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Abstract: The main purpose of this meta-analysis study is to investigate how 

formative assessment practices promote student learning in Turkey. 32 studies with 

47 effect sizes that met the specified criteria such as using true experimental or 

quasi-experimental design and measuring learning outcomes were included as the 

final analysis in the meta-analytical review method. The overall mean effect size 

of the study was obtained as .72 (SE= .07, p< .05). Further investigation through 

subgroup analysis showed that the effect sizes made a significant difference on 

different types of formative feedback. The effect of features of formative 

assessment interventions on student learning indicated that student initiated 

formative feedback (d=1.16) and mixed feedback (d=.83) had a large effect, which 

was followed by a medium effect of adult initiated formative feedback (d=.69) and 

a small effect of computer initiated formative feedback (d =.42). On the other hand, 

education level and publication type had no effect on student academic 

performance in the study. These findings support the positive effect of formative 

assessment practices on student learning. Such a result suggests that increasing the 

number of different types of formative assessment practices in the classrooms 

would promise a considerable contribution to student learning. 

1. INTRODUCTION 

Assessment is an important component of effective teaching and learning (Bransford et al., 

2000; Hargreaves, 2008). Formative assessment strategy plays a crucial role in supporting the 

student learning. This assessment strategy provides effective feedback and instructional 

correctives in the teaching-learning process to improve students’ learning, motivation, and self-

regulation skills (Black & William, 2009; Cauley & McMillan, 2010; McManus, 2008; 

Popham, 2008). Formative assessment also known as assessment for learning, diagnostic 

testing, and feedback is an ongoing process used by teachers, students, and students’ peers 

(Andersson & Palm, 2017a, 2017b; Bennett, 2011). Teachers can adjust their teaching practices 

to increase student learning through formative assessment (Black & Wiliam, 2009; Brookhart, 

2009).  

Formative assessment has the succeeding three main stages; namely, (1) determining goals, (2) 

providing feedback to enhance student performance with these goals, and (3) using feedback to 
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improve further learning of students (Brookhart, 2010). One of the most important components 

of formative assessment is feedback that helps to provide evidence on student learning 

(Andersson & Palm, 2017a). Feedback helps students to understand current status of their 

learning to make further progress (Sadler,1989). This feedback to advance student learning 

could come from different agents such as teachers, self-assessment, peer assessment, group 

assessment, and even computers (Sadler, 1989; Black & William, 1998; Graham et al., 2015; 

Wiliam, 2018). Feedback may be given to students in different time periods (instantly or 

delayed) (Andersson & Palm, 2017a). Thus, different types of feedback provide different 

formative assessment interventions (Hattie & Timperley, 2007). Feedback from teachers and 

students has an important role in formative assessment practices due to their significant support 

for student learning (Black & William, 2009), self-regulated learning (Andrade & Brookhart, 

2016; Butler & Winne, 1995; Zimmerman & Bandura, 1994), and peer-assisted learning 

(Gielen et al., 2010). Students’ engagement in self-assessment and peer-assessment for 

effective formative assessment strategies promotes their self-regulated learning skills 

(Zimmerman, 2002; Weldmeskel & Michael, 2016). In addition to teacher and student initiated 

formative assessment, computer initiated formative assessment also provides immediate 

feedback to students (Maier et al., 2016; Van der Kleij et al., 2015). These studies showed that 

computer-based feedback has an important effect on student learning (Kluger & DeNisi, 1996; 

Miller, 2009). However, in comparison to formative feedback from teachers and students, 

computer-based formative assessment is more difficult to apply (Maier et al., 2016).  

Several meta-analysis research studies have been conducted to investigate the efficiency of 

formative assessment strategies. The results of these studies indicate that effect sizes vary with 

a considerable range (Black & William, 1998; Fuchs & Fuchs, 1986; Graham et al., 2015; King 

& Nash, 2011; Lee et al., 2020). The magnitude of the effect sizes of differences could come 

from a variety of the meta-analysis studies that focused on formative assessment types, 

feedback procedures, and learning subjects. (Maier et al., 2016). Black and William (1998) 

provided meta-analysis of 250 studies on the effect of formative assessment practices and found 

positive influence of formative assessment on student achievement with effect sizes ranging 

from .40 to .70. They argued that formative assessment intervention is more important than 

other educational interventions to improve student learning. Hattie (2009) examined the factors 

that were significantly related to student achievement through multiple meta-analysis and found 

that one of the most important factors is teachers’ use of formative assessment strategies. 

Kingston and Nash (2011), in their meta-analysis research, examined a limited number of 

studies (a total of 13 studies) to uncover the effect of formative assessment on K-12 student 

achievement and reported the mean effect size as .20. They suggested that more studies are 

needed to investigate the relationship between formative assessment and academic 

achievement. On the other hand, Graham et al. (2015) investigated the effect of formative 

assessment on students’ writing performance and reported a weighted mean effect size of .61. 

They also reported the impact of feedback from adults (d=.87), feedback from students (peer 

assessment, d=.58 and self-assessment, d= .62), and feedback from computers (d=.38) to 

student writing performance. Lee et al. (2020) analyzed 33 studies about K-12 education in the 

USA and reported an overall mean effect size of .29. They found the effectiveness of formative 

assessment on different subject areas. Moreover, meta-regression analysis denoted that student-

initiated self-assessment was the most effective one (d= .61) among other interventions. In 

comparison to informal feedback (d=.52), formal formative assessment feedback was more 

effective on student learning. Briefly, although several meta-analysis studies in the literature 

concluded that formative assessment has a positive effect on student learning, the effectiveness 

of different types of formative assessment interventions was not examined adequately in 

previous meta-analysis studies. 
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For more than a decade, Turkey has given priority to the improvement of assessment for 

learning in education programs and offered more support to teachers to encourage them to use 

this assessment strategy more frequently in their classrooms (Kitchen et al., 2019; MoNE, 2017, 

2020). With the growing importance of using formative assessment strategies in classrooms, 

the number of research studies conducted about the effectiveness of the formative assessment 

has increased considerably in recent years (Delen & Bellibaş, 2015; Double et al., 2020; Lee et 

al., 2020; Ozan & Kıncal, 2018). In parallel to the publication of more research studies, a meta-

analysis research study was developed in the present study. In this regard, the purpose of the 

study was to provide a synthesis of the experimental and quasi-experimental studies about the 

effectiveness of formative assessment practices on student learning in Turkey. In addition to 

the effectiveness of formative assessment in each education level from primary to tertiary, 

features of formative assessment interventions and publication types were also examined as 

moderator variables in the study.  

In this study, how formative assessment practices in Turkey’s education system promote 

student learning was investigated through meta-analysis. Therefore, the present study is of high 

importance to gain a better understanding of the effect of formative assessment practices on 

student learning. Examining the effectiveness of formative assessment and its moderators (i.e. 

types of formative assessment interventions, education level) would contribute to the literature. 

In this sense, the following research questions were asked in this study: 

1) What effect do formative assessment interventions have on student learning according to 

the findings of the experimental studies applied in Turkey? 

2) Do the findings of the experimental studies applied in Turkey about the effect of 

formative assessment interventions on student learning differ significantly according to 

moderating variables (features of formative assessment interventions, education level, 

and publication type)?   

2. METHOD 

Meta-analysis method was conducted in the present study. Meta-analysis is more than a 

statistical technique that synthesizes a series of research studies answering the same research 

question in a systematic way (Borenstein et al., 2009; Glass et al., 1981). This statistical method 

called as quantitative research synthesis helps to summarize and compare the results of the 

studies. When compared with other research synthesis, meta-analysis focuses on research 

outcomes to draw conclusions with effect sizes (Card, 2012). ProMeta3 (professional statistical 

software) was used for data analysis in the present study.   

Several steps were carried out to perform meta-analysis (Field & Gillett, 2010); namely, (1) 

doing a literature review to formulate a problem; (2) specifying inclusion/exclusion criteria; (3) 

calculation of effect size for each study; (4) doing meta-analysis; (5) assessing moderator 

variables with advanced analysis; (6) doing publication bias analysis; and (7) writing the results.  

2.1. Literature Review 

First, research studies that investigated the relationship between formative assessment practices 

and student learning were collected through a search of databases. Key words were specified in 

English and Turkish as “formative assessment” and “biçimlendirici değerlendirme”, and 

“experimental” and “deneysel”, respectively. These databases are Google Scholar, PsycINFO, 

Turkish Council of Higher Education (YÖK) National Thesis Center, Education Research 

Complete, ERIC (2020), Web of Science, ULAKBİM (2020), and EBSCO (2020). Peer-

reviewed journals, master’s theses, and doctoral dissertations were included in the meta-

analysis. 
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2.2. Selection Criteria  

If studies had to meet the following criteria, they were included in the meta-analysis. These 
criteria were as follows: (1) studies that had true experimental or quasi experimental design 
with control group and treatment group with formative assessment interventions; (2) studies 
that measured learning outcomes; (3) studies with enough information to calculate effect sizes; 
(4) students at different education levels (i.e., primary, secondary, and tertiary); and (5) studies 
written in English or Turkish language.  

A number of 105 records were identified through the search of databases. The number of studies 
dropped to 81 after removing duplicates and eliminating studies according to the specified 
criteria (i.e. studies that do not have formative assessment intervention, studies that do not have 
student learning or academic achievement, and studies that do not have enough statistics). 
Ultimately, 32 studies with 47 effect sizes that were unpublished theses and peer-reviewed 
articles that had experimental studies about the effectiveness of formative assessment on 
student learning were included. A flow chart that summarizes the inclusion of studies through 
search in the meta-analysis is given in Figure 1. Therefore, the data included 32 studies as 
shown in Table 1. 

Table 1. The studies included in the meta-analysis. 

Included Study 
Number of 

Effect Sizes 
Course 

Education 

Level 

Arıcı and Kaldırım (2015) 1 Language Tertiary 

Atik and Erkoç (2017) 2 Science Secondary 

Aydın et al.(2016) 1 Science Secondary 

Batıbay (2019) 1 Literacy Secondary 

Bayat (2014) 1 Literacy Tertiary 

Bayrak et al. (2019) 2 Science Secondary 

Baysal (2020) 1 Foreign Language Secondary 

Bolat et al. (2017) 1 Computer Science Tertiary 

Demirkesen (2019) 1 Foreign Language Tertiary 

Elvan (2012) 1 Social Sciences Secondary 

Eraz and Öksüz (2015) 1 Mathematics Primary 

Güzel (2018) 1 Science Secondary 

Hotaman (2020) 1 Teacher Training Tertiary 

Kaya and Ateş (2016) 1 Language Primary 

Kıncal and Ozan (2018) 1 Measurement and Evaluation Tertiary 

Korkmaz et al. (2019) 1 Foreign Language Secondary 

Köksalan (2019) 1 Physics Secondary 

Kuzudişli (2019) 2 Science Secondary 

Müldür and Yalçın (2019) 1 Language Secondary 

Ozan and Kıncal (2018) 1 Social Sciences Secondary 

Özgür (2016) 1 Computer Education Tertiary 

Sever and Memiş  (2013)  4 Language Primary 

Tavşanlı (2019) 1 Language Primary 

Topal (2020) 1 Educational Sciences Tertiary 

Turan and Sakız (2014) 2 Science Secondary 

Yalaki and Bayram (2015) 1 Chemistry Tertiary 

Yaşar (2018) 4 Mathematics Secondary 

Yıldız and Kılıç Çakmak (2019) 1 Project Management and Application Tertiary 

Yılmaz (2015) 1 Mathematics Secondary 

Yorgancı (2015) 1 Mathematics Tertiary 

Yurdabakan and Cihanoğlu (2009)  6 Foreign Language Secondary 

Yurdabakan and Olgun (2011)  1 Science Primary 
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Figure 1. Flow chart of inclusion of the studies. 

  

2.3. Formative Assessment Interventions 

Formative assessment interventions have several types of feedback. The sources of formative 

feedback could come from teachers, self, peers, computers, or mixed (Andrade, 2010; Graham 

et al., 2015). In the present meta-analysis study, the studies that have various formative 

feedback from adults (teachers), computers, students, and mixed are coded. The studies that 

have multiple interventions such as self-assessment, peer assessment, group assessment, adult 

feedback, and/or computer feedback were coded as mixed.  

2.4. Statistical Analysis of Effect Sizes 

In meta-analysis, several standardized effect sizes are used to summarize direction and 

magnitude of effects in research studies such as Cohen’s d, Hedge's g or Glass’s g (Başol-

Göçmen, 2004; Lipsey & Wilson, 2001). Hedge’s g also called unbiased d was used to calculate 

the standardized mean differences between treated groups that have formative assessment 

interventions and control groups. When comparing Hedge's g statistic to Cohen’s d and Glass’g 

statistic, Hedge’s g uses the pooled standard deviation (Hedge, 1981). Hedge’s g is preferred 

since it is better for small samples (<20) and significant for different sample sizes. Hedge's g, 

Cohen's d, and Glass's g statistic results are interpreted in the same way. Therefore, Cohen’s 

proposal to classify the magnitude of effects was adopted in the study (Cohen, 1987). 

Magnitude of effects is described as small effect (.18), medium effect (.48), and large effect 

(.83) in social sciences (Cohen, 1962, 1987). 

Two statistical models are used in meta-analysis. These models are fixed effect model and 

random effects model (Borenstein et al., 2009; Hedges & Vevea, 1998). It is assumed that only 

one true effect size exists for all studies including the meta-analysis with fixed effect model. 

On the other hand, true effect shows differences from one study to another study for the random 

effects model. Effect size might change due to the differences of studies such as studies that 

have different ages, education levels, income levels of participants, or differences of 

interventions. (Borenstein et al., 2009; Üstün & Eryılmaz, 2014). Due to the differences of 

studies, different effect sizes may occur in these studies. Therefore, estimating the mean 

distribution of effects is important for random effects model. Since research studies have 

different designs of formative assessment interventions and education levels, differences may 

occur from one study to another study in the present meta-analysis. For that reason, random 

effects model was employed in the present study. An average weighted effect size was 

calculated for the efficacy of formative assessment treatment. To test the heterogeneity in effect 

sizes, Q and 𝐼2 statistic were used. A statistically significant p value for Q statistic means that 

the true effects vary (Borenstein et al., 2009). In other words, significant p value means that 

there is a significant variability among the effect sizes. 𝐼2 statistic which gives the amount of 
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variance across studies due to heterogeneity was also computed (Higgins et al., 2003; 

Schwarzer et al., 2015). 

2.5. Publication Bias  

To have an accurate synthesis of studies in meta-analysis, assessing publication bias risk in the 

studies is important (Borenstein et al., 2009). There are several methods to assess the potential 

bias for a meta-analysis study. One of the methods is the funnel plot that gives the relationship 

between the observed effect size of each study and its standard error (Schwarzer et al., 2015). 

If studies were distributed symmetrically around the mean effect size in the plot, this would be 

the evidence of absence of publication bias. Funnel plot was used in the present study to inspect 

whether publication bias exists or not (Figure 2). 

Figure 2. A funnel plot indicating standard error and observed effect size. 

 

The funnel plot shows that studies were approximately scattered around the mean effect size. 

Since the interpretation of funnel plot could be subjective, some of the tests were also used to 

assess exactly any risks of bias such as Duval and Tweedie’s Trim and Fill, Rosenthal’s Fail-

safe N test, Begg and Mazumdar Rank Correlation Test, and Egger’s linear regression test 

(Begg, & Mazumdar, 1994; Duval, & Tweedie, 2000; Egger et al., 1997; Rosenthal, 1979). 

Trim and Fill method was used to remove extreme studies and estimate the effect sizes again 

in order to solve the asymmetry in funnel plot. The results of this method showed that trimming 

was not performed. Rosenthal’s Fail-safe N test estimates how many missing studies would be 

needed to add to nullify the effect (Rosenthal, 1979). Rosenthal (1979) suggested that if the 

Fail-safe N test shows that large numbers of studies are needed to nullify the common effect 

rather than a few studies (i.e. five or ten), it can be concluded that true effect may not be zero 

in the study (Borenstein et al., 2009). In the present meta-analysis, the number of studies was 

5681 according to Rosenthal’s method. Therefore, it can be said that the results of the meta-

analysis with 47 effect sizes would not be robust if 5681 studies were added. Besides, Egger’s 

linear regression test was not statistically significant (b= -0.66, p=0.155). As a result, Funnel 

Plot, Trim and Fill Method, Fail-safe N Test, and Egger’s Linear Regression Test generally 

showed a low risk of publication bias that could be negligible.  

3. FINDINGS 

The number of studies included in the meta-analysis and the characteristics of these studies are 

summarized in Table 2. Most of the studies included in the meta-analysis were journal articles 

(68.75 %) and master’s and doctoral theses (31.25 %) as publication type. 50 % of these studies 

were conducted at secondary school level, 34.37 % at tertiary level, and 15.62 % at primary 
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school level. The studies with the treatment groups having various formative assessment 

interventions were also described in the meta-analysis. The features of formative assessment 

interventions showed that 37.5 % of these studies have adult (teacher) initiated feedback, 

31.25 % have computer initiated feedback, 15.62 % have student initiated feedback, and 

15.62 % have mixed feedback (including peer assessment, group assessment, teacher’s 

feedback, and/or computer feedback).   

Table 2. Characteristics of the studies included in the meta-analysis. 

  Frequency (f) Percent (%) 

Study type Thesis (master’s and doctoral) 10 31.25 

Article 22 68.75 

Education level Primary  5 15.62 

Secondary   16 50 

Tertiary  11 34.37 

Features of formative 

assessment interventions 

Adult initiated feedback  12 37.5  

Student initiated feedback  5 15.62 

Computer initiated feedback  10 31.25 

Mixed feedback 5 15.62 

As summarized in Table 3, the meta-analysis shows the overall effect size as .79 with standard 

error of .03 in the fixed model. Heterogeneity test was used to investigate the heterogeneity in 

effect size. The Q value was 188.91 with 46 degrees of freedom, and p value under .05 showed 

heterogeneity among the studies. In other words, true effect size may have varied across studies. 

Besides, 𝐼2 statistic was estimated as 75.65% indicating that the percent of variance due to 

between-subject factors was large. The results revealed that the impact of formative assessment 

on student learning varied from one study to another. By using random effects model, overall 

meta-analysis showed that there was a significant effect of formative assessment on student 

learning (g= .72, SE= .07, 95% CI= .59; 85, p<.05). 

Table 3. Overall effect sizes and heterogeneity results related to the effectiveness of formative 

assessment practices. 

Model k 
Mean 

ES  
SE 

Lower 

Limit 

Upper 

Limit 

 

p 

Heterogeneity 

Q value df p 𝐼2 

Fixed 47 .79 .03 .74 .84 .00 188.91  46 .00 75.65 

Random 47 .72 .07 .59 .85 .00     

*p<.05; k= number of effects; ES= effect size 

In Figure 3, the forest graph demonstrating the effect size of each study based on the random 

effects model is presented. 3253 participants were involved in the analysis (𝑁1= Experimental 

group and 𝑁2= Control group). It can be seen that overall effect size in random effects model 

across studies has a moderate level in favor of the experimental group (g= .72, p < .05).  

As mentioned in Figure 3, heterogeneity test showed that the effectiveness of formative 

assessment practices varied from one study to the other. To investigate this variation, subgroup 

analysis was conducted in the present study. It is hypothesized that this variation may be 

explained with the studies that used various formative assessment interventions applied to 

different education levels and publication types. Mixed effect analysis based on random effects 

weights within subgroups was used to test the model. The results are presented for the features 

of formative assessment interventions in Table 4. 
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Figure 3. The forest graph showing the effect size of each study in meta-analysis. 

      

Table 4. Results of the subgroup analysis for features of formative assessment interventions. 

 k 
Mean 

ES 
SE 

Lover 

Limit 

Upper 

Limit 
p Q value df p 

Adult initiated feedback 20 .69 .09 .50 .87 .000    

Student initiated feedback 10 1.16 .17 .83 1.49 .000    

Computer initiated 

feedback 
12 .42 .14 .14 .71 .003 

   

Mixed feedback 5 .83 .19 .46 1.21 .000 

Heterogeneity test       11.54 3 .009 

*p < .05; k= number of effects; ES= effect size; SE= standard error  

Mean effect size for each group was estimated by the mixed effects model. The effect sizes for 

each formative assessment interventions that varied between 1.16 and .42 were statistically 

significant. The results of the subgroup analysis might suggest that student initiated formative 

feedback (d=1.16, p<.05) and mixed feedback (d=.83, p<.05) had a large effect followed by a 

medium effect of adult feedback (d=.69, p<.05), and a small effect of computer feedback 

(d=.42, p<.05) on student academic performance. To compare the effect size for the subgroups, 

heterogeneity test was used. Total between tests (Q=11.54, df=3, p<.05) showed that the effect 

size might have varied by formative assessment intervention subgroups. In other words, 

features of formative assessment interventions such as adult initiated, student initiated, 

computer initiated, and mixed formative assessment differed significantly in the magnitude of 

effects.  
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In Table 5, mixed effects analysis was also used to estimate the effect size of groups in terms 

of their education levels (primary, secondary, and tertiary). The mean effect sizes that were 

estimated at different education levels ranged between .89 and .64 and were statistically 

significant. The results showed that the effect size at primary level had a large effect (d=.89, 

p<.05), while it had a medium effect on student academic performance at secondary level 

(d=.71, p<.05) and tertiary level (d=.64, p<.05). The results of the heterogeneity test yielded 

that comparison of subgroups at different education levels did not make a significant 

contribution to the variance (Q=.66, df=2, p= .71).  

Table 5. Results of the subgroup analysis for education level. 

    
%95 Confidence 

Interval 
 Heterogeneity 

Education 

Level 
k 

Mean 

ES 
SE 

Lover 

Limit 

Upper 

Limit 
p Q value df p 

Primary 8  .89 .27 .37 1.41 .00    

Secondary 28   .71 .07 .56 .86 .00    

Tertiary 11  .64 .14 .36 .92 .00    

       .66  2 .71 

*p < .05 

The studies that included the meta-analyses were grouped in terms of publication type: articles, 

and theses (master’s and doctoral) (see Table 6). Mixed effect analysis showed that effect sizes 

according to these groups ranged between .78 and .57 and were statistically significant. The 

magnitude of effect size showed that articles have higher effect (d=.78, p<.05) than that of the 

theses (d=.57, p<.05). Heterogeneity test also showed that effect sizes of subgroups according 

to their publication type did not make a significant contribution to the variance (Q=2.27, df=1, 

p= .13). In other words, the distribution of effect sizes of studies according to publication type 

was homogeneous. 

Table 6. Results of the subgroup analysis for publication type. 

    
%95 Confidence 

Interval 
 Heterogeneity 

 k Mean ES SE 
Lover 

Limit 

Upper 

Limit 
p Q value df p 

Article 33 .78 .08 .63 .94 .00    

Thesis 14 .57 .11 .35 .80 .00    

       2.27 1 .13 

*p < .05 

4. DISCUSSION and CONCLUSION 

In the meta-analysis study, 32 studies with a total of 47 effect sizes that met the inclusion criteria 

were estimated. The results of the study showed the overall mean effect size of .72. The overall 

mean effect size was consistent with previous meta-analysis results that effect sizes of the 

effectiveness of formative assessment ranged between .40 and .70 (Black & William, 1998; 

Graham et al., 2015). Besides, subgroup analysis was used to estimate whether the mean effect 

size was influenced by the features of formative assessment interventions, education level, and 

publication type. 

The meta-analysis results showed how effective the features of formative assessment 

interventions were on student learning. The impact of different types of formative assessment 

interventions on student learning varied. The feedback from the students had the largest effect 
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but the feedback from the computers had the smallest effect on student learning. Moderator 

analysis showed that the effect sizes made a significant difference as to different types of 

formative feedback. Variation in effect sizes may be related to the features of formative 

assessment interventions in the present study. The impact of features of formative assessment 

interventions on student learning was examined in a few meta-analysis studies (Graham et al., 

2015; Klute et al., 2017; Lee et al., 2020). Lee et al. (2020) examined various formative 

assessment feedback by using meta-regression. They found a similar result that the effect of 

student-initiated formative assessment feedback was significantly higher than teacher’s 

formative assessment feedback and mixed feedback from both students and teachers. They 

implied that learner’s active role is important for successful formative assessment based on their 

findings. Graham et al. (2015) examined four types of formative assessment feedback and found 

that feedback that came from teachers had the largest impact, but the feedback that came from 

computers had the smallest impact on student learning. In addition, by using meta-regression 

they also found that the effect size was not statistically related to grade level, types of formative 

feedback, or study quality. The present study generally shows similar results with the previous 

meta-analysis studies. It suggests that various formative assessment interventions in classrooms 

were effective. When comparing the formative assessment practices, the effect of student 

initiated formative interventions such as self-assessment, peer assessment, and group 

assessment was significantly higher than the other formative assessment interventions. 

Teachers, learners, and peers all have a crucial role for effective formative assessment (Black 

& William, 2009). The findings specifically indicated that learners’ active role is very important 

for successful formative assessment (Clark, 2012; Lee et al., 2020). 

The present study investigated that how mean effect size was in different education levels. 

While the highest mean effect size was found at primary school level, the lowest mean effect 

size was found at tertiary level. Mixed effects analysis was used to examine whether group 

differences were significant or not. The results showed that education level did not make a 

significant contribution to the variance. Likewise, King and Nash (2011) found that grade level 

did not make a difference on the effect of formative assessment on student learning. It can be 

interpreted that formative assessment is effective for all levels of education (Black & William, 

1998; King & Nash, 2011). Therefore, the number of using formative assessment in classrooms 

should be increased in all levels of education. 

Lastly, the studies included in the meta-analysis were categorized into two groups (published 

articles versus theses). Heterogeneity test showed that effect sizes of studies according to their 

publication type were homogeneous. The magnitude of the effect size did not significantly 

differ between the published articles and unpublished theses. It can be concluded that this 

finding was resistant to file drawer treat (publication bias) (Rosenthal, 1979). 

Briefly, the present meta-analysis synthesized research studies conducted in Turkey showed 

that formative assessment interventions have a positive impact on student learning for all 

education levels. Assessment for learning rather than assessment of learning has been more 

emphasized in Turkey’s curriculum since the 2005 educational reform. Assessment for learning 

strategies that curriculum requires has become widespread from primary schools to universities 

(MoNE 2013, 2017, 2018, 2020, YÖKAK 2018, 2019). The present study could give evidence 

regarding the effectiveness of formative assessment on student learning in Turkey’s education 

system. Besides, there are only a few studies that examined the effectiveness of formative 

assessment interventions types. Therefore, it suggests that more meta-analysis studies should 

be conducted on this area (Lee et al., 2020). The present meta-analysis study is promising to 

provide a significant contribution to literature regarding the effectiveness of formative 

assessment interventions types. That is why more empirical studies are needed to have evidence 

regarding the effectiveness of formative assessment practices. Increasing different types of 
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formative assessment practices especially encouraging learners to have an active role in this 

process (i.e. self-assessment, peer-assessment, and group-assessment) is crucial. Since the 

results suggest that use of formative assessment strategies is effective for all education levels, 

implementation of formative assessment activities efficiently in classrooms is also important. 

Thus, providing all teachers and college scholars with professional development as to how to 

use formative assessment tools is highly needed. 

The findings of this meta-analysis study were limited by the number of studies on formative 

assessment conducted in Turkey. Another limitation in the study was examining a few 

moderator variables such as education level, types of formative assessment interventions, and 

publication types. In further meta-analysis research, investigation and comparison of more 

variables such as subject areas, formality of formative assessment, feedback procedures, and 

feedback time are needed. 
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