruction and the use of peer tutoring and should not
attributed solely to the provision of attractive children’ s reading books.

Also the Chinese school culture is considerably different from the European
situation. Officially, al schools are equal and there are no officialy rankings
among them. But in reality in big cities, there are three types of public schools: city
key schools (or model schools at city level), district key schools and ordinary
schools. These schools are classified unofficially by their prestige, students
performance in various district-wide or citywide exams, teachers' qualifications.
These differences among schools were partly the consequence of naturally
accumulated differences. For example, Chinese universities had the tradition of
organizing schools to serve their personnel and these university-attached schools

generally had a better performance than other schools in the same neighborhood.
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As a consequence, more and more parents wanted to enroll their kids to such key
schools. The key schools adopted a selective enrollment policy for children from
outside the working unit or neighborhood, based on entrance exams and/or
financial contributions by the parents. As a consequence, key schools differs from
ordinary schools in their financial situation, basic infrastructure, students’ starting
level and teachers' bonus on top of their official salary. The latter enabled key
schools to hire teachers with higher qualifications, which again enlarged the

existing inequalities among schools.

1.5. Research questions

The present study focuses on the effects of the intervention on the fifth grade
students involved in the study. The genera question is whether the teaching of
reading strategies, in combination or not with either cross age or reciprocal same
age tutoring, in regular Chinese language classes in Chinese primary schools would
replicate the Flemish results and enhance the students' Chinese language reading

comprehension significantly.
Based on the results of previous research, the following hypotheses were stated:

(1) The explicit instruction of reading strategies significantly improves 5"
graders' reading comprehension growth, in short-run as well asin the long

run.

(2) In addition to the positive effects of reading strategy instruction, there
are significant extra benefits from peer tutoring (both CA and RSA) on
Chinese 5™ graders reading comprehension growth, both in the posttest

and the retention tests results.

(3) Comparing the effects of CA and SA, significantly more improvement
of Chinese 5" graders' reading comprehension isto be found in 5™ graders

who acted as atutor in CA dyads.
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2. Experimental design

2.1. Conditions

This intervention involved 8 schools and 18 classes, with about 650 students in 5"
grade. Because most of Chinese schools lack reading resources for students, to
facilitate the research, approx. 2,500 different Chinese children’s books for the 2
and 5" grade students were purchased and circulated regularly among the
participating schools. To test all the possible experimental factors involved, 5
reading conditions were set up: reading strategy plus cross-age tutoring group (CA),
reading strategy instruction plus reciproca same-age tutoring group (RSA),
reading strategy instruction plus individua practice (RS), control group (CON) and
a free reading condition. The free reading condition (FR) was set up as a second
control condition to test the effect of the reading books. In FR groups, students got
reading books and they read individually while the intervention was done in other
experimental groups. Students in RS group received teaching on the six reading
strategies and applied them in their reading activities, under teachers guidance.
Students' in CA and RSA conditions practiced reading strategies with dyads, after
receiving the same instruction on reading strategies. In CA, a student from 5"
grade acted as a tutor for a student from 2 grade (tutee). Dyads in CA were
matched by the relative reading level. For example, a strong reader from the 5"
grade tutored a strong reader from the 2 grade. The same was true for the average
and weak readers in both grades. In RSA, dyads were formed with students of
similar reading levels and the roles of tutor and tutee aternated weekly. Every
week, about 60 minutes of extracurricular time was alocated to the intervention.
Control groups didn’t get any of the books or intervention. When the intervention
was being organized, students in the control groups were in various language
related activities, such as Children’'s literature appreciation, little plays or doing
Chinese homework under the supervision of their teachers. All students were kept

in school during these hours before they were fetched by their parents after work.
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2.2. Thelntervention

The intervention was scheduled once a week during extracurricular hours (from
3.30pm to 5:00pm) for a whole school year. Reading strategies were taught in all
the experimental groups. For the strategy instruction, a “sandwich” pattern was
applied. Each strategy was first introduced to the students during one lesson period.
Teachers first explained the declarative (the name and main concept), procedural
(main steps) and conditional knowledge (when and where to use) of the strategy
with a “thinking aloud” method. Then they introduced the assignment card, which
synthesized the main steps and questions that helped to apply the strategy. These
guestions include “What are the main characters in the story?’, “How have |
understood the paragraph | just read?’, “what will happen in the story?’ and so on.
Then a guided practice on the strategy with selected texts was organized. Students
were asked to answer the questions in the assignment card, based on their
understanding of the texts and feedback to their answers was given in the whole
class. After the introduction lesson, two sessions of independent practice on the
strategy were scheduled, using the assignment card as a scaffold. Students could
choose freely the books that were circulating among the experimental groups to
practice the reading strategy. After the introduction and individual practice sessions,
further practice either individualy (as in RS condition) or in dyads (as in CA or
RSA conditions) were organized. After three reading strategies were practiced, for
a number of sessions students were asked to practice al three of them flexibly,
with the help of a synthesizing assignment card including the three strategies. After

all the six strategies were introduced, other integration sessions were organized.

Because one of the key factors in the effect of peer tutoring program is tutor
training (Hock et al., 2001; Klingner & Vaughn, 1996; Barron & Foot, 1991), in
the RSA and CA groups, we organized a number of focused on tutoring sessions to

train tutors on tutoring and social skills. These sessions focused on: “how to make
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him/her relax during peer-tutoring sessions’, “how to listen properly to my tutee”,
“how to deal with his or her mistakes and difficulties’, “how to deal with my own
mistakes’, “how to plan and keep records of our reading sessions’, etc. Most of

these sessions were organized by role-taking plays or group discussion.

2.3. Treatment fidelity

Since our study replicated a similar program in the Dutch-speaking region of
Belgium, al program materials were translated into Chinese and adapted to the
Beijing local educational situation. These included the teachers manuals,
classroom posters highlighting the key elements from the reading strategies and
tutor training, students assignment books (with assignment cards and selected
texts) and assessment instruments. Before the real intervention, a pilot study was
carried out in 3 classes of 2 schools with students from a proceeding cohort. Half a
month before the pretest data collection, al teachers in the experiment received a
training related to the experiment. The training lasted for 3 full working days for a
total of 24 hours. The trainings provided not only the fundamental goals of the
intervention, but also detailed teaching contents and demonstration of a few
important lessons in reading strategy instruction and tutor training. Teachers got
their teaching manuals with detailed written instructions on how to teach each of
the lessons. To avoid contamination of different conditions, teachers were provided

with the necessary training and manuals matching their conditions.

During the intervention all through the year, the project coordinator and her
assistants went to observe the experimental classes every week. Half an hour
discussion with all the involved teachers was organized prior to every introductory
lesson either on tutor training or reading strategy, to highlight its main content.
Special attention was given to the potential problems that might arise in the
classroom. Teachers were encouraged to talk about their experiences, difficulties or

puzzles during the weekly meeting.
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The fidelity of the treatment was evaluated through two kinds of means. direct
observation and teachers' self-report on a checklist for each new introduction
lesson. These checklists were pre-designed outlines of the main procedures that
should be followed by the teachers during their instruction. At the same time,
observations with video camera recording on these lessons were made by the

coordinator and the two research assistants.

Treatment fidelity checks indicate that, teachers’ self-report complied more than
90% of the content written on the checklist, with some variations according to
specific teaching styles of some teachers. For example, during some reading
strategy introduction lesson, 3 reading articles were recommended to be discussed
in the whole class. Some teachers sometimes organized two thorough discussions
in the classroom while keeping the last one for students individual homework,

taking into consideration students' independent study ability.

2.4. | nstruments

Reading comprehension tests

In accordance with the age characteristics of our 11-13 years old students, we
measured seven separate domains of students’ reading comprehension:
understanding specific words, phrases or sentences in the context; identifying
specific information or details; summarizing main idea of paragraph(s) or whole
text; recognizing the structure or genre of the text; understanding the logic or
reasoning in a text; appreciating the mood, emotion of characters or author;
recognizing the viewpoint of a character or the author. The content of the reading
comprehension testsis in general agreement with most of the tests in reading in use
(e.g., OECD, 2003).

The test was previoudy used in a similar Flemish study and was trandlated into
Chinese. Like most reading comprehension tests, it provides a nhumber of short

stories followed by a varying number of multiple-choice questions to test students
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understanding of the texts. To adapt to the students' reading ability, a general form
was administered first, and based on the results of the genera test, a second easier
or more difficult form was administered. This double-test (in total about 50 items)
approach was organized on each of the measurement occasions —pretest, posttest
and retention test. The pretest was organized before the intervention at the
beginning of the school year, the posttest immediately upon the completion of the

intervention and retention test half ayear after the intervention.

Test items were calibrated by fitting a three-parameter logistic regression model,
using the BILOG software (BILOGMG 3.0). A very good overall fit was obtained
(Chi-square = 1333.4, df = 1534.0, p > .90). For any booklet the number of items
with abad fit (p < .10) is below the acceptable level of 10%. Reading ability scores
were caculated, using Bayes Modal (Maximum a posteriori) method, resulting in
a unidimentional reading comprehension ability scale for al different booklets,

which makes direct comparison from pretest to retention test scores possible.

Sudents' questionnaires on use of reading strategies and reading
attitudes

Self-report questionnaires were used to measure students' use of reading strategies
and reading attitudes, both at the pretest and the posttest. The use of reading
strategies items mainly measures how often students use some strategies before,
during or after reading. The items cover al the six reading strategies that were
taught in the intervention. Exploratory factor analysis yielded one scale of general
strategy use. The reading attitude scale has a positive and negative subscale and
measures students' attitudes towards reading. All these scales were constructed
from an exploratory principal component analysis with Varimax rotation and
further tested by confirmatory factor analysis with an acceptable goodness of fit
(RMSEA below 0.05). These analyses resulted in a score for the self-reported use
of reading strategies and a score reflecting students' reading attitudes. More details
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about these questionnaires are given in Chapter 4. Pretest scores of reading attitude

and use of reading strategies were included in the analysis as covariates.

Parents questions and teachers checklists

Data on students social background were gathered by means of a parents
guestionnaire. This background information included parents socioeconomic
status, parents educational level, income and occupation (Sirin, 2005; Hauser,
1994). Besides, reading resources (e.g., number of books appropriate for children
to read at home), and parents' reading habits (number of hours parents spend on
reading; types of materials they read at home) were inquired. Information of
teachers involved in the study was obtained from school archives. Teachers
information includes age, gender, initial diplomas and highest diploma, years of
teaching. School directors were interviewed about these teachers' overall capability

in teaching Chinese language.

2.5. Sample

624 5" graders participated in the study. They were from eight primary schools
from two different districts in Beijing. These eight schools cover existing three
main types of public schools in Beijing: city key schools, district key schools and
ordinary schools. Almost all conditions occurred in all three types of schools. All
the students share the same mother tongue, although some speak their dialects with
some small variation in pronunciation. About 52% of the students are boys.
Descriptive statistics with the size of groups, mean and standard deviations for the
reading comprehension scores at the three measurement occasions are presented in
Table 1.
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Table 1. Means and Standard Deviations on the calibrated reading
comprehension scores

Tests Grouns N Mean SD
Pre-test CON 266 -0.26 0.99
FR 62 -0.20 0.77

RS 56 -0.18 0.74

RSA 119 -0.52 0.83

CA 166 -0.52 0.94

Total 669 -0.36 0.92

Post-test CON 255 0.25 0.88
FR 61 0.13 0.77

RS 56 0.46 0.70

RSA 114 0.08 0.81

CA 160 0.04 0.86

Total 646 0.17 0.84

Retention-test CON 249 0.18 1.20
FR 59 0.22 1.09

RS 52 0.74 0.97

RSA 115 0.06 1.07

CA 149 0.06 113

Total 624 0.18 1.15

3. Statistical Analysis

3.1. A multilevel repeated measures approach

In our study, the school based sampling generated spatialy clustered data —
students nested in classes and classes in schools. The pretest, posttest and retention
test design generated chronologically clustered data, namely, with measurement
occasions nested in students. These two main characteristics determine that
multilevel repeated measures approach should be used to model the intervention
effects. The advantage of repeated measures design in multilevel modeling is that it

tolerates missing data on some measurement occasions (Hox, 2002), which is our
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case. The effect sizes are calculated using the square root of the total variance in

the null model as the denominator.

3.2.The model building process

The detailed model building process is reported in Table 2 in the Appendix. Two
dummy time variables were used to indicate posttest and retention test
measurement occasions. In the reference model (indicated as Model 0 in Table 2),
the coefficient of the constant indicates the average reading comprehension score
of students across al schools and classes at the pretest occasion. The coefficients
of posttest and retention test indicate the average evolution of all students' reading
scores from pretest to post-test, and from pretest to retention test respectively. In
the random part of Model 0O, the variance a level one (measurement occasion)
turned into zero, as a logical consequence of allowing time variables to vary both
on student and class level. In this way, individual growth differences and
difference in growth between classes could be modeled. To keep the hierarchical
structure of the models and for the convenience of interpretation, interaction effects

are only kept when at least one main effect is significant.

In the next step, we entered 4 dummies indicating the different conditions, taking
the control group (CON) as the reference category. We created interaction terms of
these dummies with time dummies (posttest and retention test), to explore the
effects of each experimental condition on students growth in reading
comprehension. Then students' social background variables, students and
teachers gender and students self-reported use of reading strategies, reading
attitudes and metacognitive awareness at the baseline were entered as explanatory
variables, in order to adjust for the initial differences among conditions. To test the
influence of class average on experimental effects, average class reading
comprehension scores at the baseline were also included in the model. At the
random part of the multilevel models, random effects of significant variablesin the

fixed part were checked.
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4. Results

In Model 0 in Table 2, the coefficients for posttest and retention test indicate that
on the average, across all classes in al schools, students made a growth of 0.5
standard deviation in reading comprehension from pretest to posttest and about half
a standard deviation from pretest to retention test. From the results we can infer
that, taking all the students into consideration, there is on average no significant
evolution from posttest to retention test on students' reading, either because no
progress was captured by the retention test or because there was a differential

growth rate among students that summed up to zero.

The initial reading level of students from different experimental conditions is
indicated in Model 1. With the presence of interaction terms of the condition
dummy variables with the dummies indicating the posttest and retention test, the
main effect of the condition dummies indicate the initial level of each condition at
the pretest occasion. The interaction terms of conditions with the measurement
occasion