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ABSTRACT
This study conducted with French-speaking students living near
Montréal, Canada, assess if teaching the shared knowledge between
reading and writing of informative texts improves reading comprehen-
sion in fourth grade (9–10 years old) to a greater extent than teaching
that separates reading and writing. Teachers participating in the experi-
ment received teaching material and training during 1 year prior to data
collection. The teaching approach involved three steps and included
activities that were spread over 20 weeks and lasted approximately 2
h per week. Teachers from the non-experimental condition teach read-
ing comprehension andwriting strategies in a dissociatedway. Students
(n = 248) were tested with a reading comprehension assessment in
September and May. Results show a significant interaction between
time and groups, suggesting a moderate effect size. The experimental
group started the experiment slightly behind in reading comprehension
and ended up significantly better than the control group. Teaching how
to articulate knowledge in reading and writing might favor reading
comprehension of informative texts better than teaching strategies in
a dissociated way. However, the introduction of such an approach
required continuous training and robust teacher support.

KEYWORDS
Expository/informational
text; teacher Education;
comprehension; writing

In third and fourth grade, students are asked to read substantially more informative texts in
class content (McNamara, Ozuru, & Floyd, 2017). These texts may seem simple since they
articulate organized information on a specific topic; however, they are rather complex since
this information is often far removed from the reader’s knowledge, and the organization of
ideas is based on less familiar structures compared to narratives and stories (Dymock, 2005;
Fayol, 2016; Williams & Pao, 2013). Thus, nearly one-third of fourth graders have reading
comprehension scores that are below the basic level, which suggests they experience
difficulties with critical elements of comprehending informative texts, such as identifying
main ideas or identify the authors’ purpose (National Center for Education Statistics, 2015).
In addition, instruction on informational text characteristics appears to occur rather infre-
quently in primary grade classrooms, which might be partially due to teachers’ lack of
knowledge of this text genre (Reutzel, Jones, Clark, & Kumar, 2016). This is particularly
alarming knowing that understanding these texts is considered a key competence in modern
information society (Magnusson, Roe, & Blikstad-Balas, 2018). In this sense, while informa-
tive texts seem challenging for students, they also seem difficult to teach.
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The complexity of informative texts has often been cited (see Best, Floyd, & McNamara,
2008; Meyer & Ray, 2011), as well as the usefulness of combining reading and writing
instruction to promote better literacy skills (see Graham & Hebert, 2010). This two-year
project thus examines the effects of instruction promoting a combination of reading and
writing informative texts on reading comprehension of fourth graders in a French-
speaking population. It answers the following question, “Does teaching based on the
combination of reading and writing informative texts favor comprehension of these
texts in Grade 4 students to a greater extent than teaching that separates reading and
writing?”

The first year of this project was spent on preparing the teachers and developing
activities, while the second year was dedicated to the experiment. This article first
describes theoretical and scientific foundations of the study. The method section presents
teachers training in the experimental condition, classroom interventions, as well as data
collection. Then, descriptive analysis and a mixed ANOVA assess whether there are
differences between the control and experimental groups and between the pre-and post-
interventions. In the end, discussion deepens the scope of this study.

Literature review and theoretical framework

In order to inform the intervention carried out in this project, the following sections
present the importance of the links between microstructure and macrostructure in reading
comprehension based on Kintsch theoretical model (2013). Then, the importance of
linking reading and writing activities is also described.

Importance of the links between microstructure and macrostructure

Informative texts organize information, ideas, and facts within structures that reflect
cognitive processes essential to understanding and communicating effectively (Williams,
2005). Indeed, both readers and writers of informative texts must take information
(content) into account while relying on a structure to organize it. However, this organiza-
tion depends on many interwoven elements.

According to Kintsch (2013), readers must read and understand the words, grasp the
meaning of the sentences and the links between them (microstructure), and be able to
recognize the themes developed and how the ideas are organized (macrostructure). In this
respect, text structures represent fundamental keys to understanding virtually any written
discourse (Williams et al., 2014). Thus, expressing ideas effectively in writing requires
appropriate word choice and good syntax, but it also involves local and global coherence,
which requires an understanding of how propositions and sentences are structured into
paragraphs and sections (Kim, Petscher, Wanzek, and Al Otaiba (2018).

Five structures are commonly found in informative texts according to Meyer’s typology
(1985). Descriptive structure relates ideas by elaboration of attributes, specifics, or setting
information. Comparison structure presents ideas by differences and/or similarities.
Sequence structure organizes ideas that must be understood within particular steps.
Cause and effect structure relates ideas that cause an outcome or an effect. Problem and
solution structure express a question or a problem and some answers or solutions (Meyer
& Ray, 2017; Reutzel et al., 2016).
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It is sometimes difficult to identify a single structure in a text since each paragraph may
have an intention, a main idea, and therefore a structure that differs from the other
paragraphs. A writer who wants to write a text about beavers may begin with a paragraph
describing the characteristics of this animal, followed by a paragraph comparing it with
raccoons, and ending with a paragraph having a cause-and-effect structure explaining how
beaver dams favorably influence ecosystems. It is therefore important to learn how to use
this knowledge of structures in many reading and writing contexts.

The relationships between text structure awareness/knowledge and reading comprehen-
sion are well established (Duke, Pearson, Strachan, & Billman, 2011; Goldman &
Rakestraw, 2000; Meyer & Ray, 2017). Students who have learned to recognize structures
use them to understand how information in a text is organized and are more likely to
retain important ideas from texts. This has been demonstrated in early elementary
(Williams, 2005; Williams et al., 2014) and late elementary (Dymock, 2005) students, as
well as students with difficulties (Hebert, Bohaty, Nelson, & Brown, 2016). In writing,
students who master structures produce more coherent and richer texts (Englert, Stewart,
& Hiebert, 1988; Graham, McKeown, Kiuhara, & Harris, 2012; Kirkpatrick & Klein, 2009;
Meyer & Ray, 2017).

However, appropriate use of structures tends not to arise intuitively. Indeed, it is rather
a result of planned and direct instruction on structures, and awareness of the character-
istics of informative texts, that students succeed in this regard (Pyle et al., 2017).
Moreover, researchers have suggested analyzing representative texts of each structure in
order to clarify this type of organization with students (see Dolz, Noverraz, & Schneuly,
2001; Jolibert, 1988; Shanahan, 2014). To achieve this, teachers must find well-structured
informational texts (Reutzel et al. (2016). Roehling, Hebert, Ron Nelson, and Bohaty
(2017) also recommend introducing different text structures in close proximity in order
to highlight their specific characteristics, which may help students discriminate and
recognize structures while reading.

Understanding text structure also depends on local-level comprehension of a text,
which refers to microstructure (Kintsch, 2013). Local-level comprehension is achieved
by integrating the meanings of successive clauses and sentences (Cain, 2009). In this
respect, signal words or markers in and between sentences are important clues that
indicate relationships between ideas and ensure text consistency (Sáenz & Fuchs, 2002;
White, 2012). For example, the words “first,” “next,” and “finally” may indicate
a sequence, and the words “less than” and “while” can indicate comparison. Students
must nevertheless learn not to rely on these signal words without considering other clues
in the text. The marker “so” is not only used to illustrate a fact; it can also be used to show
the effects of a phenomenon. Readers and writers must, therefore, learn to master these
indicators with nuance. A recent meta-analysis (Pyle et al., 2017) on the effectiveness of
expository text structure instruction for improving comprehension revealed that signal
word instruction was included in many high-quality studies. Researchers also recommend
that these be taught between Grades 4 and 8 (Meyer, Wijekumar, & Lei, 2018).

At the microstructure level, a text also contains anaphora, whose function is to
maintain text coherence and develop information by recalling antecedents without always
repeating them (Tavares, Fajardo, Avila, & Salmeron, 2015). For example, instead of
repeating the word “beaver,” a text can use the pronoun “it” or another noun group
such as “this rodent,” “this mammal,” or “this herbivore,” since the overuse of pronouns
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reproduces the repetitive effect they are supposed to combat (Colognesi & Deschepper,
2013). Problems using anaphora and maintaining the meaning of texts are often detected
in students with reading difficulties (Cain, 2009). In French, especially, comprehension of
anaphora is difficult since they rely notably on readers’ knowledge of grammar and syntax,
readers’ grasp of a wide variety of pronouns and number/gender agreement, and their
ability to identify noun groups.

In sum, readers must use the meaning of sentences and the links between them (Ecalle,
Bouchafa, Potocki, & Magnan, 2013), and then identify the structure of each paragraph to
access the main idea, organization, and line of thought. The opposite is also true, because
readers who adequately predict the structure of each paragraph will have a basis to
understand the sentences and links that connect them. It is a back-and-forth process
between text microstructure and macrostructure, each feeding comprehension of the other
(Mesmer, Cunningham, & Hiebert, 2012). Likewise, writers who, from the outset, deter-
mine and structure the most essential ideas of their text will be able to organize and
articulate examples, secondary ideas, and details. Such knowledge, skills, and strategies
regarding micro and macrostructure are therefore as important in reading as in writing.
Indeed, researchers have recommended that teachers develop awareness among students
that reading and writing are different activities but are based on a constellation of shared
knowledge (Fitzgerald & Shanahan, 2000; Williams & Pao, 2013).

Importance of the links between reading and writing

While a number of studies on the relationship between reading andwriting have shown that this
interplay has not received the samedegree of attention as the activity of reading andwriting taken
alone (Costa, Edwards, & Hooper, 2016; Fitzgerald & Shanahan, 2000; Parodi, 2007), other
studies have recently contributed to documenting it more precisely (Graham & Hebert, 2011;
Hebert, Gillespie, &Graham, 2013; Kim et al., 2018). Nonetheless, teaching shared knowledge in
reading and writing is not self-evident. Historically, reading has been viewed as a receptive skill,
while writing has been viewed as a productive skill (Fitzgerald & Shanahan, 2000). This might
explain why these links are under-researched and why there is not much guidance for teachers.
In addition, one-way and two-way relationships between reading and writing skills on multiple
language levels (words, sentences, texts) change over the course of a student’s development
(Abbott, Berninger, & Fayol, 2010; Kim et al., 2018). As such, although teachers are aware of the
importance of making connections between reading and writing, they find it difficult to do so
without long-term support (Doubet & Southall, 2018).

Recent studies have shown that reading and writing use shared knowledge and cognitive
processes (Graham & Hebert, 2011) but also intention, since authors write with the reader in
mind and readers read with the author in mind (Fitzgerald, 2013). Students, however, are not
necessarily aware of this interaction, and it is up to the teacher to make it concrete and explicit.
Shanahan (2014) considers that one way to deepen students’ reading and writing skills is to have
them read model texts and then imitate some aspects of the model through their own writing.
This interaction between reading and writing can scaffold students’ disciplinary writing and give
them the opportunity to position themselves as disciplinary writers (Håland, 2017). The study of
model or mentor texts, therefore, benefits both students and teachers. It provides students with
quality examples to inform their writing while presenting a variety of techniques in writing that
support teaching (Pytash & Morgan, 2014).
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In turn, interactions between writing and reading that favor reading development are
also supported by Graham and Hebert (2011) in a meta-analysis. They recommend having
students write about what they read (respond to a text, summarize, etc.), teaching skills
and processes that go into creating text to improve comprehension (text structures,
sentence construction, etc.), and increasing students’ own writing activities. Hebert,
Gillepsie, and Graham’s (2013) meta-analysis of the impact of writing activities on reading
comprehension shows that multiple writing activities can improve different aspects of
reading comprehension. The authors suggest that rather than looking for one best writing
activity, teachers or program developers should consider the level and aspects of compre-
hension they wish to enhance and select writing activities that develop the types of
thinking corresponding to such comprehension.

This is also pointed out in a recent study by Kim et al. (2018), which showed that reading
skills contribute to writing from Grades 3 to 6, but that the opposite was much harder to
demonstrate. Researchers concluded that writing acquisition may contribute to students’
awareness of how information should be structured and, consequently, foster reading com-
prehension; however, this might “require instruction that explicitly identifies these aspects to
promote the transfer of skills between writing and reading comprehension.” This statement
aptly reflects the objective of our study, whose main question is “Does teaching based on the
combination of reading and writing informative texts favor comprehension of these texts in
Grade 4 students to a greater extent than teaching that separates reading and writing?”

By creating such a teaching approach and analyzing its effects, this study has the
potential to contribute to the advancement of knowledge in the field of teaching knowl-
edge and strategies related to these texts. In light of Hebert et al.’s (2016) recommendation
to conduct more research on the potential interactions between various instructional
approaches, the present study is a step in that direction.

Method

This study aims to better understand if teaching based on the combination of reading and
writing informative texts favor comprehension in Grade 4 students to a greater extent
than teaching that separates reading and writing. This section describes participants, the
preparation of teachers in year 1 and the experimentation in year 2. It also presents
teachers practices in the control group, as well as instrument and data collection.

Participants

Data presented in this article came from 248 students in Grade 4 (9–10 years old)
participating in the second year of the project. From this sample, 184 were in the
experimental group and 64 were in the control group. All attended French-language
public schools located in middle-class neighborhoods near Montréal, Canada. There was
approximately the same number of boys (51%) as girls (49%), and their average age was
9.8 years at the beginning of the study. This study also included 10 teachers, 7 in the
experimental group and 3 in the control group. All had more than 10 years of teaching
experience. Teachers in the experimental group received training for 1 year (Year 1)
with a different cohort of students prior to the experiment and collection of data
(Year 2).

244 C. TURCOTTE AND P.-O. CARON



Intervention

The interventionwas created by a research team – composed of a researcher, a graduate research
assistant, and three educational advisors – that developed this approach from the literature
discussed in the previous sections. The educational advisors in the study came from school
boards. They were specialized teachers who visit classrooms regularly and offer continuing
education training to help teachers with literacy instruction. The approach developed with
them included three steps for teaching thefive text structures (Meyer, 1985). Sincemany teachers
do not feel equipped to deliver instruction in an integrated reading-writing fashion (Doubet &
Southall, 2018), it was decided to devote a year to preparation in order for them to develop a solid
base of knowledge and to ensure long-term support prior to the data collection.

Year 1: teacher support and training in the experimental group
During this first year, five training days spread between September and March allowed the
teachers to acquire the key concepts related to text structures, signal words, strategies for
reading and writing informative texts, and linking these activities. They also learned how
to coordinate the sequence of already crafted activities belonging to each step of the
intervention (see next section). These activities were modeled by researchers and advisors,
discussed and integrated into teachers’ planning. In turn, teachers were also invited to
practice these activities during training days to receive help and feedback. A ten-page
document was provided to the teachers at each meeting so they would have a written
record of the training and a timetable to implement the sequence of activities. As such,
teachers received a good deal of theoretical and practical training, but they were also
encouraged to incorporate, between meetings, activities from steps 1,2,3. The researchers
and advisors also provided in-class support to all the teachers in the form of a two-hour
visit after each of the five training days. This support consisted in co-teaching an activity,
giving feedback on the teacher’s practice and readjusting knowledge of concepts that were
forgotten or misrepresented with the teacher. During the training, the teachers also shared
their experiences with the experimental activities. This allowed review and improvement
of the activities to better meet the needs of both students and teachers.

In the second year, teachers not only had good theoretical knowledge of the concepts involved
but had also experimented with the new practices. Thus, in Year 2, teachers were ready to
experimentwith amore systematic teaching approach and follow a precise timetable between the
end of September and the beginning of April. Theywere above all able to understand the value of
this approach and the framework underlying it. In an additional five days of training, each day
containing a five-hour session, they received more material as the team identified new model
texts, instructions to improve their knowledge of structures, small group tutoring to remember
each activity, and a teaching schedule to carry out the activities.

Year 2: intervention
The teaching approach involved three steps. It included activities that were spread over
20 weeks and lasted approximately 2 h per week, between the end of September and the
end of March. Teachers were asked to integrate these 2 h in their regular literacy teaching
that demands an average of five to 6 h a week. Table 1 presents a summary of each step of
the approach.
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Step 1 of this approach was to observe and explain the characteristics of “representative”
models of text structure. This step lasted about 90 min divided into two or three class periods.
The idea of text modeling is to get students to carefully and analytically read texts to identify
the key features to be reproduced. According to Shanahan (2014), students need to engage in
such activities with awareness in order to understand specific features of text craft and
structure. At this stage, teachers presented between five and six texts and model paragraphs
(suggested by the research team) with the desired characteristics. For example, a model
paragraph with a comparative structure deals with two objects and uses appropriate relation-
ship markers (e.g., whereas, while, more than) to show what distinguishes them. Authors of
such paragraphs use anaphora in order for the readers to reactivate the right antecedent word.
Teachers questioned the students on their observations and then explained the important
features to understand and use related to structure, signal words, and anaphora. They
compared this paragraph with model descriptive paragraphs and recorded differences
between each structure. This allowed students to highlight each structure characteristics in
order to discriminate them (Roehling et al., 2017). All reading activities were created around
specific topics, for example the Saint Lawrence River, in order to build background knowledge
that can be invested in writing activities.

Step 2 lasts about 3 h and was spread over a few days. It immersed the students in
a variety of activities to harness the knowledge developed in Step 1 and to facilitate the
back-and-forth between reading and writing while maintaining focus on one chosen topic.

Table 1. Steps of year 2 intervention.
Step 1: Observe and explain the characteristics of representative models of text structure (90 minutes divided in
2–3 periods)

● Teacher chooses a specific topic and a text structure.
● He introduces representative models of texts and paragraphs of this structure and questions students on structure,

ideas, and authors intention.
● Teachers explain the important features to understand and use related to structure, signal words, and anaphora.
● Students compare this structure with at least one other structure.

Step 2: Harness the knowledge developed in Step 1 and facilitate the back and forth between reading and writing
(about 3 hours spread over a few days)

● Students classify paragraphs according to the structure.
● They look for representative sentences and paragraphs in documentary books and clarify their knowledge on

targeted structure.
● They make sentence combinations with appropriate markers and anaphora.
● They transform paragraphs (descriptive paragraphs become comparative, for example).
● They finished incomplete paragraphs according to the targeted structure.
● They write a whole paragraph and share with other students for feedback on structure, signal words, and anaphora.
● Each activity ends with a large group discussion on the aspects of microstructure and macrostructure to retain.

Step 3: Record knowledge (1 hour)

●Teacher asks the students to write a short definition of the structure.

●Students also draw a graphic organizer of it, cut and paste a paragraph that contains this structure, and then add
a bank of markers related to the structure that are useful for reading or writing.

●Teacher uses these records as soon as a structure is encountered in a text, regardless of the discipline.
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Activities ranged from simple to more complex in order for students to progressively
mobilize their knowledge and skills in more demanding tasks. Students were asked to
classify paragraphs about the Saint Lawrence River according to their structure (compara-
tive or descriptive) and then, to look for comparative sentences and paragraphs in
documentary books about rivers. After they succeeded in these tasks and again clarified
each structure and its characteristics, they made sentence combinations with appropriate
markers and anaphora. The next activity consisted in turning descriptive paragraphs into
comparative paragraphs. When all these activities were well accomplished, they finished
incomplete paragraphs according to a structure, and wrote a whole paragraph with specific
structures. These paragraphs were then read by other students, who gave feedback on
structure, signal words, and anaphora. Students could work alone or in teams of two or
four. Each activity ended with a large group discussion on the aspects of microstructure
and macrostructure to retain. Appendix A shows samples of step 1 and step 2 activities.

Step 3 was to document this knowledge in the form of a record as part of a repertoire for the
students. It lasted about 1 h. At this stage, the teacher asked the students to write a short
definition of the structure, draw a graphic organizer of it, cut and paste a paragraph about the
Saint Lawrence River that contains this structure, and then add a bank of markers related to
the structure that are useful for reading or writing. Teachers were encouraged to use these
records as soon as a structure was encountered in a text, regardless of the discipline.

Fidelity of implementation
A concern of the study was the extent to which the interventions were being implemented
as intended by the research team. When implementation occurs in a natural setting,
variations are expected (O’Donnell, 2008). During the first year of the project, some
activities were modified to best meet classroom needs. As such, during the second year,
teachers were expected to implement the critical features of the program. To better achieve
this goal, activities were supported by planning charts, in-class PowerPoint presentations,
texts, and ready-made procedures. Also, during Year 2, a member of the research team
visited the experimental classrooms monthly to document implementation.

During this monthly visit, a research team member took notes on the progress of activities
through non-participant observation. They noted whether the activity was the one planned,
whether it was conducted from beginning to end, and whether the material devoted to the
activity was used in a consistent manner. These three items received a score of 0 (correspond-
ing slightly or not at all to what was expected) or 1 (corresponding to what was expected).
Although the teachers were observed only once a month, the observations were revealing. In
school settings, especially when young students are involved, a high degree of adherence is
considered possible only when the program has been correctly implemented on a regular basis
and for a significant period of time, that is, when the intervention has become a well-rehearsed
routine (Vuattoux, Japel, Dion, & Dupéré, 2014). Adherence percentage was calculated by
dividing the total number of items receiving “1” from the observer by the total number of
items, and then multiplying by 100. Adherence was found to be 94%.

Teachers in the control group

In the second year of the project, three teachers who had not yet participated in the study
were chosen to be in the control group. They were nominated by school boards because they
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teach reading and writing strategies with teaching materials consistent with the provincial
curriculum, and because they had received training by their school board in the past 3 years
on the explicit teaching of reading and writing strategies. They also each had more than
10 years’ experience teaching Grade 4. A review of these teachers’monthly teaching plans was
conducted, as well as an oral interview. Their teaching plans included three columns devoted
to a) time spent on teaching every reading and writing activities, b) reading or writing
strategies taught and c) teaching approached (explicit, modeling, guiding, etc.).

During the oral interview, they reported having implemented the following practices:
1 – They devoted an average of 6 h per week to activities focusing on reading and

writing. Reading strategies taught included predicting, activating knowledge, inferring,
and using story grammar and text structure. Strategies related to planning, generating, and
organizing ideas, and revising and editing had to be part of the writing instruction. These
strategies were consistent with those proposed in the training they received from their
school board and with those from the provincial curriculum.

2 – All these strategies were taught by explaining the strategy, modeling, and guiding
student practice. The strategies were introduced one by one using the material (texts and
activity records) provided during training.

3 – Reading and writing were taught separately, i.e., some teaching activities were
related to reading while others were related to writing. Classroom schedules during the
week (Monday to Friday) included specific reading and writing periods. The training
provided to the control group teachers by the school board did not consist of linking
reading and writing but taught strategies specific to each activity.

Data from the interviews corresponded to the data from monthly planning. Hence, the
hours spent on activities focused on reading andwriting, the strategies taught and the teaching
approach revealed in the interviews were consistent with the planning. In sum, in light of the
criteria guiding the selection of teachers by the school board, their teaching material and
planning, and their responses from the initial survey, the teachers devoted many hours to
reading and writing and to teaching reading and writing strategies. Nevertheless, it is unlikely
that the teachers provided a unified teaching approach to reading and writing.

Instrument

The reading comprehension test was group-administered and demanded short written
responses. It required students to read an entire text about “tornadoes” and answer open-
ended questions about literal, inferential, and textual macrostructure. The text is 575
words long and had readability corresponding to Grade 4, as analyzed with the software
LISI in French (Mesnager, 2002). Each item has a 0 or 1 score. A scoring grid was created
to guide correctors and give examples of correct and incorrect answers.

The test was inspired by reading comprehension models developed by Irwin (2007) and by
Kintsch (2013). As such, it includes macrostructure (text structures and main ideas) and
microstructure items (sentences and relationship between sentences). Regardingmacrostructure
comprehension, two items ask students to identify the main ideas in different paragraphs and
one item asks them to reorganize text structure with a graphic organizer. In addition, items 6 and
7 asked students to explain causes and effects in paragraphs having this particular structure. The
test is very similar to tests that students encounter during the school year and it aims to present
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strongpsychometrical and theoretical standards to identify students’ strengths andweaknesses in
different comprehension processes (O’Reilly, Sabatini, Bruce, Pillarisetti, & McCormick, 2012).

The test had previously been developed and validated with 216 French-Canadian
students in 2015, using the Rasch model (1980/1960) to identify each item’s level of
complexity and to assess the probability of readers of different abilities correctly answering
the items. The internal consistency of the test was determined with a Cronbach’s alpha of
0.72. The item characteristic curves and test information function showed that overall, the
test was useful in assessing students with average skills, but more specifically useful for
assessing those with skill levels between −1 and 1. Appendix B shows samples of the test
and samples of correct and incorrect answers.

Data collection and procedure

The study complied with all regulations regarding research involving human participants, as
required by the university ethics committee and the participating school boards. On Year 2 of
the study, all students completed the reading comprehension test in September and May,
taking between 45 and 55min to do so. The tests were scored by research assistants. One of the
assistants had a master’s degree in special education. The other two assistants were graduating
students in special education. A rate of 30% of the tests underwent an interjudge agreement
procedure first amounting to 96%. The scorers reconciled all divergences by reviewing and
discussing each discrepancy. This procedure gave scorers the opportunity to discuss items and
answers that were harder to score, clarify concepts and come to an agreement. For all tests,
where there was a disagreement between scorers, they would discuss the issue until they came
to a unanimous final decision.

Results

The results followed four steps. First, we carried out a preliminary cleaning of the data.
Second, we described the success rate for each item of the comprehension test. Third, we
carried out a factor analysis based on the latent intercept of READING to better answer
the research question, and created a READING comprehension factor (dependent vari-
able) using a latent growth model. Finally, we carried out a mixed ANOVA to assess
whether there were differences between the control and experimental group and between
the pre- and post-interventions.

Preliminary inspection of the data showed that there was no significant missing data
(less than 0.02%). As item distributions were dichotomous (succeed/fail), there was no
issue of skewness or kurtosis. Outlier detection was carried out and no outliers were
found. All parametric assumptions were met.

Table 2 presents success rates for each item of the comprehension test at pre- and
posttest. Both groups show progress in all items. During pretest, 10 out of 11 items were
assessed at higher rates for students from the control group. The most notable differences
are items 7, 8a, 8b, and 9, which assessed different processes (inferences and structure).
During posttest, the results are reversed: the experimental group is more successful on 7
items, and the differences for the remaining items are less than 3%. Anaphor, cause-effect,
and text structure items are notably more successful for the experimental group at
posttest.
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A factor analysis was carried out using Mplus (Caron, 2018; Muthén & Muthén, 1998–
2017) to generate a latent READING comprehension factor, which will be used as the
dependent variable in the next analysis. As all items were related to reading comprehen-
sion, such a factor will better correspond to the construct of interest, as well as being more
convenient to analyze and also more appropriate than other combining methods (such as
summing all items). This was also necessary to obtain continuous variables for the mixed
ANOVA. The factor loadings were extracted from the intercepts of a latent growth model
to account for within-subject variances from the pre- and post-intervention measures.
Figure 1 illustrates the analysis. Several intercepts were derived from the items. From these
intercepts, the factor analysis extracted the relevant loading to generate the READING
factor. It is worth noting that many other techniques were considered (averaging pre- and
post-measures, constraining loadings, and measurement invariance, among others), which
all led to the same factorial structure (and the same results in the mixed ANOVA). This
procedure ensures more reliable and valid results by using all the information gathered.
After a first run, the third item was dropped, because it was not significantly related to the
factor. The latent factor explained 50.4% of the 10 remaining items. Figure 1 shows that all
items had good to excellent loadings on the factor (from.480 to .896). These results show
that the factor was adequate to describe READING. A factor for pre- and post-
intervention was saved in subsequent analyses.

A mixed ANOVA was then carried out in SPSS to assess whether there were differences
between the control and experimental groups (between-subjects factor) and between the
pre-and post-interventions (within-subjects factor) on READING. The results show
a significant interaction between time and groups, F(1, 232) = 38.139, p < .001, η2partial =
0.141. This is considered a moderate effect size. Figure 2 shows that the experimental
group started the study slightly behind in READING (from the main effect post-hoc
analysis, there is a significant difference, p = .002) and finished significantly ahead of the
control group (p = .036). In other words, the intervention increased READING abilities
considerably compared to normal instruction and in such a way that the students were
significantly better than the control group. Indeed, Table 2 shows that participants in the
experimental group nearly doubled (1.94) their scores in reading comprehension, whereas
the control group was 1.23 times better on average.

Table 2. Success rate (%) for each item of the comprehension assessment at pre- and posttest for the
experimental group (Exp.) and control group (Ctrl.).

Pretest (%) Postest (%)

Item
Exp.

(n = 184)
Ctrl.

(n = 64)
Exp.

(n = 184)
Ctrl.

(n = 64)

1 – Literal information 78 89 90 91
2 – Literal information 69 73 84 83
3 – Main idea 11 18 42 34
4 – Main idea 9 17 24 26
5a – Anaphor (easy pronoun) 40 45 56 44
5b – Anaphor (complex pronoun) 61 62 80 76
6 – Cause–effect relationship 61 56 71 59
7 – Cause–effect relationship 46 57 60 57
8a – Lexical inference (morpheme clue) 27 42 46 47
8b – Lexical inference (context clue) 16 30 41 44
9 – Text structure (graphic organizer) 18 40 56 45
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Figure 1. Factor analysis of the latent initial status of students regarding READING. This figure is an
illustration of the structural equation modeling used herein. The letter I and the number in parentheses
designates the item. The indices at the end distinguish between the pre (1) and post (2) interventions.
The lowercase letters indicate the intercept in the latent growth models from which the factor READING
was then extracted. The numbers are the loading of each latent intercept on the latent factor.
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Figure 2. Comparison of the experimental and control instruction. The dashed line depicts the control
group, and the solid line depicts the experimental group. The dotted lines represent the 95%
confidence interval of the interaction effect for each group. The results show a significant interaction
effect, in which the experimental group started the study with more negative results compared to the
control group, and finished more positively.
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Discussion

This study intends to answer the following question: “Does teaching based on the
combination of reading and writing informative texts favor comprehension of these
texts in Grade 4 students to a greater extent than teaching that separates reading and
writing?” In order to do so, a sequence of activities was created that focused on text
structures, signal words, and anaphora while linking the reading and writing of informa-
tive texts. Our study aimed to contribute to the area of the reading-writing connection and
to comprehension studies, more specifically regarding informative texts. As Hebert et al.
(2016) recommended, there is a need to conduct more research to understand the nuances
of potential interactions between various instructional reading-writing approaches.

In the first year of project implementation, the teachers in the experimental group were
trained and followed in class; in the second year, they conducted a more formal activity
sequence while continuing to receive in-class support and during the outside-school training
days. During the second year, data were collected. Students’ progress in reading comprehen-
sion was compared with that of students from other classes. In these classes, teachers followed
regular teaching practices aimed at reading and writing strategies and knowledge, but
separately rather than linked. Some positive effects of the reading-writing connection on
reading comprehension of the Grade 4 students participating in the experiment were docu-
mented. By comparing the progress of students in these classes with that of students receiving
more typical teaching strategies, that is, without particular attention to the link between
reading and writing, this study contributes to a better understanding of how students can
benefit from awareness and shared knowledge between reading and writing.

Overview of findings

Student progress in reading comprehension was more significant in the experimental
group. Indeed, the results of these students were slightly less positive at the beginning
of the year but generally more positive at the end of the year. For each of the comprehen-
sion questions during the test at the end of the year, the students who received the
intervention showed a performance equal to or greater than that of students who were
not exposed to the study’s reading-writing approach. A closer look at the mixed ANOVA
analysis, which considered an overall score, showed that the intervention increased the
reading comprehension skills of the experimental group significantly more than the
control group at the end of the study. In the posttest, students from the experiment
wrote more complete and accurate answers than students from the control group when
answering comprehension questions having different levels of complexity (literal, infer-
ences, macrostructure). More importantly, they were more competent in identifying main
ideas and expressing it in a sentence, understanding cause–effect relationships even when
implicit and consigning important ideas in a graphic organizer based on text structure.
These skills were precisely targeted in the instruction developed in this project.

By showing that the students from the experimental group have greater skills in the
comprehension of an informative text than those from the control condition, this research
reaffirms the importance of enriching existing practices in teaching reading and writing
informative texts in order to develop better awareness and knowledge of text characteristics
and useful strategies specific to this text genre. This reinforces the idea that adequate reading
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comprehension instruction involves identifying educationally relevant reading comprehen-
sion activities and directly addressing the component skills/knowledge bases involved in these
activities (Catts & Kamhi, 2017). By creating articulated reading and writing tasks on a same
topic and inside a sequence, awareness of shared knowledge and skills between reading and
writing might develop better, as students learn how to mobilize them more consciously.

Previous studies have shown that teaching text structures and signal words fosters com-
prehension among students from different school levels (see Pyle et al., 2017). Hence,
integrating teaching of microstructure comprehension (in and between sentences) and
macrostructure comprehension (text structures) is recommended. From a theoretical point
of view, this also recalls Kintsch’s (2013) model, inside which these two levels of comprehen-
sion are not isolated but interrelated. Better comprehension of macrostructure might also
favor a better awareness of implicit information and therefore, help with inference making. As
seen in the results, students from the experimental condition had better improvement in
understanding anaphora between pre- and posttest than students from the control condition.

Other studies have also indicated that writing activities have effects on reading com-
prehension (Graham and Hebert, 2011). However, teaching writing and reading together
in such an articulated fashion is not self-evident for teachers (Doubet & Southall, 2018).
Interestingly, Kim et al. (2018) suggest that such instruction should explicitly identify
aspects that promote the transfer of skills between writing and reading comprehension. By
focusing on text structures, signal words and anaphora in a back-and-forth sequence of
reading and writing activities, the present study went a step further by combining these
recommendations and potentially fostering reading comprehension of informative texts.

The results of this study, therefore, contribute to the existing scientific literature,
highlighting that writing skills can foster reading comprehension, but also that teachers
and program developers should consider the levels and aspects of comprehension they
wish to enhance, and “select writing activities that develop the types of thinking corre-
sponding to them” (Hebert et al., 2013). This study also contributes to the knowledge that
having students read model texts and then imitate some aspects of the models through
their own writing is beneficial (Shanahan, 2014). Furthermore, reinvesting these aspects
into all reading activities afterward might further consolidate their skills and knowledge.
Different stages of reinvestment might be necessary for some students to mobilize their
knowledge in different tasks. Still, much more studies are needed to better understand
how teachers can achieve this combination of reading and writing with greater regularity
in their daily teaching practice, and how students improve their awareness of shared
knowledge between various literacy activities.

Implications for practice and teachers development

Teachers could reinvest the result of this study by selecting specific aspects of reading
comprehension (anaphora, markers, structures, main ideas, etc.) and create sequences that
integrate reading and writing tasks. Activities in this study were sometimes quite concise, as
they focused on precise objects and leaded to more elaborated tasks. Literacy teacher educa-
tors could also train future and in-service teachers to plan literacy activities with a reading and
writing mindset by developing awareness of the shared knowledge between both activities.
When possible, teachers mentoring and support inside classrooms by an expert could also
represent a good way to encourage teachers to combine reading and writing.
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Limitations and future research

Introducing a new approach linking the reading and writing of informative texts is
demanding and requires support. In a review of professional training, Wei, Darling-
Hammond, Andree, Richardson, and Orphanos (2009) reported that “Studies find strong
effects of professional development on practice when it focuses on enhancing teachers’
knowledge of how to engage in specific pedagogical skills and how to teach specific kinds
of content.” We doubt that our study would have promoted such teaching and awareness
of the shared knowledge between reading and writing, if continuous training and robust
teacher support had not been provided. The financial and human resources invested in
this study in this regard were therefore significant. Another contribution of this study may
well be about teachers training and their knowledge development on informative text.
Qualitative data on these aspects will be explored in future articles.

The results of this study should be interpreted with caution. Even though the teachers in the
control group did not report conducting activities that linked reading and writing, they may
have done so without being fully aware. Furthermore, the comprehension test included only
11 items, which offered a limited view of the students’ skills. No instrument can thoroughly
evaluate comprehension, so the latter test was chosen for its strong theoretical support and its
psychometric qualities. Further studies might use more instruments or combine data from
both tests and students interviews in order to form a clearer idea of the contributions of such
an approach. Further studies might also focus on the effects of using specific topics for
articulated reading and writing activities. We did not assess the potential benefits of using
specific topics, but further studies could potentially provide new data on the importance of
background knowledge for such a sequence of activities.

Lastly, the teachers in the experimental group also taught several other notions related
to oral and written language. The present study’s activities do not represent the sum of
classroom learning experiences. Spelling, syntax, narrative texts, and grammar were
certainly taught and may have had an impact on student results. Similarly, in all school
subjects (e.g., science, history), students were in contact with other informative texts and
other tasks that may have also contributed to learning.

Written comprehension is multidimensional, informative texts are complex and
dense, and awareness of the knowledge and strategies that can be useful in both
reading and writing is not usually intuitive. This interplay of complex concepts does
not simplify the support and continuing education training needs of the teachers
asked to experiment these new approaches. Moreover, readers are no longer expected
to only be good at understanding – they are also expected to become independent
learners and creators of new knowledge. Therefore, to properly understand and use
various text clues such as anaphora, markers, structures, and main ideas in reading
and writing, these notions must be specifically taught in any community focused on
learning.
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Appendix A. Example of step 1 activity

Sorting (translated)

Read the sentences and paragraphs and identify whether they describe (D) or compare (C). Then,
highlight the clues that allowed you to classify the sentences or paragraphs.

Example of step 2 activity

Writing a short comparative text (translated)

Based on the information provided in the next two paragraphs, write a text with a comparative
structure. The steps below indicate the procedure to follow.

1 – Read the two paragraphs.
2 – Identify similar ideas in both paragraphs.
3 – Identify ideas of the same nature by using, for example, highlighters of different colors.
4 –Write your text using appropriate signal words to clarify the links between ideas. If necessary,

reformulate ideas or replace words to avoid unnecessary repetition.
5 – Give a title to your text and, if applicable, a subheading to each of your paragraphs.

Sentences and paragraphs D C

The volume of water flowing every second in the St. Lawrence River is 12,600 m3. Water is more abundant
in the Mississippi River with a water flow of 18,000 m3 per second.

Only specially-trained boat captains can take control of large vessels in certain areas of the St. Lawrence
River. Few are qualified for this job.

Specialists drawing maps for the Government of Canada have reported 110 shipwrecks on the
St. Lawrence River charts.

Navigating the St. Lawrence River in winter can be difficult and dangerous for a navigator who is not
adequately prepared. One would have to face strong winds and snowstorms, not to mention the cold
and the ice.

Beluga and whale watching on the St. Lawrence River is a popular activity. On the Nile, people watch
crocodiles instead. However, both rivers offer many opportunities for bird watching.
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The flora and fauna of the St. Lawrence River

In Canada, the St. Lawrence River flows through boreal forest, mixed forest, and taiga. The beluga is
the main mammal observed in this river, but other whales are also found there. During migration
season, thousands of white geese stop on the banks of the river for food.

The flora and fauna of the Nile

In Egypt, the Nile crosses desert, fertile plains, and swamps. The Nile crocodile swims in the river or
crawls on its banks. This reptile shares territory with several animal species, including the monitor
lizard. Throughout the year, birds such as the cattle egret and the kingfisher can be observed
patiently waiting for the fish of the river to feed.

—————————————————————————————————————————
—————————————————————————————————————————
—————————————————————————————————————————
——————————————————————————————————————(…)

Appendix B. Text and questions sample (translated)

(…)

Tornadoes

Some tornadoes are made of rather light winds. They cause little damage. Medium-intensity
tornadoes can cause significant damage and are more dangerous. Other tornadoes are even faster
and more intense. The most powerful tornadoes destroy everything in their path with winds of
incredible strength.

Tornado Hunters

There is a large community of tornado enthusiasts that hunt for these phenomena. Some even
spend hours analyzing weather charts. They are ready to travel great distances in order to put
themselves at the heart of a tornado. For most of them, it is not a profession but a true passion.
They take on nature’s challenge, measuring the wind with special equipment and taking pictures.
Being a tornado hunter is an extremely dangerous hobby, but true enthusiasts live for the adrena-
line. (…)
1 – What is the main idea of the (first) paragraph? (main idea item sample)

Example of a correct answer: Tornadoes differ in strength and in the damage they cause.
Example of an incorrect answer: Some tornadoes are made of rather light wind.

2- The underlined word “they” is a substitution word. What does it replace in this text?

Correct answers: Tornado hunters/tornado enthusiasts
Examples of an incorrect answer: the tornadoes, the charts
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