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This study aims to reinterpret the findings of the studies investigating the effectiveness of using 
infographics on academic achievement. A mixed methods research design including both quantitative and 
qualitative sections was adopted on the use of infographics in education. For this purpose, a meta-analysis 
of 12 empirical studies on the effect of using infographics on academic achievement in education carried 
out during the period from 2016 to 2021 was conducted. Some moderator analyses such as school grades, 
implementation period and school subjects in which infographics were used were also conducted to reveal 
the effectiveness of using infographics in education. The findings suggest that using infographics in 
education has a positive effect on academic achievement and the effect is at a large level (g =1.599). In 

terms of moderator analyses, the academic achievement changed according to implementation periods of 
infographics. The highest effect size was in the “4-5 weeks” group (g = 1.343). The meta-thematic aspect of 
this study revealed three dimensions of infographics as cognitive contributions, challenges in using and 
development of infographics and, suggestions for application. More empirical studies are suggested to test 
the expressed power of infographics as an effective visual communication tool and teaching material. 
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1. Introduction

Educators need methods that engage and assist students in learning, remembering and applying 
new concepts (Ermis, 2008). The use of visual framework is one of the primary opportunities for 
educators and researchers to develop and expand knowledge, skills and abilities (Reyes, 2011; 
Sundeen, 2007). Visualization is important for disseminating information quickly, effectively and 
accurately in different environments such as research, education and journalism (Islamoglu et al., 
2015; Nesbit & Adesope, 2006). Today, with the development of many visualization tools in our 
digital society, these tools have become much easier to use and more user-friendly than years ago 
(Toth, 2013). Via various visualization tools and technology, the learning activities carried out in 
the classroom environment have gone beyond the walls of the classroom (Ozdamli et al., 2016; 
Smiciklas, 2012; Toth, 2013).     
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As one of the increasingly popular data visualization tools, infographics, information graphics, 
enable users to quickly provide an overview of almost any topic and visualize the big picture of a 
complex idea or content (Lamb et al., 2014; Moorefield-Lang, 2011). These tools are important ways 
of presenting complex data and communicating insights visually (Polman & Gebre, 2015). The 
term "infography" was originally used for information graphics in a media context, but now refers 
to the larger visual messaging tools used to present information (Nuhoğlu-Kibar & Akkoyunlu, 
2014). Furthermore, nowadays, the use of the word infographic has evolved to include a new 
definition that combines data visualizations, drawings, text, and images in a format that tells a 
story (Krum, 2014). Therefore, based on this definition, it is possible to say that infographics have 
three stages: a stage of visualized information or data; a design stage that includes illustrations, 
text and images; and a storytelling stage by combining previous elements on a single canvas. 
Visualization is associated with the presentation way of data sets that are presented in charts, 
graphs, maps and other graphic forms. On the other hand, the design phase includes text, 
illustrations and images as part of the integrity, as well as some graphic design options such as 
color, font and spacing as indicators of communicative qualities (Abilock & Williams 2014). The 
storytelling stage involves expressing the insights or messages transmitted through visual 
elements using rhetorical techniques such as juxtaposition or metaphors (Islamoglu et al., 2015; 
Krum, 2014). Since being a means to simplify and summarize complex information in an easy-to-
understand way, the main purpose of infographics is to provide a clear, and easy-to-understand  
explanation of the information shared with the reader (Lankow et al., 2012; Reavy, 2003).  In this 
case, the synthesis of quantitative research that clarifies a broader picture of the effectiveness of 
infographics in various learning environments becomes theoretically important. 

1.1. Literature Review 

In today's society, an information explosion and an increasing complexity of the subject matters in 
many fields have become widespread due to the easy access to readily available information 
(Keller & Tergan,2005). Hence, a change in producing, consuming and distributing information 
has gained importance to meet the requirements of the age (Ware, 2012). Nowadays, the fact that 
information is "at the tip of the fingers" provides convenience in obtaining, structuring, using and 
disseminating information. In this regard, information can be visualized to make large amounts of 
information easily accessible to users. Thereby, understanding the relationships between 
information items and visually searching the relevant information can be achieved (Keller & 
Tergan, 2005). In this respect, information design has become much more important and the use of 
data visualization and infographics is increased in order to quickly deliver more comprehensible 
information (Lamb & Johnson, 2014; Smiciklas, 2012) especially in the fields of education, science, 
and visual communication (Davis & Quinn, 2014; Polman & Gebre, 2015). 

The fact that education programs are expected to follow the needs of the age and renew the 
curriculum by determining the relevant needs (Uyan Dur, 2014). To this end, it is very important 
to choose suitable materials prepared for educational purposes. Choosing the materials in a way 
that is appropriate to the subject matter, understandable and remarkable will enable the 
information to be explained easily and comprehensibly without wasting too much time. On the 
other hand, besides organizing information correctly, presented it with an effective and creative 
visual design or with storytelling, or with efficient use of technology will affect student 
development and learning process positively (Ru & Ming, 2014; Toth, 2013). In line with the nature 
of this study, it is said that infographics are visual materials used in education for learners and 
teachers to transfer information about a specific subject more effectively and faster and support 
conceptual understanding through displaying data including colors and images (Oetting, 2015; 
Smiciklas, 2012). 
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1.1.1. Infographics in education 

Infographics hold an important place in education due to their illustration of the complex 
information in a compact form. Thanks to this feature of infographics, they allow teachers to 
prepare ready various learning activities, to summarize the unit, to engage learners with the 
course contents, and to teach the lesson more interactively and more productively (Vanichvasin, 
2013). In education, infographics are defined as educational resources that interpret the topic in the 
form of a unique and compelling story that includes introduction, key content, and conclusion 
sections (Bradshaw & Porter, 2017). Furthermore, infographics can be used in education as an 
alternative tool to enhance and share information in diverse digital channels, to develop students' 
visual communication skills such as creating and presenting visual knowledge, and to interpret 
and comprehend the subject (Smiciklas, 2012). Infographics are also utilized in a course as a 
communication tool to provide learners with discussions and, to share their ideas with their peers 
online via social media or in the classroom (MacQuarrie, 2012). Since infographics increase 
conceptual understanding and raise the chance of sharing information across a wide variety of 
digital ways, they enable learners to activate their verbal and visual–pictorial channels and 
contribute to their development of meaningful learning (Krum, 2014; Schrock, 2014; Smiciklas, 
2012). 

Some latest studies on using Bloom’s taxonomy to support visual learning skills (i.e., Arneson & 
Offerdahlin, 2018; Byrd, 2019) have emphasized the importance of selecting an assistive 
educational approach that includes the utilization of visualized technology in education. This is 
because we cannot ignore the fact that today’s students are very intertwined with technology and 
learn many things through technology by visualizing them (Gangwer, 2015; Shatri & Buza, 2017). 
As Wulandari (2013) states, the generation that was born and raised in the era of dominance of 
technology use and called digital native generation is familiar in the use and operation of 
technologic tools. Furthermore, this generation is different from previous generations in terms of 
some learning characteristics such as seeking information and the ability to use technology 
(Helsper & Eynon, 2010). For this reason, infographics are used in education to present 
information visually to these students, as they provide comprehensive information in any field 
such as showing the relationship between different concepts, transmitting the event or process, 
presenting a subject’s content and summarizing the learned topics (Meeusah & Tangkijviwat, 
2013). In this sense, positive influence of infographics on students’ learning quality has been 
concluded in some studies in the literature (i.e., Matrix & Hodson; 2014; Schulten, 2012; 
Vanichvasin, 2013). Likewise, Naparin and Saad (2017), who investigated the application of 
infographics in education, emphasized the advantage of using infographics over traditional 
method of teaching in terms of enhancing students' understanding and students’ showing high 
performance in the exams. In parallel with these all, in Fadzil’s (2018) study, it was concluded that 
infographics enhanced students’ engagement to learn better through technology. On the other 
hand, other advantages of infographics in education are outlined as: easily improving learners’ 
memory retention and comprehension (Vanichvasin, 2013), developing synthesizing and critical 
thinking skills (Islamoglu et al., 2015), improving the comprehension of reading and writing 
(Akdal, 2019; Davis & Quinn, 2014; Meacham, 2015; Saadah, 2019), simplifying the complex 
subjects such as history, mathematics, and science (Davis & Quinn, 2014), developing learners’ life 
skills, teamwork skills, and systematic thinking (Uyan Dur, 2014), improving learners’ hands-on 
learning, problem-solving, creative thinking and engagement (Davidson, 2014; Islamoglu et al., 
2015; Meacham, 2015),  

Although infographics have many advantages in facilitating learning, instructors taking the use 
of infographics into consideration as a course material or assignment should be aware of the 
challenges and difficulties that both instructors and students will face in terms of transferring 
information in a comprehensible and attractive manner (Howes & Stevenson, 2013). Toth (2013) 
found that students had difficulties with visual design elements due to the fact that they were 
unaware that considerable effort was required to create infographics, in other words, to transfer 
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large amounts of data into a purposeful, visual representation. Thus, the inability of students to 
blend too much information and to present it visually may obstruct the purpose of the message by 
causing misinformation and confusion (Cano, 2011; Moorefield-Lang, 2011). These challenges 
become even more complicated by time constraints when students are given homework to create 
an infographic within a fixed time (Chicca & Chunta, 2020; Howes & Stevenson, 2013; Toth, 2013). 
Therefore, Howes and Stevenson (2013) suggested that the time allocated to reveal the creativity 
aspects of students while creating infographics should be carefully considered and monitored. In 
addition, it should also be noted that infographics are not a straightforward genre that any 
students can create directly. Some specific and distinct skill sets are required to create them 
(Gonzalez, 2018).    

On the other side, there is always a debate on what makes infographics well designed 
stemming from the criticism against poorly designed and misleading infographics. It is due to the 
different presentation styles of the data presented in the infographics. Some designers present data 
in technical ways while others prefer more narrative and illustrative ways of data storytelling 
(Quispel et al., 2018). In this sense, it should be taken into account that the main function of an 
infographic is to transfer comprehensible information accurately, but also to transfer it in an 
attractive way (Bateman et al., 2010). Thus, blending data with design is important for the 
comprehensibility and attractiveness of infographics (Smiciklas, 2012). In designing infographics 
used in education, one must consider a strategy and target audience to provide students with an 
effective educational experience without seeking additional resources. Thus, effective infographics 
in an educational setting as mind maps, content summaries, or study tools are expected to transfer 
the essence or basics of a message without requiring students to thoroughly read the relevant text 
(Dunlap & Lowenthal, 2016; Ware, 2012). Accordingly, instructors or designers should focus on the 
concept rather than worrying about creating infographic texts (EDUCAUSE Learning Initiative, 
2013). It is of primary importance that instructors are more considerate of students’ literacy needs 
in the evaluation, selection and use of pedagogical materials (Gonzalez, 2018). Then, it is necessary 
to have confidence, knowledge, experience and specific skills in design and creating infographics 
(Shahin, 2020; Stones & Gent, 2015). 

1.1.2. Contribution of previous studies to current research 

The research on the educational use of infographics is still not fully sufficient in terms of 
synthesizing its educational and pedagogical aspects; and it is seen that most of the studies 
mentioned above and existing in the literature but not cited here have existed as qualitative 
research examining various significant aspects of infographics (i.e., Cemelelioğlu Altın, 2018; 
Dunlap & Lowenthal, 2016; Gallicano et al., 2014; Gonzalez, 2018). Furthermore, as understood 
from the relevant literature, while there is a growing number of experimental research conducted 
especially in the last six years, there is no meta-analysis research to examine and synthesize the 
experimental evidences. On the other hand, only one study was found synthesizing qualitative 
research. The study conducted by Naparin and Saad (2017) investigated infographics in various 
areas. The researchers used content analysis in qualitative dimension and reviewed 55 articles 
published from 2004 to 2016 on infographics and discussed the results. Therefore, a gap regarding 
the lack of meta-analysis studies and systematic reviews on specifically the use of infographics in 
education in the literature has emerged. In this context, it is thought that this research will make a 
significant contribution to the literature as it is a meta-analysis of quantitative recent studies that 
have been conducted in the field of education to question the effectiveness of infographics on 
academic achievement. Moreover, with this two-dimensional study designed as a meta-analysis 
and a meta-thematic analysis, it is aimed to contribute to the relevant literature and to pioneer new 
studies to be carried out in this context. Therefore, it is expected that this study will contribute to 
understanding the role of infographics in education by presenting a unique and integrative 
framework. What’s more, a meta-thematic dimension to the study enabled to combine common 
views obtained from qualitative research on the use of infographic in education. On the other 
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hand, through moderator analyses, we found out whether the effect of the use of infographics on 
academic achievement changed in terms of school grades, implementation periods and school 
subjects in which infographics were used.  

1.2. Variables of the Study 

In the meta-analytic review of this study, moderator variables were also selected to reveal if the 
overall effect size of the use of infographics in education was related to some features of the 
studies included in the meta-analysis. In this regard, in the coding process, it was observed that the 
studies have some common characteristics such as teaching infographics in different grades, 
duration of the use of infographics in experimental process, subject areas of instruction, number of 
students engaged in the use of infographics (class sizes, and kinds of infographics like visually 
intensive and text-intensive infographics (Çifçi, 2016; Yılmaz et al., 2019). On the other hand, many 
research included in the meta-analysis have suggested for further studies that the use of 
infographics in education should be addressed at different grades (i.e., Akdal, 2019; Alrwere, 2017; 
Alshehri & Ebaid, 2016; Çifçi, 2016; Kokoz, 2019; Yıldırım, 2018), different intervention duration 
(i.e., Caka, 2018), and different subject areas (i.e., Çifçi, 2016; Kokoz, 2019; Ozel, 2019; Yıldırım, 
2018). Thus, taking these into consideration, the moderator variables of this study are identified as 
school grades that refers to the education stages categorized as Primary School, Secondary School, 
High School and University; implementation period that refers to the durations during which 
infographic implementations were implemented. The periods of time were categorized as 2-3, 4-5, 
6-7, 8 and above weeks, and unspecified; and, school subjects related to subject areas of teaching in 
which infographics were used. These subjects were categorized as Geography, Science, Social 
Sciences, English Language Teaching, Mathematics and Information Technologies.  

1.3. Objectives of the Study 

This study aims to analyze and reinterpret the empirical studies that were conducted 
independently from each other through meta-analysis in order to determine the effectiveness of 
using infographics in education. In this regard, the primary aim of this study was to examine the 
general impact of infographics on academic achievement. The effectiveness of using infographics 
on achievement refers to the post-test scores of the experimental and control groups. On the other 
hand, this study also aims to provide in-depth information regarding infographics and their use in 
education through meta-thematic analysis. In this context, it should be noted that both quantitative 
and qualitative methods are included in the study. The following research questions were 
addressed in this study: 

1. What level of the average/overall effect size do the studies conducted between 2016 and 2021 
have? 

2. What are the views of participants on the use of infographics in education within the context 
of thematic review in accordance with document analysis? 

2. Method 

2.1. Methodology in the Quantitative Part 

It is a mixed method research in which both quantitative and qualitative methods are used 
together to determine the effectiveness of inclusion practices. According to methodologists, 
combining quantitative and qualitative research develops a more complete and complementary 
understanding by increasing the power of each approach (Creswell & Plano Clark, 2011). The 
methodological process and findings of the study are discussed separately in quantitative and 
qualitative parts. While the first part explains the meta-analytical research used to consolidate the 
findings of quantitative studies on infographics, the second part expounds the meta-thematic 
analysis part of the studies carried out qualitatively on the same subject. 
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2.1.1. Meta-analysis process of the study  

In the quantitative aspect, on account of identifying the effectiveness of using infographics on 
achievement, the relevant studies available in the literature were reached and analyzed through 
meta-analysis. 

2.1.2. Data collection process of the study 

The studies on infographics were searched in the databases of Web of Science, Google Scholar, the 
Higher Education Thesis and Dissertation Center of Turkish Council (YOK), ProQuest Dissertation 
& Thesis Global, Taylor & Francis Online, Scopus (A&I), Ebscohost-Eric, ScienceDirect, Wiley 
Online Library Full Collection, Springer LINK, and Sage Journals Online. The concepts of 
“infographics,” “use of infographics”, “visual tools,” “educational infographics,” “infographics 
and effectiveness”, and “infographics and academic achievement” were used to reach the relevant 
studies within the databases. As a result of the search process, we reached the studies investigating 
the effectiveness of using infographics in education during the period of 2016-2021. 

2.1.3. Inclusion and exclusion criteria of the study 

The inclusion criteria established to examine the effectiveness of using infographics in education 
included: (1) Since it has been revealed that experimental studies on the use of infographic in 
education have been conducted in recent years, the research has been limited to only six years. (2) 
The studies that were published English and non-English (Turkish) in international refereed 
journals, books and book chapters and unpublished theses and dissertations carried out in the 
period of 2016-2021 were scanned. (3) Empirical studies in which the experimental and control 
groups were used in the pre-test-post-test control group model and that include sample sizes, 
means and standard deviations or t-test values were considered as the inclusion criteria. The flow 
chart for literature review is given in Figure 1 in line with the PRISMA Flow Diagram (Moher, 
Liberati, Tetzlaff, Altman & The PRISMA Group, 2009). On the other hand, studies that did not 
meet the inclusion criteria were excluded from the research (See Figure 1). 

As given in Figure 1, as a result of scanning the databases aforementioned, a total number of 
173 studies were reached. Due to not meeting the inclusion criteria of the study and not including 
full texts, 141 of these studies were disqualified from the analysis. On the examination of the other 
32 studies in terms of their suitability and quality, 13 studies that were found to have irrelevant 
topics, not including measurements on academic achievement or to be duplications were also 
excluded. Finally, 7 studies that did not contain the data required for statistical calculations 
(𝑥, 𝑑𝑓, 𝑛) which are necessary for meta-analysis excluded from the study. Therefore, a total number 
of 12 publications consistent with the inclusion criteria and the research problem were included. It 
was determined that the total sample size of the studies consisted of 990 participants from 
experimental (𝑛 = 483) and control (𝑛 = 507) groups. 

2.1.4. Coding process 

The studies within the scope of the research were subject to a coding process to understand 
whether they meet the inclusion criteria of meta-analysis. In this regard, to put forth the reliability 
and validity of the study, a detailed coding form containing the general characteristics of the 
research included in the study was developed before the statistical analysis was carried out 
(Bangert- Drowns & Rudner, 1991). The coding form had two sections. The first section included 
information about the identity of the study such as the author name, study year, study type, study 
field and, class /grade.  The second section included information such as population size, effect 
size values and, application periods (see Appendix 1). Furthermore, during the coding process, 
two researchers as coders examined all the review research and made their evaluations in the form 
separately. Then, to reveal the inter- rater reliability between the coders, in other words, to reveal 
the consistency in the form, Miles and Huberman’s (1994) formula (consensus/(consensus + 
dissensus) x 100] was used and a consensus of  100% agreement was reached. 
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Figure 1 
Literature Flowchart (PRISMA-P flowchart) 

 

2.1.5. Data analysis process 

After determining the data for meta-analysis, they were coded and tabulated through Microsoft 
Office Excel program and percentage and frequency calculations of the relevant findings were 
made. For the effect sizes, heterogeneity test and publication bias calculations of each study, CMA 
3.0 software (Borenstein & Rothstein, 1999) was used. The effect sizes of the studies analyzed in 
this research was interpreted according to Cohen's (1992) guidelines suggesting that ≤  0.20 is a 
small effect size, 0.50 is a moderate effect size and ≥  0.80 is a large effect size. 
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2.1.6. Heterogeneity and effect sizes 

Heterogeneity test (Q-statistics) showing the Chi-square (χ2) heterogeneity test with degree of 
freedom (k-1) was used to test whether there is heterogeneity among the studies. Besides, I² value, 
an indicator of heterogeneity, (Petticrew & Roberts, 2006) was calculated and found to be 95.966 
which indicates a high level of heterogeneity according to the Higgins and Thompson (2002) 
classification. The effect size, which is considered to be an important unit in a meta-analysis, is a 
value that reflects the correlation between variables or the size of the difference between groups 
(Borenstein et al., 2009). The Hedges formula, which reveals the standardized mean difference 
between groups, was used for effect size estimation (Hedges & Olkin, 1985). In the meta-analysis 
studies, in order to calculate the effect size of the data, fixed effects model (FEM) and random 
effects model (REM) are used (Borenstein et al., 2009). While the studies in the FEM do not 
represent a study universe, in the REM, each study, whether it has a small or a large sample size, 
shows a more balanced distribution as it should be represented in the summarized effect 
(Borenstein et al., 2009; Raudenbush, 2009).  In this regard, in the interpretation of the effect sizes, 
the REM was taken into account. On the other hand, according to Field and Gillett (2010), in the 
calculation of the effect sizes in the social sciences, REM should be used as a standard rule 
regardless of whether there is a heterogeneous distribution. 

2.1.7. The reliability of the study 

In meta-analytical studies, some methods are suggested to ensure reliability. Mostly selecting the 
studies included in the meta-analysis among only published and important studies reveals the 
case of publication bias. The tendency of including more published studies in meta-analysis and 
the tendency of researchers to publish only statistically or clinically significant results are defined 
as publication bias (Greenhouse & Iyengar, 2009). To decrease or remove publication bias, 
Rosenthal's Fail-safe Number calculation was conducted (Rosenthal, 1979). The number of missing 
studies that would bring p value > alpha is 849. Due to being the fail-safe number obtained a very 
high value, it is possible to say that the effect size in this meta-analysis is not affected by 
publication bias (Cheung & Slavin, 2013).  The 𝑁 / (5𝑘 +  10) formula suggested by Mullen et al. 
(2001) in the fail-safe number calculation was applied and the result was found to be 
𝑁/(5𝑘 + 10) = 849/(5.12 + 10) = 849/70 = 12.13, which is greater than 1. This result is 
interpreted as an indicator of lack of publication bias (Mullen, et al., 2001). In addition, the meta-
analytical Orwin’s Fail-safe Number was calculated as 1296, suggesting that over 1296 studies with 
a mean risk ratio of 0.001 would need to be added to the analysis before the cumulative effect 
would become trivial. On the other hand, for the additional studies, when the effect size value is 
changed from null to 0.005, the number of additional studies increases to 250. The findings 
regarding Rosenthal’s and Orwin’s Fail-safe Number calculations show the reliability of the meta-
analytical processes in the current study. 

A funnel plot, which is a scatterplot comparing the measurement of effect sizes with study sizes 
(Sutton, 2009), is another method used for publication bias detection (Duval &Tweedie, 2000). It 
provides a visual summary of the current dataset (Cooper et al., 2009). In a funnel plot, while the 
effect size value is included in the X axis, Y axis represents study precision (sample size, variance 
or standard error) (Sterne & Harbord, 2004). In the absence of bias, the graph looks like an 
overturned symmetrical funnel (Sterne et al., 2011). 

The funnel plot graph given in Figure 2 shows that the majority of the studies included in the 
research were placed towards the top of the figure. While studies with small standard error values 
are collected near the upper part of the funnel graph and near the average effect size, studies with 
large standard error values appear towards the bottom of the graph (Borenstein et al., 2009). 
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Figure 2  
Adjusted Effect Size Funnel Plot 

 
Clustering most of the studies to the left of the mean in the graph is considered as asymmetry 

suggesting the possibility of publication bias (Borenstein et al., 2009). Therefore, Duval and 
Tweedie’s (2000) trim and fill method was applied and the adjusted funnel plot, where the 4 
studies included in the meta-analysis later were shown in black circles was given in Figure 5. The 
adjusted effect size value (g = 1.988) and the observed effect size value (g = 1.089), both of which 
have the same positive direction and large effect size, were found to be close to each other (see 
Table 1). Therefore, there is no difference in terms of effect classification. A large difference 
between the adjusted effect size and observed effect size values may be an indicator of publication 
bias (Card, 2012). In this condition, the publication bias observed in this study is not at a level to 
affect the below limit of the graph.  

Table 1 
Trim and Fill Method of Duval and Tweedie 

 Studies Trimmed Point Estimate Confidence Interval Q 

 Lower    Upper  

Observed 
values 

 
1.089 .867 2.330 272.667 

Adjusted 
values 

            4 1.988 1.448 3.258 813.724 

 
Table 1 shows that the adjusted value (1.988) and the observed value (1.089) have the same 

positive direction and large effect size. Four more studies are required to be added to the meta-
analysis for a symmetrical funnel plot. On the other hand, publication bias should be tested 
statistically as well as visually evaluated. Statistical evaluation is not recommended only when the 
number of studies is less than 10 (Sterne et al., 2000). Therefore, statistical tests were also employed 
to determine whether there was publication bias. According to the result of the Egger test (Egger et 
al., 1997), 95% confidence interval between −2.223 lower limit and 18.09 upper limit,  
Intercept = 7.934, 𝑡 =  1.740 and 𝑝 =  .11 >  0.5. In the Egger test, a “𝑝 value of 0.5 or less indicates 
that asymmetry is statistically significant” (Rothstein et al., 2005, p. 102). Therefore, it was not 
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confirmed an asymmetry in the funnel plot by the Egger test. Kendall's tau b coefficient was 
calculated in Begg and Mazumdar (1994) test. The result being greater than .05 (𝑇𝑎𝑢 𝑏 =  .36; 
𝑝 =  .11 > .05) indicated that the data do not provide sufficient evidence for the presence of 
publication bias in this sample of studies (Kromrey & Rendina-Gobioff, 2006).  

 

2.2. Methodology in the Qualitative Part 

2.2.1. Design of the study 

The qualitative part of the study contained a thematic analysis to expand the scope of the research 
by further probing the subject-matter in more details and to supply a more comprehensive 
information (Batdı, 2017a). Meta-thematic analysis is a method that involves the process of 
reviewing and re-evaluating the themes consisting of the participants' views on a certain topic 
determined by various thematic analyzes (Batdı, 2017b). Within the scope of the meta-thematic 
analysis process, the data obtained by document analysis are interpreted. Document analysis is a 
form of qualitative research in which documents and resources are examined and interpreted by 
the researcher in order to give voice and meaning around an evaluation topic in the targeted 
context (Bowen, 2009).  

2.2.2. Data collection and analysis process 

In the qualitative aspect of the study, 13 studies containing participants’ views on infographics 
were selected among the studies searched within the same databases. Data were collected in 
accordance with a documentary review through the content analysis and analyzed using the 
MAXQDA-11 program. The main aim in a content analysis is to reach some concepts and to reveal 
the relationships between them. For this aim, conceptualizations, from the data of the studies, are 
made and similarities of the concepts are brought together and coded with certain themes, and 
after the necessary adjustments, the results are interpreted (Yıldırım & Şimsek, 2016). To this end, 
in order to obtain qualitative findings, similar themes and codes were rearranged in a certain 
harmony and the findings were presented as models. In addition, in order to ensure reliability, 
corroboration and justification, the statements in the studies where the themes and codes were 
taken were shown in the text.  Direct quotations were originally given with no comment by the 
researchers to increase the reliability of the study and with study-codes and page numbers (i.e., in 
the code 6-QI-A-88, “6” code stands for the number of the study; “QI” code refers to Qualitative 
Infographics; “A” code represents Article and “88” indicates the quotation’s page number). 

2.2.3. Reliability of the meta-thematic process 

In the qualitative dimension of this study, in order to ensure consistency of findings, it is important 
that the meaningfulness and inter-consistency of codes and themes create integrity. Accordingly, 
for the inter-rater reliability of the study, agreement coefficient values (Cohen’s Kappa statistics) 
were calculated for giving the coders’ agreement (Yıldırım & Simşek, 2016) and found to be 
between .788 and .839 as “almost perfect agreement” (see Table 6, Appendix 2). 

3. Findings 

In this section, quantitative and qualitative findings of the study are presented separately. Table 2 
represents the descriptive data of the studies included in the meta-analysis. 
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Table 2 
Descriptive Data of the Studies in the Meta-Analysis 
Study Variables  Frequency Percentage 

Publication Year (k=11) 
   

2016 2 16.6% 
2017 2 16.6% 
2018 3 25 % 
 2019 5 41.6% 

Study Type (k=11) PhD Dissertations 1 8.3% 
Master’s Theses 5 41.6% 
Research Articles 6 50% 

The Lesson  in which the  
experimental study was conducted  
(k= 11) 

Geography 3 25% 
Science 3 25% 
ELT 1 8.3% 

Social Sciences 2 16.6% 
Information Technology 2 16.6% 
Mathematics 1 8.3% 

Duration of the Experimental 
Process (k= 11) 

2-3 Week 2 16.6% 
4-5 Week 4 33.3% 
6-7 week 2 16.6% 
8 and + week 1 8.3% 
Unspecified 3 25% 

Grade/ Class Level  (k= 11) Primary education 1 8.3% 
Secondary education 6 50% 
High school 2 16.6% 
University 3 25% 

 
The descriptive data of the studies in Table 2 show that there is an increase in the number of 

experimental studies on the use of infographics in education every year. Of the studies, 16.6%  
(f = 2) were carried out in 2016, 16.6% (f = 2) in 2017, 25% (f = 3) in 2018, and 41.6% (f= 5) in 2019. 
On the other hand, while 41.6 % (f = 5) of the studies were master’s theses, 50% (f = 6) were 
research articles and 8.33% (f = 1) were PhD dissertations. Of the studies, 25% (f = 3) were 
regarding the use of infographics in Geography lesson, 25% (f = 3) in Science, 8.3% (f = 1) in 
English Language Teaching, 16.6% (f = 2) in Social Sciences lessons,16.6% (f = 2) in Information 
Technology, and 8.3 % (f = 1) in Mathematics. When taking the duration of the implementation of 
experimental procedures into consideration, the time spent on the most experimental 
implementations was found to be in the range of 4-5 weeks (33.3 %; f=4). This is followed by the 
range of 2-3 weeks (16.6%; f = 2) and 6-7 weeks (16.6%; f = 2). In 8.3% of the studies (f = 1), the time 
allocated to experimental procedures was 8 and above weeks; and in 25% (f = 3), it was 
unspecified. With regard to grade level, while the most studies were carried out at secondary 
education level (50%; f= 6), the least was conducted at primary education level (8.3%; f=1). Of the 
rest studies, 25 % (f=3) were carried out at university level, and 16.6% (f=2) at high school level. 
 

3.1. Quantitative Findings- Findings of Meta-Analysis 
 

Table 3 shows the homogeneity value, average effect sizes, and confidence intervals for FEM and 
REM, as well as the effect sizes of the studies to be included in the meta-analysis.  
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Table 3. 
Average Effect Sizes and Lower and Upper Values of Confidence Interval in terms of Effect Model 

Model 
type 

𝑘 Hedges’g SE 

95% Confidence                           
Interval 

  𝑄 𝑑𝑓   Z 𝐼2 𝑝 

Lower Upper  11    

FEM 12 1.090 .073 .947 1.233 
272.667 

 14.934 95.966 .000 
REM 12 1.599 .373 .868 2.330  4.266 .000 

 
As given in Table 3, according to REM calculations, the overall effect size was Hedges’g= 1.599, 

which is a large effect size according to Cohen’s (1992) classification. The standard error was .373 
and the upper limit for 95% of the confidence interval was 2.330 while the lower limit was .868. 
When the statistical significance was calculated according to the z-test, it was found to be 4.266  
(p = .000).    
As a result of the heterogeneity test, the 𝑄 statistical value was found to be 272.667. Due to the 𝑄 
statistical value’s exceeding the critical value of the chi-square distribution (χ2

 (.95) =19.67), the 
distribution of the effect sizes was confirmed to be heterogeneous.  On the other hand, the 𝐼² value 
was found to be 95.966% indicating a high level of heterogeneity according to the Higgins and 
Thompson (2002) classification which indicates a considerable heterogeneity from 75% to 100. As a 
result, the value (g=1.599) in the REM shows that the results are in favor of the effectiveness of 
using infographics on academic achievement in education. The forest plot of the 12 studies 
included in the research is given in Figure 3. 

 

Figure 3 
Forest Plot of the Studies 

 
 

According to the forest graph given in Figure 3, while Yılmaz et al.’s (2019) study has the widest 
range of confidence interval, Ozel’s (2019) study has the narrowest confidence interval. As a result, 
except for the study conducted by Ozel (2019), all studies included in this study have a positive 
effect, which shows that the effectiveness of infographic use is in favor of experimental groups. 

3.1.1. Moderator Analyses  

School grades, implementation periods and school subjects were the moderators of this study. In 
order to identify the overall effect sizes of the studies included in meta-analysis according to the 
school grades, the studies were distributed into four groups as, Primary Education, Secondary 
Education, High School and University. However, the group Primary Education was excluded 
from the analysis as it included only one study. In this regard, Valentine et al., (2010), took up the 
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question ‘‘How many studies do you need to do a meta-analysis?’ in their study and they 
explained the minimal number of studies as two.  

 Table 4 
The Results of  the moderator analyses  

Moderators Groups 
Effect Size and 95%  Confidence 

Interval 
Test of Null Heterogeneity 

𝑘 Hedge’s g Lower Upper Z 𝑝 𝑄- value df 𝑝 

School Grades Primary     
education 

1 - - -      

Secondary 
education 

6 2.458 1.089 3.827 3.519 0.000    

High school 2 0.752 -2.520 4.024 0.450 0.652    
University 3 1.140 -0.755 3.035 1.179 0.238    

 Tot. Betw. Overall 12 1.492 0.259 2.726 2.371 0.018 2.558 2 0.634 
 
 
Implementation 
Periods 

2-3 Week 2 0.345 -1.099 1.790 0.469 0.027    
4-5 Week 4 1.343 0.155 2.530 2.216 0.027    
6-7 week 2 0.710 0.736 2.156 0.962 0.336    
8 and + week 1 - - -      
Unspecified 3 1.267 0.247 2.286 2.434 0.015    

 Tot. Betw. Overall 12 2.616 0.299 4.933 2.213 0.027 51.683 3 0.000 
 
 
 
School Subjects 

Geography 3 1.501 -0.284 3.285 1.648 0.099    
Science 3 3.266 1.405 5.127 3.440 0.001    
ELT 1 - - -      
Social Sciences 2 0.850 -1.360 3.060 0.754 0.451    
Information 
Technology 

2 0.555 -1.638 2.747 0.496 0.620    

Mathematics 1 - - -      
 Tot. Betw. Overall 12 1.608 0.373 2.843 2.552 0.011 4.803 3 0.440 

 
According to the analysis results of the remaining three groups of the school grades, the 

secondary Education group with a 2.458 value had the highest overall effect size while the High 
School group with a 0.752 value had the lowest overall effect size. In Table 4, the 𝑄𝐵 = 2.558 value 
was detected according to the intergroup heterogeneity test results. Since this value was lower 

than the 𝜒2 distribution value which was recorded to be as 𝜒 (0.95)
2 = 5.99 for 2 degrees of freedom, 

it can be said that there are no significant differences amongst the inter-groups (𝑍 =  1.233; 
𝑝 > 0.05). This finding shows that the level of academic achievement does not differ in the school 
grades in which infographics were used. 

To determine if the overall effect size of the use of infographics change in accordance with the 
implementation period, the application durations of infographics within the studies were grouped 
as 2-3; 4-5; 6-7; 8 and upper weeks and “Unspecified.” The group “8 and upper” was excluded 
from the analysis because it included only one study. The remaining four groups were included in 
the analysis and according to the results, while the lowest value was observed in the “2-3 weeks” 
group (g = 0.345), the highest value was in the “4-5 weeks” group (g = 1.343). In the intergroup 

heterogeneity test, the value was found to be 𝑄𝐵 = 51.683. The 𝜒 
2 distribution value was  

𝜒 (0.95)
2 = 7.82 for 3 degrees of freedom. Accordingly, the QB statistical value (𝑄𝐵 = 51.683) was 

greater than the critical value of the 𝜒2  distribution (𝜒 (0.95)
2 = 7.82). Thus, the academic 

achievement shows changes according to implementation periods of infographics (𝑍 =  0.020;  
𝑝 <  0.05).   

To identify the impact of the school subjects on the overall effect size, the studies were grouped 
as Geography, Science, ELT, Social Sciences, Information Technology, and Mathematics. However, 
the groups ELT and Mathematics were excluded from the analysis due to including only one 
study. The remaining four groups were analyzed and the analysis results showed that the highest 
effect size was observed in Science course (g= 3.266) while the lowest effect size was seen in 
Information Technology course (g= 0.555). Additionally, the intergroup heterogeneity test value 
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was found as 𝑄𝐵 = 4.803; and, the  𝑄𝐵 statistical value (𝑄𝐵 = 4.803) was lower than the critical 

value of the 𝜒2 distribution (𝜒 (0.95)
2 )7.82. Therefore, no significant differences were found in the 

effect sizes according to the school subjects; which means academic achievement did not change in 
terms of the school subjects in which infographics were used (𝑍 =  2.552;  𝑝 > 0.05).   

 

3.2. Qualitative (meta- thematic) Findings  
 

As a result of a detailed analysis of the qualitative data within the context of meta-thematic 
analysis, three models were generated as ““Cognitive Contributions of Infographics” (Figure 4), 
“Challenges in Using and Development of Infographics” (Figure 5) and, “Suggestions for 
Application of Infographics” (Figure 6) by gathering into themes and codes.  
 

3.2.1. Findings related to cognitive contributions of infographics 
 

The contributions of infographics to the cognitive domains of the participants were modeled and 
given in Figure 4. 

Some codes regarding the use of infographics in the process of teaching-learning were given as 
“Enabling learners to recognize their learning strategies, Visualizing information clearly in 
learners’ minds, Promoting in-depth understanding, Stimulating engagement, Encouraging 
attention, Fostering creativity and imagination, Faster way to learn, Promoting big-picture 
thinking, Providing permanent learning, Contribution to shaping knowledge in learners’ minds, 
Opening minds to new ways of learning, Enabling to shape knowledge in minds, and Helping 
conceptualize a topic.” 

Figure 4 
Cognitive Contributions of Infographics 

 
   

In the form of the  relevant codes, the following expressions were taken into account: From the 
study coded 7-I-PhD-95 “It is an important way to present a large amount of information and 
provide a quick summary for someone to learn”; from the study coded 4-I-A-506 “Infographics 
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clearly visualized the information students studied on” and “Creating an infographic helped shape 
the information in my mind.” On the other hand, the expressions “Creating the infographic helped 
me better understand how having a simple, visual layout of information can make a topic more 
interesting to the reader” from the study coded as 1-I-A-171 highlight that infographics are as a 
means of conveying versatile information in an easy way to understand and conceptualizing a 
topic. These codes taking part in this model demonstrate that when infographics are involved in 
the learning process, they have contributed to the participants’ cognitive domains in many ways 
such as facilitating learning, increasing the retention of their learning, developing visual thinking 
skills, etc.  

 

3.2.2. Findings regarding challenges in using and development of infographics 
 

In the meta-thematic analysis of the related studies, it was seen that there were challenges with the 
use and development of infographics. Therefore, the negative aspects of infographics were 
discussed in two different dimensions, from the viewpoint of teachers and students, and 
synthesized with a model given in Figure 5. 

Figure 5 

Challenges in Using and Development of Infographics 

  

In Figure 5, some codes related to the challenges from the perspective of teachers can be 
expressed as “Teachers’ being not open to trying something new, Extra work and time involved, 
Being more difficult than traditional instruction, Not knowing how to follow steps to develop 
infographic, Resistance to changing method of teaching, Teachers' insufficient knowledge of 
subject, and Lack of visualization skills and abilities.” For the creation of the relevant codes, some 
expressions taken as references from the studies regarding the use of infographics by teachers are 
especially resistance to changing their teaching methods and not open to doing this. From the 
relevant studies especially the one emphasizing the challenges of infographics indicates some 
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important points (coded as 7-I-PhD-147- 258) “…I guess we might have teachers who are not open 
to making infographics just because it's different and it's not something they were taught…I think 
some teachers may be resistant. And many of us teach our lessons in the same old routine, you 
know, preparing something new for us might be like developing a new method or a new way of 
teaching.”  

Some codes regarding the challenges from the perspective of students can be expressed as 
“Students’ being not familiar with infographics, Students’ not grasping concept of infographics 
easily, Visual impairments and disabilities, Being additional stressor for students, Students’ not 
knowing how to develop infographics, Lack of imagination, Taking time to learn visual thinking 
and learning strategies.  

To this end, the study coded as 5-I-PhD-141emphasizes that students are not familiar with 
infographics. Therefore, they have difficulty in finding the right format and design plan to create 
infographics: “Creating an infographic requires special skills such as design, writing –namely, it 
requires certain skills in how to organize, visualize and transmit the basic information contained in 
a complex dataset in design.”  Moreover, in the study coded as 12-I-A- 252, one of the factors 
perceived to influence the use of infographics was expressed as not understanding the content in 
to develop an infographic: “To show current information as an infographic, it is necessary that you 
should understand the content quite deeply.”  

 

3.2.3. Findings related to suggestions for application of infographics  
 

In Figure 6, some suggestions obtained from different studies on infographic application were 
modeled with the relevant codes.  

Some codes from the teachers’ perspectives are as follows: “It should be understood how to 
develop an infographic, It should be a significant part of the course, It should be collaborated with 
other teachers, Additional training for infographics should be provided, and It should be picked 
the right course/topic for infographics.” The statements quoted from the 7-I-PhD-149 coded study 
emphasizing the importance of being trained on how to develop an infographic are worth paying 
attention “If I had been more educated on how to develop an infographic before giving it to my 
students, I would understand that they really need to learn better…" More training for teachers on 
infographic development might help teachers understand how to develop an infographic. 
Otherwise, teachers cannot assist students in developing their own infographics “I think if you 
want students to be able to do something, you must show it to them, model it, to some extent ...”(7-
I-PhD-218). “Educators should reappraise the suitability of infographics as teaching tools and 
reexamine their own roles in modeling their practices to students.” (5-I-PhD-117). The study coded 
12-I- A- 252 highlights the fact that appropriate courses or topics are also important in the use of 
infographics “I think its [an infographic’s] use in chronological knowledge in History lesson may 
provide high-level learning.”  

As given in Figure 6, some of the codes regarding suggestions from the perspective of students 
can be expressed as “It should be provided students with examples/samples of infographics, It 
should be provided technology training, It should be informed students up front about materials 
needed, It should be provided tools and resources, and It should be provided help 
selecting/refining information.” The statements in the study coded as 12-I-A-252 “The preliminary 
stage in infographic development is difficult. Therefore, students should be provided with 
examples/samples of infographics beforehand” emphasize the suggestions for providing sample 
materials to students before they prepare infographics. Moreover, the study coded as 2-I-A-22 
suggests that the educators should keep up with the current technology for guiding the use of 
infographics by students in the classroom as a course material. Therefore, this study also contains 
some suggestions regarding formulating ways and examples to students in order to implement 
infographics to their future classroom. 
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Figure 6 
Suggestions for Application of Infographics 

 
4. Discussion 

4.1. Academic Achievement 

In this study, in which 12 experimental studies were synthesized through meta-analysis to reveal 
the effectiveness of using infographics on achievement in education, the effect size value according 
to REM calculation was found to be 1.599 (Hedges’g). This value shows a positive, significant and 
large effect according to Cohen’s (1992) classification. Consistency in the effectiveness of 
infographics in favor of the experimental group was also supported by other studies included in 
the analysis (i.e., Alrwere, 2017; Alshehri & Ebaid, 2016; Caka, 2018; Çifçi, 2016; Doğru, 2019; 
Karasu, 2019; Kokoz, 2019; Nwosu Ebere & Awotua-Efebo, 2017; Yesiltas & Cevher, 2018; Yıldırım, 
2018; Yilmaz et al., 2019). Furthermore, consistency in terms of positive impact of infographics on 
achievement was also supported by the studies that were excluded from the analysis (i.e., Afify, 
2018; Akdal, 2019; Al-Mohammadi, 2017; Hassan, 2016; Hertavira, 2019; Ozdal & Ozdamli, 2017; 
Saadah, 2019; Waller, 2018; Yarbrough, 2019). Similarly, Noh and Son (2015) stated that 
infographics contribute positively to achievement and attitude by improving visual thinking skills 
and improving students' understanding in schools both scientific concepts and communication 
skills. Baldwin and Wade (2012) also agreed that infographics contribute positively to students' 
level of interest, understanding and achievement. Conversely, the study, conducted by Ozel (2019) 
and included in the met-analysis, concluded no significant increase in achievement at all stemming 
from the use of infographics when compared to the traditional method recommended in the 
science curriculum. The author stated that this result may be due to the selection of students who 
do not have a certain level of readiness. However, Alrwele (2017) chose the sample of the study 
from university students with high readiness. In a similar way, Al- Mohammadi (2017), who used 
infographics to teach the basics of computer programming and concluded that it facilitates 
students' learning, selected study group from students with high computer skills. Based on this 
finding, it is suggested that apart from the effects of infographics on achievement, which are 
commonly used in the relevant literature, their effects on the other variables such as attitude, 
motivation, permanence and readiness should be examined. As a result, due to such factors as 
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contributing visualization of information to the effective use of time, increasing permanence in 
learning it can be concluded according to the empirical research available in the literature that the 
use of infographics has a positive effect on achievement. The findings reached in this study also 
support this general conclusion.  

Additionally, moderator analyses were made within the meta-analytic evaluation to determine 
if the effectiveness of using infographics in the teaching-learning process with regard to school 
grades, implementation periods, and school subjects. As a result, changes in the academic 
achievement were observed in the results of the moderator analysis conducted according to 
implementation periods of infographics. 

4.2. Implementation Periods of Infographics 

The duration of exposure to data visualization is reported to be an indicator of what to be learnt, 
interpreted and experienced (Alrwele, 2017; Krum, 2014; Uyan Dur, 2014). The results revealed 
that infographics were less effective when their implementation periods were limited to 2-3 weeks. 
On the other hand, the highest overall effect size was seen to be in “4-5 weeks” group (g = 1.343). 
In a similar fashion, some studies that investigated the effect of using infographics on learning 
outcomes found an increase in academic achievement with the use of infographics within a period 
of 4-5 weeks (i.e.,Caka, 2018; Doğru, 2019; Kokoz, 2019; Yeşiltaş & Cevher, 2018). Moreover, to 
promote higher-level thinking, more time is necessary in class to implement the activities 
(Sparapani, 2000). Howes and Stevenson (2013) asserted that the time-related restrictions allocated 
for the use of infographics lead to limitations in the development of visual thinking.   

4.3. School Grades and School Subjects (Courses) 

The academic achievement level in school grades in which infographics were used did not show 
any significant changes. Further findings of the moderator analysis regarding the school subjects 
indicated no significant differences. The effect of using infographics on the academic achievement 
level did not change according to different school subjects. It was revealed in this study that 
experimental studies for the use of infographics in education were conducted in the last 6 years. 
Thus, it is clear from the results of this study that these limited studies are distributed in certain 
courses, especially in Geography and Science courses. In Gover’s (2017) study, it is stressed that 
some courses like Mathematics, Science, Statistics and, Biology might be more appropriate for 
infographic use than a course designed in a non-visual context, such as Writing. In this regard, the 
author suggests that researchers should be welcome to use infographics whether in the courses 
which currently utilize information visualizations or in high-level courses that could have a better 
environment for an infographic use. 

4.4. Cognitive Contributions of Infographics 

Meta-thematic analyzes to reinterpret the relevant themes and codes taking part in the included 
studies (Batdı, 2019) on infographics were made. A theme regarding the contributions of 
infographics to the cognitive domain was created and the codes that were collected under this 
theme were re-evaluated. It has been revealed that infographics are effective in student 
achievement, enhancing creativity and high-level thinking skills. They facilitate the learning 
process and provide permanent learning (Akkoyunlu & Yılmaz, 2005; Davis & Quinn, 2014; Hart, 
2013; Howes & Stevenson, 2013; Mol, 2011; Toth, 2013; Yıldırım, 2016). Moreover, they also 
provide a way to visualize information clearly in learners’ minds and facilitate to remember the 
subjects (Callow, 2006; Reyes, 2011; Rosier & Dyer, 2010; Vanichvasin, 2013; VanMeter & Garner, 
2005). While helping develop such skills as big picture thinking, critical thinking, imagination, 
discovery, research and, synthesis, infographics have been found to facilitate information recall 
and reinforce retention of knowledge (Abilock & Williams, 2014; Davidson, 2014; Gallicano et al., 
2014). Using infographics for instructional purposes enables students to recognize their learning 
strategies, and makes a positive contribution to their learning process as well (Fridman, 2018; 
Gonzales, 2018). It has also been reported that infographics help students learn how to organize a 
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lot of information in a small space (Baldwin &Wade, 2012; Borkin et al., 2013; Uyan Dur 2014; 
Yuruk et al., 2019). In addition to all these, the relevant literature has proved that infographics 
make classroom environments more convenient for students to learn in fun (Alford, 2019; 
Apriyanti et al., 2020; Dursun& Odabaşı, 2011; Gover, 2017; Jones et al.,, 2019).  

4.5. Challenges 

In addition to their benefits at the cognitive level, infographics have been reported to have some 
challenges as well. Some negative aspects from the perspective of teachers were mentioned as 
extra work involved, not knowing how to follow steps to develop an infographic, being more 
difficult than traditional instruction, teachers’ being not open to trying something new and lack of 
technology and research skills. The resistance of an instructor to change the way they have taught 
and the extra time and work required to incorporate infographics were identified by Gover (2017) 
as the biggest factors facing use of infographics in education. Similarly, despite to many 
advantages, Chicca and Chunta (2020), claimed that time consuming was one of the disadvantages 
of infographics. They expressed educators’ inexperience in designing infographics and in using the 
technology as the other disadvantages that were in line with the results of this study. However, 
technology skills are required to use infographics among educators (Bradshaw & Porter, 2017; 
Fullan & Langworthy, 2014; Sadık, 2008; Shahin, 2020). Accordingly, educators need to learn and 
understand technologies themselves in order to teach them effectively to students (Hitchcock & 
Battista, 2013). On the other hand, unfamiliarity of teachers with infographics and their 
development steps has the potential to influence the use of infographics as an educational tool. In 
this context, the findings of the study conducted by Jones et al. (2019), reinforce the importance 
that instructors learn to use infographics before trying to teach them.  

Some negative aspects of infographics from the perspective of students were mentioned as 
students’ not knowing how to develop infographics, being unfamiliar with infographics, difficulty 
in organizing large amounts of information, taking time to learn visual thinking and visual 
learning strategies, lack of imagination and potential resistance from students stemming from 
learning styles. Stones and Gent (2015) emphasized in their work that teachers’ efforts on how to 
organize and visualize information in the use of infographics help both familiarize students with 
the infographic concept and develop their own infographics. Despite providing students with 
opportunities to utilize infographics in class presentations, Silverman and Piedmont (2016) 
claimed that the support given to students in developing their visual learning skills was 
insufficient. Whereas, “being able to visualize a concept in the mind is a central tenet of 
infographics” (Gover, 2017, p. 48). Moreover, the results of this study are consistent with the 
results of meeting the needs of students to improve their visual skills (i.e., Brown, 2014; Gallicano, 
et al., 2014; Gonzales, 2018; Fridman, 2018). With regard to difficulty in organizing information, 
Yıldırım et al., (2014) observed that the challenges that students struggled with were related to 
organizing large amounts of information.  

4.6. Suggestions for Application of Infographics 

It may be suggested that infographics for educational use should be designed in accordance with 
class levels, the right course/topic, learners’ expectations, and contribute to students’ learning, 
especially by helping them learn how to associate verbally weighted content with visuals. 
Additionally, students should be guided and supported with examples/samples of infographics, 
the time needed for infographics should be accommodated and well-arranged. Moreover, 
additional infographics training should be provided. As mirrored by outcomes that appear in the 
literature, instructors should provide examples to students to create infographics and support 
them instructionally and in accordance with this purpose, students should be given opportunity to 
develop their own topics (Fridman, 2018; Toth, 2013). While doing this, it is expected that structure 
and functionality should be considered first and then the decoration should be focused on 
(Naparin & Saad, 2017). In the same vein, Abilock and Williams (2014) suggested that students 
spent a significant amount of time in infographic development and planning processes. In this 
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case, after the infographic topic was chosen, teachers were expected to assist students in planning 
and carrying out the research process. The role and importance of supporting students with 
feedback in infographic development is also emphasized in the literature (Howes & Stevenson, 
2013; Toth, 2013). In this regard, Davidson (2014) suggests that feedback should be provided to 
students in a learning environment to present their work related to infographics. In order to 
maintain the success of application, it is also recommended additional training to use infographic 
strategies in the classroom. Cano (2011) stated that most people had difficulty in using visual 
formats effectively, which was due to the lack of training in expressing information through visual 
communication. Since it is necessary to acquire some skills to use visual tools, capture and reveal 
ideas and concepts, (Brown, 2014; Cemelelioğlu Altın, 2018; Fridman, 2018), practical applications 
and teacher training appear necessary. On the other hand, to familiarize students with the 
infographic concept, students should also be provided with access to infographics outside of the 
classroom to support them in terms of additional learning, such as web-based applications and 
instructional videos. 

5. Conclusion and Implications  

Regarded as the educational application of information visualization forms, infographics are on 
the agenda of educational research due to not only encompassing extant learning strategies and 
perspectives such as visual thinking, visual learning, visualization but also the potential benefits it 
can provide for teaching a variety of school subjects. Therefore, this study included a synthesis of 
the relevant studies conducted within the last six years. Meta-analysis results of 12 studies 
revealed that educational use of infographics has a positive effect on academic achievement of 
learners. On the other hand, this conclusion was supported by the data obtained from the 
qualitative dimension of the studies included in the meta-thematic aspect of this research.  

Within the scope of this study, it is possible to mention some implications for future research. In 
the literature review process, it was observed that academic studies on the use of infographics in 
education and effective infographic design are limited to descriptive studies (i.e. Dunlap & 
Lowenthal, 2016; İslamoğlu et al., 2015; Nuhoğlu-Kibar & Akkoyunlu, 2014; Vanichvasin, 2013). 
However, it is possible to say that empirical research on the use of infographics in education and 
their effects on learning have gained intensity in the literature for the last six years. Therefore, 
more empirical studies are needed to test the expressed power of infographics as an effective 
visual communication tool and teaching material. In this regard, we believe that some future 
experimental research designed to test the effectiveness of infographics in education could 
probably provide us with important data within various national contexts. An additional 
implication for future research is the variables which are limited to three in the current study but 
mentioned in limitations of the study; therefore, revealing the moderating effects of variables 
could be suggested to future researchers. And last but not least, since the meta-thematic analysis 
was also included in the scope of this study and the meta-thematic results supported the 
contributions of infographics to learning, it is suggested that further researchers make use of 
various methodologies to fully explore the contributions of the use of infographics in education.   

6. Limitations  

The meta-analytic findings of the study should be evaluated carefully together with its limitations. 
One considerable limitation of the study is to include the studies conducted in education. Another 
limitation is that the studies included in meta-analysis were not specified with more sub-groups. 
Therefore, three variables were considered and analyzed. This limitation is due to the limited 
number of experimental studies that were observed in the published literature on the use of 
infographics on academic achievement in education and many could not include sufficient data for 
sub-groups. What’s more, the meta-analytic finding of this study is limited to revealing the effect 
of infographics on academic achievement. However, although the experimental studies carried out 
to reveal the effect of infographics on reading comprehension (Akdal, 2019), on visual learning 
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designing skills (Afify, 2018), on writing skills (Saadah, 2019) have been available in the literature, 
they were excluded from the scope of this study. Therefore, apart from academic achievement, it 
should also be revealed the effects of infographics on learners’ attitudes, motivation, metacognitive 
strategies, readiness, permanence, and perceptions.  
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Appendix 1  
The Meta-Analysis Data Collection Form 
 Studies 

(Author, Year) 
Study 
Type 

Number of 
participants 

Course/ Field 
Class 

/Grade 
Application 

period 
Effect 
size 

1 Doğru (2019) Master’s 
Thesis 

TG: 65 
CG: 65 

Geography 
 

Secondary 
education 

5 Weeks 3.226 

2 Kokoz (2019) Master’s 
Thesis 

TG: 60 
CG: 60 

Geography 
 

High 
school 

4 Weeks 0.548 

3 Caka (2018) PhD 
Dissertation 

TG: 42 
CG:42 

Information 
Technologies 

University 4 Weeks 0.297 

4 Ozel (2019) Master’s 
Thesis 

TG: 27 
CG: 27 

Science 
 

Secondary 
education 

2 Weeks -0.142 

5 Yıldırım (2018) Master’s 
Thesis 

TG: 20 
CG:20 

Social Sciences Secondary 
education 

6 Weeks 0.665 

6 Yesiltas & 
Cevher (2018) 

Research 
Article 

TG:22 
CG:20 

Social Sciences Secondary 
education 

4 Weeks 1.035 

7 Alrwere (2017) Research 
Article 

TG:83 
CG:82 

Language 
 

University Not 
specified 

2.300 

8 Alshehri & 
Ebaid (2016) 

Research 
Article 

TG: 15 
CG: 17 

Mathematics 
 

Primary 
education 

Not 
specified 

0.855 

9 Çifçi (2016) Research 
Article 

TG:56 
CG:57 

Geography 
 

High 
school 

6 Weeks 0.752 

10 Yilmaz et al. 
(2019) 

Research 
Article 

TG:40 
CG:40 

Science 
 

Secondary 
education 

8 Weeks 10.757 

11 Karasu (2019) Master’s 
Thesis 

TG:60 
CG:49 

Science 
 

Secondary 
education 

2 Weeks 0.828 

12 Nwosu Ebere &  
Awotua-Efebo 
(2017) 

Research 
Article 

TG:26 
CG:28 

Information 
Technologies 

 

University Not 
specified 

0.815 

Note. CG: Control group; TG: Treatment group 
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Appendix 2 
Cohen Kappa Values of the Themes in the Study 

 Effects of Infographics in Education 
 Cognitive   Challenges   Suggestions   

 K2    K2   K2   

K
1 

 + - Σ  

K
1 

 + - Σ  

K
1 

 + - Σ  

 + 28 3 31  + 30 2 32  + 26 1 27  
- 3 19 22  - 3 24 27  - 2 14 16  

 Σ 31 22 53   Σ 33 26 59   Σ 28 15 43   
Kappa: .806       p: .000  Kappa: .788      p: .000    Kappa: .839     p: .000   

 


