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Abstract: The research aims to identify the impact of the visual teaching strategy by using infographics
mathematics achievement for intermediate grade students. The experimental research method was adopted, as
the experimental design of two independent and equal groups with a post test was used, whereas the experiment
was applied on a sample consisting of (52) male students from first- intermediate grade students in (Al-Haq Al-
Mubin intermediate school for Boys) of the General Directorate in Anbar Governorate - Department Education
in Fallujah for the academic year (2021-2022), and the research sample was distributed equally on the two
research groups, and Division (B) was chosen randomly to be the experimental group, while Division (A) was
the control group, as the distribution was occurred according to the following variables data (chronological age,
previous achievement, previous knowledge, intelligence), The achievement test was built, consisting of (30)
objective items of the type of multiple choice with four alternatives, where its validity and reliability were
verified and found acceptable, after completion of the experiment, the achievement test was applied using the
statistical package (SPSS-26), and the Levin test and the t-test adoption for two independent samples. The
results showed that the experimental group students who studied according to the visual teaching strategy using
infographics exceed the control group students who studied according to the traditional method in the
achievement test.

Chapter One — Research Definition

First: research problem

The commonly used teaching methods in the educational fieldsfocus on memorization and indoctrination by
using linguistic-verbal education, where most of our school life usesexpressions and words, and they rarely
show interest in practicing mental operations by students, and this is reflected on their achievement level in
general, as well as their achievement level in mathematics in particular, because mathematics is one of the most
difficult subjects, due to its concepts abstraction, logical sequence and mathematical relationships, and students
face difficulties in identifying its components and choosing the appropriate method to solve its problems, and
this weakness in the mathematicsachievement is confirmed by previous studies and researches results in
Mathematics, as in the study of (Pasha, 2015), (Jazza, 2017) and (Haji, 2018), so learners need effective
strategies that increase their achievement by using modern techniques,to achieve this, those interested in
teaching must move away from traditional indoctrination methods and start from the principle of a competent
teacher who is made and not born in the light of modernity and development.

Based on the foregoing, the research problem can be identified by answering the following question:

What is the impact of the visual teaching strategy using infographicin mathematics achievement for middle
school students?

Second: The importance:

1. The mathematics importance in all fields, and the importance of teaching it at different academic levels, as it
requires more attention and intensive care in choosing strategies that make the student an effective and essential
focus of the educational process.

2. The current research aims middle school students, which represents a transitional stage between childhood
and maturity and between concrete and abstract and its physical and psychological changes to students,
therefore this stage needs more complete care to overcome this stage problems.

3. It may lead to a deeper, better and last longer understanding for the knowledge content through the transition
from verbal teaching to visual teaching that makes the student effective and attractive through the educational
process.

4. There is no previous study, according to the researcher's knowledge, discussed the visual teaching strategy
using infographic at the local level.

Third: research objective:

The current research aims atidentifying the impact of the visual teaching strategy by using infographic in
mathematics achievement in mathematics for middle school students.
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Fourth: Research hypothesis:

There are no statistically significant differences at the level (0.05) between the average score of the experimental
group students who will study according to the visual teaching strategy using infographic and the intermediate
students who will study according to the traditional method of the achievement test.

Fifth: research limitations:

1. First intermediate stage Students in the middle and secondary day schools of the General Directorate in Anbar
Governorate - Fallujah Education Department.

2. Mathematics Book Topics, Part One, scheduled for First intermediate stage Students for theacademic year
(2021-2022) AD, Ministry of Education, 5th Edition, for the year of 2021, by Jassim, Amir Abdul Majeed and
others.

3. Static and animated infographic pattern.

4. The first semester (first course) of the academic year (2021-2022) AD.

Sixth: Terms Definitions:

1. Strategy:

(Al-Afoon and Fatima, 2011) who defined it as: “The conditions and capabilities that the teacher provides in a
specific teaching situation and the measures he takes in order to help his students to achieve the goals set for
that situation” (Al-Afoon and Fatima, 2011: 95).

2. Visual teaching:

(Atiya, 2009) who defined it as: the teaching that depends mainly on observation, and is based on visual
perception in the teaching process, and through it, scientific experiences and knowledge are achieved, and
information is gathered visually through sensory view, visual representations view, diagrams, pictures, shapes
and diagrams (Atiya, 2009: 330)

3. Infographic:

(Shaltout, 2016): “The art of transforming complex data, information and concepts into images and drawings
that can beunderstood and comprehended clearlyand interestingly. This method is characterized by presenting
complex and difficult information in a smooth, easy and clear manner” (Shaltout, 2016: 111).

4. Achievement

(Good, 1973): as: “a set of knowledge and skills that the student achieved as a result of his learning of certain
academic subjects, and it is measured through the grades obtained by the student in the achievement test”
(Good, 1973: 7).

Chapter two: theoretical background and previous studies

First: theoretical background

First theme: Visual Teaching:

The growing abundance of tools and equipment that were developed after the industrial revolution led to an
understanding of natural sciences role in using techniques in teaching. In the early decades of the twentieth
century, an association was formed from a group of educators in the United States, and applied the term (visual
teaching) on the equipment used in teaching, in that era, this confirmed the use of visual (non-verbal) materials
in teaching as a reaction to the dominance of verbal materials such as books and lectures (Al-Hela and Tawfiq,
2011: 29).

The researchers concluded that the visual teaching strategy is an extension of the following educational ideas:
Whereas John Dewey refers that the word is insufficient to transfer knowledge, students may misunderstand the
word and not realize the real meaning of it, and thus John Dewey has laid the cornerstone for learning using
visual means (Al-Hilah, 2004: 28).

Pestalozzi has confirmed the importance of the senses as learning tools, and called for linking educational
curricula with students' experiences that are consistent with their lives and their surrounding environment
(Khutaba, 2005: 106).

Jean Piaget, one of the eminent pioneers of the constructivist theory, has focused on the students' need for
tangible operations (Awwad and Magdy, 2010: 20), and believed that the human mind is not a blank page used
in writinganything, but thehuman has senses with which he receives information and experiences that surrounds
him (Al-Afoon and Hussein, 2012: 69).

Visual teaching steps

Attia (2009) refers to several steps that go through the use of visual teaching strategy:

1. Organize the learning environment and Sensor initialization to be observed or the things whose visual
representations are to be perceived.

2. Train students on observation and how to follow its steps, as follows:

A- Write down what can be learned from the tips or hints.
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B - Determine what is important from the presented visual form (identifying the main idea of the visual form).

c- The connection between what has been achieved and the topic being learned.

d- Explanation of the visual aid presented.

What the teacher does in visual teaching is as follows:

A- Initializeand prepare the visual material for display.

b- Guide students to what must be observed and confirmed.

C- Grant students enough opportunity for observation and information collection.

d- Discuss with the students what they observed.

E - Ask students to submit extracts about what they saw. (Atiya, 2009, pp. 331-332)

Second theme: infographic

Recently, models of graphic information have spread in magazines and newspaper, and also among social media
under the name (infographic), which are graphic models that express the essence of a story or concept quickly
for a set of information, and the word (infographic) is an abbreviation of the term (information graphic) which
means an image type that mixes be_\tween data and design, Figure (1).

graphic /wvisual

- informati
design [teachi
on
ng
figure (1)

The origin of the word

infographic

( Shaltut, 2016: 109-107)

Infographic phenomenon using is increasing and growing in conjunction with the growth of the Internet, but in
fact, graphics, images and symbols have been used throughout history for storytelling, building knowledge, and
exchanging information (Smicikas, 2012, 6).

As on the Pharaohs temples inscriptions, their pictures and language distinguished by the illustrations (icons) in
Egypt since thousands of years BC, and thus it is a form of infographic, as shown in Figure (2), (Al-Jundi, 2015:
3).

Obaidat and Suhaila (2014) state “Mathematics, whether it is geometry or arithmetic, is forms, relationships and
connections, and there is no arithmetic sum that cannot be drawn or expressed in a picture or form, all words can
be translated into symbols, and these are some mathematical symbols (=, +, -, <, >, ....)" (Obaidat and Suhaila,
2014: 223).

According to the foregoing, it can be concluded that the infographic is considered one and the best of the visual
teaching methods because of its flexibility that enables the teacher to render the lesson content in a manner
consistent with the lesson objectives. It may also address failure in adopting visual teaching strategy that is
carried out by using means and techniques without paying attention to their design and development, and if we
look closely, we will find that the infographic combines many methods of visual teaching. If it is used pictures,
videos, or maps, the infographic includes it if it is static or animated, and it goes beyond interactive and varies in
form and design.

Second: previous studies

1. (Mohammed, 2021) Study: The study aimed atidentifying the impact of the visual education strategy on the
achievement of second intermediate stage students and their attitudes towards science, and used the
experimental method, and the study sample consisted of (60) students equally distributed over the two research
groups. The achievement test and the attitude measurement, and the results showed the superiority of
experimental group students over the control group in the achievement test and the attitude measurement.

2. (Al-Duhaim, 2016) Study: The study aimed at identifying the impact of integrating infographic in
mathematics on the second intermediate stage students achievement, and used the experimental method, and the
study sample consisted of (63) students distributed as (30) students experimental and (33) students control, The
study tool was the achievement test, and the results showed the superiority of experimental students over the
control students.
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The current research agreed with some previous studies in some aspects, including the experimental method and
two groups equality and the study tools varied based on their goal and variation in terms of the sample gender
and number.

Chapter Three / Research Procedures

First: Research Methodology: The experimental method was adopted in this research, for achieving the
research objectives.

Second: research experimental design: The researcher adopted one of the partial control experimental designs
for two post-test independent equal groups, for its relevance to the current research problem, Table (1):

Table (1) research experimental design

Group Two groups | independent dependent Test type
equivalence variable variable
Experimental - Chronological | Visual teaching | Achievement and | - Mathematics
age in months strategy using | visual thinking achievement test
- 1Q test infographic - Visual thinking
Control - Previous | Traditional skills test
achievement method
scores
- Previous
knowledge test

Third: research community: The first intermediate stage students were selected in the secondary and
intermediate day schools of the Fallujah Education Department - the General Directorate of Anbar Governorate,
the academic year (2022-2021). as the total number of middle school grade students reached (4788) students
distributed among (38) intermediate stage and (9) secondary schools for boys, and the number of mixed middle
schools reached (10) and mixed secondary schools reached (6), thus the total number of schools reached (63).
Fourth: research sample: The research sample, which reached (52) students, was distributed equally to the two
broadcasting groups according to the following variables data (chronological age, previous achievement,
previous knowledge, intelligence) and group (A) was chosen randomly to be the control and group (b) to be the
experimental.

Fifth: Control procedures:

1. Experimental design internal safety: To verify the two groups' equivalencefor these variables, the researchers
worked on calculating the arithmetic mean and standard deviation of the data representing these variables. The
researchers also used the Levene's test for two independent samples to calculate the significance difference
between data variance of each of these variables for two research groups, and it was found that they are
homogeneous in all the mentioned variables because the significance level for these variables is greater than the
level (0.05) and the (t-test) for two independent samples to find out the significance difference between each of
these variables average for two research groups, and it was found that there are no significant differences
Statistical because the significance level for these variables is greater than the approved level (0.05).

2. External Safety of Experimental Design:

A- Experiment duration: The experiment duration is unified for two research groups, as it started on Saturday
6/11/2021 and ended on Sunday 23/1/2022.

B- Subject teacher: The researchers were keen to teach the two research groups (experimental and control) by
the same teacher, to avoid the difference that may occur as a result of the difference between teachers' style,
abilities and skills.

C- Subject: The subject is represented by the mathematics book, first part, of the two research groups
(experimental and control) for the first intermediate stage to be taught for the academic year (2022-2021), Sth
Edition, 2021 AD.

D- Number of scheduled classes and their distribution over the week days: The number of scheduled classes for
mathematics for the first intermediate stage in Iraq is (4) attendance classes and one electronic class per week
for each division, for the academic year (2022-2021) due to the virus (covid-19), Therefore, the two research
groups (experimental and control) were taught in the amount of (8) attendance classes, and one electronic class
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shared between the experimental and control groups, that was exploited to solve the exercises using the

Telegramper week.

E- Experimental extinction: It never happened that any of the two research groups students (experimental and

control) were left or expelled.

F- Factors related to sample members maturity: These variables had no effect on the experiment because the

duration is relatively medium, and if there are changes in biological maturity or psychological maturity, these

changes are equal for the students of the two research groups as they are in a similar age and if there is a change,

they are equal in Variable age in months.

Sixth: Research Tool (Achievement Test):

The researchers prepared a test to measure the experimental group students achievement and the control group

after the end of the experiment. This test was built, which consists of (30) multiple-choice objective items, based

on the following steps:

. Determine test objective.

. Determine the subject.

. Content analysis and behavioral objectives formulation

. Prepare test map (Specifications Table).

. Prepare test instructions.

. Test validity

. Face (surface) validity: the researchers presented the test that they prepared to a selection of arbitrators

specialized in mathematics and its teaching methods and mathematics teachers for the intermediate stage to take

their opinions about its items validity in measuring mathematics content in the light of the behavioral goals, and

the researcher worked on the suggested notes, and some items were modified and reformulated in In light of the

observations proposed by the arbitrators, and to keep the items on which the percentage of agreement was more

than (80%).

B. Content Validity: The specification table is an evidence of content validity.

7. Test Validity:

a. The first exploratory experience of the achievement test:

For determining the test time that the student takes to answer the test and to verify its items and instructions

wording clarity, the test was applied to an exploratory sample consisting of (29) first intermediate stage

students. It was found that the time required to answer all test items is (36) minutes. No note or inquiry was

recorded about the items or instructions.

B. The second exploratory experiment of the achievement test:

The achievement test was applied to a second exploratory sample of (109) students, and the (9) students who

failed statistically were excluded. The purpose of applying this test is to know the psychometric properties.

After applying the test to the second exploratory, the researchers worked on:

e  Correction of the students' answers.

e sorting data in descending order from highest to lowest

e Choosing a percentage (27%) for the higher group, and (27%) for the lower group, on this basis the test
items were analyzed to find discriminatorypower, difficulty coefficient and alternatives effectiveness.

8. Achievement test items statistical analysis: To ensure that the achievement test itemsconsiderstudents

individual differences based on their ability to distinguish between them, as well as their difficulty, the

researcher analyzed the special items of the achievement test statistically as follows:

A. Items difficulty coefficient: Test items difficulty coefficient was calculated and it was found that it ranges

between (31-59), and therefore items difficulty coefficient for the achievement test are all acceptable.

B. Items discriminatory power: On calculation of the achievement test items discrimination coefficient, it was

found that it ranges between (0.33 - 0.70), as the test item is considered if its discriminatory power is (0.30) or

more (Eble, 1972: 40).

C. Alternatives effectiveness: where the researcher used the wrong alternatives effectiveness law and found

that all its coefficients are negative, and this indicates that the alternatives attracted more answers from the

students of the lower group compared to higher group students answers.

9. Achievement test reliability: The researcher used the Alpha Cronbach's equation to find achievement test

reliability, and the reliability of the achievement test was (0.82), and it is considered good reliability, as the test

is considered good if the test reliability value is (0.67) or more (Al Nabhan, 2004: 240).

10. Test application: The researcher applied the achievement test to the experimental and control group at the

same time on Sunday 23/1 2022, where the researcher interested to inform the students of the applying test date

a week before.

O NN A WN -

3978



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.432 ISSN:1308-5581 Vol 14, Issue 02, 2022

Chapter four/ Presentation and interpretation of results

First: Mathematics achievement test results:

Null hypothesis results

(There is no statistically significant difference at the level (0.05) between the average scores of the experimental
group students who studied using the visual teaching strategy using infographic and the average scores of the
control group students who studied by the traditional method in the mathematics achievement test).

After correcting the students' answers in the achievement test, which was applied to the two research groups
(experimental and control), the researchers used the statistical program (SPSS) version (26) to find out the
experimental and control groups statistical description data in the achievement test, and the results were shown
as in Table (2).

Table (2)
Data Statistical description of the two research groups (experimental and control) in the achievement
variable
Group number of | Arithmetic standard standard 95% confidence interval in
students mean deviation error of the | the arithmetic mean
arithmetic Maximum Minimum
mean
Experimental | 26 16.9231 5.48 1.07406 7.26267 1.27579
Control 26 12.6538 5.27 1.03321 7.26279 1.27568

When applying the Levene's Test for two independent samples, which shows the difference significance
between the variation in the students' scores for the two groups (experimental and control), it was found that the
value of (F) (0.013) at the significance level (0.908) and this level is greater than the approved level (0.05), and
this indicates that The two groups are homogeneous in the achievement variable, and when applying the t-test
for two independent samples, which shows the significance of the difference between the mean scores of the
two groups (experimental and control), it turns out that the calculated T-value (t) is (2.865) at the level of
significance (0.006), and this level is smaller than The level (0.05) adopted with a degree of freedom (50), as
shown in Table (3).

Table (3)
(t) And (f) value for the two research groups (experimental and control) in the achievement variable
Variable degree  of | Leven — test t-test Statistical
freedom f significance | t Significance | significance

level from | (0.05)

both sides
Achievement | 50 0.013 0.908 2.865 0.006 significant
test

This indicates that there are statistically significant differences in the average scores of the two groups, which
leads us to reject the null hypothesis and accept the alternative that states (there is a statistically significant
difference at the level (0.05) between the average scores of the experimental group students who studied the
visual teaching strategy using infographic and the average scores of the group students The control group who
studied in the usual way in the achievement test for mathematics) and in favor of the experimental group with
the maximum arithmetic mean.

Second: Conclusions: The most important conclusions reached by the researchers:

1. Teaching based on the visual teaching strategy using infographic requires time, effort and high skill in
preparing the lesson, while lesson implementation shall be smooth and comfortable for the teacher and makes
him more controlled and focused in class management.

2. Visual teaching strategy using infographic has a clear impact on raising experimental group students'
achievementlevel in mathematics compared to the level of the control group students.

3. Teaching in the light of the visual teaching strategy using infographic made the student a central part in the
teaching process, and provided students with an opportunity for thinking and expression.

Third: Recommendations

1. Encouraging and induce male and female teachers to use the visual teaching strategy using infographic when
teaching mathematics for the intermediate stage, because of its great impact on students' achievement.

2. Invitation the competent authorities (preparation and training) in the Ministry of Education and its
directorates to organize training courses on the application of the visual teaching strategy and the use and design
of infographic and how to employ them in teaching mathematics.
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3. Invitation of the concerned authorities in the Ministry of Education and its directorates to create an
appropriate classroom environment for visual teaching and to equip it with all the requirements.
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