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Research Summary The Effect of the Interaction Between Digital Story
Presentation (Text-Supported vs. Non-Text-Supported) and Cognitive
Capacity Level (High vs. Low) on the Development of Scientific Concepts
Among Hearing-Impaired Children in the Context of Cognitive Load

Theory
Prepared by:
Assoc. Prof. Dr. Mohamed Atta” Assoc. Prof. Dr. Ahmed Abdel Rahim Al-Omari'
Introduction:

Children with hearing impairments require specialized educational strategies to
help them overcome challenges related to information processing and to enhance
their cognitive abilities. Developing scientific concepts in hearing-impaired
children is crucial for fostering their understanding of the world, particularly given
the barriers they face in accessing information through traditional methods.
Previous studies have demonstrated that digital stories serve as effective
educational tools, as they integrate both entertainment and learning, allowing
children to acquire knowledge through multimedia-enhanced instruction. The
inclusion of textual elements in these stories further supports comprehension and
reduces ambiguity in learning experiences.

Text plays a critical role in digital stories by improving content perception for
hearing-impaired children. Text-supported digital stories can enhance
understanding and reduce cognitive gaps, while non-text-supported stories may
result in lower comprehension levels, as children must rely solely on visuals and
animations.

Furthermore, cognitive capacity significantly influences how children benefit
from digital stories. Children with high cognitive capacity demonstrate better
integration of textual and visual information, while those with low cognitive
capacity may struggle to process multimodal content effectively. This underscores
the need for carefully designed digital learning materials that cater to the unique
needs of hearing-impaired children.

Research Problem:

Numerous previous studies have highlighted the importance of developing
scientific concepts in hearing-impaired children through digital storytelling.
Research indicates that digital stories improve comprehension of scientific

*- Assistant Professor of Child Educational Technology, Department of Educational Sciences, Faculty of
Education for Early Childhood, Cairo University.

T - Assistant Professor of Child Psychology, Department of Psychological Sciences, Faculty of Education for
Early Childhood, Cairo University.

900



125 (2025 siba) Ciywadd) lanall 43 gik) dlae

concepts and enhance critical thinking skills. However, the mode of digital story
presentation—whether text-supported or non-text-supported—can significantly
impact learning outcomes, particularly given the individual differences in
cognitive capacity.
Studies suggest that children with high cognitive capacity are better equipped to
handle complex multimodal content, whereas children with low cognitive
capacity may face difficulties in processing diverse information sources. This
highlights the necessity of adapting digital learning environments to accommodate
such differences.
Through direct interaction with teachers of hearing-impaired children, the
researchers observed a growing awareness of the value of digital stories in
developing scientific concepts. However, the actual implementation of digital
stories in classrooms remains limited, primarily due to the scarcity of such
resources and divergent perspectives on the role of textual support in
comprehension.

A survey conducted by the researchers among 13 teachers revealed a clear gap

between their recognition of the importance of digital stories and their practical

application in teaching. Furthermore, opinions varied regarding whether text-
supported digital stories enhance understanding or serve as a distraction for
hearing-impaired children when learning scientific concepts.

Research Questions

1. What are the essential scientific concepts that should be developed in hearing-
impaired children?

2. What are the design criteria for digital stories (text-supported vs. non-text-
supported) to enhance scientific concept acquisition in hearing-impaired
children?

3. What is the instructional design of a learning environment based on the
interaction between digital story presentation modes (text-supported vs. non-
text-supported) and cognitive capacity levels (high vs. low) to develop
scientific concepts in hearing-impaired children?

4. What is the effect of the interaction between text-supported digital stories and
cognitive capacity levels (high vs. low) on the development of scientific
concepts in hearing-impaired children?

5. What is the effect of the interaction between non-text-supported digital stories
and cognitive capacity levels (high vs. low) on the development of scientific
concepts in hearing-impaired children?

6. What is the effect of different digital story presentation modes (text-supported
vs. non-text-supported), regardless of cognitive capacity level, on the
development of scientific concepts in hearing-impaired children?
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7. What is the effect of different cognitive capacity levels (high vs. low),
regardless of digital story presentation mode, on the development of scientific
concepts in hearing-impaired children?

Research Objectives:
This study aims to investigate the effect of the interaction between digital story
presentation modes (text-supported vs. non-text-supported) and cognitive
capacity levels (high vs. low) on the development of scientific concepts in
hearing-impaired children.
Research Methodology:
This study employed an experimental design using a four-group experimental
setup with pretest and posttest measurements. This design was chosen for its
ability to assess the interaction effect between two independent variables:
« Digital story presentation mode (text-supported vs. non-text-supported).
« Cognitive capacity level (high vs. low).
The dependent variable in this study is the scientific concept acquisition among
hearing-impaired children, examined through the lens of Cognitive Load Theory.
Research Sample:
The study sample consisted of 38 hearing-impaired children aged 5-7 years. The
children were classified into two groups based on their cognitive capacity levels:
o 16 children with high cognitive capacity.
o 22 children with low cognitive capacity.
The participants were then randomly assigned to four experimental groups as
follows:
1. Experimental Group 1: 8 children (High cognitive capacity — Text-
supported digital stories).
2. Experimental Group 2: 11 children (Low cognitive capacity — Text-
supported digital stories).
3. Experimental Group 3: 8 children (High cognitive capacity — non-text-
supported digital stories).
4. Experimental Group 4: 11 children (Low cognitive capacity — non-text-
supported digital stories).
Research Tools:
The researchers utilized the following tools:
1. Cognitive Capacity Scale for Hearing-Impaired Children (Ages 5-7 years)
— used to classify participants into high and low cognitive capacity groups.
2. Pictorial Scientific Concepts Test — to assess children's scientific concept
acquisition.
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3. Digital Storytelling Program — used as an experimental intervention in two
formats:
o Text-supported digital stories.
o Non-text-supported digital stories.
Research Results:

The results revealed that all four experimental groups showed significant
improvement in the posttest compared to the pretest in scientific concept
acquisition, indicating the positive impact of the digital storytelling program on
the development of scientific concepts in hearing-impaired children.

Additionally, the results demonstrated a specific ranking of group
performance. Group 1 (High cognitive capacity — Text-supported digital stories)
achieved the highest mean scores. Group 3 (High cognitive capacity — Non-text-
supported digital stories) followed, showing moderate improvement. Group 2
(Low cognitive capacity — Text-supported digital stories) ranked third in
performance. Finally, Group 4 (Low cognitive capacity — Non-text-supported
digital stories) showed the lowest improvement, indicating the least effective
combination for concept acquisition.

Research Recommendations:

Based on the findings, the study recommends utilizing text-supported
digital stories for hearing-impaired children with high cognitive capacity, as they
maximize learning potential. It also suggests using simplified, short, and
synchronized text along with images in digital stories for children with low
cognitive capacity to minimize cognitive overload and enhance comprehension.
Additionally, the study advocates for expanding the use of digital storytelling in
early childhood education for hearing-impaired students, incorporating adaptive
text presentation strategies to cater to individual learning needs.

Keywords: Digital Stories — Cognitive Capacity — Scientific Concepts — Children
with Hearing Impairment
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