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Mental Representation of Perspective and Spatial Relations From

Diagrams and Models.
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Visual Perception and Verbal Descriptions as Sources for Generating

Mental Representations: Evidence from Representational Neglect.
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Viewing a Map Versus Reading a Description of a Map:

Modality— Specific Encoding of Spatial Information.
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Visuospatial Working Memory and Mental Representation of Spatial

Descriptions.
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Differences Between Spatial and Visual Mental Representations.
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Mathematical Understanding and Representation Ability of

Public Junior High School in North Sumatra.
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Mental representation of learning content and learning style
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summary

This research consists of two sections: the first section includes the
theoretical study, and the second section is the field study. Each section

includes a number of chapters. The first section includes the following

chapters:

The first chapter: The subject of the research: The most important

points included:

Research problem and rationale:

The researcher noted through her work in the field of education that
many students resort to rote conservation, as a result of their lack of
understanding of the information provided to them, and their inability to
linking them to each other, and to information in their knowledge
structure, in addition to their inability to be represented in graphs, or
conceptual maps, summaries, schemas, etc., and use them to solve
various problems. In a study conducted by the researcher on the level of
efficiency of the cognitive representation of information among students
in the first grade of secondary school in Homs during the academic year
2016-2017, it was found that the level of efficiency of the cognitive
representation was low, indicating a clear weakness in their ability to use
cognitive representation skills, which has become a paramount necessity
to create more stable knowledge structures consistent with the
knowledge explosion in all areas. Hence the need to train students in

the forms of cognitive representation of information of various types
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(verbal, numerical, spatial), and to test its effect in improving their

memory performance of this type of information.
The importance of research:

The importance of research comes from the lack of research on the
cognitive representation of information at the local level — within the
knowledge of the researcher — at a time when the forms of cognitive
representation of information are very important, and can benefit from
the results of research curriculum developers, through the design of
curricula based on Forms of knowledge representation, mentors and
educational supervisors, through training courses for teachers in the
educational process on forms of cognitive representation of information,
as well as teachers by enriching their lesson plans with more forms of

information representation.
The research goals:
This research aims to achieve the following objectives:

— Building a training program to teach some forms of cognitive
representation of information, consisting of three subprogrammes, each
with a specific type of information (verbal, numerical, spatial) in order to

improve its memory performance.

— Verification of the effectiveness of each of the three programs used to
improve the memory performance of the type of information targeted by

the program.

— Access to many proposals in the light of the findings of the research.

@
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The research hypotheses:

First, this research is based on the main hypothesis that training in
some forms of cognitive representation of information (verbal, numerical,
spatial) leads to improved cognitive and audiovisual performance of this

type of information.

Second, The main hypothesis is divided from a subset of hypotheses as

follows:

— There are no statistically significant differences between the scores of
posttest of the two verbal experimental groups (verbal-visual, and
verbal-auditory) and the scores of posttest of the two verbal control
groups (verbal-visual, and verbal-auditory) on the special memory
performance test In terms of the number of recovered units and the time
taken for retrieval.

— There are no statistically significant differences between the scores of
posttest of the two numerical experimental groups (numerical—visual, and
numerical-auditory) and the scores of posttest of the two numerical
control groups (numerical-visual, and numerical—-auditory) on the special
memory performance test In terms of the number of recovered units and
the time taken for retrieval.

— There are no statistically significant differences between the scores of
posttest of the two spatial experimental groups (spatial — visual, and
spatial-auditory) and the scores of posttest of the two spatial control
groups (spatial-visual, and spatial-auditory) on the special memory

performance test In terms of the number of recovered units and the time

&

taken for retrieval.
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— There are no statistically significant differences between the scores of
pretest and posttest of the two control groups (verbal-visual, and
verbal-auditory) on the special memory performance test In terms of the

number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between the scores of
pretest and posttest of the two numerical control groups (numerical-
visual, and numerical-auditory) on the special memory performance test
In terms of the number of recovered units and the time taken for
retrieval.

— There are no statistically significant differences between the scores of
pretest and posttest of the two spatial control groups (spatial — visual,
and spatial-auditory) on the special memory performance test In terms
of the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between the scores of
pretest and posttest of the two experimental groups (verbal—visual, and
verbal-auditory) on the special memory performance test In terms of the
number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between the scores of
pretest and posttest of the two numerical experimental groups
(numerical-visual, and numerical-auditory) on the special memory
performance test In terms of the number of recovered units and the time
taken for retrieval.

— There are no statistically significant differences between the scores of

pretest and posttest of the two spatial experimental groups (spatial -
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visual, and spatial-auditory) on the special memory performance test In
terms of the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between the scores of
posttest and sequential test of the two experimental groups (verbal-
visual, and verbal-auditory) on the special memory performance test In
terms of the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between the scores of
posttest and sequential test of the two numerical experimental groups
(numerical-visual, and numerical-auditory) on the special memory
performance test In terms of the number of recovered units and the time
taken for retrieval.

— There are no statistically significant differences between the scores of
posttest and sequential test of the two spatial experimental groups
(spatial - visual, and spatial-auditory) on the special memory
performance test In terms of the number of recovered units and the time
taken for retrieval.

— There are no statistically significant differences between verbal-visual
experimental group and verbal—-auditory experimental group in the scores
of posttest on the special memory performance test In terms of the
number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between numerical-
visual experimental group and numerical —auditory experimental group in
the scores of posttest on the special memory performance test In terms
of the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between spatial —visual

experimental group and spatial —auditory experimental group in the

&
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scores of posttest on the special memory performance test In terms of
the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between verbal-visual
experimental group and verbal-auditory experimental group in the scores
of sequential test on the special memory performance test In terms of
the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between numerical-
visual experimental group and numerical —auditory experimental group in
the scores of sequential test on the special memory performance test In
terms of the number of recovered units and the time taken for retrieval.

— There are no statistically significant differences between spatial —visual
experimental group and spatial —auditory experimental group in the
scores of sequential test on the special memory performance test In
terms of the number of recovered units and the time taken for retrieval.
The research method:

The research is based on the Quasi—experimental method which is
similar to the experimental method in that it is based on making a
deliberate and precise change to the specific conditions of the reality or
the phenomenon under study, and observing the consequences of this
change in this reality or phenomenon. While it is different in random
distribution — random sampling of the target community — which is
adopted by the experimental approach.

Second chapter: Memory Structures and Operations

This chapter includes the concept of memory, early studies of memory,

theoretical models of memory (Waugh and Norman model, Atkinson and

(B
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Shiffrin model, Zinchinko model, information processing levels model,
information processing model), memory systems And mnemonic devices.
Third Chapter: Representation of information in memory

This chapter includes the concept of cognitive representation of
information, the concept of cognitive structure, the neural foundations of
the cognitive representation of information, the patterns of cognitive
representation of information, the stages of evolution of the cognitive
representation of information, the representation of cognitive—based
information, the representation of verbal and visual information on the
basis of meaning, and the models of semantic organization (Clustering
Model, Set-theoretical Model, Semantic Feature comparison Model,
Network Models, Mental Schemas Models, Connectionism Models), in
addition, some forms of cognitive representation of information
(conceptual maps, diagrams, aggregation in numerical categories, tables,
geographic maps, engineering drawings, illustrations).

Fourth Chapter: Previous Studies

This chapter includes some Arabic and foreign studies related to the
subject of the research, and a summary of the main findings of these
studies, and what the researcher derived from them, and what benefited
from it when reviewing them.

The second Section contains the following chapters:

Fifth Chapter: Research procedures: The most important points
included:
The research tools: To achieve the research goals, the researcher

prepared the following tools:

@



A ISV AalL Gl adle

— The memory performance of the verbal group test: includes (4) sub—
tests: a list of (25) words, and three texts, each of which has a restricted
retrieval test.

— The memory performance of the numerical group test: includes (4)
sub—tests: a list of (25) number, and three texts containing numerical
information, each of which has a restricted retrieval test.

— The memory performance of the spatial group test: includes (4) sub-
tests: recognition of shapes, and retrieval of parts of a house, and
retrieval parts of a street, and recognition parts of the neighborhood.

— A training program consisting of three subprogrammes, first to train
visual and auditory verbal groups on verbal representation skills, second
to train visual and auditory numerical groups on numerical representation
skills, and third to train visual and auditory spatial groups on spatial
representation skills.

The research sample:

The sample was selected from the first grade students in Homs, from
three geographically separated schools (Nadeem Abdel Aziz Mixed
School for experimental groups, Abdel Hamid El Zahraoui School and
Louay EI Nagri for the control groups). The total number of sample
members is (72) students, (36) in the experimental groups (verbal,
numerical, spatial), (12) in each group — (6) in the visual group, and (6)
in the auditory group— and (36) in the control groups (verbal, numerical,
spatial), (12) in each group - (6) in the visual group, and (6) in the
auditory group. The number of males and females was equal across all

groups.
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Sixth Chapter: Analyzing the results and discussing hypotheses
This chapter provides an overview of the results of the statistical analysis
of the quantitative data obtained through pretest, posttest and sequential
test in order to test the validity of the research hypotheses and extract
the results.

Seventh Chapter: Overall Results and Interpretations

This chapter provides an overview of the overall results achieved by
analyzing the results, and discussing the hypotheses, then interpreting
them, and a set of suggestions and recommendations.

The main findings can be summarized as follows:

— Training in some forms of cognitive representation of information
(verbal, numerical, spatial) has led to an improvement in the visual and
auditory memory performance of this type of information, by increasing
the number of retrieved units and reducing the time spent in retrieval.

— There are no statistically significant differences between the scores of
pretest and the scores of posttest of the verbal-visual control group, as
well as between the scores of pretest and the scores of posttest of the
verbal—auditory control group on its memory performance test in terms of
number of retrieved units , And the time taken for retrieval.

— There are no statistically significant differences between the scores of
pretest and the scores of posttest of the numerical-visual control group,
as well as between the scores of pretest and the scores of posttest of
the numerical-auditory control group on its memory performance test in
terms of number of retrieved units, And the time taken for retrieval.

— There are no statistically significant differences between the scores of

pretest and the scores of posttest of the spatial-visual control group, as

S
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well as between the scores of pretest and the scores of posttest of the
spatial—auditory control group on its memory performance test in terms of
number of retrieved units , And the time taken for retrieval.

— There are statistically significant differences between the scores of
pretest and the scores of posttest of the verbal-visual experimental
group, on its memory performance test in terms of the number of
retrieved units in favor of the posttest, and the time taken for retrieval in
favor of pretest. There are also differences between the scores of pretest
and the scores of posttest of the verbal-auditory experimental group on
its memory performance test in terms of number of retrieved units in
favor of the posttest, and the time taken for retrieval in favor of pretest.

— There are statistically significant differences between the scores of
pretest and the scores of posttest of the numerical-visual experimental
group, on its memory performance test in terms of the number of
retrieved units in favor of the posttest, and the time taken for retrieval in
favor of pretest. There are also differences between the scores of pretest
and the scores of posttest of the numerical-auditory experimental group
on its memory performance test in terms of number of retrieved units in
favor of the posttest, and the time taken for retrieval in favor of the
pretest.

— There are statistically significant differences between the scores of
pretest and the scores of posttest of the numerical-visual experimental
group, on its memory performance test in terms of the number of
retrieved units in favor of the posttest, and the time taken for retrieval in
favor of pretest. There are also differences between the scores of pretest

and the scores of posttest of the numerical-auditory experimental group

&



A ISV AalL Gl adle

on its memory performance test in terms of number of retrieved units in
favor of the posttest, and the time taken for retrieval in favor of the
pretest.

— There are statistically significant differences between the scores of
pretest and the scores of posttest of the spatial-visual experimental
group, on its memory performance test in terms of the number of
retrieved units in favor of the posttest, and the time taken for retrieval in
favor of pretest. There are also differences between the scores of pretest
and the scores of posttest of the spatial-auditory experimental group on
its memory performance test in terms of number of retrieved units in
favor of the posttest, and the time taken for retrieval in favor of the

pretest.
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