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Abstract—This study aims at studying the effect of the difference between
infographic designing types , static versus animated , on developing the skills of
designing and producing visual learning materials, and the recognition of the
design elements and its principles. The study was conducted on a sample of
students of the College of Education at Imam Abdu Rahman bin Faisal Univer-
sity (IAU) in the Kingdom of Saudi Arabia. The number of the sample students
is 36, and they are among the students who are enrolled to study design and
production of instructional media course (EDU195N) in the second semester of
2016/2017. The students involved are divided into two experimental groups.
Group (1) consisted of 19 students who have studied the learning content
through static infographics via WhatsApp platform. And group (2) consisted of
17 students who have studied the learning content through animated in-
fographics via WhatsApp platform. In the overall, the results revealed that in-
fographics effect the development of some learning outcomes. Besides, the re-
sults also demonstrated that static infographic type has more effects on develop-
ing skills of designing and producing visual learning materials and recognizing
its elements and principles compared to the animated type. And this suggests
deep consideration of integrating infographics in teaching e-courses, as well as
considering the characteristics and appropriateness of each of the designing
types, static versus animated when implemented in the instructional processes
for better outcomes for learners.

Keywords—yvisual Learning - e-learning Platforms - social networking plat-
form, WhatsApp- computer graphics- principles of visual design- Saudi Arabia

1 Introduction

The infographics are modern technologies, which are visual presentations in which
graphic drawings (illustrations, symbols, maps, graphics, etc.) are combined with
verbal language to transform complex data and concepts into images and drawings
that can be clearly and interestingly understood and assimilated. Infographics then are
an abridged form of the term "information graphics" that integrates visualization of
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data, illustrations, texts and images all together in a form which is easily understood
and assimilated [1], [2].

The infographics are characterized by numerous advantages, including simplifying
the scientific facts and presenting them in a visualized data form, shortening explana-
tory texts, illustrations, and videos to expressive symbols, images and simple denota-
tions, as well as being easier to be produced. In addition, they do not need high-cost
software or high programming capabilities. Besides, infographics are widely spread in
educational and entertainment social networks, newspapers, magazines, and multi-
interest websites more than the other electronic media as well as being less expensive
than the other means [3], [4], [5].

The infographics can be designed in more than one type; and perhaps the most
prominent ones are static and animated types. The static infographics denote the
graphics which are designed for the objective of printed use or digital use in websites,
or to be viewed on a screen as digital presentations without integrating any motion, or
animated elements or motion properties. As for the animated infographics, they refer
to the graphics designed for being displayed on graphic animated video screens on
video websites such as YouTube, TV ads or animated presentations on smartphones,
etc. The elements and the data in the animated type are in a state of continuous
movement; and it is characterized by much creativity in the selection of expressive
movements which help to produce the animation in an interesting and enjoyable way.
Besides, this type requires a complete scenario to produce the final form using the
necessary software programs [6], [7].

Previous research and studies have demonstrated the effectiveness of using in-
fographics in education and the infographics’ role in increasing students' success
when they are utilized as an alternative to texts. And it was stated that the in-
fographics facilitate learning compared to ordinary texts, as well as enabling learners
to participate effectively in the learning process, which results in long lasting learning
[8], [9]. As for studies which have compared between the two types of the infographic
designing, they concluded with different finding. Some of them have confirmed that
static infographics are more effective in achieving some learning outcomes, while
other research have demonstrated that animated infographics are more effective in
improving some learning outcomes [10], [11], [12], [13], [14]. And this necessitates
conducting further research and studies to compare the efficacy of these two types, as
the case is in this research.

Infographics are used in e-learning environments which are based on the web
through e-learning management systems. They are also used in mobile learning (M-
Learning) environments through social networking platforms such as WhatsApp,
where the learners interact via mobile phones and this makes learning take place any-
where and anytime. The most eminent advantage is that there is no fixed place or
need for a specific time to learn. That is to say, adapting learning to the learners'
learning styles and to their needs as well as providing opportunities for students to
demonstrate their understanding, learning from others besides enriching the teachers
with innovative teaching methods [15], [16], [17], [18].

With consideration of the various features of the social networking platform
(WhatsApp), this research has used it as a platform for e-learning environment using
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static and animated infographics. Among these features, WhatsApp is considered one
of the most widespread and widely used social media platforms among learners. As
stated by previous research, social networking platforms have many benefits at the
level of students’ interaction and in contributing to enhancing the motivation to learn
as well as presenting subjects to learners adaptively [19]. In addition to this, they are
valuable tools to present the learning activities and to improve students’ collaborative
skills interestingly. Other studies also have revealed that using social media platforms
in teaching has contributed to achieving higher scores by the learners and to bettering
the effectiveness with the ability to perform tasks besides acquiring practical skills
[20].

2 The Theoretical Framework

2.1  Characteristics of the infographics, theoretical principles, types and
educational uses

Infographics are considered a new way of providing digital learning resources. The
innovative aspect of infographics is the usage of visual components in constructing
and presenting information [21]. And it can be said that one of the most important
features of infographics is their flexible structure which permits the visual portrayal of
information, the possibility of preparing them with alternative forms, besides the
possibility for using other components in their production, such as video and audio
files [1]. Thus, infographics are occupying a spacious place among contemporary
learning methods which are based on digital learning sources. The infographics then
are characterized by many distinguishable features as follows [1], [22]:

Visual Attractive: The visual attractiveness is considered the essence of in-
fographics use. It combines graphic elements to represent digital data, with an objec-
tive textual explanation through icons, images, colors, and all elements and principles
of visual designs able to orient the audience and have their attention focused.

Symbolizing and Summarizing: One of the most important features of infographics
is the ability to symbolize information, concepts, facts and knowledge into brief
presentation in visual symbols, ranging from images, shapes, arrows as well as static
and animated graphics.

Ability for Sharing: Infographic designs are produced in the form of digital con-
tent, which makes them easy to share across different electronic content platforms,
and that enables the readers to learn collaboratively, and supports communication
among them. Additionally, their design holds copyrights in high regard so the content
is more secure when shared.

Enhancement Ability: The designer can add the links and additional internet ad-
dresses as reference for the learners to enrich their culture and knowledge about the
subject of infographics. Besides, there is also the possibility for adding the titles of
some books, abstracts, studies and related research, which enriches the electronic as
well as the printed content.
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Enhancing learning process: Infographics act in having the learning process done
in a fast and effective manner. Learners prefer visual images to abstract texts for
learning. This can be explained by the fact that infographics constitute an appropriate
tool which ensures that students learn important points in the subject matter quickly;
and that they attain textual information according to their own speed.

Theoretical principles of infographics: Both types of infographics, static and an-
imated derive their reliability from behavioral theories and approaches whose princi-
ples refer to the need for fragmenting the content and information into segments to be
processed as very small steps that can be in the form of images, drawings, arrows or
static texts. This approach comes in consistency with one of the basic principles of
information processing theory. Many studies have shown that learners remember
more information and retain them longer when the text is followed by some illustra-
tions or visual aids [23]. According to cognitive load theory (CLT), this phenomenon
occurs because the usage of graphics with the text reduces cognitive load, which is the
mental effort of the learner in the learning process. Thus, learners can focus more on
the content rather than trying to understand the way through which it is presented
[24]. Besides, the knowledge acquired from visual images lasts longer. This is be-
cause well-prepared visual images have a positive impact on the cognitive learning
processes. Students spend less time learning the information presented through in-
fographics because they are less exposed to the cognitive load. Thereby, the positive
approach which minimizes the cognitive load is the activities of designing and learn-
ing materials which are harmonious with visual information, such as images and
graphics, along with textual content in order to save the efforts of learners during the
subject assimilation [25].

On the other hand, the gestalt theory as a model of learning by insight adopts the
idea which sees that learning consists of the visual recognition of the learning content
presented in a complete and unified form and it does not adopt the idea of learning by
fragmentation. Thus, this theory tends to align with the animated infographics type
based on showing a complete image of the learning content or the processed infor-
mation in an infographic format linked by one thematic context, unlike the static type
which is based on separating information [26].

Types of infographics: There are several types of infographics, namely interac-
tive, semi-interactive (animated) and non-interactive (static). The classification of
these types depend mainly on the multimedia components they contain [27]. The
static infographics contain texts and non-animated visual components. And the in-
formation contained in this type of infographics are confined to the content provided.
In addition, this type is used in the printed form. The animated infographics usually
contain the same content as in the static type. But there is the ability to see the process
or the mentioned data through a single continuous motion, or animated scenes rather
than viewed in separate steps or blocks of information. The relatively new animated
infographic forms attract more viewers and readers by their unique visual animation
characteristics. And the interactive infographics provide the same information as in
the two abovementioned types but with multimedia sources, as well as containing the
same characteristics of the static infographics [7]. For example, an audio file, video or
animated drawings are essential for content in this type of interactive infographics.
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And there are other styles of infographics which belong to this type allowing users to
select and access information according to their choices. This feature allows infor-
mation to be provided as a whole and satisfies the need for additional information.

Educational uses of infographics: The results of many previous studies have
demonstrated that the use of infographics in education affects the learners who have
different ways of thinking. And they have also demonstrated that infographics provide
strong arguments and present them to more than one sensory organ, and help learners
to engage effectively in the learning process, resulting in long-lasting learning and
higher scores [28]. In addition, infographics contribute to increasing students’ success
when used as an alternative to texts, facilitating learning compared to ordinary texts
[21]. Infographics also help teachers to develop and display learning activities in an
appealing way that attracts students' attention, as well as rising awareness towards the
subject matter and making it easier to be remembered. This may be thanks to the
instructing ability of well-organized visual images which provide a clear message
[28]. In parallel with this, the use of infographics in education affects the learning
outcomes of learners also [29]. And they are highly effective for teaching complex
subjects which involve both quantitative and temporal data which makes them easy to
be learned. Besides this, infographics are considered a useful tool for developing
some of the students' moral and social values. They can be used to help them assimi-
late the values presented in the lessons, thus contributing to the development of the
learners' personality and providing teachers with new opportunities to identify stu-
dents' moods and mental states to improve their behavior [30]. Another feature of
infographics is taking part in breaking the monotony and boredom for students, result-
ing from the multitude of verbal presentations. And instead, infographics draw the
attention of individuals through visual attractiveness of visual designing elements,
which enhances positive orientation towards the learning content [3].

Research in the field of educational technology is concerned with exploring the
best ways to design, produce and use learning resources. It is clear from literary re-
views that the issue of exploiting the static infographics versus the animated in-
fographics communication and visual learning is not yet resolved and it still needs
further studies. And in relation to this issue, this research aims to demonstrate which
of the two infographic types, static versus animated, contributes to the improvement
of students' learning outcomes.

2.2 Visual learning designing skills

Visual learning is one of visual literacy components, which is a medium between
visual thinking and visual communication. Visual learning correlates with the ability
of the individuals to benefit from what is being presented to them to make the desired
internal behavioral changes. Visual learning requires the skill of reading images, and
illustrations. The skill of reading images means enabling the learner to observe, de-
scribe and interpret the content of the image or the drawing, to extract its concepts,
ideas, values, relationships, etc., and to recall these components and their associated
words transforming them into spoken or written words [31], [32]. Visual learning also
requires two more skills, visual perception and visual production. Visual perception is
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defined as the process of exegesis and interpretation of visual stimuli, giving them
meanings and denotations. The visual production skill is defined as the ability to pro-
duce a mental image by visual conceptualizations. When the visual forms are seen,
recognition takes place and a mental image of the form is made [33].

The process of visual recognition and the factors influencing it form a basic gate-
way that can be exploited to design educational graphics, in order to facilitate the
learner's recognition of the concepts and information transmitted by the image, and to
recognize the similarities and the differences between objects and symbols quickly
and accurately. Subsequently, developing the visual recognition process and its organ-
izing factors is extremely important for the educational designer. It helps in designing
these drawings, helps to produce them and ensures that the message or idea is con-
veyed through an airtight and good design. The educational designers and the teach-
ers’ recognition of the visual design elements on the one hand, and its principles as
well as its basics on the other hand, besides the clarification of their core functions in
designing and producing digital learning resources is very essential. In that, this
recognition is one of the most indispensable outcomes for students of College of Edu-
cation as teachers and designers of different learning resources. And this is another
cause for conducting this research [34].

3 Problem and Questions of the Research

In the area of educational technology, learning through infographics has been given
a great deal of regard. This is because of its increasing influence as stated by various
studies and research. The issue is no longer about the utility of using infographics in
e-learning environments, but the most persisting research question is what are the
particular designing criteria in learning content designing for educational purposes?

The inconsistencies and the differences in the results of some previous research
and studies [6], [10], [11] about the effect of the infographic designing types (static
and animated) specifically in the e-learning environments are among our motives to
conduct this research. Some studies have indicated that the static infographics are
more effective compared to the animated type. On the other hand, other studies have
stated that the animated infographics have more effectiveness in achieving some
Learning outcomes in contrast to the static type, which confirms the need for further
research to help in resolving the issue about which infographic designing type, static
or animated, is more effective for improving the learning outcomes.

One of the most important learning outcomes for the students of the College of Ed-
ucation as would-be teachers and designers of different learning materials is the
recognition of the designing skills, its elements and its principles on the one hand, and
clarifying basic functions of each of them in designing and producing visual digital
materials on the other hand. This ultimate need for such recognition forms another
reason for conducting this research, which aims at studying the effect of the differ-
ence between the infographic designing types - static and animated - on the develop-
ment of the visual learning designing skills and the recognition of its elements and
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principles among the students of the College of Education. Through this study of the
effect of differences, the research aims to answer the following questions:

— QI What is the effectiveness of using infographics (static and animated) in the
development of: (a) the skills of designing and producing visual learning materials,
and (b) the skills of recognizing the elements and principles of visual designing?

— Q2 What is the effect of the difference between infographic designing types (static
vs animated) on developing the skills of designing and producing visual learning
materials?

— Q3 What is the effect of the difference between infographic designing types (static
vs animated) on developing the skills of recognizing the elements and principles of
visual designing?

4 Methodology

4.1 Research methodology and variables

In this research, the experimental method has been used to investigate the effect of
different infographic designing types - the static and the animated - on developing
visual designing skills and the recognition of its elements and principles. The inde-
pendent variable in the research is the designing type of the learning content through
infographics, static versus animated; while the dependent variables are: the skills of
designing and producing visual learning materials, and the skills of recognizing the
elements and principles of this visual designing.

4.2  Research sample

With regard to the research variables and the experimental designing, the research
sample consisted of 36 students from the College of Education. The students are stud-
ying the design and production of instructional media course (EDUM 195N) in the
second semester of 2016/2017, with an average age of 20.09 years and a standard
deviation of 1.13. The students are divided into two experimental groups. The first
group consists of 17 students who have studied learning content using the static in-
fographics. And the second group consists of 19 students who have studied learning
content using the animated infographics.

4.3 Measurement tools

The objective of this research is to develop the skills of designing and producing
visual learning materials, and to develop skills of recognizing its elements and princi-
ples. Therefore, the following measurement tools have been prepared: the observation
card to observe students' performance and to observe their skills in designing and
producing visual learning materials, and a cognitive test to measure the cognitive
aspects for skills of recognizing elements and principles of visual designing.
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The observation card: The objective from the observation card is to measure stu-
dents’ behavioral performance in designing and producing visual learning materials
using the necessary computer software programs. And for specifying the measure-
ment aspects for skills of designing visual learning materials, the theoretical ap-
proaches and previous studies related to the fundamentals of visual content designing
have been reviewed [35], [36], [37], [38] to structure the observation card. This ob-
servation card contains the measurement of ten basic skills in the visual production.
Each skill includes a set of behavioral performances which the student should imple-
ment serially and accurately to obtain the grade of the implementation of behavioral
performance, and these skills are: 1 - clarity of the overall goal, the message of the
designed visual content, 2 - selecting the design elements which support and firm up
the message of the design, 3 - taking focus into consideration as a principle for de-
signing, 4 - degree of balance in the design, 5 - achieving the principle of convergence
of similar elements in the design, 6 - taking into consideration the principle of order-
ing elements, 7 - the principle of contrast between visual elements, 8 - the accuracy of
the chosen colors and degrees of color saturation, 9 - the harmony between the used
visual elements, 10 — taking spelling and grammatical errors into consideration .

The observation card has been designed to measure the behavioral performance on
a four-level scale: 1) the non-proficient level, when the design meets one or none of
the skill requirements, and the student's performance is estimated at 2 grades,2) the
partially-proficient level in which the designing fulfills more than one skill require-
ment and it is marked at 4 grades,3) proficient level in which the designing meets
most of the skill requirements and it is graded at 6,4) advanced level in which the
designing meets all the skill requirements and it is graded 8. The observation includes
10 basic skills. So, the full score for the performance assessment is 80 which reflect
the high performance of the students’ skills in designing visual learning materials.
The minimum grade is 20, and it reflects the clumsy or poor performance of the stu-
dents' designing skills.

For calculating the validity and stability of the observation card, it was presented to
a group of specialists in the field of education technology to determine its suitability
for the objective of this research, as well as determining accuracy of its formulation
and comprehensiveness of the skills represented. The necessary adjustments have
been made in the light of the arbitrators’ opinions. Besides, this observation card has
been applied by the researcher when evaluating the productions of the sample of the
survey study who had studied this course before, apart from the basic sample of this
research. The intrinsic validity of the observation card has been calculated through
computing the matrix of correlation coefficients between its dimensions and the total
score. The correlation coefficients ranged from 0.431 to 0.857, which are statistically
the function value of 0.01, indicating the consistency of the internal structure of the
observation card. For calculating the stability of the observation card, the researcher
has observed the performance of the survey study sample and then evaluated their
productions. Then, two other colleagues observed the performance of the same sam-
ple and the stability was calculated through Cooper equation to compute the ratio of
the agreement and the difference between the observers. The ratio of agreement
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ranged between 87.2% and 94.7% which indicated the stability of the observation
card.

Preparation of the cognitive test: The test was designed and prepared for the
purpose of measuring the degree to which the students of the College of Education
recognize the elements and principles of visual design which are necessary for the
production of visual learning materials. The previous literature [35], [36], [37], [38]
has been used as reference to structure the vocabulary of the test in an objective man-
ner such as multiple choice questions. The objective is to measure the cognitive as-
pects according to Bloom's classification of “understanding, application, analysis,
composition, and evaluation”. The test has covered the elements of visual design
(space, line, shape, fabric) as well as its principles (unity, order, balance, repetition,
point of focus, harmony, and other principles). The vocabulary of the test was based
on the visual vocabulary to clarify how to answer the questions. The test consisted of
50 paragraphs as the final form. In order to grade answers, the correct answer was
graded 1, while wrong answer was graded 0. The test was answered and answers have
been corrected and graded electronically using QuizCreator program, one of the e-
tests programs. The full test score for the 50 paragraphs is 50 grades.

The validity of the content or the structure credibility of the test was confirmed
through presenting it to a group of arbitrators from the teaching board members of the
specialty. They were asked to provide their feedback and comments about the formu-
lation of questions and on the linguistic correctness, the question appropriateness to
the target it measures, and the coverage of questions for all the elements of visual
designing and the basics of visual learning materials designing as well as the scientific
accuracy of its formulation, and the appropriateness of paragraphs’ number in the test.
The researcher as well has calculated the intrinsic validity of the test by calculating
the matrix of correlation coefficients between the test terms and the total score in the
test. The correlation coefficients ranged from 0.386 to 0.847 which are statistically
function value of 0.01 indicating the consistency of the internal structure of the cogni-
tive test. Besides, the researcher has calculated the stability of the test through apply-
ing it to the survey sample of the study after they have completed studying the same
content. The test stability was calculated using the alpha-Cronbach stability coeffi-
cient scale; the stability coefficient value was equal to 0.92, which is sufficient for the
objective of this research. The difficulty and discrimination coefficients have been
calculated also for the test paragraphs. And it was required to re-form Four para-
graphs because their discrimination coefficient was less than 0.20. Thus, the final test
consisted of 50 paragraphs fit to be used for the objective of this research.

4.4  Design and development of the research experiment

The process of designing and developing electronic content has passed through
systematic and organized steps. In order to achieve the objective of this research, the
researcher has designed two experiential experiments for the learning content through
the two infographics’ types. The first one is to present the learning content in the form
of static infographics. And the second one is to present the learning content in the
form of animated infographics. Both experiments were conducted via the mobile
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learning platform, WhatsApp. The researcher designed the experimental experiment
and developed it by using (ADDIE) model. The ADDIE model is a systematic in-
structional design model consisting of five phases: (1) Analysis, (2) Design, (3) De-
velopment, (4) Implementation, and (5) Evaluation [39].

Analysis phase: the following steps were taken:

Setting the objective of the experiential experiment: There is a need to investigate
the effect of the different types of infographic designing - static versus animated - on
developing the skills of visual learning design and on recognizing its elements and
principles among the students of the College of Education. And this is the overall
purpose of developing the experiment material.

Determining the characteristics of the targeted learners: The learners are students
from the College of Education who are enrolled to study the course "Design and Pro-
duction of instructional media (EDUM 195N)". The course is supposed to enable the
students with the necessary knowledge and skills to produce visual learning resources.
And since the teacher or the educational designer’s recognition of visual designing
elements on the one hand, and the principles of visual designing on the other, as well
as clarifying their core functions in designing, and since producing digital learning
resources is very essential as an indispensable outcome for students of the college of
Education as teachers and designers of different learning sources, we have suggested
designing the experiential experiment for this research.

Analysis of educational tasks: The educational tasks were pinpointed in skills of
designing and producing visual learning materials, as well as in the skills of recogniz-
ing visual designing elements and its principles. These tasks require prior expertise
and practical skills in computer usage, computer file management systems, electronic
text writing, digital multimedia production skills and different computer visuals such
as Publisher, PowerPoint, Photoshop, and Edrawmax. And the researcher has made
sure that the research sample are versed in these skills as a prerequisite requirement
before the implementation of the research experiment.

Design phase: the following steps were taken:

Formulation of educational objectives: The objective of the experiential experi-
ment was to provide the students with the following learning outcomes: a) determin-
ing the elements of visual design and its principles necessary for producing visual
learning materials, b) demonstrating knowledge about the elements and the principles
of visual design through visual learning and communication processes, ¢) acquiring
the skills of designing and producing visual learning materials in accordance with the
principles of visual design and its standards, d) identifying examples of visual design-
ing elements and its principles - for learning productions - in other students' work
(peer assessment), ¢) translating the understanding of visual design elements and its
principles into practical design and production of visual learning materials.

Specifying the content structure of learning: In the light of the learning outcomes
of the course (EDU195N), the learning content of the experimental material has been
pinpointed in the following topics: visual literacy, visual thinking, visual learning,
visual communication, visual design elements, principles of design, visual perception
and factors affecting it, human memory and information processing, and infographics.
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Specifying the criteria for the infographic design, static versus animated: The re-
searcher has considered the criteria of designing the learning content in the form of
infographics types, static and animated, when designing the experiential experiment
of the research. The criteria are as follows:

The criteria for the subject: The key criteria in relation to the subject are: simplicity
and conciseness in presenting information, systematic presentation of information and
data using punctuation to facilitate memorizing information and recall them when
needed, focus on one subject to be addressed by infographics, the criterion of se-
quenced information display and organization, the search for information sources that
are reliable, accurate and clear, and the criterion of benefit and assimilation. Besides
this, due concern was given to the criterion of providing communication through
infographics effectively and knowledge that allows clear understanding of infor-
mation. Also, the information must be meaningful and well organized and comparable
as well as having the appropriate flow. And there was also consideration of retention.
That is to say, communicating through infographics must be of memorable knowledge
that is unforgettable and the visual infographic design should target the optic recep-
tors in the human brain that process data and information and cement them in long-
term memory. Finally, the criterion of correctness of spelling and accuracy of gram-
mar was also taken into consideration [40].

Design criteria: For the design, criteria of attractiveness and beauty have been con-
sidered as follows: the infographic visual design must attract the attention of the target
audience and indulge them deeper in the presentation. The design also must have an
aesthetic appeal that attracts the viewer's attention and offers a pleasant visual experi-
ence. Besides, the criterion of visual persuasion was considered. In that the message
to be communicated must be expressed effectively through using attractive colors
related to the subject of infographics, which would result in real and honest changes
through affecting the psyche and behavior of the recipient [7], [40].

Learning activities and tasks design: The achievement of research objectives has
required designing the learning activities and tasks as follows: activity I: designing an
educational poster about one of the topics of the student’s choice, activity 2: designing
a visual educational board about one of the topics of student’s choice, activity 3:
summarizing one of the learning topics contained in the book of social studies for the
fifth grade of the primary school and producing it in the form of graphs, activity 4:
designing an electronic presentation for an educational lesson. These activities should
be done in accordance with the requirements. The criteria of the static design of visual
learning materials which are: The design should be done effectively according to
visual design elements and principles. The design should have visual impact on the
viewer and the production should have the ability to grab attention, transmitting a
clear learning message to the target audience. The design should have a clear title and
subtitles to support the message of the content. The production should be readable and
proofread for spelling mistakes. The design should be in acceptable formats for elec-
tronic files (png, jpg, pdf). The design should consider print quality and should be
printable in different sizes (A4, A0). The design should use original or copyright-free
images.
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Experiential experiment design processes: Two experiential experiments were de-
signed for the learning content through infographics. The first experiment was de-
signed to present the learning content in the form of static infographic type. And the
second experiment was designed to present the learning content in the form of ani-
mated infographic type. As for the platform which was employed, WhatsApp plat-
form was used to display the content of e-learning through infographics in its two
types, static and animated.

Development phase: The two experiential experiments have produced the learning
content of the infographic types, static and animated, as follows:

The first experiment: The content of learning was produced in the form of static in-
fographics in the light of the criteria of the infographic design referred to in the previ-
ous phase using "Adobe Illustrator", one of the programs produced by Adobe. This
program is considered the best for designers in the production of artistic designs and
infographic designing, thanks to the magnificence of its designing options, ultimate
flexibility, and its ability to produce attractive results. It also depends on vector draw-
ing instead of pixels, which does not affect the drawings in any way when they are
made larger in size or smaller or by any other changes. This allows the designer to
apply industry-specific drawings in the field to design logos, icons, drawings, lines
and complex illustrations for printing and for interactive web, as well as videos and
mobile phone pictures. The experiment has resulted in 30 static infographics which
covered all the elements of the educational content in the experiment subject.

The second experiment.: The learning content was produced in the form of animat-
ed infographics in the light of the infographics criteria referred to in the previous
sections using After Effects, a video editing program. This program is used in the
digital video industry, films, special effects and fiction effects, television productions,
motion graphic animation, animations, and visual effects. It also allows designers to
move or change video in two-dimensions 2D and 3D with various merging tools and
add-ons in the program. This program is also used by most animated infographic
designers for its flexibility and its great features in the field of visual animation de-
signing. The experiment resulted in 30 animated infographics with a duration of 1 to 2
minutes for each, covering all elements of the educational content of the experiment.

Application phase: This phase represents the actual use of the experiential exper-
iment material by the research sample according to the following procedural steps:

— Disseminating the learning content of the static infographics on the mobile e-
learning platform, WhatsApp.

— The researcher divided the sample of the research into students of group (1) to
study the learning content using static infographics, and to interact with it via
WhatsApp platform, and students of group (2) to study the learning content using
animated infographics and to interact with it through the WhatsApp platform.

— Content access control was made available through WhatsApp platform, by creat-
ing a contact group for this purpose, and by adding phone numbers of all students
in the group.

— In the first meeting, the professor of the course has outlined the time plan face-to-
face with students for studying the course, the way of implementing the learning
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activities, evaluation methods used, e-content of the course and how to learn it
through the e-learning platform, as well as specifying the learning tasks to be car-
ried out by the learners.

— The students have carried out the practical assignments and tasks required from
them, namely designing and producing of learning activities, as described in the
section of designing the experiential experiment using the necessary computer
software. After the period specified for the delivery of the assignments has fin-
ished, students submitted them electronically to the professor of the course to eval-
uate and grade them.

— The experiment implementation lasted for eight weeks starting from the third week
until the eleventh week of the second semester of the academic year 2016/2017.

Evaluation phase: This phase reveals the effect of achieving the experiment’s ob-
jectives. And this was done through: a) exploratory study, a survey was conducted on
a sample of learners to express their opinions about the elements of the content pre-
pared via the two infographic types, static and animated, and the way to present them
through the M-learning platform (WhatsApp), b) exploring experts’ opinions: opin-
ions of some academic experts specialized in the field of educational and communica-
tion technology were explored to express their remarks about the content and how to
build and develop it, besides stating their views about the extent to which the info-
graphic designing criteria were respected, as well as the appropriateness of content to
research objective and its achievement of learning outcomes for learners. The re-
quired modifications were made based on the previous revisions, so that the experi-
mental materials in their final version are valid for use in this study.

5 Research Results

5.1 Answer to Q1: What is the effectiveness of using infographic (static and
animated) in the development of: (a) the skills of designing and producing
visual learning materials, and (b) the skills of recognizing the elements
and principles of visual designing?

Arithmetic averages, standard deviations and significance of differences between
the students’ scores in the pre and post-test measurement scores for the students' per-
formance on the observation card and the cognitive test. The differences significance
between the averages were then calculated using paired- samples T-Test. And the
results are shown in table 1.

The results shown in table 1 demonstrate the existence of statistically significant
differences at the level of (0.01) between the mean scores of the pre- and post-test
scores of the students of the two experimental groups in their performance for the
skills of designing and producing visual learning materials on the observation card,
and they also demonstrate the difference in their performance in the cognitive tests for
recognizing the elements and the principles of visual design. These differences in pre-
and post-test scores denote the effectiveness of the use of both the static and the ani-
mated infographics on developing the skills of recognizing the elements and the prin-
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ciples of visual design, as well as the skills of designing and producing visual learning
materials.

Table 1. The significance of the differences between the pre - posttest measurement scores for
the students' performance on (observation card and the cognitive test)

Dependent infographic Pretest Posttest .
. LS df t Sig.
variables designing types | AMean SD Mean SD
Cognitive Static, N=17 22.06 5.09 4735 1.86 16 18.48 | 0.000
Test= 50 Animated, N=19 | 19.26 5.50 40.11 1.85 18 15.83 | 0.000
X Static, N=17 27.41 4.4 75.18 2.48 16 39.23 0.000
Skills Test= 70 -
Animated, N=19 24.21 3.83 72.37 2.65 18 44.06 0.000

5.2 Answer to Q2: "What is the effect of the difference between infographic
designing types (static vs animated) on the development of designing and
producing visual learning materials skills?"

Arithmetic averages, standard deviations and significance of differences between
the students’ scores in the two experimental groups were calculated on the observa-
tion card based on their performance in designing and producing visual learning mate-
rials. The differences significance between the averages were then calculated using
independent sample T-Test. And the results are shown in table 2.

Table 2. The differences between the scores of the experimental groups in the post-
measurement of designing and producing visual learning materials skills

Dependent Static, N=17 Animated, N=19
. df T Sig
variable Mean SD Mean SD
Skills of designing and
producing visual learning 75.24 0.53 71.37 2.65 34 3.32 0.019
materials=70

The results presented in table 2 show that there was a statistically significant func-
tion value difference of level (0.05) between the scores of the two experimental
groups who have interacted with the infographics learning content types, static versus
animated through WhatsApp platform in their performance for the skills of designing
and producing visual learning materials on the observation card. The difference was
in favor of students who interacted with the learning content in the form of static
infographics with an arithmetic mean of (75.24) and a standard deviation of (2.53),
against an arithmetic mean of (71.37) with a standard deviation of (2.65) for students
who interacted with the learning content in the form of animated infographics. And
that states that there was an effect of the static infographic designing type in favor of
the group that used the learning content through the static infographic type.

iJET — Vol. 13, No. 9, 2018 217



Paper—The Effect of the Difference Between Infographic Designing Types (Static vs Animated) on ...

5.3  Answer to Q3: "What is the effect of the difference between infographic
designing types (static vs animated) on developing the skills of recognizing
the elements and principles of visual design?"

Arithmetic averages, standard deviations and significance of differences between
the students’ scores in the two experimental groups were calculated on the observa-
tion card based on their performance in the cognitive test of recognizing the elements
and principles of visual design. Then, the differences between the averages have been
calculated using independent samples T-Test. And the results are shown in table 3.

Table 3. The differences between the scores of the experimental groups in the post-
measurement of recognizing the elements and principles of visual design.

Dependent Static, N=17 Animated, N=19
. df T Sig
variable Mean SD Mean SD
Cognitive
Test= 50 47.35 1.86 1.86 2.65 34 11.6 0.024

The results presented in table 3 show that there was a statistically significant func-
tion value difference of 0.01 between the scores of the two experimental groups who
have interacted with the infographics learning content types, static versus animated
through WhatsApp platform in their performance in the cognitive test for recognizing
the elements and principles of visual design. The difference was in favor of students
who interacted with the learning content in the form of static infographics with an
arithmetic mean of (47.35) and a standard deviation of (1.86) against an arithmetic
mean of (40.11) and a standard deviation of (1.85) for students who interacted with
the learning content in the form of animated infographics. And that states that there
was an effect of the static infographic designing type in favor of the group that used
the learning content through the static infographic type.

6 Discussion

The results of this study have stated that the use of both static and animated in-
fographics is effective in developing the skills of recognizing the elements and princi-
ples of visual design, as well as the skills of designing and producing visual learning
materials. And this can be explained as follows: The use of infographics is character-
ized by many distinctive merits. Visual attractiveness is considered the essence of
infographics use. Also, the ability to symbolize information, concepts, facts and
knowledge to brief presentation in visual symbols, ranging from images, shapes, ar-
rows and static and animated graphics make using the infographics positively influen-
tial in achieving satisfactory learning outcomes . Besides, elements and principles of
visual designs are able to orient the audience and have their attention focused. Also,
the infographics act in enhancing learning process; in that learners prefer visual imag-
es with less cognitive load to abstract texts for learning. This is because infographics
constitute an appropriate tool which ensures that students learn important points in the
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subject matter quickly, and that they attain textual information according to their own
speed. All of this evoke the attractiveness towards infographics leading to the devel-
opment of skills of designing and producing visual learning materials, as well as rec-
ognizing the elements and principles of visual design. And these results came in
consistency with the results of some previous research [5], [8], [9].

Besides, the results of this study have stated that there were statistically significant
differences between the average scores of the experimental group of the students who
interacted with the learning content in the form of static infographics, and the average
scores of the students in the group that interacted with the learning content in the form
of animated infographics in their performance of: a) skills of designing and producing
visual learning materials, b) skills of recognizing the elements and principles of visual
design. The difference was in favor of the students who interacted with learning con-
tent in the form of static infographics. And this can be explained as follows:

In the light of static infographics characteristics, where information in visual texts
and components are static, the information are limited to the content provided, and
easy to interact with, besides display zooming in/out control; while the animated
infographics present the same content, but through one continuous motion or animat-
ed scenes rather than separate steps or blocks of information.

Another possible explanation is that the static infographics provided the students
with the needed flexibility to navigate the entire infographic subject visually, as one
unity back and forth, getting all the information provided at the same time, and ena-
bling learners to read the text and display the information simultaneously until they
have understood the subject completely at every stage or segment of the infographics.
Besides, the static infographics help learners to learn the conceptual processes, and to
discover relationships more easily within the same infographics, thus improving their
learning outcomes. On the other hand, the animated infographics seems to provide
learners with a lot of data, but it prevents their minds from making their own logic.
And according to the cognitive load theory (CLT), the use of static infographics with
the text reduces the learner's cognitive load during the learning process, so learners
can focus more on content rather than trying to understand how it is presented [24].
Conversely, the learning process becomes increasingly difficult with the excessive
amount of information provided through different tools using multiple media and
components, diverse capabilities and a large amount of information that should be
addressed [11].

The results of this study are consistent with the results of similar studies reviewed
by Mayer et al. (2005) [11] about the efficiency of learning through animated
graphics versus static graphics. They found that some of these studies have not pro-
vided consistent proof that the animated infographics are better than static type. In
that, the animated graphics include much data and information more than the static
graphics. These results as well coincide with what have been stated about the unprov-
en superiority of animated graphics in providing an easier way to understand complex
subjects [12]. In a study by Peters (2013) [10], It was found that when learning com-
plex cognitive tasks and processes, the motion provides learners with more than what
they need. And the motion hinders the learners' minds from decoding relationships
which can be easily found in static images, where they can see and read at their own
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pace. Thereby, he concluded that learning of conceptual processes would be more
effective through static forms.

7 Conclusions

The results of this study have revealed that the difference in the infographic de-
signing types has effects on the skills of designing and producing visual learning
materials, and on the skills of recognizing the visual design elements and its princi-
ples in favor of students who have interacted with the learning content in the form of
static infographics. The static infographic design type has enabled symbolizing infor-
mation, concepts, facts, and knowledge to brief presentation through picture symbols,
ranging from images, shapes, arrows, and graphics. Besides, infographic designing in
the form of digital content, made it easy to be shared across the social networking
platform, WhatsApp; and that allows the readers to learn collaboratively and to sup-
port communication between them [3]. Additionally, the use of the visually attractive
static infographics, which combine graphic elements to represent digital data with
objective textual explanations using icons, images, colors, and all graphic design
elements and principles, has guided students and focused their attention on the subject
they are learning.

In the light of these results, this research recommends integrating the infographic
technology in the teaching of electronic courses to create an educational environment
that attracts the attention of learners and increases learning opportunities as well as
retention of information for a long time.

The study also recommends taking into consideration the quality of visual design
elements and actualizing its standards and principles in all electronic educational
presentations for the students of the College of Education, to develop the artistic and
aesthetic aspect which will contribute to the development of their performance in
designing and producing visual educational materials as designers and producers of
printed and digital sources of learning. In addition, it is recommended to use the M-
Learning environment, especially through the social networking platform, WhatsApp,
as it provides effective tools that act in transmitting the learning resources to learners
directly, as well as providing opportunities to interact in a collaborative manner. The
study also suggests conducting further research to compare the effect of different
types of infographics and their transmitting methods in improving the learning out-
comes, the effect of the interaction between the patterns of the infographic design, the
cognitive styles of the learners, and studying the patterns of presenting infographics
across different e-learning platforms, and its impact on improving learning outcomes
for learners.
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