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The relationship between the density of Cues with interactive infographics and
the cognitive style in a web-based learning environment and its impact on the

development of achievement and digital fluency.
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Girls College - Ain Shams University

Abstract:

The objective of the current research is to reveal the impact of the relationship between
the density of Cues (high, low) in interactive infographics and cognitive style (independent
and dependent) in an electronic learning environment via the web on the development of
achievement and digital fluency and the production of educational web pages for
preparatory school students, and to achieve this goal, the researcher Prepared a list of
standards for designing the learning environment, and developing the two treatments for
the web-based e-learning environment using visual cues at the two cues density levels
(high and low) according to the ISD model of Muhammad Atiyah Khamis (2007). The
researcher prepared the research tools represented in the achievement test, the digital
fluency measurement card, the product evaluation card, and the cognitive style scale, and
the researcher used the Factor experimental design (2 x 2) with the pre and post
measurement, and applied the treatments and tools on a sample consisting of (72) ) Of the
second year middle school students, they were divided into two experimental groups
according to the results of the cognitive style scale. To display and extract the results, the
researcher applied the appropriate statistical methods using the (SPSS V22) package.

The results demonstrated the effectiveness of the e-learning environment in
achievement, digital fluency skills, and the quality of the production of educational web
pages, regardless of the cue density and cognitive style. The results also indicated that the
treatment of high cue density was more effective than the low cue density in the
achievement test, Significant difference between the two processes (high and low) density
in digital fluency and Production of educational web pages. The results also revealed that
the interaction between cues density and cognitive style had no effect on achievement and
digital fluency and the production of educational web pages.

Keywords: interactive infographic, visual cues, cue density, independent and dependent
cognitive style, digital fluency, educational web pages.
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Introduction:

Infographic is one of the latest e-learning technologies that have been widely used in recent times,
due to its capabilities and ability to summarize and display information and data in a graphical
manner that provides information in a concise and easy-to-understand way.

Interactive infographic is a medium for building knowledge, ideas, understanding relationships
and different phenomena through drawings, shapes, static and interactive images, which helps to
establish and embody diverse concepts and knowledge in the mind of the learner and make them
interesting and more effective (Gebre, 2020, p. 16). The interactive infographic contains three basic
components identified by Yildirim (2016, p. 94) in the visual element, text content, knowledge or
concept. One of the characteristics of infographics, visual representation of information, diversity in
design, purposeful, coding and abbreviation of information and concepts, is shareability.

Research and studies have demonstrated the effectiveness of infographic use in many areas, such
as Thomas (2012), Iman Makram Study (2013), Sidneyeve & Jaigris Study (2014), Sims & Kos
Study, (2014), Kibar & Akkoyunlu Study (2014), Salwa Fathi Study (2015), Amr and Amany (2015)
Marian Study (2015), Noh (2015), Unila Study (2015), Tanner Study (2016).

The researcher noted that most of these studies focused on the use, use and use of infographic
technology in general, and did not concern these studies with the variables of its design, nor did it
address the link of visual stimuli and Cues to infographics, or address the size, number, or level of
intensity of these Cues.

As these researches and studies have agreed on the effectiveness of the use of interactive
Infographic in general, the current research has tended towards improving and increasing the
effectiveness of Infographic, by studying the variables of its design, and the intensity of insinuations
in infographics is one of the most important of these variables, and therefore the current research
deals with the detection of the impact of the relationship intensity of insinuations with interactive
infographics and cognitive method on the development of achievement and digital fluency and the
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production of educational web pages in the second grade students in the programming unit html
language computer course, information technology and communications.

Visual insinuations are meant to be secondary stimuli to draw attention to the original teaser or to
a particular part of it, with the aim of facilitating discrimination and achieving the essential learning
characteristics of the visual message (Ali Abdel Moneim, 2000, p. 98), and the Cues are used in
Infographic with the aim of directing the attention of female students towards the excitement. The
main educational in Infographic only other thrills with the aim of achieving and facilitating the
occurrence of learning, and due to the nature of the design of the Infographic the researcher uses
visual cues that suit the infographic, such as the mode in the frame, the highlight tip, the Cue of the
flash, the line under the word, and others.

The researcher noted that these studies did not address the intensity of the most appropriate Cues,
nor did they employ any of them with infographics. The intensity of the insinuations means the use
of sufficient number, and the appropriate type of them so as not to distract as a result of the increase
in the number of stimuli in the material displayed (Ali Abdul Moneim, 2000, p. 52), and the intensity
of the insinuations in the light of the number is classified to a lower or greater intensity (Davis, 2013,
p. 476).

According to the theory of collecting insinuations, it helps to increase learning as the number of
Cues increases if these stimuli are interlinked and complemented by each other (Severin, 1967);
however, there is a fear among many of the increased number of Cues within the design, and they
may be a source of confusion and distraction for the learner (Farag, 2008, p23).

Given the different results of research and studies on the intensity of allusions, more research and
studies on the appropriate density of allusions are required, which is what current research seeks to
reveal the relationship between the intensity of insinuations with interactive infographics and the
cognitive method of a web learning environment and its impact on the development of collection,
digital fluency and the production of educational web pages.

Research problem and formulation:

The research problem was defined resources:

= First: The need to compare the densities of the Cues (high and low) with interactive
infographic designs: where the density of the Cues indicates the use of a sufficient number and
the appropriate type of them so that no distraction of attention occurs as a result of the increase in
the number of stimulated in the presented material (Ali Abdel Moneim, 2000, p.52), The results
of research and studies on the density of the most appropriate Cues have differed; some of them
see the preference for a higher density of Cues as a study (Ayat Anwar, 2016; Akram Fathy,
2016; Davis, 2013). Excessive intensity and number of Cues, such as the study of (Dwyer, 1969;
Dwyer, 1972; Farag, 2008; Gary, 1999; Mcintyre 1981). And one of the aims of the current
research is the need to compare the two hint densities (high and low) with interactive infographic
designs.

= Secondly: The need to define the relationship between the intensity of the Cues (high and
low) with interactive infographics and the cognitive style (dependent and independent):
Individuals dependent on the cognitive domain tend to rely on external aid and directions by
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accepting the information presented as it is without regulation, and they prefer to deal with the
treatment that Present to them without effort to regulate it, while individuals independent of the
perceptual domain tend to depend on themselves to self-organize the information without the help
of others; Therefore, the fields of independence and dependence are a reflection of the extent to
which the individual deals with the information and knowledge presented to him (Frank & Keene,
2005, p. 24). Independence from the field versus depending on it distinguishes between the
analytics who have the dominance of the left hemisphere of the brain, and the totally who have
the dominance of the right hemisphere, and it refers to the extent of the individual's dependence
on the structure of the visual field, or on an external frame of reference. Individuals are classified
here on the basis of two poles, the dependent and independent (Muhammad Khamis, 2015, p.
275). According to these characteristics of the cognitive style, the researcher assumes that there is
a relationship between the intensity of the Cues (high, low) with interactive infographics and the
cognitive style (dependent and independent), and the need for an accurate definition of this
relationship

Third: The need for developing achievement in programming educational web pages in
HTML language amongst the second-grade middle school students, and the digital fluency
associated with it: Digital fluency in the twenty-first century, is defined by Tereling (2016),
which aspires to raise the level of students, and enable them of cultural information , and digital
mastery and one of the ways of digital mastery is to learn to program web pages using one of the
tools and applications for learning programming, which is the HTML language. One of the aims
of socials studies content for the second-grade middle school is to know the specific concepts of
setting up Web pages using the productive technological tools such as audio, image and video) in
support of his learning, producing a simple project using the HTML language, using
technological tools in processing and evaluating data and preparing results reports (Ministry of
Education, 2019, p. 3). Digital fluency is the ability to use information and communication
technology to search for evaluating , and producing information, which necessitates having skills
and knowledge that are suitable for the learner in a digital society (Ashford, 2015, p. 22), HTML
is an application platform to achieve these skills. The researcher made a simple exploratory study
on 20 second-year middle school students in the computer and information technology course to
find out their knowledge and skills in the HTML programming unit, and the researcher noticed a
kind of weakness in these knowledge and skills, which formed a bad need to develop students’
achievement in these skills and knowledge.

Fourth: The need to use interactive infographics in developing digital achievement and
fluency among second-grade middle school students: The use of interactive infographics in the
teaching and learning processes increased, and it became a main tool for learning, and its
educational importance increased because it depends on the visual communication instead of
only text (Kharbach, 2012). It has proven effectiveness in increasing student achievement in
geography and increasing student acknowledge and achievement (Taner, 2016). Also, It has
proven its effectiveness as a tool in analyzing data and evaluating the practices and performances
of elementary school students in the fields of reading, mathematics and science (Unlii & Gschrey,
2015), asit was revealed by the study of Yildirim (2016, which revealed the effectiveness of the
use of interactive infographics in the field of educational media, and has revealed the effect of
using infographics on education and its design preferences and methods, whereas the study of
Noh (2015) revealed the effectiveness of using interactive infographics as a tool to facilitate
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learning for learners through digital media, and the researcher noticed - to the best of his
knowledge - that the majority of research and studies are concerned with the static and dynamic
design patterns of the infographic , It also dealt with some comparisons between these patterns,
studying their effectiveness in general, and did not care about the design variables associated with
the infographic, and a lot of this research did not take into consideration the design elements
presented in the infographic, for example the use of visual cues and their intensity, and in light of
the spread of social networks, social sites and personal learning environments and what they
require of a variety of representations of the learning content, so there is a need to use interactive
infographics in developing the digital achievement and fluency associated with it in HTML
programming for second-year middle school students
In light of these needs, the researcher could define the research problem and formulate it in the
following written phrase:
"There is a need to develop digital achievement and fluency among students of the second
year of middle school, by revealing the effect of the relationship between the intensity of
allusions (high / low) with interactive infographics and the cognitive style (dependent /
independent) on developing achievement, digital fluency and the quality of production of
web pages.”

Research questions:

The Research main question can be staffed in the following:

"How can an e-learning environment be developed based on the use of interactive infographics
with two cue densities (high and low) and studying the relationship between them and the
cognitive style (dependent, independent) and its impact on developing the digital achievement
and fluency of middle school students?

And this question falls under the following sub-questions:

1- What are the HTML educational programming skills required for middle school students?

2- What digital fluency skills need to be developed for students?

3- What are the criteria for designing an interactive infographic (high, low) in a web learning
environment?

4- What is the image of the e-learning environment when designing interactive infographics with
a Cues density (high, low) in light of the previous design criteria using the Muhammad
Khamis Instructional Design Model?

5- What is the effect of the interaction between each of the interactive infographic design with
cue density (high, low), and the cognitive style (dependent, independent) on the developing
achievement, digital fluency and the quality of production of web pages?

6- What is the main effect of designing interactive infographics with cue density (high, low) in a
web-based learning environment on developing achievement, digital fluency and the quality of
production of web pages?

7- What is the main effect of the cognitive style (dependent, independent) on the development of
developing achievement, digital fluency and the quality of production of web pages?
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Research objectives:
This research aimed to:

1) Reaching a list of standards for designing infographics in general and interactive infographics
especially for e-learning environments.

2) Come up with a list of HTML educational programming skills for middle school students.

3) Developing an electronic learning environment via the web with different levels of Cues
density in interactive infographics (high, low), according to the cognitive method (dependent,
independent), according to the design criteria.

4) Knowing the impact of the Cues density of interactive infographics (high or low) on
developing achievement, digital fluency and the quality of production of web pages.

5) Knowing the effect of the cognitive Style (dependent, independent) on developing
achievement, digital fluency and the quality of production of web pages.

6) Knowing the effect of the relationship between the density of Cues with interactive infographic
and the cognitive style in a web-based learning environment on the developing achievement,
digital fluency and the quality of production of web pages.

Research Method:

The researcher followed the methodology of systemic development research as defined by
(Elgazaar, 2014), which is an approach used in educational technology. It includes the development,
design and production of educational environments with multiple characteristics, and this will be
done through the application of one of the comprehensive and approved educational design models,
a model (Muhammad Khamis, 2007), and this curriculum includes the following: -

(A) Descriptive approach: This means describing and specifying the theoretical framework of
research, theories and studies related to the topic of the research, such as defining and describing
the theoretical framework related to the interactive infographic, the various Cues associated with
it, the cognitive methods, and everything related to the descriptive theoretical frameworks and
concepts of the research variables.

(B) The ISD Approach: The researcher used it in designing and developing an e-learning
environment based on the use of interactive infographics with two tip densities (high and low),
in light of a model for educational design and development used.

(C) Experimental approach: it takes care of applying and experimenting with the learning
environment on the research sample. To verify the validity of the assumptions that were made,
and to answer the fourth sub-question, which is to know "the effect of the relationship between
the density of allusions in interactive infographics and the cognitive style in a learning
environment via the web on the development of digital achievement and fluency".

The Research Sample:

The study Sample has been composed of (72) students. The research sample was determined
intentionally, and they are students of the second grade in the preparatory stage, and it was divided
randomly into two experimental groups according to applying the simple embedded shapes test, to
identify students who depend on the perceptual field and independent from it, provided that the first
experimental group is studied according to the treatment based on the intensity of cues The high
levels of interactive infographics (from the accredited and independent students), while the second
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experimental group studies according to the treatment based on the low intensity Cues with
interactive infographics (from the accredited and independent students).

Search variables:
A- Independent variables: Density of Cues in Interactive Infographic (High, Low).

B- Intermediate variable: The cognitive Style (dependent, independent).

C- Dependent variables: Achievement & Digital Fluency and Production of web pages.

The Experimental design:

The researcher followed the experimental design based on the global design of the research
variables (2 x 2), with a pre and post measurement, and this design is characterized by obtaining
information about the effect of the interaction between the variables (Muhammad Atiya Khamis,
2013, p. 214), with the application of the test of shapes included to divide the research sample To
four experimental groups (two experimental groups representing students dependent on the field, and
two experimental groups representing students who are independent from it), where pre-research
tools will be applied to them to ensure homogeneity between students and sample groups, then
experimental treatment is carried out, and then the post application to identify differences as a result
of this application and measure The effect on the relationship of variables to each other and Figure
(1) illustrates the experimental design of the current research.

Post apply

Pre apply . . .
of search fools Cog Style Density (High) Density (Low) of search 10ols
. G2 (dependent /
An dependent G1 (dependent/ High) ( sz) An Achievement

Test + Digital
Fluency Card + card
quality of Product

Achievement

Test independent G3( |nd.ependent/ G4 ( |nd.ependent/
High) High)

(Figure (1): Experimental design for Research)

Research hypotheses:

1) There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the achievement test due to the effect of the interaction between
the Density of the cues (high and low) and the cognitive style (dependent and independent).

2) There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Digital Fluency Measurement due to the effect of the
interaction between the Density of the cues (high and low) and the cognitive style (dependent
and independent).

3) There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Evaluation card quality of Product due to the effect of the
interaction between the Density of the cues (high and low) and the cognitive style (dependent
and independent).
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4)

5)

6)

7)

8)

9)

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the achievement test due to the effect of the Density of the cues
(high and low) in interactive infographic.

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Digital Fluency Measurement due to the effect of the Density
of the cues (high and low) in interactive infographic.

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Evaluation card quality of Product due to the effect of the
Density of the cues (high and low) in interactive infographic.

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the achievement test due to the effect of the cognitive style
(dependent and independent).

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Digital Fluency Measurement due to the effect of the
cognitive style (dependent and independent).

There are no statistically significant differences at the level of significance (0.05) between the
mean scores of the students in the Evaluation card quality of Product due to the effect of the
cognitive style (dependent and independent).

Research Delimitation:

1-
2-
3-

The current Research Delimited to the following:
Human limits: A sample of male and female students in the second year of middle school.
Time limits: The first semester of the academic year 2020 AD / 2021 AD.
Objective limits: "Programming educational web pages in HTML" unit in the Computer,
Information and Communication Technology course, for the second year of middle school for
the academic year 2020/2021.

Research Tools:

The
1)
2)
3)
4)
5)

researcher has designed the following tools:
An achievement has pre /posttest. (Prepared by the researcher).
Digital Fluency Measurement Card (prepared by the researcher).
List of Skills Programming by HTML Language, (prepared by the researcher).
Evaluation card quality of Product, (prepared by the researcher).
The cognitive method Style (dependent, independent), the embedded shapes test (paper)
according to the Whitkin model, and Anwar Sharkawi's (1995) Realization.

Research importance:

The
1)

2)

search is considered important in:
It is considered one of the researches that deal with the use of infographic designs, and visual
representations of information in the teaching and learning processes in general, and the
development of various skills in particular.
It may direct the attention of researchers and specialists to the need to pay attention to modern
technologies for processing and displaying information related to social networking sites,
which process information in interesting and simple ways.
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3)
4)
5)

6)

Researchers and research specialists may be drawn to design variables related to the needs and
characteristics of learners and their learning styles.

Developing adaptive learning systems and environments related to learners' characteristics,
preferences, and cognitive styles.

This research is a reflection of the surrounding developments and trends in the field of
education and information technology.

This research may help in thinking about the design and production of graphic content and
(infographic) graphics in Arabic to contribute to supporting education and training via the web
and other environments

Research Procedures:
1- The Analysis stage: is composed of the following:

1)

2)

3)

4)
5)

Analyzing the problem and assessing the educational needs of students, and studying the
HTML programming requirements for middle school students from the research sample.
Analysis of educational assignments related to students' knowledge and skills in the
"Programming Educational Web Pages in HTML module related to digital fluency skills."
Analyzing the characteristics of the learners (psychological, physical, emotional,
technological, mathematical, mental, etc.), and determining their previous experiences and
access behavior.

Identify available resources and limitations in the educational environment.

Make the final decision regarding the design and implementation of a learning environment
based on interactive infographic, with high and low Density of Cues, to develop digital
achievement and fluency.

2-The Designing stage: is composed of the following:

1)
2)

3)
4)
5)

6)
7)

Designing, analyzing, and classifying educational objectives.

Designing the measurement tools for research, which are (an achievement test in
programming web pages in HTML, and the digital fluency scoring card).

Design content, and design strategies for organizing it.

Design teaching and learning strategies.

Designing electronic learning environment scenarios related to the Density of Cues with
interactive infographics in the development of achievement and digital fluency.

Determine the learning styles and methods appropriate to the learning environment.

Make the final decision regarding the design of the electronic learning environment based on
interactive infographics with high and low Density of Cues.

3-The Production stage: is composed of the following:

1)
2)

3)

4)

Preparing scenarios.

Preparing and processing all technological, technical and other needs, and planning for
production.

Conducting accompanying formative evaluations where follow-ups, reviews, and ongoing
revisions take place; In order to ensure the validity of the application on the basic sample.
The development of an electronic learning environment based on interactive infographics
linked to the intensity of allusions, taking into account the cognitive style of learners in light
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of (Muhammad Atiya Khamis, 2007) model of educational design and development that is
used in the current research.

Research experience:

1) Preparation and processing of research tools.

2) Determining the research sample in an intentional way, who are students of the second grade
in the preparatory stage, and dividing it into two experimental groups in light of applying the
simple embedded shapes test, to determine those dependent on the cognitive domain and
independent of it.

3) Building the experimental design for the research.

4) Conducting a research experiment, by applying research tools and treatments that were built
for the research sample, through:

5) Conducting statistical treatments for research.

6) Interpretation and discussion of the research results, and reaching recommendations and
proposals.

7) Preparation of the final research report.

Research results:

The most important results of the research are summarized in the overall effectiveness of the e-
learning environment in developing achievement, digital fluency skills, and the quality of production
of educational web pages. The results also indicated that there are no differences between students in
achievement, digital fluency and the quality of the production of educational web pages due to the
effect of the interaction between the density of tips and the cognitive style, and the research results
with regard to the main effect of the density of allusions indicated that there are differences between
students who studied the density of cues ( High), and the students who studied with density of cues
(low) in achievement test scores and average gain in achievement as a whole, while there were no
differences between them in digital fluency skills and the quality of production of educational web
pages, and with regard to the main effect of cognitive style on achievement, digital fluency and the
quality of production of web pages In the educational field, the researcher found differences in favor
of the group of female students dependent on the field in the digital fluency measurement card, and
that of the group of independent students from the field, while there were no differences between
accredited and independent students in achievement and in the quality of production of educational
web pages, regardless of the density of cues.

Research recommendations:
Throughout the results of the current research, the researcher recommends the following:

1) Make the best use of the list of e-learning environment design criteria that were reached in
the current research, when designing interactive infographics based on the intensity of
allusions and the cognitive style.

2) Taking the merits of the general and interactive infographic designs when designing and
developing courses and content related to webpage programming.

3) Take advantage of the list of digital fluency skills which were reached in the current research,
and apply and use them in developing different electronic learning environments

4) The need to train specialists and workers in the educational field on the interactive
infographic technique in light of the approved and approved design standards.
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5)
6)

7)

8)

9)

Employing and using interactive infographics in developing various interactive learning
environments, whether on the web or based on multimedia.

Interest in studying the principles of visual thinking and learning, which are based on the
study of visual cues and stimuli in support of learning and the survival of its impact.

Using the electronic learning environment with current research in developing cognitive
achievement and skill in programming skills and solving programming problems in general,
and in programming educational web pages in HTML in particular.

Taking into account the cognitive methods in particular and the characteristics and needs of
learners in general when designing and developing electronic learning environments.
Supporting and enriching e-learning platforms and environments for male and female
students in all levels of pre-university and university education with designs based on
infographics with its different styles and forms.

10) Caring for simplifying and treating science, languages and abstract contents in the form of

infographic designs to contribute to the survival of the learning effect, and to achieve the
principle of play-based learning.

11) Paying attention to developing the digital fluency skills required for students in various

educational stages, through various electronic learning environments and systems.

12) Using the Muhammad Attia Khamis (2007) model in designing and developing e-learning

environments.

Search suggestions:
In light of the search results, objectives and previous recommendations researcher recommends
the following conduct the proposed research:

1)
2)
3)

4)

5)
6)

7)

Conducting research based on the interaction between interactive infographics and other
cognitive methods.

Conducting research to uncover the impact of the learning environment based on interactive
infographics on different learning outcomes.

Studying the impact of interactive and moving infographic on visual, analytical, critical,
contemplative, and creative thinking skills.

Conducting research depending on design variables in interactive infographics that differ
from the current research variables, such as (timing and time of displaying tips in
infographics, level of control and interaction with infographics, infographic navigation
patterns, methods of displaying content with infographics, and others).

Conducting research on infographics according to some philosophical theories in a direct
way, such as: information processing theory, cognitive load theory, binary coding.

Designing a digital fluency model for each educational stage of the different stages,
according to the learners' characteristics of the stage.

Conducting research to design standardized electronic tests that explain digital fluency
among students at different academic levels to take care of its development.
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