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Article Info  Abstract 

  This meta-analysis examined 137 thesis studies on writing 

interventions in Turkish schools. After removing outliers, overall effect 

sizes were calculated from 129 studies (627 test results) for writing 

outcomes, 103 studies for quality, and 32 studies for attitude. Robust 

variance estimation was used to address dependency in studies 

reporting multiple effect sizes. Results showed large effects on writing 

outcomes (g = 1.17) and quality (g = 1.43), with moderate effects on 

attitudes toward writing (g = 0.59). Among interventions, Self-

Regulated Strategy Development, graphic organizers, pre-writing 

strategies, process approach, strategy teaching, text-based teaching, and 

various text structure instructions had larger effects. Meta-regression 

models revealed genre instruction studies had larger effects on quality, 

while studies with two different teacher implementers showed larger 

effects on attitude. Grade level+genre-based and pilot study+genre-

based+grade level models explained 16% of variance in writing quality. 

These findings provide an evidence-based framework for effective 

writing instruction. 
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Introduction 

Writing is a dynamic, iterative, and cognitively complex process that requires the 

integration of various cognitive strategies and the coordinated use of mental resources 

(Fidalgo et al., 2010). This skill is critical for individuals to participate effectively in academic, 

professional and social life (Graham et al., 2012). In this context, writing skills are positioned 

as an integral component of lifelong learning in global education systems (UNESCO, 2017). 

Pedagogical approaches to the development of writing skills have undergone 

paradigmatic transformations throughout history. In traditional rhetoric-oriented 
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approaches, writing instruction was based on grammatical accuracy and compliance with 

mechanical rules (Burnham, 2010). With the emergence of the cognitive paradigm, writing 

was conceptualized as a problem-solving activity and a process-centered model was 

adopted, including the stages of planning, drafting, and revision (Pritchard & Honeycutt, 

2008). Modern writing pedagogy has evolved from theoretical frameworks to practice-based 

approaches, developing a holistic perspective that integrates sociocultural dynamics. Within this 

comprehensive framework, self-regulation and strategic instructional models have gained an 

important place (Graham & Harris, 2000). In the current literature, there is a consensus that 

writing instruction should be approached with a multidimensional approach that includes 

idea generation, strategic planning, goal setting, organization of environmental factors, and 

metacognitive process management (Harris et al., 2010). 

Despite these paradigmatic developments in writing education, deficits in writing 

proficiency remain a persistent educational problem on a global scale. The scope of this 

problem is universal, transcending specific geographical boundaries, demographic groups, 

or educational systems. Research in the United States reveals that 4th and 6th grade teachers 

rate approximately 50% of the student population as having inadequate writing skills 

(Brindle et al., 2016). Similarly, in the United Kingdom, students' composition performance is 

reported to be significantly below achievement levels in math, science, and reading (The 

United Kingdom Department for Education, 2012). In the Turkish context, the lack of writing 

proficiency is a multidimensional educational problem. The etiology of this problem covers a 

wide spectrum from institutional organization to pedagogical practices, from curriculum 

design to student competencies. 

Teaching Writing Skills: Instructional Practices and Current Problems 

Unlike other countries, such as the U.S. and the Netherlands, where the assessment of 

writing skills is an essential component of their education systems, students' writing 

proficiency skills are not assessed as part of the national curriculum in Türkiye. The first 

large-scale national assessment that complies with international standards and focuses on 

the measurement of the four basic language skills (listening, speaking, reading, and writing) 

was conducted by the Ministry of National Education in 2019 (MoNE, 2020). The results of 

this pilot study called "Project for the Determination and Measurement of Turkish Language 

Proficiencies in Four Skills" which focused only on 7th-grade students, revealed that writing 

was the area in which students were most unsuccessful in Turkish (MoNE, 2020). In this 
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study, only 5.3% of students achieved high scores for writing proficiency. These results show 

that Turkish students perform poorly in a range of areas required for proficiency, such as 

sentence construction, fluency, persuasiveness (e.g., supporting thoughts with arguments), 

narrative writing, and information content. The results of this national-scale study are 

consistent with those of several other small-scale studies conducted in Türkiye. Tok and 

Ünlü (2014) discovered that primary, secondary, and high school students experienced 

various problems, such as struggling to express themselves in writing, using a limited 

vocabulary in their texts, lacking effective planning, failing to develop writing habits, and 

making spelling and punctuation mistakes. Undoubtedly, this negative picture makes the 

quality of writing instruction controversial in Türkiye. Teachers in Türkiye focus mainly on 

the mechanical aspects of writing and pay little attention to process-based practices and 

strategy teaching in writing instructions. Additionally, they do not use technology effectively 

in writing instructional processes (Yamaç & Öztürk, 2018). Furthermore, the time allocated to 

developing writing skills, including practical skills, is insufficient (Tok & Ünlü, 2014). 

Teachers also have serious deficiencies in essential areas, such as following current 

developments in writing education, using different writing methods and techniques, 

undertaking preliminary preparation and motivation studies, including feedback, evaluating 

students' writing in terms of content, and paying attention to students' readiness (Tağa & 

Ünlü, 2013). The assessment of writing skills and proficiency in Türkiye is also problematic, 

with such skills assessed in a single 40-minute exam in which other skills are also evaluated 

(Karadağ, 2018). Although evaluating writing skills with multiple-choice tests does not 

contribute to skill development, it is often preferred (Yamaç & Öztürk, 2018). Since writing 

proficiency skills are generally not evaluated, writing is perceived as "an ordinary activity, 

with no clear purpose" (Göçer, 2010). Teaching programs are another problematic dimension. 

The methods in the Turkish curriculum are not applicable in terms of time. The curriculum 

does not include examples of well-structured writing activities. It lacks flexibility and 

methodological diversity (Tağa & Ünlü, 2013). 

In addition to these problems among students, teachers, and programs, writing 

instruction also faces institutional issues and deficiencies. For instance, there is no 

measurement and evaluation activity for writing skills in central exams for transitioning to 

high schools and higher education institutions. These exams only assess reading skills 

typically through multiple-choice tests. Furthermore, there are no writing communities in 
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Türkiye that permit students to evaluate the level of their writing skills, monitor their 

progress over suitable periods, draw conclusions about the quality of writing instruction, 

and discuss potential problems in writing instruction in cooperation with stakeholders. 

Rationale and Importance 

The primary reason for conducting this research is the presence of various concerns 

in writing education globally and in Türkiye. Applying effective practices and rules from 

academic research to the writing classroom can stimulate the implementation of solutions to 

these instructional problems. Graham et al. (2016) argued that such evidence-based practices 

supported by systematic reviews and meta-analyses, are more reliable than teacher 

observations or personal experience. Systematic reviews and meta-analyses are essential 

studies for reporting on these evidence-based practices. Meta-analyses encompass different 

student populations, educational levels, and contexts. They provide an overview of effective 

writing instruction structures, but the dynamics may differ between countries for various 

reasons. Therefore, it is important that studies with evidence-based findings, such as meta-

analyses, transcend geographical limitations and become integral to the academic research 

tradition worldwide. This is because writing education challenges are similar, but not 

identical. Moreover, many factors such as teachers, students, curriculum, and socio-cultural 

practices, can differentiate teaching. The results of the Teaching and Learning International 

Survey (TALIS) reveal that many dimensions vary across countries (OECD, 2019). These 

dimensions include the frequency of effective teaching practices employed by teachers, their 

use of instructional time, perceptions of professional competence, pre-service and in-service 

training, school climate, motivational factors, diversity, equity practices, and educational 

policies. Therefore, it is essential to conduct this research in Türkiye, a country with a distinct 

culture and limited meta-analysis history. 

Writing instruction extends beyond the content of interventions themselves. It is also 

shaped by various educational programs, pedagogical choices made by the learning 

community—comprising students and teachers—and broader cultural preferences (Schultz 

& Fecho, 2000). 

The writer(s)-within-community (WWC) model, developed by Graham (2021), 

provides a valuable framework for understanding these influences. This model examines 

writing from a socio-cultural perspective, considering macro-level forces such as social, 

cultural, political, institutional, and historical factors that vary among communities and 
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cultures. Consequently, writing emphasis differs significantly across cultures; some cultures 

prioritize intellectual rigor, while others encourage discovery and personal expression 

(Graham, 2021). McCool (2009) further illustrates these cultural variations by observing that 

preferences for shaping written content differ based on cultural backgrounds. He argued that 

technology-oriented cultures view writing primarily as a tool for conveying clear and vivid 

meanings. In contrast, traditional cultures that rely less on digital communication often 

emphasize embedding deeper, more implicit meanings in written texts. These cultural 

differences are reflected in various instructional emphases, including approaches to sentence 

cohesion, overall coherence, grammar instruction, vocabulary development, and sentence 

structure (McCool, 2009). 

This cultural dimension highlights a significant limitation in current research. Studies 

confined to a single culture or population cannot fully capture the diverse dynamics of 

writing instruction across different contexts. Most existing meta-analyses have been 

conducted in English-speaking countries, particularly the United States, which limits their 

global applicability. Therefore, conducting meta-analyses that include studies from diverse 

countries is essential for enhancing the generalizability of findings and providing 

meaningful guidance to researchers, educators, and stakeholders worldwide. 

Previous Meta-analyses 

Hillocks (1986) who conducted the first comprehensive meta-analysis in writing 

interventions, analyzed 69 experimental and quasi-experimental studies between 1963 and 

1982. The studies, spanning students from elementary school to university, were categorized 

into two frameworks: "mode of instruction" and "focus of instruction". The mode of 

instruction comprised four categories (presentational, natural, environmental, and 

individualized), that differed in teacher roles, activities, objectives, and learning tasks. The 

environmental mode, marked by peer interaction, small-group discussions, and structured 

problem-solving tasks, demonstrated a significantly superior impact on writing compared to 

other modes of instruction. Of the six content or activity types defined under the 

instructional focus (questioning, heading, sentence combining, free writing, 

grammar/mechanics, examining good writing models, and student assessment using writing 

scales), only grammar/mechanics produced a negative effect size. This classification 

influenced writing instruction meta-analyses by researchers such as Atkinson (1993) and 

Graham and Perin (2007). Atkinson (1993) combined 55 effect sizes from studies conducted 
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between 1983 and 1992 in his meta-analysis and found that the writing workshop 

(corresponding to Hillocks' environmental mode) had the largest effect on students' writing 

quality. Graham and Perin's (2007) meta-analysis of 123 studies on adolescent writing 

instruction identified strategy instruction, summarizing, peer assistance, and setting product 

goals as the most effective interventions. In this meta-analysis, Hillocks' (1986) 

environmental and individualized modes were excluded from the analysis due to their 

limited distinctiveness, while the natural mode was considered part of the process approach. 

In another meta-analysis, Graham et al. (2012) combined 115 effect sizes from real and quasi-

experimental studies with 1st-6th grade students from 1964 to 2011. They concluded that 

strategy instruction, particularly Self-Regulated Strategy Development (SRSD), yielded the 

largest effect size. 

Koster et al. (2015) found that goal-setting had the largest effect size in their meta-

analysis, which combined 55 effect sizes from 32 studies with students at the upper primary 

level (grades 4-6). Sandmel and Graham's (2011) study is essential for focusing on the process 

approach, a popular approach in writing intervention, and presents the approach's 

terminological diversity. In this context, applications such as writer's workshops, writing 

workshops, and writer's conferences were also evaluated under this approach. The meta-

analysis reviewed 29 primary studies conducted with students in the 1st-12th grades 

between 1971 and 2002. Results indicated that the process-oriented approach significantly 

affected writing quality only with typical students. Another example of writing intervention 

is Graham and Harris's (2003) meta-analysis of 2nd-8th graders from 1985-2002. This showed 

that SRSD improved writing quality, elements, length, and story grammar in post-test, 

retention, and generalization. Graham (2006) also examined the effect of strategy instruction 

on writing achievement in grades 1-12, based on 39 studies from 1981-2005, and reached 

similar conclusions. Apart from these varied intervention studies, Graham and Harris's 

(2017) review of prior meta-analyses present crucial insights. In this comprehensive study, 

they examined 22 meta-analyses on writing interventions conducted between 1986 and 2015. 

This inclusive analysis considered around 30 interventions and their effect sizes across 

explicit writing instruction, student writing support, writing assessment, and student 

writing. The analysis highlighted that SRSD instruction had a statistically significant greater 

effect on student writing than the other interventions. 

Meta-analyses of Writing Interventions in Türkiye 
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Only a few meta-analyses have attempted to determine the effectiveness of writing 

interventions in Turkish language teaching. The sole comprehensive study in this regard, by 

Graham et al. (2022) examined 77 quasi-experimental studies consisting of students from 

primary through college. The results showed that writing interventions had a large effect on 

students' writing quality. These writing interventions were classified into four categories, 

with pre-writing activities yielding the largest effect size, followed by the process approach 

to writing, strategy instruction, and peer assistance. As a result of the meta-regression, no 

significant difference in effect sizes across the four writing categories. In the meta-analysis by 

Kansızoğlu and Bayrak-Cömert (2017), 21 experimental/quasi-experimental studies using the 

process-oriented approach as a writing intervention were investigated between 2007 and 

2015 with elementary, secondary, and college students. The results show that the process-

oriented approach has a substantial effect on students' writing achievement. Overall, the 

approach showcased a large positive effect across planning, spelling, presentation, sentence 

fluency, ideas, expression/voice, organization, and word choice, respectively. In another 

study, Kaldırım and Tavşanlı (2018) investigated the effects of the collaborative learning 

approach on Turkish students' academic achievement in Turkish language classes. Here, 

they combined 32 effect sizes obtained from 29 primary studies in the relevant literature. In 

the study, writing was included in the analysis with nine studies from 2010-2016 and the 

same number of effect sizes. The analysis showed that the collaborative learning approach 

achieved the second-largest effect in writing. Similarly, Şahin and Polatcan (2019) examined 

the effects of creative writing practices in Turkish classrooms. This analysis, spanning 11 

studies from 2000-2018, revealed a large effect of creative writing practices on students' 

academic achievement in writing, based on 25 effect sizes. 

While these Turkish context studies provide valuable insights, they remain limited in 

scope and focus on specific interventions, highlighting the need for a more comprehensive 

meta-analysis that systematically examines diverse writing interventions within the Turkish 

educational system. 

The Current Study 

This study differs in some aspects from the prior meta-analyses conducted in the field 

of writing instruction in Türkiye. Unlike the study by Graham et al. (2022) which focused 

solely on writing quality, the current analysis includes both attitude and writing quality. 

However, the overall effect size was obtained in the current analysis by combining 647 effect 
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sizes with over 200 outcomes. In contrast, Graham et al. (2022) used 77 primary studies with 

the same effect sizes. In the aforementioned meta-analysis, each study was represented by a 

single effect size, the current analysis included 1 to 38 effect sizes per study, resulting in 

approximately five effect sizes per study. It also evaluated 137 studies, 69% of which were 

not included in Graham et al.'s (2022) analysis, providing more comprehensive analytical 

findings. The study by Kaldırım and Tavşanlı (2018) contributes just one study to the current 

meta-analysis. Thus, the meta-analytical results are more comprehensive and up-to-date than 

both meta-analyses. Şahin and Polatcan's (2019) study lacked moderator analyses and 

provided only descriptive data (type of study, year of publication, grade level, sample size, 

and duration of intervention). Therefore, there are no findings in the study on the factors that 

differentiate the calculated effect size. In Kansızoğlu and Bayrak-Cömert's (2017) meta-

analysis, few studies and limited data distribution in the sub-group analysis led to a 

restricted interpretation of the research findings. 

In the present study, 137 primary studies were reviewed to determine which 

interventions were effective in improving writing outcomes. This meta-analysis was the most 

comprehensive in Türkiye, with sub-group and meta-regression analyses of participants, 

implementation process, and context. On the other hand, this meta-analysis was conducted 

considering the idea of Koster et al. (2015) that "intervention categories are not completely 

mutually exclusive and may be interwoven in a study." For example, two studies that could 

compare the effects of SRSD alone and SRSD integrated with another intervention on 

improving students' writing skills can be examined. Evaluating and analyzing these two 

different studies in only the SRSD intervention category in meta-analyses may have a biased 

effect on the results. This may lead to erroneous conclusions about the actual effects of 

writing interventions. Therefore, the primary studies in this study examined 

implementation, student/teacher roles, tasks, activities, and materials. Studies sharing similar 

conditions were assessed across various categories, enabling separate analyses for categories 

with multiple interventions. Writing interventions are ever-changing and diverse due to 

advances in writing instruction. In particular, the terminological or structural changes that 

have occurred due to developments in writing instruction have led to a great diversity in the 

literature on writing intervention. Hence, it is essential to foster a deep understanding of 

implementation processes and differences between interventions. Current research also 

addresses the need to update meta-analyses. By comprehensively analyzing Turkish 
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classroom writing instruction, this study will equip stakeholders, especially teachers, and 

researchers, with an evidence-based inclusive framework for effective writing instruction. 

Aim and Research Questions 

The primary purpose of this research is to determine the effect of writing 

interventions on students' writing outcomes, writing quality, and attitudes. The questions to 

be answered under this main objective are as follows: 

RQ1: What is the overall effect of writing interventions on all writing outcomes? 

RQ2: What is the overall effect of writing interventions on writing quality? 

RQ3: What is the overall effect of writing interventions on attitudes toward writing? 

RQ4: Does the effect on writing outcomes differ statistically significantly according to 

certain intervention characteristics (writing interventions, upper categories of specific 

writing interventions, multiple writing interventions, writing strategies)? 

RQ5: Do the effects of writing interventions on writing quality differ statistically 

significantly according to certain study characteristics (participant, implementation process, 

contextual moderators)? 

RQ6: Do different moderators together (pilot study + genre-based or not; grade level + 

pilot study; grade level + genre-based or not; pilot study + genre-based or not + grade level) 

predict the effect on writing quality in a statistically significant way? 

RQ7: Do the effects of writing interventions on attitudes toward writing differ 

statistically significantly according to certain intervention characteristics (participant, 

implementation process, contextual moderators)? 

Method 

This study used meta-analysis to examine quasi-experimental and experimental 

writing interventions. The meta-analysis focused on search strategy, eligibility criteria, 

coding, and coding reliability. Effect sizes were then calculated, heterogeneity between 

studies was tested, publication bias analyses were performed, and sub-group (Analog 

Anova) and meta-regression analyses were conducted. 

Search Strategy 

To identify the postgraduate thesis studies on the effectiveness of interventions in 

writing instruction in Türkiye, a search was conducted in the Council of Higher Education 

National Thesis Center database, which indexes postgraduate studies in Turkish universities. 

This database provides information such as subject, college, institute, department, topic, 
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index, abstract, and full text to researchers in Türkiye and conducts a detailed search on 

these topics. Although postgraduate studies conducted at universities in Türkiye are 

mandatory to be found on this platform, researchers can restrict access to their studies for a 

certain period. To include all published and unpublished studies, the authors searched titles, 

keywords, and abstracts of all dissertations related to writing in the classroom in open-access 

and institutional archive departments. The search used keywords like "write," "author," 

"story," "composition," "written expression," "argumentative," and "persuasive" and various 

combinations thereof, with Boolean logic (and, or, not). In the first search, where none of the 

exclusion criteria were applied, 2316 theses were found. The flowchart showing the search 

process is shown in Figure 1. 

 

Figure 1. PRISMA chart of the screening process 

Eligibility Criteria 

The inclusion criteria are as follows: (i) the study included an intervention that could 

be evaluated within the scope of teaching writing (studies in which the effects of different 

strategies, methods, techniques, and approaches on students' writing outcomes were 

evaluated), (ii) comparing a group of students who received a specific writing intervention 

with a reference group that was not exposed to this intervention, or statistically reporting the 
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difference between pre-and post-writing outcomes of a group receiving a writing 

intervention, (iii) reporting the statistical data (mean, standard deviation, sample size, etc.) 

for meta-analysis, (iv) the intervention was within the scope of the Turkish course and 

writing learning area, (v) the intervention takes place in a regular school/classroom setting, 

(vi) reporting the work as a master's or doctoral thesis, (vii) presenting the study as a thesis 

at universities in Türkiye, (viii) applying at primary and secondary school (2-8th grades), 

high school or university levels. A two-stage protocol was applied to the theses found in the 

first search. In both stages, intercoder reliability was measured using the Kappa statistic 

[Cohen, 1988]. The first stage aimed to exclude specific studies from the pool. Accordingly, 

(i) studies on writing for learning purposes in different disciplines of educational sciences 

(science, social science, etc.), (ii) conducted in disciplines other than educational sciences, (iii) 

whose sample consists of elementary school students in the first year of school, (iv) 

belonging to the field of teaching Turkish to foreigners, and (v) belonging to the field EFL 

were not included in the study. This led to the exclusion of 1126 non-educational science 

studies, 11 first-grade sample studies, 86 Turkish studies for foreigners, 602 EFL studies, and 

9 writing-for-learning studies from the study. After applying the exclusion criteria, a total of 

482 studies remained in the pool. Here, the intercoder agreement reached 98.7%. It was 

found that the disagreements regarding these theses were due to coding errors, and these 

issues were promptly corrected. Finally, the study centered on four categories: (i) 

examination, (ii) correlational and comparative, (iii) theoretical (iv) studies (quasi-

experimental/experimental, action research) examining writing interventions' effect on 

student outcomes. For the purpose of this study, the first three categories were excluded 

from the study (see Note 1). 

In the second phase, studies that met all criteria were included in the study. Here, 

studies were reviewed, and eligibility was reassessed based on these criteria. Theses with 

inaccessible full text (studies for which the thesis author did not allow digital publication via 

the Council of Higher Education [YÖK] database or restricted access for a certain period), 

were searched in open-access and the universities’ digital libraries. In this way, six theses 

were reached. One of the theses, which was not completely available within these databases, 

was accessed by directly contacting the thesis’s author. Finally, a dissertation was retrieved 

via the Turkish Document Supply System (TÜBESS), operated by the TÜBİTAK ULAKBİM 

(Turkish Academic Network and Information Center (TUBITAK TANIC). This method aims 
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to reach all published and unpublished studies but three full texts were inaccessible. In the 

final phase, intercoder reliability was rechecked, and Cohen's Kappa was calculated to be 

0.98. Issues, where agreements were unreachable, were resolved by consensus. Here, 137 

studies were included in the meta-analysis. Since the review only included thesis studies, 

there were no duplicates. 

Coding Procedure 

Studies included in the study were coded using a coding protocol (see Appendix A, 

B, C) that included the basic categories of study characteristics, outcomes & main findings of 

studies/effect sizes (g). Study characteristics include descriptive characteristics of the studies 

included in the meta-analysis (e.g., author, year, publication [type of thesis], methodological 

[research method], participants [sample size, grade level, educational level, student type, 

school type], implementation [implementer, duration of intervention, hour, pilot study], 

contextual (writing intervention in the study [approach, strategy, method, technique, etc.], a 

category associated with writing intervention in the study [approach, strategy, method, 

technique, etc.], mode of intervention [single or multiple], genre-based or not, genres 

preferred in writing activities). Many of these characteristics were also used in the moderator 

analysis. Outcomes & main findings of studies/effect sizes include the main results (effect 

sizes) in the studies included in the meta-analysis. In a study aimed at assessing the impact 

of an intervention on student writing quality, if the data collection instrument used sub-

dimensions (such as planning, voice, and ideas), and if data such as mean and standard 

deviation were presented in these sub-dimensions, effect sizes were calculated for each of 

these sub-dimensions. The same analytic approach was used to code and categorize the 

interventions discussed in the theses. 

Coding & categorizing writing interventions 

Previous meta-analyses and other relevant scientific sources were consulted to 

categorize the interventions. However, the opinions of researchers working in the fields of 

writing, writing teaching, and/or writing meta-analysis were consulted to clarify the 

categories. Finally, the categories of writing interventions included in the study are 

presented in Figure 2 Explanations about these categories can be found in Appendix D. 

These categories are direct teaching, technology-mediated teaching, process 

approach, integrated teaching with media/multimedia elements, self-paced/differentiated 

writing instruction, task-based authentic group activities/social practice, strategy-focused 

https://orcid.org/0000-0002-2150-4668


Kansızoğlu et al. 

      

   
J. Comp. Educ. Res, 14, e2614004                              https://doi.org/10.18009/jcer.1701299 

13 

instruction, and text-based teaching. Moreover, the strategy-focused instruction category 

consists of eight sub-categories: SRSD, metacognitive strategies, autonomy strategies, pre-

writing strategies, social strategies/feedback, higher-order thinking strategies, strategy 

instruction (multiple strategies), and strategy instruction (integrated practices). Teacher 

feedback/scaffolding and peer feedback/assistance are also sub-categories of social strategies 

feedback, problem-solving strategies, reflective practices, creativity strategies, and higher-

order thinking strategies. In the text-based teaching category, there are sub-categories of 

teaching different text components: text (6+1 traits of writing), gradual teaching at 

word/sentence/paragraph/text level, writing instruction integrated with reading activities, 

and text-type/structure instruction. This study's theoretical section suggested writing 

instruction has a multi-dimensional structure, which guides the formation of categories. 

Initially, explicit writing interventions (usually apparent in the title and abstract) and explicit 

explanations in the theoretical framework were identified in each thesis. Next, one or more 

broad writing intervention(s) related to that writing intervention were identified. In the final 

phase, we evaluated additional second- or third-degree writing interventions, examining the 

implementation process, activities, and appendices in detail. Then, a code matrix for the 

interventions was created using MAXQDA (VERBI Software, 2022) (Figure 2). For example, 

the effect of self-regulated strategy development (SRSD) on students' ability to write 

narrative texts is examined. In this case, the categorization is SRSD in the first stage, strategy 

instruction in the second stage, and strategy instruction+text-type/structure instruction in the 

third stage. If activities with a particular emphasis on peer feedback are preferred in work, 

another tier may be strategy instruction+text-based teaching+peer feedback. 
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Figure 2. Code matrix showing how the interventions are interconnected 

Note. The nodes in the matrix provide information about the relationships between interventions and the 

degree of these relationships. For example, text-type/structure instruction, strategy (social feedback/peer)], 

process approach, strategy (high-level creativity)], text-based instruction integrated with reading, strategy (social 

feedback/teacher scaffolding), strategy (pre-writing) /general strategies), and task-based authentic/group 

activities are the most used intervention categories along with other interventions in thesis studies. The most 

commonly used writing interventions together are strategy (high-level creativity)]+strategy (pre-writing/general 

strategies), strategy (high-level creativity)]+task-based authentic/group activities, strategy (social feedback/peer) 

]+task-based authentic/group activities, strategy (high-level creativity)]+text-type/structure instruction, process 

approach+text-type/structure instruction, strategy (high-level creativity)]+strategy (social feedback/peer 

feedback). 

Coding reliability 

Lipsey and Wilson (2001) highlighted the importance of determining the "occasion to 

occasion" consistency of a single coder and the consistency between different coders to 

ensure coder reliability. They also stated that the number of studies that should be examined 

to obtain a relatively stable reliability estimate should be at least 20. In this regard, both 

coders re-coded a sample (30 studies) that they had previously coded after approximately 

one month to check for inter-rater reliability. For inter-rater reliability, two coders 

independently coded the results of 30 randomly selected studies. After this, double coding 

was compared. The Kappa statistic (Cohen, 1988) was used to assess inter-coder reliability. 

The calculation resulted in an overall agreement of 0.91. The coefficients in all categories of 

the coding protocol also indicated an almost perfect agreement according to McHugh's 

(2012) classification. Thus, the reliability of the coding was assured. The necessary 

agreements were made for those items where consensus could not be reached. 

Calculation of Effect Sizes and Data Analysis 

In a meta-analysis, it is stated that a more accurate approach is to perform all 

calculations using Hedge's g instead of Cohen's d index to establish a general standard when 

studies have fewer than 20 samples (Şen & Yıldırım, 2020). Therefore, Hedge's g was used to 

calculate effect sizes in this meta-analysis. Hedge's g corrects the bias in Cohen's d, 

standardizing the difference in means (Borenstein et al., 2009). The classification of Cohen 

(1988) was used to interpret effect sizes. According to this, effect sizes of 0.20-0.50, 0.50-0.80, 

and above 0.80 indicate small, medium, and large effects respectively. Effect sizes are 

calculated using sample size, mean, and standard deviation. Calculations used the t-value 

for paired samples, p-value for independent samples, and η2 and F-values in variance 

analysis. Various online calculation tools were used to calculate effect sizes in studies that 

included non-parametric tests and to perform their transformations. In the meta-analysis, 

Hedge's g, confidence intervals, upper and lower limits of effect sizes at 95% confidence 
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intervals, standard errors, z and p values and effect sizes were calculated separately for 

"writing outcomes, quality and attitude variables" (see Appendices E, F, G). To accurately 

estimate the effect of the intervention, all pre-test and post-test data were entered into the 

software. As suggested in the literature (Şen & Yıldırım, 2020), standardization was 

performed on the post-test data. 

Given the presence of data dependencies in our meta-analysis, we employed robust 

variance estimation (RVE), which is recommended for handling such dependencies (Hedges 

et al., 2010; Tanner-Smith & Tipton, 2014). We utilized the RobuMeta package for R (Fisher & 

Tipton, 2015) to implement RVE using a correlated effects working model, equivalent to a 

random effects model, with small-sample adjustments (Tipton & Pustejovsky, 2015). 

When students' writing quality and attitudes were studied, pretest and post-test 

measurements were included at various stages. All calculations and analyses for effect sizes, 

sub-groups, and meta-regression analyses were conducted using Comprehensive Meta-

Analysis V4 software (Borenstein et al., 2022). RVE, PET-SEE analyses were conducted in R 

Studio (Version 1.4.1103) (R Core Team, 2020). See Note 2 for the R script containing the 

commands and functions used in the analysis. Analyses were performed with different 

numbers of studies (see Note 3). 

Heterogeneity Test 

The Q test examines variation in effect size estimates between studies and the I2 

statistic to measure the percentage of variation attributable to true heterogeneity (Borenstein 

et al., 2009). For the I2 statistic, the range of 0%-40% is accepted as nonsignificant 

heterogeneity, 30%-60% as moderate, 50%-90% as significant, and 75%-100% as very 

significant (Deeks et al., 2008). The prediction interval index (Borenstein, 2019) was examined 

to determine how much the effect size changes between populations and what kind of 

distribution it has. In this meta-analysis, there are individual studies with different samples 

and intervention variables. Therefore, it is assumed that the true effect of the interventions is 

distinct. Based on the assumptions in the literature (Üstün & Eryılmaz, 2014) that the fixed 

effects model is not appropriate for making certain inferences about the population and that 

it has the potential to make incorrect inferences because it underestimates sampling error, it 

was assumed that using the random effects model would be a better choice. Hence, it is said 

that if there is statistical heterogeneity among the studies included in the meta-analysis, the 

random effects model should be preferred (Borenstein et al., 2009; Deeks et al., 2008; Hunter 
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& Schmidt, 2000). For this reason, the random effects model was used in the analysis. The 

results of the heterogeneity test were crucial for the selection of this model. Also, the sub-

group analysis and meta-regression were performed to investigate the cause of 

heterogeneity. 

Moderator Analysis 

The calculated overall effect size value in each sub-group of the categorical variables 

was assessed, along with determining whether there was a statistically significant difference 

between them. This was tested using Analog Anova (Lipsey & Wilson, 2001). Fu et al. (2011) 

stated that at least four studies should be in each category for sub-group analysis, excluding 

categories with fewer than four studies. Meta-regression was also performed to determine 

whether the variables alone or in combination with another variable were a significant 

predictor of effect size. As a result of the evaluation, random effects meta-regression was 

chosen due to differences between studies, which would aid generalization. The estimated 

value of the parameters in the meta-regression was obtained using the method of moments. 

In this statistical estimation method, which is the preferred method for estimating the 

parameters in meta-regression, "sample moments are equated to their expectations and the 

resulting set of equations solved for the parameters of interest" (Cooper et al., 2019). β, 

standard error, significance, R², and goodness of fit values were obtained. The significance of 

the regression coefficient determined if a linear relationship existed between the intervention 

effect and the explanatory variable (Deeks et al., 2008). Furthermore, Tanner-Smith et al. 

(2014) suggested adopting a more conservative alpha level for meta-regressions with few 

studies. Accordingly, the effect was assumed significant when the condition p < .01 was met. 

The significance of R² shows the regression model explains the effect size. 

Meta-regression can be used to determine the extent to which multiple explanatory 

variables predict an intervention's effect. This study's meta-regression analyses aimed to 

understand what factors should be considered simultaneously in the writing classroom, 

particularly regarding implementation processes and contextual elements. The covariates 

were identified during the development of the research protocol through a systematic 

selection process. Given the limited number of studies available and the need to maintain 

statistical power, careful consideration was given to avoid an excessive number of covariates. 

The selection of moderator variables was guided by both theoretical considerations and 

practical constraints. Participant characteristics such as grade level and sample size were 
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included as they may influence intervention outcomes due to developmental differences and 

variations in study scale. Implementation factors including intervention duration, 

implementer type, and pilot study implementation were considered relevant given their 

potential impact on intervention fidelity and effectiveness. Contextual variables such as 

intervention type, genre-based approaches, delivery mode, and single versus multiple 

interventions were selected as they appear to represent key pedagogical decisions that may 

shape instructional outcomes. 

The categorization of the sub-group analyses was largely based on Cooper et al.'s 

(2019) definition of meta-regression, which states that regression models are used to assess 

the effects of contextual, participant, and program characteristics on effect size estimates. 

Following this framework, the moderator analyses examined three categories: participant 

characteristics (sample size, grade level), implementation processes (intervention duration in 

weeks, implementer type, pilot study implementation), and contextual factors (intervention 

type, genre-based approach, delivery mode, single vs. multiple interventions). 

Each moderator was examined individually using meta-regression. Subsequently, 

multiple meta-regression was conducted to model the effects of the moderators 

simultaneously. Regression models were used to assess covariates' influence on the 

dependent variable. Four models were tested: (1) pilot study + genre-based approach, (2) 

grade level + pilot study, (3) grade level + genre-based approach, (4) pilot study + genre-

based approach + grade level. Due to the limited number of studies examining attitudes, a 

multi-component model was not tested for this outcome variable. 

Publication Bias and Statistical Power 

When investigating potential publication bias, conclusions should not be drawn 

based on a single test, but rather multiple conceptually distinct test procedures should be 

used (Harrison et al., 2017). In this context, Rosenthal's fail-safe N, Orwin's fail-safe N, Begg 

and Mazumdar rank correlation test, Egger's regression test, and Duval and Tweedie's trim 

and fill method analyses were used. In addition to these analyses, a p-curve analysis was 

performed, which is used to assess statistical power and publication bias (Simonsohn et al., 

2014). Even when an effect size was reported in a study, effect sizes were recalculated using 

appropriate formulas based on available data. All theses sections, including the appendices, 

were reviewed and classified for use in the appropriate categories. P-curve analyses were 

performed using the online application p-curve (Version 4.06), and other analyses were 

https://orcid.org/0000-0002-2150-4668


Kansızoğlu et al. 

      

   
J. Comp. Educ. Res, 14, e2614004                              https://doi.org/10.18009/jcer.1701299 

18 

performed using Comprehensive Meta-Analysis V4 software (Borenstein et al., 2022). For the 

detection and adjustment of publication bias, we performed Precision-Effect Test (PET) and 

Precision-Effect Estimate with Standard Errors (PEESE) analyses. These methods are 

considered more robust alternatives to traditional bias detection techniques such as trim-

and-fill or Egger's regression (Carter et al., 2019; McShane et al., 2016). The PET-PEESE 

analyses were executed using the metafor package in R (Viechtbauer, 2010). The data 

included in the analysis consisted of effect sizes and their standard errors from individual 

studies. We calculated precision as the inverse of the standard error for use in PET-PEESE 

models. 

Outlier Analysis 

The outlier analysis first examined the standardized residual values and the 

significance of these values for each study in the meta-analysis. Studies with an absolute 

value greater than three were considered potential extreme values (Şen & Yıldırım, 2020). 

Then, the lower and upper limits of these primary studies' 95% confidence intervals were 

examined. Studies in which the upper limit of these studies was lower than the lower limit of 

the confidence interval of the mean effect size and the lower limit of the 95% confidence 

interval was higher than the upper limit of the confidence interval of the mean effect size 

were taken as extreme values (Şen & Yıldırım, 2020). Table 1 shows the weights and residual 

values for the outliers: 

Table 1. Weights and residuals for outliers 

 ES [95% CI] Weight (random) Residuals (random) 

Study Lower 

limit 

Upper 

limit 

Weight 

 

Relative 

weight 

Variance SE Std. 

residual 

(random)  

p 

S1 2.73 

3.92 

4.66 

6.21 

1.61 

1.15 

0.59 

0.68 

0.62 

0.86 

0.78 

0.93 

3.07 

3.77 

.00 

.00 

S2* 1.31 2.34 4.3 3.09 0.23 0.47 2.43 .01 

S3 2.51 

2.51 

4.36 

4.36 

1.63 

1.33 

0.59 

0.79 

0.61 

0.74 

0.78 

0.86 

2,79 

2.18 

.01 

.03 

S4 2.27 4.08 1.65 0.6 0.6 0.77 2,47 .01 

S5 5.38 

5.38 

9.2 

9.2 

0.75 

0.68 

0.27 

0.40 

1.34 

1.47 

1.16 

1.21 

5.22 

4.73 

.00 

.00 

S6 2.18 4.96 1.12 0.41 0.89 0.94 2.45 .01 

S7 2.28 4.14 1.62 0.59 0.61 0.78 2.49 .01 

S8 2.32 4.96 1.02 0.61 0.97 0.99 2.11 .03 

S9* 1.53 3.78 2.04 1.46 0.48 0.7 2.86 .00 

S10 -0.55 0.04 2.42 0.88 0.41 0.64 -2.37 .02 

S11 3.07 4.71 1.43 0.85 0.70 0.83 2.8 .01 

S12 2.77 4.51 1.39 0.82 0.72 0.85 2.46 .01 

S13 2.22 3.91 1.74 0.63 0.57 0.76 2.40 .02 
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Note. *Outliers (for the writing attitude variable). For studies with two rows, the first row shows an analysis of 

137 studies containing all writing outcomes, and the second row in italics shows an analysis of 109 studies 

containing only writing qualities. In this context, three studies (S1, S3,S5) were accepted as outliers in relation to 

the writing outcome and writing quality variables. 

 

In Table 1, the lower and upper limits of the confidence interval for the mean effect 

size were g = [1.14-1.38] in the analysis with 137 studies. The lower and upper limits were g = 

[1.41, 1.71] in the analysis of 109 studies that included the writing quality variable and g = 

[0.5,0.84] in the analysis of 34 studies that included the attitude variable. Looking at the 

studies in the table, we find that the lower limits of the confidence intervals of all but one 

study (S10) are higher than the upper limit of the average effect size of the confidence 

interval. The upper limit of the confidence interval of the mentioned study (S10) is lower 

than the lower limit of the confidence interval of the mean effect size. When the standardized 

residuals of all studies are examined, it can be seen that the absolute values of these values 

are close to or above the value 3. The average weight of the 137 studies in the meta-analysis 

that included all outcomes was 0.72. The average weight of the studies excluded from the 

meta-analysis because they were outliers was 0.54, indicating that the proportion with a total 

weight of 4.4% of all studies was excluded from the analysis. 

The average weight of the 109 studies containing the writing quality is 0.92. The 

average weight of the studies excluded from the analysis because they were outliers is 0.69, 

representing 4.1% of all studies. Regarding the attitude variable, it shows that the average 

weight of 34 studies is 2.94, and the average weight of two studies considered outliers is 2.3. 

These data show that only 4.5% of the studies were excluded from the meta-analysis when 

the outlier was excluded. For all variables, the average weight of the outliers was less than 

that of all studies, and there was no significant data loss from excluding these studies from 

the analysis. As a result, eight studies (S1, S3, S4, S5, S6, S7, S10, S13) in the analysis based on 

the whole writing outcome variable, six studies (S1, S3, S5, S8, S11, S12) in the writing 

quality, and two studies (S2, S9) in the attitude variable were not included in the meta-

analysis. The results with and without outliers were only considered when reporting the 

overall effect size and moderator analyses were conducted without outliers. 
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Results 

Publication Bias and Statistical Power 

Rosenthal’s fail-safe N-test and Orwin’s fail-safe N-test tests for all writing outcomes, 

writing quality, and attitude showed that the research results were robust to publication bias. 

According to the results of Rosenthal’s fail-safe N-test, the number of missing studies 

required to bring the p-value to .05 is 5171 (z = 44.097) for all outcomes, 5544 (z = 45.556) for 

writing quality, and 1272 (12.511) for attitude. In order to bring Orwin's Fail-Safe N “trivial” 

below the value of 0.01 set as Hedge’s g criterion, 3015 studies with an effect size value of 0 

for all outcomes, 2591 studies for writing quality, and 1690 studies for attitude are required. 

Begg and Mazumdar’s rank correlation results support this finding. The test results suggest 

potential publication bias in studies in terms of all outcomes (Kendall's tau = 0.377, p < .05), 

writing quality (Kendall's tau = 0.425, p < .05), and attitude (Kendall's tau = 0.179, p < .05). 

Egger test results for all outcomes (β0 = 3.596; 95% CI = [2.577, 4.615]; t = 6.98, p < .05), writing 

quality (β0 = 5.312; 95% CI= [4.026, 6.597]; t = 8.19, p < .05) and attitude (β0 = 2.347; 95% CI 

[0.401, 4.293]; t = 2.46, p < .05) suggest that there may be publication bias in the variables. The 

asymmetry in the funnel plots of these three variables confirms this result. Duval & 

Tweedie’s trim-and-fill method was used to estimate unbiased effect size. The possibility that 

the asymmetry detection algorithm is affected by one or two aberrant studies [39], a possible 

issue of the method, was evaluated. It was found that the condition didn't significantly alter 

the adjusted effect size. The random effects model showed that 26 studies to the left of the 

mean for all outcomes would correct bias (Figures 3.1, 3.2, 3.3), (adjusted effect size g = 0.95 

[95% CI = 0.832, 1.059], Q = 900.42), 24 studies were added for writing quality (adjusted effect 

size g = 1.13 [95% CI 0.984, 1.277], Q = 919.39), and six studies were added for attitude 

(adjusted effect size g = 0.48 [95% CI = 0.334, 0.627], p < .05). 

The PET model revealed an intercept of 2.79 (p < 0.001) and a negative precision 

estimate of -0.47 (p < 0.001), indicating potential bias. The model fit statistics for the PET 

model showed an AIC of 1514.16 and a BIC of 1527.53. In contrast, the PEESE model, which 

corrects for this bias, presented an intercept of -0.50 (p < 0.001) and a positive inverse 

precision estimate of 5.22 (p < 0.001). The fit statistics for the PEESE model improved with an 

AIC of 1405.00 and a BIC of 1418.38, suggesting a better model fit compared to the PET 

model. 
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Whether the studies contained selective reporting and evidential value were assessed 

using p-curve analyses (see Figure 4.1, 4.2, 4.3). The tests had 99% statistical power for all 

outputs and writing quality, and 86% for attitude. Moreover, all p-curve analyses indicate 

that the study results have evidential value, reflect a true effect, and that the meta-analysis 

was conducted with studies that did not include selective reporting. Hence, there was no 

evidence of publication bias or p-hacking in studies that produced statistically significant 

results (see Note 4 for detailed p-curve analysis results). 

The Overall Effect of Writing Interventions on All Writing Outcomes (RQ1) 

The RVE analysis identified a significant overall effect size with an intercept estimate 

of 1.26 (SE = 0.067, 95% CI [1.13, 1.39], df = 136, p < .05). The high I² value of 88.2% indicates 

substantial heterogeneity among the effect sizes, with a between-study variance (τ²) of 0.677. 

When outliers are removed, a similar result is obtained when calculating the effect size 

across 129 studies (g = 1.17, SE = 0.05, 95% CI [1.06, 1.27], df = 128, p < .05). In both cases, there 

is substantial heterogeneity between effect sizes (with outliers [Q = 826.91, df = 136, p < .05, I2 

= 88.2], without outliers [Q = 579.63, df = 128, p < .05, I2 =77.9]). Assuming that the true effects 

are normally distributed, the prediction interval is estimated to be 0.14 to 2.19. This suggests 

that the true effect size is within this range in 95% of all comparable populations (see Figure 

5.1). In other words, there are populations in which the effects of interventions are as small as 

0.14 and as large as 2.19. However, the populations in which interventions have high 

effectiveness on writing outcomes are much larger than those in which they are less effective. 

Table 2. Average weighted effect sizes for all outcomes related to writing, writing quality, writing 

attitude & heterogeneity test 

 Effect sizes and 95% confidence interval Heterogeneity 

Variable k ES SE Z p 95% CI Q df p I2 

All 

outcomes* 

137 

[129] 

1.26 

[1.17] 

0.067 

[0.05] 

20.84 

[21.9] 

.00 

.00 

[1.14, 1.38] 

[1.06, 1.27] 

826.91 

579.63 

136 

128 

.00 

.00 

88.2 

77.9 

Quality** 109 

[103] 

1.56 

[1.43] 

0.08 

[0.07] 

20.24 

[20.56] 

.00 

.00 

[1.41, 1.71] 

[1.29, 1.57] 

752.89 

[569.36] 

108 

102 

.00 

.00 

85.6 

82.1 

Attitude*** 34 

[32] 

.67 

[.59] 

0.085 

[0.073] 

7.906 

[8.103] 

.00 

.00 

[.50, .84] 

[.45, .74] 

112.94 

[76.79] 

33 

31 

.00 

.00 

70.8 

59.6 

Note. k = number of study 
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The Overall Effect of Writing Interventions on Writing Quality (RQ2) 

Based on the results of a meta-analysis of 109 studies, including outliers, the effect on 

writing quality was estimated to be g = 1.56 (SE = 0.08, 95% CI [1.41, 1.71], df = 108, p < .05). 

After removing the outliers, the average effect size was calculated as g = 1.43 (SE = 0.07, 95% 

CI [1.29, 1.57, df = 102, p < .05)]. In both cases, the effect of the writing interventions on 

student writing quality appears to be large. Assuming that the true effects are normally 

distributed, the prediction interval is estimated to be 0.19 to 2.68 (see Figure 5.2). There is 

substantial heterogeneity between effect sizes in both cases with and without outliers (Q = 

752.89, df = 108, p < .05, I2 = 85.6 for 109 studies; Q = 569.36, df = 102, p < .05, I2 = 82.1 for 103 

studies). The results of the analysis are reported in Table 2. 

The Overall Effect of Writing Interventions on Writing Attitudes (RQ3) 
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In the analysis of 34 studies, including outliers, writing interventions were found to 

have a moderate effect on students' attitudes toward writing (g = .67, SE = 0.085, 95% CI [0.5, 

0.84], df = 33, p < .05). The effect size calculated in the analysis without outliers was also 

moderate (g = .59, SE = 0.073, 95% CI [0.45, 0.74], df = 31, p < .05). However, in 95% of all 

comparable populations, the true effect size appears to be in the range of -0.06 - 1.25 (see 

Figure 5.3). There is also moderate heterogeneity between studies in both outlier and non-

outlier analyses (Q = 112.94, df = 33, p < .05, I2 = 70.8 for 34 studies; Q = 76.79, df = 31, p < .05, I2 

= 59.6 for 32 studies). The I2 statistic shows that 59.6% of the total variance can be attributed 

to differences between studies. When outliers are accounted for, this percentage increases to 

70.8%. The results of the analysis are shown in Table 2. 

 

Figure 3. 1. Funnel plot for the random effect model  

(All writing outcomes [with imputed studies]) 

 

Figure 3.2. Funnel plot for the random effect model (writing quality 

[with imputed studies])  

 

 

Figure 3.3. Funnel plot for the random effect model (attitude). 

with imputed studies]) 

 

Figure 4.1. p-curve analysis of 627 test results from 129 studies 

 

 

 

https://orcid.org/0000-0002-2150-4668


Kansızoğlu et al. 

      

   
J. Comp. Educ. Res, 14, e2614004                              https://doi.org/10.18009/jcer.1701299 

24 

 

Figure 4.2. p-curve analysis where tests for writing quality are 

averaged (performed with 103 studies)  

 

Figure 4.3. p-curve analysis where tests for attitudes are averaged 

 

Figure 5.1. Distribution of true effects on all writing outcomes 

 

Figure 5.2. Distribution of true effects on writing quality. 
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Figure 5.3. Distribution of true effects on writing attitudes 

Results of Moderator Analysis Based On All Writing Outcomes (RQ4) 

Effect of Various Writing Interventions On All Writing Outcomes (RQ4.1) 

Under this heading are the results on the effects of various writing interventions 

(different writing approaches, methods, techniques, and materials used in writing 

instruction) on all writing outcomes (see Appendix H). The interventions whose 

effects were examined in at least ten studies are creative writing (k = 16), WBL (k 

= 15), text-type/structure instruction (k = 11), and creative drama (k = 10) şeklinde 

sıralanmaktadır. Other intervention categories include process approach (k = 8), SRSD (k = 6), 

graphic organizers (k = 6), 6+1 (k = 5), collaborative learning (k = 4), general strategies (k = 4) 

ve text-based instruction integrated with reading (k = 4). The analysis results indicate that 

SRSD is the category for which the largest effect size was calculated, with g = 1.57 (95% CI 

[1.09, 2.04], p < .05). This category is followed by graphic organizers (g = 1.44, 95% CI [0.6, 

2.29], p < .05), creative drama (g = 1.43, 95% CI [0.92, 1.94], p < .05), text-type (g = 1.33, 95% CI 

[0.97, 1.68], p < .05), process approach (g = 1.3, 95% CI [0.78, 1.83], p < .05), text-based 

instruction integrated with reading (g = 1.06, 95% CI [0.74, 1.38], p < .05), 6+1 (g = 0.98, 95% CI 

[0.74, 1.21], p < .05), creative writing (g = 0.98, 95% CI [0.72, 1.25], p < .05), collaborative 

learning (g = 0.94, 95% CI [0.37, 1.51], p < .05), general strategies (g = 0.92, [95% CI [0.62, 1.23], 

p < .05), and WBL (g = 0.81, 95% CI [0.5, 1.11], p < .05). The results show that the 

calculated effect size is high in all categories, but these effect sizes are not statistically 

different (Q(10) = 14.67 < 18.31, p > .05). The results of the meta-regression analysis of 104 

studies in 17 intervention categories also show that the type of writing intervention is not a 

significant covariate (Q(16) = 16.05 < 32.0, p > .01). 

F

i

g

.

 

4

.

 

S

E

Q

 

Ş

e

k

i

l

 

\

*

 

A

R

A

B

I

C

 

1

.

 

F

u

n

n

e

l

 

p

l

o

t

 

f

F

i

g

 

4

.

2

.

 

F

u

n

n

e

l

 

p

l

o

t

 

f

o

r

 

t

h

e

 

r

a

n

d

o

m

 

e

f

f

e

c

t

 

m

F

i

g

 

4

.

3

.

 

F

u

n

n

e

l

 

p

l

o

t

 

f

o

r

 

t

h

e

 

r

a

n

d

o

m

 

e

f

f

e

c

t

 

m

F

i

g

 

5

.

1

.

 

p

-

c

u

r

v

e

 

a

n

F

i

g

.

 

5

.

2

.

 

p

-

c

u

r

v

e

 

a

F

i

g

 

5

.

3

.

 

p

-

c

u

r

v

e

 

a

n

https://orcid.org/0000-0002-2150-4668


Kansızoğlu et al. 

      

   
J. Comp. Educ. Res, 14, e2614004                              https://doi.org/10.18009/jcer.1701299 

26 

The Effect of the Upper Categories of Specific Writing Interventions on All Writing Outcomes 

(RQ4.2) 

In this analysis, the specific writing interventions were classified into the main 

categories of which they are components and analyzed in this way (see Appendix H). The 

analysis was conducted with 94 studies. The main category with the most studies was 

strategy instruction (k = 50). Text-based instruction (k = 21), WBL (k = 15), and process 

approach (k = 8) are other categories. All effect sizes calculated in these four categories fall 

within the range of large effect sizes. Although process approach (g = 1.3, 95% CI [0.78, 1.83], 

p < .05) was the category with the largest effect, strategy instruction (g = 1.24, 95% CI [1.06, 

1.42], p < .05) and the effect of text-based instruction (g = 1.16, 95% CI [0.98, 1.35], p < .05) are 

very close to process approach. Although WBL (g = 0.81, 95% CI [0.51, 1.11], p < .05) had a 

smaller effect size compared to the other categories, the difference in effect size between 

categories was not statistically significant (Q(3) = 6.29 < 7.81, p > .05). Meta-regression analysis 

performed with the same number of studies also confirmed this result (Q(3) = 5.64 < 11.34, p > 

.01). 

Effect of Multiple Writing Interventions on All Writing Outcomes (RQ4.3) 

This analysis was conducted with 16 primary studies that included more than one 

specific writing intervention (see Appendix H). The analysis revealed that the categories that 

produced the highest effect size were SRSD strategies+text-type/structure instruction g = 1.57 

(95% CI [1.09, 2.04], p < .05), and proc., text-type/structure instruction g = 1.56 (95% CI [0.86, 

2.26], p < .05). The combined effect of creativity strategies, general pre-writing strategies, and 

peer feedback strategies, task-based authentic activities was found to be g = 1.47 (95% CI 

[0.97, 1.97], p < .05). Based on these results, it can be said that all three categories of multiple 

interventions have a large effect on writing outcomes. However, the effect sizes in these 

categories do not differ statistically significantly (Q(2) = 0.086 < 5.99, p > .05). Meta-regression 

performed with the same number of studies is also consistent with this result (Q(2) = 0.64 < 

9.21, p > .01). 

Effect Of Writing Strategies On All Writing Outcomes (RQ4.4) 

Strategy instruction is the writing intervention with the most sub-categories and 

primary studies. For this reason, the sub-categories of the strategy instruction category were 

also analyzed (see Appendix H). The four categories included in the analysis are higher-

order thinking (k = 29), SRSD (k = 6), pre-writing (k = 6), and multiple strategies (k = 4). SRSD 
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(g = 1.57, 95% CI [1.09, 2.04], p < .05) is the most effective strategy for student writing 

outcomes among these categories. The second most effective strategy, pre-writing produces 

an effect of g = 1.44 (95% CI [0.6, 2.29], p < .05). Higher-order thinking strategies (g = 1.18, 95% 

CI [0.93, 1.43], p < .05) and multiple strategies (g = 0.92, 95% CI [0.62, 1.23], p < .05), other 

strategy categories showed large effect sizes. However, these effect sizes produced by the 

categories were not significantly different from each other (Q(3) = 5.58 < 7.81, p > .05). The 

results of the meta-regression analysis conducted with 45 studies also show that strategy 

type is not a covariate that differentiates the overall effect (Q(3) = 3.42 < 11.34, p > .01). 

Results of Moderator Analysis for Writing Quality (RQ5) 

Participant (RQ5.1) 

Sample size 

Moderator analysis was performed to examine whether the calculated overall effect 

size changed depending on the sample size category (see Appendix I). The first sub-group 

analysis divided sample sizes into seven different sub-groups. The mean effect sizes 

calculated in these sub-groups, from high to low, were 20-29 (g = 1.66, 95% CI [1.11, 2.2], p < 

.05), 40-49 (g = 1.62, 95% CI [1.33, 1.91], p < .05), 30-39 (g = 1.6, 95% CI [1.16, 2.03], p < .05) 70-

79 (g = 1.48, 95% CI [1.03, 1.93], p < .05), 60-69 (g = 1.36, 95% CI [1.03, 1.7], p < .05), 50-59 (g = 

1.27, 95% CI [0.96, 1.58], p < .05), 80-89 (g = 1.07, 95% CI [0.72, 1.42], p < .05). The analysis 

results reveal that there is no statistically significant difference between the effect sizes of the 

sub-groups (Q(6) = 8.01 < 12.59, p > .05). Meta-regression analysis, in which a more 

conservative alpha level was chosen, gives a similar result (Q(6) = 6.85 < 16.81, p > .01). 

Grade level 

It can be seen that the overall effect size values are close in the sub-group analyses 

conducted by the grade levels in which the writing interventions are implemented (see 

Appendix I). The analysis was carried out with 94 studies in six categories, as the number of 

studies in the third year of primary school and the first year of university was less than four. 

According to the results of the analysis, the effect sizes are ranked from high to low as 5th 

grade (g = 1.61, 95% CI [1.33, 1.89], p < .05), 4th grade (g = 1.55, 95% CI [1.15, 1.96], p < .05), the 

first year of university (g = 1.5, 95% CI [0.87, 2.15], p < .05), 7th grade (g = 1.44, 95% CI [1.15, 

1.74], p < .05), 6th grade (g = 1.38, 95% CI [1.11, 1.65], p < .05), and 8th grade (g = 0.98, 95% CI 

[0.63, 1.34], p < .05). The results of the meta-regression analysis performed with 101 studies in 
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nine categories also confirm this result (Q(8) = 8.05 < 20.09, p > .01). Therefore, both the sub-

group and meta-regression results suggest that grade level is not a significant moderator. 

Implementation Process (RQ5.2) 

Implementer 

Whether the identity of the implementer performing the application has a differential 

effect on writing quality was investigated by moderator analysis (see Appendix J). Sub-group 

analysis was conducted with 96 studies in four categories in this context. As a result of sub-

group analysis, effect sizes are ranked as R-T (D) [researcher and teacher are different 

individuals] (g = 1.46, 95% CI [1.16, 1.76], p < .05), R-T (S) [the researcher also had a teacher 

identity] (g = 1.44, 95% CI [1.15, 1.72], p < .05), R [only the researcher] (g = 1.42, 95% CI [1.14, 

1.7], p < .05), T-T (D) group [the study was conducted by two different teachers] (g = 1.37, 

95% CI [1.1, 1.65], p < .05), from high to low. The sub-group analysis revealed that these effect 

sizes did not differ significantly (Q(3) = 0.191 < 7.81, p > .05). Meta-regression analysis results 

are also consistent with this finding (Q(3)= 0.10 < 11.34, p > .01). 

Pilot study 

Whether or not pilot studies had a differential effect on writing quality was 

determined using a sub-group analysis of 103 studies (see Appendix J). According to this 

analysis, the difference between the overall effect size in studies without piloting or pre-

application (g = 1.47, 95% CI [1.32, 1.63], p < .05) and the effect size in studies with this 

application (g = 1.25, 95% CI [0.98, 1.51], p < .05) was not significant (Q(1) = 2.044 < 3.84, p > 

.05). The results of the meta-regression analysis with the same number of studies also show 

that the pilot study variable was not a significant moderator (Q(1) = 1.38 < 6.63, p > .01). 

Duration of intervention (week) 

The results of the meta-regression (see Appendix J) indicated that the duration of 

intervention variable was not a statistically significant covariate for predicting effect sizes (β = 

− .011, k = 102, Q(1) = 0.42 < 6.63, p > .01). 

Contextual Moderators (RQ5.3) 

Genre based or not 

Sub-group and meta-regression analyses were performed to determine the effect of 

whether the writing instruction was genre-oriented or not on differentiating effect sizes (see 

Appendix K). As a result of the sub-group analysis, which included all studies, the average 

effect size was calculated as in studies in which a specific genre (argumentative/persuasive, 
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expository/informative, narrative) was taught g = 1.74 (95% CI [1.48, 2.01], p < .05), and g = 

1.25 (95% CI [1.11, 1.4], p < .05) in studies in which writing instruction was not genre-

oriented. This difference between the mean effect sizes of the two groups is statistically 

significant in favor of the group in which genre-based instruction was provided (Q(1) = 10.36 > 

3.84, p < .05). The result of the meta-regression analysis also shows that the covariate in 

question is a significant predictor of the variance in the dependent variable (Q(1) = 10.68 > 6.63, 

p < .01, R2 = .10). According to the result of the analysis, the total variance in true effects is 

0.388 under the random effects model. This means that 0.038 of the variance is explained by 

the model in which genre is the only covariate. Although the genre covariate explains only 

10% of the variance between studies, this result is statistically significant. 

Multiple Meta-regression (RQ6) 

Multivariate random-effects meta-regressions were performed to examine possible 

sources of heterogeneity on effect size (see Appendix L). Accordingly, the heterogeneity 

explained in the meta-regression model in which genre is the only moderator is 10% (p < .01). 

This rate is 4% (p > .01) for the grade level moderator and 1% (p > .01) for the pilot study 

moderator. To reveal the situation of explaining the variance of more than one covariant in 

the dependent variable together, multiple meta-regression models were established in which 

pilot study, genre-based, and grade-level covariates were included in different combinations. 

In the first model established in this context, the moderators are the pilot study and genre. 

The first model with these moderators is significant (Q(2) = 11.91 > 9.21, p < .01, R2 = .11). 

Accordingly, the total variance between studies under the random effects model is 

0.403, and the explained variance is 0.043 when the pilot study and genre are used as 

moderators. Thus, the established model explains 11% of the heterogeneity. The second 

regression model with grade level and pilot study as moderators is not significant (Q(8) = 8.77 

< 20.09, p < .01). The third model, which includes the grade level and genre, is significant in 

predicting heterogeneity in effect sizes (Q(8) = 21.99 > 20.09, p < .01, R2 = .16). The total 

variance is 0.403, and the variance explained by the model is 0.0631. This reveals that grade 

level and genre moderators account for 16% of the heterogeneity between collaborations. The 

fourth model, with the pilot study, grade level, and genre as moderators, is also significant 

and explains the same degree of heterogeneity as the third model (Q(10) = 23.91 > 23.21, p < 

.01, R2 = .16). Evaluating, in general, the models established, we find that the explanatory 
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rates for the heterogeneity of the dependent variable are not high. 84% of the heterogeneity 

cannot be explained, even if the robust model is taken as a basis. 

Results of Moderator Analysis for Attitude (RQ7) 

Participant (RQ7.1) 

Sample size 

To determine whether the sample size variable is a variable that differentiates effect 

size values, we conducted a sub-group analysis (see Appendix M). As a result of the sub-

group analysis, which was conducted with 24 studies in four categories, the groups were 

ranked as 50-59 (g = 0.68, 95% CI [0.33, 1.02], p < .05), 20-29 (g = 0.66, 95% CI [0.28, 1.04], p < 

.05), 40-49 (g = 0.6 [95% CI: 0.24, 0.95], p < .05) ve 60-69 (g = 0.52 [95% CI: 0.18, 0.86], p < .05). 

As expected, this slight difference between sub-groups was not statistically significant Q(3) = 

0.503 < 7.81, p > .05). The results of the meta-regression analysis performed with 29 studies 

also support this result (Q(5) = 1.16 < 15.09, p > .01). In conclusion, the sample size is not a 

significant predictor of variance in the dependent variable. 

Implementation Process (RQ7.2) 

Implementer 

Moderator analyses were conducted to determine the differential status of the effect 

of interventions to improve students' attitudes toward writing by the identity of the 

implementer (see Appendix N). According to the results of the sub-group analysis in which 

29 studies were included, the effect size averages are T-T (D) (g = 0.98, 95% CI [0.76, 1.19], p < 

.05), R-T (D) (g = 0.63, 95% CI [0.32, 0.94], p < .05), R (g = 0.49, 95% CI [0.21, 0.76], p < .05) ve R-

T (S) (g = 0.39, 95% CI [0.2, 0.57], p < .05) from high to low. Practices involving two different 

teachers (different teachers in the experimental group and the control group) have a large 

effect on students' writing attitudes. The difference between effect sizes was statistically 

significant (Q(3) = 17.81 > 7.81, p < .05). The result of the meta-regression analysis conducted 

with the same number of studies also supported this result (Q(3) = 12.24 > 11.34, p < .01, R2 = 

.52). The total variance of the true effect is 0.078, and the variance explained by the model is 

0.04. Thus, the implementer's covariate explains 52% of the true variance of the effect sizes. 

Pilot study 

As part of the implementation process, the covariance of the pilot study was also 

analyzed (see Appendix N). According to this analysis, the mean effect size in 28 studies 

without pretreatment was (g = 0.6, 95% CI [0.45, 0.76], p < .05), and the mean effect size in 
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four studies with pretreatment was (g = 0.56, 95% CI [0.09, 1.02], p < .05). According to the 

analysis, there was no significant difference between the two groups (Q(1) = 0.03 < 6.63, p > 

.05). The meta-regression results demonstrated that the pilot study did not explain the 

variance and was not a significant covariate (Q(1) = 0.05 < 6.63, p > .01). 

Duration of intervention (week) 

Meta-regression results (see Appendix N) showed that treatment time (week) was not 

a covariate that differentiated effect sizes (β = .01, k = 102, Q(1) = 0.61 < 6.63, p > .01). 

Contextual Moderators (RQ7.3) 

Genre-based or not 

The difference between the average effect size calculated in 14 studies in which 

writing instruction was genre-oriented (g = 0.61, 95% CI [0.38, 0.85], p < .05) and the average 

effect size in 18 studies in which it was not genre-oriented (g = 0.58, 95% CI [0.4, 0.76], p < .05) 

is not significant (Q(1) = 0.056 < 3.84, p > .05). The meta-regression results (see Appendix O) 

also revealed that there was no difference in effect sizes between studies that specifically 

taught a text genre and studies that did not teach a genre (Q(1) = 0.55 < 6.63, p > .01). 

Discussion & Conclusion 

Effects of Writing Intervention on Students' Writing Outcomes 

Writing interventions have a major effect on student writing outcomes, with SRSD 

having a greater impact than other specific interventions. This difference between SRSD and 

other specific writing interventions is notable, although not statistically significant. Graphic 

organizers, creative drama, text type/structure instruction, process approach, text-based 

instruction integrated with reading, creative writing, 6+1, collaborative writing, general 

strategies, and WBL are writing interventions with a large, significant effect on students' 

writing outcomes. When analyzed using the four comprehensive main categories, it was 

found that there was no significant difference between the categories in terms of 

improvement in students' writing outcomes. At this point, the category that has the largest 

effect size is the process approach. However, strategy instruction and text-based instruction 

have an effect similar to the process approach. All writing strategies have a large and 

significant effect on students' writing. Among them, SRSD has a larger effect than pre-

writing and multiple strategies. However, this effect is not statistically significantly different 

from the effect of the other strategies. Similarly, all multiple intervention categories had 

effects on students' writing outcomes that were large and not statistically significantly 
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different from each other. Although the multiple categories consisting of SRSD and text-

type/structure instruction had the greatest impact of the three categories, it had nearly the 

same effect as the multiple intervention category consisting of the process approach and text-

type structure instruction. The third category (creativity, pre-writing, social feedback/peer, 

task-based authentic/group), which contains more components than these binary categories, 

has an equivalent effect. Likewise, all multiple categories that could not be included in the 

meta-analysis with 137 studies due to the small number of included studies were found to 

have a positive effect size (the majority of them with a large effect) on students' writing 

outcomes. 

The Most Effective Writing Interventions 

Strategy Instruction 

SRSD & Pre-writing Strategies 

This study demonstrates the effectiveness of strategy instruction and SRSD on 

writing. In the analysis conducted for all outcomes, SRSD is the category that achieves the 

largest effect (g = 1.57). These findings are supported by several meta-analyses (Graham et 

al., 2012; Koster et al., 2015; Graham & Harris, 2003; Graham, 2006; Graham et al., 2022) 

which showed that strategy teaching and SRSD are effective approaches. This effect of SRSD 

is due to its multi-component structure, which includes elements such as dialogue, 

discussion, interaction, cooperation, active participation, feedback, reinforcement, self-

monitoring, and metacognition (Harris & Graham, 2009). It also provides genre-specific and 

general writing strategies, plus the vocabulary and background knowledge to apply them, 

allowing for diverse student needs in the writing process (Harris & Graham, 2016). In 

addition to SRSD, note that all of the interventions analyzed under the heading of strategy 

instruction affected students' writing, especially pre-writing strategies and graphic 

organizers. This finding of the study is consistent with the study of Graham et al. (2022). In 

the study in question, pre-writing activities are the category that has the largest effect. The 

effect of pre-writing strategies/graphic organizers is not surprising. These benefits include 

understanding thoughts, organizing, synthesizing, reflecting, and developing problem-

solving and high-level thinking skills (National Institute of Child Health and Human 

Development, 2000). These advantages are essential for effective writing instruction and can 

have a positive effect. 
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Process Approach 

The meta-analysis showed that the process approach has a major effect on writing 

outcomes, Although the effect of the process approach has been noted in several meta-

analyses (Graham & Perin, 2007; Graham et al., 2012; Sandmel & Graham, 2011), the 

magnitude of the effect varies in the literature. At this point, the most overlapping meta-

analyses with the present study in terms of their findings belong to Graham et al. (2022) and 

Kansızoğlu & Bayrak-Cömert (2017). On the contrary, Koster et al. (2015) concluded in their 

meta-analysis that the process approach had a negative effect on the writing skills of 

students in grades 4-6. According to Koster et al. (2015), the process approach is too complex 

for novice writers, which may explain the negative effect size. However, this viewpoint is 

controversial. Graham and Harris (2017) argued that the process approach should be 

included in writing instruction, especially for novice writers. Although the current study did 

not address this issue, further research is needed to determine when the process approach is 

effective and if the effects differ. 

Text Type/Structure Instruction 

An important intervention type that proved effective in this study is the text-

type/structure instruction. The effect of text-type/structure instruction on student writing is a 

finding consistent with previous meta-analyses (Graham et al., 2012; Koster et al., 2015). This 

explains that text structure instruction has a wide-reaching effect on students who know that 

text-types require different structures and gives them the opportunity to develop their 

writing products (Koster & Bouwer, 2018). According to the overall assessment, around one-

third of the theses in this study included text-type/structure instruction, usually alongside 

other writing interventions. This indicates the significance of text-type/structure instruction 

in the scientific studies conducted in Türkiye and its potential to be combined with other 

interventions. 

Moderator Analyses 

The type and mode of writing intervention are not statistically significant moderators 

of all outcomes. Contextual sub-elements, participants' details and implementation 

(implementer, pilot study, duration of intervention) also do not significantly explain 

heterogeneity in the dependent variable. Genre structure was the only significant moderator, 

explaining 10% of student text quality variance. According to the analysis results, the effect 

size in the studies where a particular text-type or structure is taught is statistically 
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significantly larger than those where it is not taught. Several reasons may account for the 

occurrence of this result. First, teaching a genre requires that students be presented with 

standardized and clearly defined content. This structure and adaptation makes it easier for 

students to generate ideas, organize their writing, and reflect genre characteristics. An 

advantage in favor of the latter case is likely between learning various elements of writing in 

a limited time frame and a more in-depth treatment of a specific topic. The large effects in 

studies combining SRSD-based instruction and text-type instruction may have contributed to 

this result. 

Meta-regression models aimed to identify significant covariates predicting writing 

quality effect sizes, but neither grade level nor pilot study covariates significantly predicted 

variance in the dependent variable. In other models, pilot study and genre explained 11% of 

the variance in writing quality. 16% in another model consisting of grade level and genre and 

in combination with pilot study + grade level + genre. Because the variance explanation rate 

of the established models is low, other meta-regression models are necessary. Significant 

comparisons between the effects of different interventions were not possible due to the small 

number of studies on writing attitude variables in primary studies. Alternatively, moderator 

analyses revealed that students' attitudes did not differ by the sample size, pilot study, week, 

and genre, The only effective moderator is the "implementer". Therefore, students' attitudes 

improve in the experimental and control groups when different teachers are involved. 

Limitations 

This investigation encountered several significant methodological constraints that 

warrant consideration. Principally, the disproportionate distribution of studies across 

analytical subcategories necessitated subgroup analyses with heterogeneous sample sizes, 

potentially compromising statistical validity and limiting the generalizability of certain 

findings. The methodological framework deliberately prioritized master's and doctoral 

theses over journal publications to facilitate comprehensive examination of interventions. 

Master's and doctoral theses characteristically contain extensive documentation of 

implementation protocols, methodological frameworks, and contextual variables frequently 

abbreviated in journal articles due to publication parameters. While this methodological 

decision facilitated nuanced analysis of intervention designs and design components, it 

potentially excluded pertinent research published exclusively in peer-reviewed journals. 
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With respect to demographic considerations, the analysis revealed substantial 

constraints in the evaluation of discrete student populations. The paucity of research 

involving learners with diagnosed learning disabilities (LD) precluded meaningful 

comparative analyses between intervention efficacy for LD populations and neurotypical 

students. Correspondingly, potential efficacy differentials between interventions 

implemented in private versus public educational contexts remained unexamined due to 

insufficient research in this domain. 

The assessment of multicomponent interventions presented additional analytical 

complexities. Despite the predominance of studies employing multiple intervention 

strategies—approximately 58% for writing quality enhancement and 56% for attitudinal 

improvement—the limited consistency in intervention combinations across studies impeded 

definitive comparative efficacy analyses. This constraint prevented the establishment of 

statistically robust estimations regarding the cumulative impact of specific intervention 

configurations on the measured outcome variables. 

The representation of educational contexts constituted the final substantive 

limitation. The absence of studies conducted within secondary education environments 

created a critical discontinuity in understanding intervention efficacy across developmental 

stages. This research gap may be attributed to three primary factors. First, the integration of 

literature and language teaching in high schools often complicates the implementation of 

specific writing instructional methods. Second, researchers typically prefer working with 

university students due to easy access within their own institutions. Third, the limited 

existing research at the high school level makes new investigations challenging due to the 

lack of sufficient resources for comparison. 

Implication for Theory 

This meta-analytical research makes significant contributions to developing an 

understanding of effective writing instruction through the evidence-based findings it 

addresses. The conceptualization of writing interventions employed in this study 

purposefully distinguishes student-centered practices from traditional teacher-centered 

approaches characterized by rule-focused instruction and direct knowledge transmission. 

This theoretical distinction is crucial as it aligns with contemporary cognitive and 

sociocultural perspectives on writing development. 
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Our findings significantly extend writing instruction theory by empirically validating 

that student-centered approaches yield substantial improvements in writing outcomes. 

However, the results simultaneously challenge the notion of theoretical singularity by 

demonstrating that no individual pedagogical framework serves as a universal solution for 

enhancing writing proficiency. Instead, the data support a theoretical conceptualization of 

writing instruction as inherently multidimensional, with various student-focused pedagogies 

demonstrating efficacy in distinct contexts. 

The theoretical framework emerging from our analysis aligns with and extends 

Graham et. al's (2015) model for effective writing instruction. This conceptual integration 

bridges process-oriented approaches, strategic instruction, genre-based pedagogy, and 

collaborative writing frameworks, suggesting that the theoretical underpinnings of effective 

writing instruction transcend isolated theoretical traditions. The substantial effect sizes 

documented across process approaches, strategy instruction, and text structure instruction 

underscore the theoretical proposition that writing development encompasses cognitive, 

metacognitive, and social dimensions simultaneously. 

These findings advance writing theory by suggesting that comprehensive writing 

development occurs at the intersection of product and process dimensions, with strategic 

instruction functioning as a mechanism that enables metacognitive regulation. Specifically, 

the theoretical implications indicate that effective writing pedagogy must conceptualize 

writing as both a cognitive process requiring strategic guidance and a social practice 

embedded in authentic communicative contexts. This investigation makes a distinctive 

theoretical contribution through its innovative approach to analyzing multicomponent 

interventions. While previous theoretical frameworks have often examined writing 

pedagogies in isolation, our findings demonstrate that intervention characteristics frequently 

operate synergistically rather than independently. This theoretical advancement challenges 

the analytical separation of writing interventions into discrete categories and suggests that 

theoretical models must account for interaction effects between pedagogical components. 

The analysis revealed that approximately 58% of studies examining writing quality 

and 56% investigating attitudinal outcomes employed multiple intervention elements, 

indicating that theoretical models must conceptualize writing instruction as inherently 

integrative. This finding represents a paradigm shift in how writing intervention research 

should be theoretically framed and methodologically approached. By identifying 50 distinct 
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multicomponent intervention configurations across 137 studies, we establish the theoretical 

proposition that effectiveness emerges from strategic combinations of instructional elements 

rather than from isolated approaches. 

The methodological innovation of analyzing multicomponent interventions addresses 

a significant theoretical gap in previous meta-analytical approaches. Studies combining 

process approaches with text structure instruction, for instance, potentially yield different 

theoretical insights when analyzed as integrated pedagogies rather than when classified 

under a single theoretical framework. For example, when a writing intervention combines 

peer feedback (process approach) with explicit genre instruction (text structure approach), 

the resulting effect may exceed the sum of individual components because students 

simultaneously develop metacognitive awareness through peer interaction while acquiring 

structural knowledge of text organization. Similarly, interventions that integrate strategy 

instruction with collaborative writing may produce synergistic effects where strategic 

thinking is reinforced through social negotiation of meaning. This analytical refinement 

enhances theoretical precision by recognizing that intervention effects may be contingent 

upon specific combinations of instructional components. Furthermore, our theoretical 

framework emphasizes the critical importance of control conditions in theoretical 

interpretations, revealing that identical interventions may demonstrate different effects when 

compared against different instructional alternatives. This theoretical nuance suggests that 

writing pedagogy effectiveness must be conceptualized as contextually situated rather than 

absolute—that is, the same intervention may prove highly effective when compared to 

traditional grammar-focused instruction but show modest gains when measured against 

another research-based approach, indicating that effectiveness is always relative to the 

baseline instructional context and cannot be evaluated in isolation. 

The inclusion of attitudinal outcomes alongside performance measures expands the 

theoretical scope beyond cognitive dimensions to encompass motivational and affective 

factors in writing development. This theoretical integration acknowledges that effective 

writing pedagogy must address both skill acquisition and psychological engagement, 

supporting a more holistic theoretical model of writing instruction. By comprehensively 

categorizing writing interventions across the Turkish educational context, this study 

contributes to theoretical understanding of how writing instruction effectiveness may vary 
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across cultural and linguistic contexts. This cross-cultural dimension enriches writing theory 

by examining how pedagogical principles manifest in diverse educational environments. 

The theoretical implications of this study extend beyond immediate findings to 

suggest future directions for theoretical development. As research examining writing 

interventions continues to expand, more sophisticated theoretical models can be developed 

to account for contextual variables, learner characteristics, and intervention configurations. 

Future theoretical frameworks should integrate cognitive, sociocultural, and linguistic 

perspectives to develop more nuanced understandings of how specific instructional designs 

and content characteristics affect diverse student populations across varied learning 

environments. 

This study ultimately advances a theoretical reconceptualization of writing 

instruction that emphasizes integration over isolation, contextual sensitivity over universal 

prescription, and multidimensionality over singular approaches. These theoretical principles 

provide a foundation for more sophisticated research designs and instructional models that 

can address the complex challenges of developing writing proficiency in contemporary 

educational contexts. Studies conducted on different and larger samples and in different 

learning environments will also help answer the question of what instructional design and 

content are effective for which students and under what conditions. 
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Appendix 

All annexes and explanations are included in the “Online Supplementary File”. Please click 

on the link to access. 

https://drive.google.com/file/d/1e-Y7NE9ohV571_taDZMcVO-

M4tCy_CwT/view?usp=sharing 
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