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 Abstract – The purpose of this investigation is to examine the effect of LMS (Learning Management System) use 

on students’ mathematic achievement through a meta-analysis method. 43 experimental studies with a data set 

including standard deviations, mean scores and sample sizes were incorporated in the analysis. The total number 

of samples from the studies included in the analysis is 15.296. Data were analyzed using Comprehensive Meta 

Analysis (CMA) software. After the analysis was completed in accordance with the random effects model, the 

Cohen d effect value of LMS use on students' mathematics achievement was calculated as 0.363. The results of 

the subgroup analysis of this effect size value indicated that the effect of LMS use on mathematics achievement 

did not differ significantly between subgroups with reference to the variables of sample, type of publication, 

duration of application and method of application. On the other hand, it was found that there was a significant 

difference between the subgroups for the variables of year, country, subject and education level. 
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Introduction 

The pandemic, which has taken the whole world under its influence for the last few 

years, has also affected education systems. The extraordinary situation that we are in has led 

us to turn to distance education from face-to-face education. With the benefits of innovative 

educational technologies, the boundaries of educational activities have expanded. (Chang, et 
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al., 2015). One of the tools in which distance education activities are actively presented is 

learning management systems (LMS). 

LMS is software that supports access to a wide variety of web-enabled tools for 

conducting, compiling, managing and documenting educational activities (Cole & Foster, 

2008; Ellis, 2009). In other words, LMS is software that combines online learning tools in 

learning and teaching using internet technologies (Avgeriou, et al., 2003). LMS has allowed 

students to communicate and evaluate each other during the education process. LMS has also 

enabled students to access necessary materials for the course and to choose appropriate 

activities (Adzharuddin & Ling, 2013). LMS has many features such as accessing lessons 

without the restrictions of time and place, supporting different languages and providing fun 

activities suitable for students' interests (Beam & Cameron, 1998). In this respect, the process 

in which the teacher is at the forefront in traditional education has left its place to the active 

participation of students with the use of LMS. 

LMSs used today can be classified as open source products, commercial products and 

customized software (Avgeriou, et al., 2003). The most common of open source learning 

management systems include Moodle (used in 220 countries around the world), Claroline, 

Interact, Ilias, Sakai, Canvas, which were utilized in many countries. 

It has been suggested  online learning environments have increased the effectiveness of 

virtual learning with online communications such as e-mail and live question and answer 

sessions (Massoud, Iqbal & Stockley, 2011; Lee, 2019; Nwaogu, 2012). To put it another 

way, the online learning environment is considered important in that it includes the learning-

teaching process without the limitation of time and place, and presents opportunities that 

cannot be provided in the traditional classroom environment (Woolley & Ludwig, 2000).  

There have been meta-analysis studies in which different technology-supported methods 

are concerned with mathematics achievement (Chadwick, 1997; Chan & Leung, 2014; Deniz, 

2019; Lee 1990; Li & Ma, 2010; Tokpah 2008; Young & Hamilton, 2018; Schenker, 2007; 

Steenbergen-Hu & Cooper, 2013). Studies examining the effect of LMS, which are widely 

used in the distance education process today, on mathematics achievement also form the 

backbone of this research. In the relevant literature, it is seen that LMS provides convenience 

in learning and teaching processes (Guzer & Caner, 2014) and that it is preferred in 

integrating methods of flipped learning, blended learning, web based learning, online learning 

(Boyd, 2018; Crowley, 2018; Francis, 2016; Huang, 2012; Korucu & Kabak, 2020; Kwan lo 

& Foon, 2017; Liu, 2010; Newberry, 2011; Odom, 2006; Özerbaş, 2012; Renee, 2017; 
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Şahinoğlu, 2012; Tarazi, 2016 ; Toth, 2013; Winn, 2016; Zenati, 2020) which have been 

distinctive and popular in recent years. 

Some research results indicate that the use of LMS positively affects mathematics 

achievement at different levels (Bradley, 2016; Chaney, 2016; Crowley, 2018; Comfort, 

2016; Day, 2017; Kelismail, 2019; Nies, 2018; Olpak, et al., 2018; Osborne, 2020; Şimşek, 

2010; Tekin, 2018; Telford, 2011; Williamson, 2017; You, 2015). On the other hand, there 

are also study results that show that the use of LMS has no effect on mathematics 

achievement (Anthony, 2015; Applebee, 2019; Belanger, 2018;  Cheung & Slavin, 2013; 

Francis, 2016; Gangaram, 2014; Ichinose, 2011; Mills, 2016; Norvell, 2017;  Pope, 2013; 

Renee, 2017; Smith, 2017; Williamson, 2017). This inconsistency in the results of the 

research necessitated revealing the real effect of the use of LMS in mathematics education on 

students' mathematics achievement. In fact, can we really say that LMS is so effective and 

efficient in terms of mathematical success in today's world where educational technologies 

have developed so much as mentioned above? Within the scope of this study, answers to the 

following questions were sought by systematically compiling LMS studies in the field of 

mathematics education: 

1. What is the overall effect of LMS use on mathematics achievement? 

2. Does the overall effect of LMS use on mathematics achievement differ 

significantly within the study subgroups (publication year, country, sample group, application 

period, education level, subject, publication type and application method)? 

 

The present study can be seen essential as it presents a general conclusion about how 

effective the use of LMS is on mathematics achievement. It can also be considered up-to-date 

in terms of addressing LMS technology, which is one of the most popular and widely used 

educational technologies today. Finally, the present study can be regarded as original due to 

the lack of studies examining the effect size of LMS use in education on mathematics 

achievement. On the other hand, this study is limited to articles and theses made in the last 

fifteen years that can be accessed in specific databases examining the effect of LMS use on 

mathematics achievement. 
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Method 

 In this study, the meta-analysis method was employed to investigate the effect of LMS 

use on mathematics achievement. Meta-analysis is a method used to compile the results of the 

studies and statistically interpret the actual effect sizes (Borenstein, et al., 2009; Cohen, 

Manion & Morrison, 2007). The findings from experimental studies investigating the effect of 

LMS on mathematics achievement were combined with meta-analysis method and random 

effects model was used. The random effects model is applied when the population sizes of the 

included studies are different, the standard deviation is not equal to zero, and the study is 

heterogeneous (Borenstein, et al., 2009). 

Inclusion and Exclusion Criteria 

 The studies included in the present analysis were chosen based on the following 

criteria:  

• Master's thesis, doctoral thesis and articles examining the effects of LMS on students' 

mathematics achievement,  

• the studies with an experimental design, 

• the studies with sample sizes, mean scores and standard deviation values to calculate 

the effect in meta-analysis, 

• the studies comparing the traditional method with LMS using, 

• the national and international studies published from 2005 to December 2020, 

• the studies indexed in National Thesis Center, Proquest and Web of Science (WoS) 

databases  

• by taking the LMS definitions specified in the conceptual framework as criteria the 

studies were included in the analysis.  

 During the meta-analysis process, the flow in the updated Preferred Reporting Items 

for Systematic Reviews and Meta Analyses (PRISMA 2020) guideline 

(http://prismastatement.org/prismastatement/Checklist.aspx) was followed. In this respect, the 

sample of the study consists of master's theses, doctoral thesis and articles examining the 

effects of LMS on students' mathematics achievement. To this end, National Thesis Center, 

Proquest and WoS databases were scanned. During the process of scanning, the key words of 

“Learning Management System”AND “math*” AND “success OR accomplish* OR acquire*” 
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were used. The studies obtained as a result of the scanning were examined in terms of 

suitability for the purpose. As a consequence, 4,503 articles and theses were listed, of which 

3.231 experimental studies were identified. The contents of the experimental studies were 

examined in detail and 83 studies with pre-test-post-test experimental and control group 

designs were chosen. As a result of the exclusion of studies lacking mean scores and standard 

deviation values, a total of 43 studies were included in the final analysis. Of the 43 studies, 6 

were articles, 4 were national theses and 33 were international thesis. 

Coding Procedure and Reliability 

 Within the scope of the analysis, the overall effect of LMS use on mathematics 

achievement was also examined within some subgroups. These were coded as publication 

year, country, sample group, application period, education level, subject, publication type and 

application method. Kappa reliability value (.88) among the coders showed a satisfactory 

level of agreement (Cohen, 1960). 

Data Analysis 

 Comprehensive Meta-Analysis (CMA) version.3 software was used to analyze the 

data. After performing the heterogeneity test, the effect size was calculated for the random 

effects model. When deciding on the random effects model, it was taken into account that the 

included studies did not have a common effect size and showed a heterogeneous structure 

(Borenstein, et al., 2009). To calculate the effect size, Cohen's d factor was used. When the 

effect size was calculated, the effect level classification was done as follows: -0,15≤ Cohen d 

< 0,15 insignificant, 0,15≤ Cohen d < 0,40 small effect, 0,40≤ Cohen d <0,75 moderate effect, 

0,75≤ Cohen d < 1,10 large effect, 1,10≤ Cohen d < 1,45 extremely large effect, 1,45≤ Cohen 

d strong effect (Thalheimer & Cook, 2002). After the effect size was calculated, moderator 

analysis was performed to determine whether the effect size differed within the subgroup 

variables. Analog Anova was preferred as moderator variables were categorical (Aguinis, 

Gottfredson, &Wright, 2011). Whether there is publication bias in the studies included in the 

meta-analysis was examined by funnel plot, Orwin's Fail Safe N and Egger's regression 

analysis. 

 

Findings and Discussion 

 

Publication Bias 
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 In this section, Funnel plot, Orwin’s Fail Safe N and Egger's Regression analysis 

findings will be reported to evaluate publication bias. The funnel plot shows the distribution 

of the effect sizes for the specified sample sizes of the studies included in the meta-analysis. 

The absence of publication bias can be identified by the symmetrical view of the funnel plot 

(Card, 2012).  

 The funnel scatter plot of the studies included in the meta-analysis is presented in 

Figure 1 below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Funnel Plot 

 As seen in Figure 1, most of the studies were placed in the funnel scattered and they 

were centered around the average effect size. In the funnel plot, the studies are expected to 

show a symmetrical distribution. However, when the funnel plot is examined, it is seen that 

the studies do not show a symmetrical distribution. To ensure symmetry, Duval and 

Tweedie’s (2000) trim and fill method was employed. The new funnel plot is as in Figure 2 

below. 
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Figure 2. The Funnel Plot resulted from Trim and Fill 

 As seen in Figure 2, the effect size could increase on condition that 16 more studies 

were to be added to the present investigation (Cohen’s d= 0.600). Another publication bias 

test is Orwin's Fail Safe N test. Orwin’s Fail Safe N is a statistic that numerically shows how 

many more studies were to be included in this meta-analysis study to show that the calculated 

effect size would decrease to a meaningless value (Orwin, 1983). The numerical data from 

Orwin’s Fail Safe N test are presented in Table 1 below.        

 

Table 1. Orwin’s Fail Safe N Test Results 

 

Element Value 

Z-score 

p 

Alfa 

Z score for Alfa 

N 

The number of missing 

studies 

12.858 

0.00 

0.05 

1.959 

43 

1808 

 

 When Table 1 is examined, the Orwin’s Fail Safe N results of 43 studies included in 

the meta-analysis are seen. According to these results, the number of studies that can reduce 

the effect size to invalid degree is 1808. The 43 studies included in the meta-analysis had the 

number to meet both national and international criteria. Since it was not possible to reach 
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1808 studies more, it can be stated that there is no publication bias according to this test 

result. Table 2 below presents Egger’s regression values.   

Table 2. Egger’s Regression Test Results 

 

 

Element Value 

t Value 0.707 

df 41.000 

P Value (1-tailed) 0.241 

P Value (2-tailed) 0.483 

 

 When Table 2 is examined, Egger's regression results of 43 studies included in the 

meta-analysis are seen. The finding that Egger test result is not statistically significant, 

(p>.05) indicates that there is no publication bias. 

 

Heterogeneity and Effect Size 

 The results of the heterogeneity test results are presented in Table 3 below: 

Table 3. Heterogeneity test and effect size results 

Model N ES Z SD 
%95 confidince 

interval 

 

df Q P I2 

     Belo

w 

Above     

Random 

Etkiler 

Modeli 

43 0.363 3.546 0.10

2 

0.162 0.564 42 1763.58

0 

0.000 97.094 

Fixed 

Etkiler 

Modeli 

43 0.311 24.824 0.01

3 

0.286 0.335 42    

 

 It is seen in Tablo 3 that the Q value is 1763.580. Since this value is greater than the 

chi-square value at 42 degrees of freedom and I2 = 97.094, it is concluded that the studies 

show heterogeneous distribution (p=0.000). In order to determine whether the effect sizes of 

the studies included in the meta-analysis show a homogeneous distribution or not, p, Q veya 

I2 values are taken into consideration. When the p value is smaller than 0.05 and the Q value 

is greater than df value, it is concluded that the studies are heterogeneous (Dinçer, 2014). The 

level of heterogeneity is also measured according to the I2 statistical result. The I2 result is 

consider low if 25%, medium if 50% and high if 75% (Higgins, et al., 2003).  

 Now that the studies included in the analysis showed a heterogeneous distribution, the 

effect size (Cohen d) value was calculated with reference to the random effects model and 

evaluations were done accordingly. Based on the random effects model, the effect size value 
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is 0.363. Both effect size values are small and positive and statistically significant (p<.05). 

Considering the effect size value, it can be said that LMS-based instruction has a small effect 

on mathematics achievement. 

The forest plot of 43 studies analyzed with the random effects model is given in Figure 3. 

 

Figure 3. Forest Plot analyzed with the random effects model 

 

 A closer look at Figure 3 indicates that the largest effect size is 7,516 (Telford, 2011) 

and the smallest is -0.925 (Anthony, 2015). Considering the lower limit and upper limit 

values of the effect sizes, one can note that it varies between 1,293 (Francis, 2016) and 7,996 

(Telford, 2011). It is seen that the p value is statistically significant (p<.05) in 23 studies 

included in the study, while 20 studies did not indicate statistical significance (p>.05). Based 
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on Thalheimer and Cook (2002), the classification of the effect sizes of the studies included in 

the forest chart is shown in Table 4. 

Table 4. Effect Size Classification of Studies Included in Meta-Analysis 

Effect Size Classification Number of Studies 

Insignificant 17 

Small 10 

Moderate 11 

Strong  5 

Total 43 

  

 Table 4 shows that there are 17 studies at an insignificant level, 10 at a small level, 11 

at a moderate level and 5 at a strong level. Concerning the first problem statement of the 

study, the findings of 43 studies included in the meta-analysis with different effect sizes were 

combined and included in the analysis. 

 The difference between the effect sizes of studies investigating the effect of LMS use 

on mathematics achievement may depend on the independent variables of the studies included 

in the analysis.  For this reason, the second subproblem “Does the overall effect of LMS use 

on mathematics achievement differ significantly by study subgroups (year of publication, 

country, sample group, duration of application, level of education, subject, type of 

publication, and method of application)?” was identified in this way. Depending on these 

variables, Analog Anova results are presented in Table 5.  

Table 5. Sub-group analysis according to random effects model 

 

     % 95 Confidence 

Interval 

   

Moderator Variable N ES SE Below Above  df QB p 

  
  

  
  

  
  

  
  
  

  
P

u
b

li
ca

ti
o

n
 y

ea
r 

2006 1 0.515 0.204 0.114 0.915    

2010 2 0.592 0.136 0.325 0.859    

2011 3 2.382 2.485 -2.488 7.252    

2012 5 0.280 0.168 -0.051 0.610    

2013 3 -0.204 0.245 -0.684 0.275    

2014 1 -0.587 0.111 -0.804 -0.369    

2015 3 -0.244 0.369 -0.967 0.480 11 94.404 0.000 

2016 8 0.033 0.111 -0.185 0.251    

2017 6 0.211 0.189 -0.159 0.581    

2018 7 0.374 0.123 0.132 0.615    

2019 3 0.493 0.127 0.243 0.743    
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2020 1 2.523 0.528 1.488 3.558    

Total 43 0.162 0.047 0.070 0.253    
C

o
u

n
tr

y
 

Turkey 6 0.579 0.118 0.347 0.810    

USA 31 0.359 0.139 0.087 0.631    

China 3 0.440 0.536 -0.611 1.491    

South Africa 1 0.013 0.149 -0.279 0.305 5 20.122 0.001 

Korea 1 0.042 0.061 -0.078 0.163    

Hungary 1 0.218 0.044 0.133 0.304    

Total 43 0.196 0.032 0.132 0.259    

S
a

m
p

le
 s

iz
e
 0-100 25 0.413 0.179 0.062 0.764    

101-200 8 0.108 0.174 -0.234 0.449    

201-300 6 0.531 0.189 0.162 0.901 3 3.060 0.382 

Above 301 4 0.246 0.298 -0.338 0.830    

Total 43 0.330 0.098 0.137 0.523    

D
u

ra
ti

o
n

 o
f 

a
p

p
li

ca
ti

o
n

 0-5 13 0.277 0.079 0.122 0.433    

6-10 21 0.481 0.206 0.076 0.885    

11-15 7 0.143 0.085 -0.024 0.310 3 3.257 0.354 

Above 16 2 0.017 0.348 -0.665 0.700    

Total 43 0.229 0.055 0.121 0.337    

L
ev

el
 o

f 

E
d

u
ca

ti
o

n
 Primary 2 0.515 0.017 0.482 0.547    

Secondary 11 0.146 0.108 -0.066 0.358    

High School 11 0.070 0.206 -0.333 0.474 3 16.268 0.001 

University 19 0.651 0.207 0.244 1.057    

Total 43 0.505 0.016 0.473 0.537    

S
u

b
je

ct
 

Algebra 18 0.546 0.217 0.122 0.971    

Operations 9 0.024 0.192 -0.352 0.400    

Fraction 4 0.362 0.177 0.016 0.708    

Probability 3 -0.099 0.359 -0.803 0.605    

Integral 2 0.383 0.245 -0.099 0.864 11 36.253 0.000 

Derivative 1 0.726 0.284 0.169 1.282    

Arithmetic and 

geometry 

1 1.803 0.449 0.922 2.684    

Cylinder 1 0.906 0.294 0.329 1.482    

Measure 1 0.042 0.061 -0.078 0.163    

Algebraic 

expressions 

1 0.516 0.248 0.029 1.003    

Quadrilateral 

and polygon 

1 0.102 0.316 -0.518 0.722    

Sequences 1 0.392 0.249 -0.095 0.879    

Total 43 0.192 0.048 0.099 0.286    

T
y

p
e 

o
f 

P
u

b
li

ca
ti

o
n

 

   

Article 6 0.427 0.133 0.166 0.688    

National Thesis 4 0.451 0.135 0.187 0.716    

International 

Thesis 

33 0.324 0.133 0.063 0.584 2 0.518 0.772 

Total 43 0.400 0.077 0.249 0.551    

M
et

h
o

d
 

      

Online 28 0.630 0.254 0.132 1.127    

Blended 6 0.003 0.131 -0.254 0.259    

Flipped  4 -0.060 0.153 -0.359 0.240 3 5.890 0.117 

Web-based 5 0.004 0.237 -0.460 0.468    
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Total 43 0.055 0.086 -0.114 0.224    

          

          

          

 According to Table 5, when we examine the heterogeneity test results of the 

subgroups measured in accordance with the variable of publication year, it is seen that there is 

a significant difference between the subgroups (Q=94.404; p<.05). Based on this finding, it 

could be said that mathematics achievement in the use of LMS is affected by years. The 

highest effect size value is observed in a study conducted in 2020 and the lowest effect size in 

the studies conducted in 2014. It can be thought that the studies and dissemination activities 

on LMS in recent years have increased the effectiveness. 

 When the results from the variable of country are analyzed, it is noted that there is a 

significant difference between the subgroups (Q=20.122; p<.05). With regard to this finding, 

it can be argued that mathematics achievement varies in accordance with the country 

subgroup as a result of the LMS use. The highest effect size is seen in the studies conducted 

in Turkey and the lowest effect size is seen in the study conducted in South Africa. 

 As far as the findings from the variable of sample size are concerned, it is observed 

that there is no significant difference between the subgroups (Q=3.060; p>.05). This suggests 

that mathematics achievement as a result of using LMS is not affected by sample size. 

Similarly, the results from the variable of application time indicates no significant difference 

between the subgroups (Q= 3.257; p>.05). This points out that the application time has no 

effect on achieving mathematical success in the use of LMS. 

 The data from the variable of education level reveals that there is a significant 

difference (Q=16.268; p<.05). It is seen that the effect size values of the studies at the 

university level are higher than the effect sizes at other levels (primary school, secondary 

school, high school). It can be stated that the lowest effect size is in the studies at the high 

school level. 

 The findings obtained for the variable of subject displays that there is a significant 

difference between the subgroups (Q=36.253; p<.05). With reference to this result, it can be 

argued that mathematics achievement obtained with the use of LMS varies according to the 

subject of mathematics. Based on this data, it can be expressed that the highest effect size 

value is in the study that deals with arithmetic and geometry, and the lowest effect size value 

is in the study that deals with the subject of probability. Finally, no significant difference was 
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noted between the subgroups for the variable of type of publication (Q= 0.518; p>.05) and the 

method of application variable (Q= 5.890 ; p>.05). 

 This meta-analysis study aimed to investigate the effect of LMS use on mathematics 

achievement. After running the analysis based on the random effects model, it was revealed 

that the overall effect of the use of LMS on mathematics achievement was small (ES=0.363). 

The results obtained from the research demonstrates that the teaching carried out with the use 

of LMS does not increase student achievement at satisfactory levels. This finding is in 

compliance with that of Cheung and Slavin (2013) (ES=0.15). It can be argued that the 

evidence indicating that the role of LMS use in gaining mathematics achievement is not found 

to be highly essential might result from the abstract nature of the mathematics discipline and 

the fact that it requires real classroom practice involving physical-concrete activities. 

 The studies included in the present investigation are analyzed and compared among 

themselves and it was revealed that while some studies did not find a significant effect for 

LMS use on mathematics achievement (Anthony, 2015; Belanger, 2018; Francis, 2016; 

Gangaram, 2014; Ichinose, 2011; Mills, 2016; Norvell, 2017; Pope, 2013; Renee, 2017; 

Williamson, 2017), others suggested a significant effect for the use of LMS (Bradley, 2016; 

Kunzler, 2012; Meylani, 2016; McCray, 2019; Telford, 2011; Toth, 2013; You, 2015). In 

some meta-analysis studies examining the effects of different methods on mathematics 

achievement during the mathematics education, it is seen that similar effect sizes were 

obtained as in the current study. For instance, the findings that computer assisted instruction 

(Chadwick, 1997; Lee 1990; Li & Ma, 2010; Tokpah 2008; Young & Hamilton, 2018); the 

use of technology in instruction (Cheung & Slavin, 2013, Schenker, 2007) the smart 

education systems (Steenbergen-Hu & Cooper, 2013) had a very low impact on mathematics 

achievement are in line with the results of the present study. The effect size of these studies is 

quite small and does not account for the expected effect. 

 In this study, it was discovered that the effect of LMS use on mathematics 

achievement did not lead to significant difference among the groups for the variables of 

sample size, publication type, application method and duration of application. In this research, 

when the included studies are examined with reference to sample sizes, it is seen that the 

effect size values of the studies with small samples are higher than those with large samples. 

A closer look at the available literature shows that there are studies supporting this finding 

(Cheung & Slavin, 2013; Çelik, 2013; Young & Hamilton, 2018). In this study, it is seen that 
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flipped learning, blended learning, web-based learning and online learning methods are 

disputable because of the divergent results they produced. For example, it was demonstrated 

that while in some studies hybrid learning (Crowley, 2018; Francis, 2016; Korucu & Kabak, 

2020; Renee, 2017; Winn, 2016; Zenati, 2020), flipped learning (Kwan lo & Foon, 2017; 

Tekin, 2018; Tarazi, 2016) and web based learning (Toth, 2013; Özerbaş, 2012) generated a 

positive effect on mathematics achievement, in other studies online learning methods had no 

effect on achievement (Anthony, 2015; Boyd, 2018; Chaney, 2016; Huang, 2012; Ichinose, 

2011; Newberry, 2011; Norvell, 2017; Nies, 2018; Odom, 2006; Osborne, 2020; Pope, 2013; 

Şahinoğlu, 2012; Telford, 2011). 

 The results of the analysis yielded that the difference between the groups was 

significant for the variables of year of publication, country, education level and subject. When 

the effect size value is examined for the subject variable, it is shown that the highest effect 

size is in the study that deals with the subject of Arithmetic and Geometry. Chan and Leung 

(2014) researched computer assisted geometry teaching through the meta-analysis method and 

attained a high level of effect. Similarly, Deniz (2019) examined technology-assisted 

geometry teaching by employing a meta-analysis method and found a high effect size. It can 

be stated that these findings are in parallel with the findings of the current study. 

Conclusions and Suggestions 

 Based on the results of this investigation, it can be claimed that LMS use has a small 

effect on mathematics achievement. This value shows that the use of LMS does not account 

for mathematics achievement at a high level, according to the results of 43 experimental 

studies involving 15.296 students. In this study, no significant difference was observed 

between the groups for the variables of sample size, duration of application, application 

method and publication type. On the other hand, it has been revealed that the effect of LMS 

on mathematics achievement differs significantly for the variables of year, education level, 

country and subject between subgroups. 

 In this direction, further research can focus on comparative studies of real course 

designs with virtual course designs. Additionally, considering that the use of LMS has a very 

small effect on mathematics achievement, and some negativities may have been mediated in 

terms of teacher knowledge, how the management system is used, student adaptation, and 

technological access, it can be suggested that this situation should be investigated with a 

qualitative methodology that provides more in-depth and detailed data. 
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 It has been discovered that the use of LMS is more effective in the subject of 

Arithmetic and Geometry and at the university level. For this reason, especially the teaching 

activities on this subject can be supported by LMS and contribute to the increase in the 

mathematics achievement of undergraduate and graduate students. When the studies included 

in the meta-analysis are examined with reference to the type of publication variable, it has 

been uncovered that there are very few studies in the form of articles examining mathematics 

achievement in the use of LMS. Article studies examining mathematics achievement in the 

use of LMS can be prioritized. When the effect of LMS use on mathematics achievement is 

analyzed by country subgroup, studies conducted in Turkey have been shown to have a 

greater impact. The reasons for this strong effect in the use of LMS can be further 

investigated. This meta-analysis research covers studies between 2005-2020 and in a specific 

database. In new meta-analysis research, the study can be replicated by updating this time 

interval and expanding the databases. The present meta-analysis study examined the effect of 

LMS use on mathematics achievement. In future investigations, different disciplines can be 

identified as moderators and the results of LMS on mathematics and other disciplines can be 

compared.  
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Öğrenme Yönetim Sistemi (ÖYS) Kullanımının Matematik Başarısına Etkisi: Meta- 

Analiz Çalışması 

Özet: 

Bu araştırmanın amacı, LMS (Learning Management System) kullanımının öğrencilerin matematik başarısına 

etkisini meta-analiz yöntemiyle incelemektir. Araştırmaya, 2005-2020 yılları arasındaki standart sapma, 

ortalama ve örneklem gibi verileri içeren 43 deneysel çalışma dahil edilmiştir. .Araştırmaya dahil edilen 

çalışmalardaki toplam örneklem sayısı 15.296’dır. Veriler Comprehensive Meta Analysis (CMA) yazılımı 

kullanılarak analiz edilmiştir.Rastgele etkiler modeline göre analiz yapıldıktan sonra, LMS kullanımının 

öğrencilerin matematik başarısı üzerindeki Cohen d etki değeri 0.363 olarak hesaplanmıştır. Bu etki büyüklüğü 

değerinin alt grup analizi sonuçlarına göre; LMS kullanımın matematik başarısı üzerindeki etkisinin  örneklem, 

yayın türü, uygulama süresi ve uygulama yöntemi değişkenlerine göre alt gruplar arasında  anlamlı olarak 

farklılaşmadığı görülmüştür. Diğer yandan, yıl, ülke, konu ve öğrenim düzeyi değişkenlerine göre alt gruplar 

arasında anlamlı bir farklılaşma olduğu bulunmuştur. 

 

 

 

 

 

Anahtar kelimeler: Öğrenme yönetim sistemi, matematik başarısı, meta-analiz. 
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