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ABSTRACT

Background: Hospitalization of elementary students with chronic
illnesses could limit their engagement in school activities and
result in academic failure. The purpose of the present study was
to determine the effectiveness of e-learning on these students’
academic performance in mathematics.

Methods: This was a pretest-posttest semi-experimental study with
control group. The population included all the fifth or sixth-grade
elementary school students hospitalized at least once in the school
year 2019-2020 in Imam Hussain Pediatric Hospital of Isfahan, Iran.
The sample size consisted of 60 students (26 in 5th grade and 34 in
6th grade) who were selected by convenience sampling and divided
equally into experimental and control groups. Data gathering tools
included two researcher-made mathematical quizzes designed to
assess the students’ academic achievement in mathematics. Each
quiz was about Decimal Numbers as covered in the corresponding
grade level. Data were analyzed through an analysis of covariance
using SPSS 21 software.

Results: In terms of academic achievement, the mean and standard
deviation of post-test scores in the experimental groups (8.26+1.22)
were higher than in the control group (6.60+1.47). In addition,
ANCOVA testresults revealed that after the elimination of the pretest
effect, the F of the independent variable (59.461) was significant
at the confidence level of 99% (P<0.001). Thus, posttest scores of
experimental and control groups were significantly different.
Conclusion: Given the significant impact of e-learning on the
mathematical performance of hospitalized elementary school
students, it is recommended to use this approach for hospitalized

learners.
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Introduction

Education is considered as one of the
fundamental rights of all children. Therefore,
providing children with adequate education
is deemed as a fundamental principle in
every society. In this regard, governments
provide some educational opportunities for
different age groups in their formal education
system. Nevertheless, to fulfill the aims of
public education, special measures should be
taken to provide alternative schooling to those
students who face difficulties in attending
schools. These measures should be designed
and implemented in accordance with the
special conditions of this group of students. In
addition, they should receive proper support
for accessing training opportunities and
overcoming obstacles. These efforts provide
special needs students with the opportunity
to receive high-quality education and thrive
alongside their peers.

Students suffering from chronic diseases
usually have to deal with frequent long-term
hospitalizations, and may find it challenging
to participate in school activities. Therefore,
these children often fall behind in school,
and might have difficulty establishing a
long-term working relationship with friends,
classmates, and sometimes, even their
familiars. Hospitalization affects an ailing
child’s performance and growth, and may have
undesirable consequences such as physical
weakness, depression, isolation from friends,
and inability to establish social relations (1). In
addition, this group of children struggle with
these circumstances at a critical age when
friendship and interaction with their peers play
a more important role in their development
(2, 3). In general, children with chronic
conditions experience lengthy hospital stays
and may require continued follow-up after
going home, causing major problems in their
lives and that of their families. Some patients
do well at home but may not be physically able
to return to school. They lose a lot of school
time, which deprives them of vital social
experiences (4-6). Furthermore, isolation
from school causes stress, anxiety and
academic problems in the short term, and the
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inability to cope with this situation in the long
term leads to learned helplessness behavior
in these children. According to Seligman’s
theory, ‘learned helplessness’ occurs when
individuals cannot give appropriate response
to environmental stimuli and cannot resolve
their frustrations in the long term, which leads
to a sense of ineffectiveness in their efforts to
change affairs and cope with problems. In this
situation, they resort to any course of action
and will eventually accept their failures in
advance despite the possibility of success.

Learned helplessness threatens an
individual’s sense of control over their fate.
In education, as in other areas of human life,
learners suffer from learned helplessness
when their efforts do not lead to success, and
this can decrease their motivation to learn (7).
Therefore, all circumstances considered, long
term hospitalization diminishes the children’s
chances of cultivating their talents, leading to
their academic failure.

Numerous hospitalized children in Iran
are currently undergoing long-term therapies
away from home and school, and usually lag
behind others in these periods. It appears
necessary to adopt special policies aimed
at facilitating coordination between these
students and educational system in different
settings (home, school and hospital). By
providing access to educational facilities and
resources, these policies are meant to address
the children’s problems including their social
(isolation), mental and psychological (stress
and anxiety), educational (harmony with
classroom), and physical (difficulty in hearing
and concentration) problems. In addition, these
strategies should be implemented in natural
settings in which the children have a stable
and continuous relation with their classmates
and friends during hospitalization (8).

Researchers in different countries have
studied the existing academic obstacles
facing these learners, and have also proposed
appropriate instructional methods to support
this group of patients.

Chen et al. (9) concluded in their research
that education in hospitals is often delivered
through voluntary teaching. However, hospital
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staffs are not fully aware of the requirements
for creating an environment similar to
schools so that the child patients can have
access to interactive resources (9). Hopkins
investigated the available education support
services for students with chronic conditions
in some major hospitals of Australian states.
A model of best-practice was developed for
this purpose. However, the study shows that
the lack of an integrated policy has hindered
the execution of this supporting strategy in
the entire country (10).

A study was conducted in the classroom
of a university hospital (equipped with PC,
books and toys), and the results showed that
computer games, besides entertainment, allow
students to learn and enhance social relations
among themselves (11). Aldiss et al. conducted
areview of research literature and showed that
supportive technologies increase the patients’
awareness of their illness and improve their
psychosocial function (12). Nevertheless,
Amer showed that the application of supportive
technology in this field could be affected
by such obstacles as poor education, poor
marketing, time constraints, misperceptions
about the benefits of technology, and the
undesirable experiences of service providers
and patients (13).

It might initially appear that using
traditional methods of education, such as
voluntary in-person training for individuals
or groups, are an appropriate strategy to
solve these children’s training problems.
This solution, however, requires recruiting
volunteer teachers who can teach a wide
range of subjects in various grade levels, and
maintain a continuous and planned presence in
hospitals. Considering the hospital regulations
and limitations of formal education, scheduled
teaching activities in a hospital are not always
possible for both teachers and students (14).
In addition, training hospitalized children
through lectures has some disadvantages such
as the lack of opportunity for them to think
deeply and retain the learned material. A
suitable environment and sufficient time are
also required, while these conditions are not
often met in hospital settings. Furthermore,
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nowadays face-to-face or traditional
education are highly criticized for reasons
such as ignoring students’ active participation
in learning process, disregarding their
individual differences and needs, and lack
of attention to high-level thinking skills (15).

Considering the limitations of traditional
teaching methods in fulfilling the educational
needs of hospitalized children, it is necessary
to apply alternative methods to achieve these
objectives. On this basis, the application of
information and communication technology
in curriculums has substantially increased.
In this respect, e-learning has emerged as
an advanced educational approach that can
overcome the obstacles and limitations of
traditional education. E-learning is a product
of the fast and widespread development of
modern media, and involves the exploration
of web and internet technologies to create
learning experiences. Khan defines
e-learning as a system comprising three main
features, namely openness, flexibility, and
distributed environment (16). In view of these
advantages, an e-learning approach can be
regarded as a suitable alternative approach
in tackling the problems associated with
hospitalized children. In this regard, some
models have been presented for identifying
the best supportive practices, such as using
information technology to support traditional
teaching strategies (10), or deploying Distance
Information Technologies to provide child
patients with healthcare services (13).

Aslan & Reigeluth define Instructional
Design as the provision of strategies for using
optimal instruction methods to achieve the
intended changes in the learners’ knowledge,
tendencies and skills (17). In other words,
ID encompasses the “entire process of
instructional planning and implementation”
(18). Based on this definition, implementing
e-learning requires integrated planning
as well as instructional design to reach
the intended goals. It should also be noted
that the problems of hospitalized children
cannot be addressed in their entirety unless
an integrated framework is developed
which fully acknowledges the conditions
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and obstacles facing these children in their
relations with each other, and draws a smooth
path for their success in learning.

However, a review of the literature
indicates that no special instructional design
model has so far been developed based on
e-learning approach and the special conditions
of hospitalized students. Major issues to be
covered by a model should include social
isolation, lack of desire to engage in group
activities, and disinterest in learning due to
the learned helplessness.

Therefore, researchers in this study
implemented an e-learning program for
hospitalized students aimed at evaluating
the impact of the program, eliminating the
educational problems of the learners, and
proposing new strategies in this regard.

Materials and Methods

The present study was conducted using
a pretest-posttest semi-experimental design
with a control group. The study population
included all the elementary school students
who were hospitalized at least once in 2019-
2020 school year in pediatric hospitals
of Isfahan, Iran. Isfahan’s Imam Hossain
pediatric hospital is the only pediatric
hospital in the city, and therefore, it was
selected for research due to accessibility of
location and convenience of data collection
in Isfahan. The hospital is affiliated to Isfahan
University of Medical Sciences. Therefore,
in coordination with the University officials,
the researchers were granted access to the
hospital archive. Then a full review of the
children’s characteristics and their illness
history was conducted, and 76 people were
selected. The inclusion criteria in this study
included having a chronic condition such as
diabetes, renal and pulmonary diseases, and
CF, with long-term health effects (at least a few
years) or even lifetime effects. As a result the
child patients were regularly hospitalized and
had to cope with long-term school absences
(at least a few days a week). In addition, all
of the participants were elementary school
students in the final grade levels (the last two
years). Their parents were fully informed of

194

the study objectives, and were asked to help
their children participate in the e-learning
program and other stages of the study. The
parents’ reluctance was considered as the
exclusion criteria of the study. The final
sample size consisted of 60 students (26
pupils in 5th grade and 34 in 6th grade). They
were selected through convenience sampling,
and were equally allocated to experimental
and control groups using random assignment.
For this purpose, at first all students in both
levels were each randomly assigned a code
(codes 1-26 for 5th grade, and 1-34 for 6th
grade students). Then, based on the assigned
codes (even or odd), students were placed
in experimental and control groups. In this
way, the two groups had equal distributions of
students from both grade levels (each group
comprised 13 pupils from 5" grade and 17
from 6™ grade).

An important factor in using e-learning for
hospitalized students is to pay close attention
to the nature of the instructed subject matter
and its compatibility with the children’s
characteristics and needs. In the present
research, mathematics was selected as the
e-learning content for this groups of students,
due to following important reasons:

e Mathematics is one of the most essential
subject matters in primary education.

e Mathematical content has a logical and
cohesive structure, so that failing to grasp a
topic or concept hinders the learning of the
subsequent topics.

e Given the special conditions of
hospitalized students, learning mathematics
is among their biggest challenges during the
treatment period.

Based on the above-mentioned points,
an e- learning model was designed and
implemented. The instructed topic was the
mathematics lesson on Decimal Numbers for
elementary 5th and 6th graders (in accordance
with the textbook content in each grade).
This study therefore attempts to address
the research question as to whether the
e-learning approach can significantly improve
the academic performance of hospitalized
students with chronic illness in mathematics.
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The research instruments for data
collection included two researcher-made
online tests on Decimal Numbers in 5th
and 6th elementary school levels (based on
the textbook content in each grade level).
Each test comprised a total of 10 questions.
Each question was scored 1 for a correct
answer and 0 for an incorrect answer, with
a maximum possible score of 10. The tests
were administered as pretest and posttest for
both groups.

The test questions were reviewed by several
math teachers in 5th and 6th grades, and the face
and content validity of the tests were verified
after making some revisions. Their reliability
in pretest and posttest were established using
Kuder—Richardson method (0.74 for 5th grade
test and 0.80 for 6th grade test).

The research began at the end of the first
semester of 2019-2020 academic year. Online
pretest links were sent to the social media
accounts of the children’s parents (WhatsApp
or Telegram). After taking the online
pretest, the special mathematics e-learning
programs were implemented for experimental
group. The program included using special
multimedia for ill students, mathematical
questions and drills, educational films, math
learning software application, animation,
web-based classes, and problem solving
through social networks. After two weeks,
a posttest was administered to both groups
and the data were collected and analyzed.
ANCOVA statistical technique was used to
analyze the findings (P=0.01)

Posttest

Table 1: Descriptive data of achievement scores on the online learning math tests

Results

The participants in this study were
suffering from chronic conditions like
diabetes (n=15, 25%), renal diseases (n=30,
50%), pulmonary diseases (n=10, 17%) and CF
(n=5, 8%, causing frequent hospitalizations
(at least once a month). Among the students,
19 were female (31.7%) and 41 were male
(68.3%). They were in 11-14 age group, with
26 pupils in 5th grade (43.3%) and 34 in 6th
grade (56.7%). The subjects from both grades
were equally distributed in each group (13
from 5™ grade and 17 from 6™ grade).

Table 1 shows the mean and the standard
deviation of the achievement scores on the
online learning math tests in both groups.

Table 1 shows that the mean and the
standard deviation of academic achievement
(dependent variable) was significantly
improved in the experimental group compared
to the control group.

The Analysis of Covariance (ANCOVA)
was used to evaluate the effectiveness of the
e-learning approach. Prior to conducting
this analysis the required assumptions of
the ANCOVA were examined. Normality
of distribution of data was measured at the
error level of 0.05 and verified using the
Kolmogorov-Smirnov test (P>0.05). The
variance homogeneity of the dependent
variable was also determined during the
study (P>0.05). Furthermore, the linearity
relationship between Pretest and Posttest at
the level of 0.05 was statistically significant
(P<0.05). Thus, considering the verification

Control Experimental

6.60+1.47 8.26+1.22

63.502 1

Pretest

Error

Table 2: Analysis of covariance of the online learning math scores

63.502

43.565 57 3.7

83.085 <0.001 0.593
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of ANCOVA assumptions, the test results are
presented in Tables 2.

Table 2 results indicate that after
eliminating the pretest effect, the F of the
independent variable (59.461) is significant
at the confidence interval of 99% (P<0.001).
Thus, there is a significant difference between
the observed values of the dependent variable
in experimental and control groups.

Discussion

The aim of the present study was to
investigate the effect of the e-learning
approach on the academic achievement of
hospitalized students with chronic illnesses
in mathematics. The result revealed that
the average score in mathematics (as the
dependent variable) was significantly higher
in experimental group than in control group.
Accordingly, e-learning approach has a
positive effect on the academic performance
of hospitalized students in math lesson.
This result is in line with the findings in
a number of other studies. For instance,
Hopkins (10), Gonzalez et al. (11), Aldiss et
al. (12) and Amer (13) have all pointed to the
adoption of information and communication
technology (ICT) in the form of e-learning as
an appropriate means of addressing mental,
social, or instructional problems arising
from the hospitalization of children. This
will in turn improve their performance in
mathematics.

In terms of helping hospitalized
students deal with their social isolation,
e-learning provides easy and low-
cost access to learning resources and
opportunities at any time and place. This
is in line with a study by Aldiss et al. (12),
which highlights the role of technology in
increasing the patients’ awareness of their
disease and improving their mental and social
abilities. In this process, e-learning facilitates
further communication, interaction and
cooperation between these children and the
people with whom they are in contact, thereby
enabling fast and widespread exchange of
relevant information between them.

In addition, e-learning supports
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students in their struggle with mental and
instructional challenges that may result in
learned helplessness. It provides effective
instructional strategies such as applying
collaborative activities along with personal
study, customizing learning paths according
to the learners’ needs, and enhancing learner
motivation by means of simulation and
games. This is in line with Gonzales et al’s.
(11) emphasis on the importance of computer
games in learning.

Based on the results and considering the
special nature of the instructed subject matter
in this study (mathematics), one should note
that aligning content and activities with the
intended learning objectives, and following
different principles derived from learning
theories in curriculum planning are the other
critical factors in designing an appropriate
e-learning approach for hospitalized children.
In this regard, it should be noted that many
students understand mathematical concepts
only if they find them interesting and
engaging. Therefore, motivational factors
play an essential role in their progress.
Hence, math teaching methods are essential
in attracting students’ interest in this field
(19). On the other hand, earlier success would
further motivate students to improve their
performance in mathematics (20).

Based on the above discussions, self-
learning multimedia approach, as a key
component of an e-learning program for
hospitalized children, enables them to receive
immediate feedback, identify their mistakes,
actively engage in the learning process, and
develop the motivation for creative thinking
and problem solving (21, 22).

In this respect, given the nature of
mathematics, a multimedia-based drill and
practice model can be used for consistent
provision of examples and instruction
of repetitive skills such as the four basic
mathematical operations. This process will
eventually enable learners to perform these
skills automatically.

The other sections of the instructed content
require the learners’ cognitive effort in terms
of using memory, contemplation, thinking,
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motivation, and meta-cognition. In these
sections the content can be divided into short
sequenced chunks (steps), corresponding
to the stages of the learning process (from
simple to complex).

These steps facilitate gradual storage
of information in memory, along with
an organized and meaningful cognitive
development based on an earlier design. In
addition, some content topics enable learners
to construct their own knowledge of the
concepts and principles of mathematics based
on their own interpretations or teachers’
guidance.

Conclusion

Based on the results of this study, the
e-learning approach offers an appropriate
strategy to address the problems arising
from the long-term absences of hospitalized
elementary school students. This strategy
helps them keep pace with their peers in
this sensitive and important stage of their
development. Accordingly, a more widespread
use of this model is recommended to help
mitigate the learning problems of this group
of learners in other subject areas and grade
levels. Therefore, an e-learning approach that
is based on the integration of communication
technologies and self-learning multimedia, is
an alternative approach that helps hospitalized
students make up for the hours of school
absence. In this approach, various parts of
the content are designed appropriate to the
special nature of the subject matter and
the intended learning objectives, which are
based on different learning theories. In this
sense, given the nature of mathematics, the
model of repetition and practice can be used
for repetitive skills such as the four basic
mathematical operations. This model can be
applied to the extent that the given skill turns
into an automatic skill for the learner. As for
those activities that involve using memory,
contemplation, thinking, motivation and
meta-cognition, the tasks can be divided
into the short stages of a learning process
(from simple to complex). This process paves
the way for cognitive development based on
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an earlier design, and gradual storage of
information in memory in an organized and
meaningful fashion. In addition, at some
points in the teaching process, learners are
allowed to construct their own knowledge
of mathematical concepts and principles
using their own interpretations or teachers’
guidance.
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