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ABSTRACT
Background: Diabetes is a type of metabolic diseases whose 
common characteristic is the increase in blood sugar. It is dangerous 
and very common in the world, especially in Iran. Research on 
people’s awareness of this disease is scarce. The purpose of this 
study was to design a virtual-social educational environment for 
awareness of diabetes and its effectiveness on the knowledge and 
self-efficacy of male students’ mothers.
Methods: Multi-stage cluster sampling was used and a total 
of 30 mothers were selected. These mothers were divided into 
experimental and control groups. (Each group involved 15 people). 
A pretest of knowledge about diabetes and self-efficacy was given to 
all mothers qualified for the study. All mothers in the experimental 
group were given diabetes training in 12 sessions, and the control 
group did not receive any training. For data analysis, descriptive 
statistics, mean, frequency and standard deviation were used at 
the end of the training sessions. Covariance analysis was used in 
inferential statistics using SPSS version 25.
Results: The results of the hypothesis review through covariance 
analysis indicate that the special virtual-social learning environment 
for diabetes awareness has an impact on the knowledge and 
Self-efficacy of Male Student’s mothers and has increased it at a 
significance level of 1%.
Conclusion: It was concluded that that the virtual social-educational 
environment raises people’s awareness of diabetes. Similar studies 
are recommended for other organizations like high schools, 
universities, public and private sectors. These studies can have a 
positive effect on psychological health of society.
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Introduction
A healthy family is a family that manages 

the relations among its members, especially 
parents and children. In order to secure a 
healthy relationship, there are principles and 
practices that parents, especially mothers 
should follow. They need to have the necessary 
knowledge and skills to establish their 
educational roles based on these principles of 
spiritual and intellectual bonding. One of these 
skills is self-efficacy. Parental self-efficacy is 
an important cognitive structure in relation to 
parental performance. Parents need knowledge 
and information on effective childcare methods 
in order to feel self-efficacious and to reduce 
physical and mental ailments.

Effective education can play a significant 
role in reducing diseases and complications 
and, as a consequence, improving mothers’ 
health because education is one of the key 
pillars of developing abilities, skills and 
competencies in different parts of society 
(1, 2). In this regard, the advancement 
of information technology has led to the 
emergence of new approaches in education 
such as e-learning. The use of e-learning in 
a flexible educational system provides a good 
opportunity for expanding scientific content 
and increasing the depth of learning; it can be 
one of the most important ways of responding 
to the growing educational requirements for 
handling diseases. 

Education can be especially effective in 
dealing with some widespread diseases such 
as diabetes. The statistics in Iran indicate 
that we have always ignored the issue of 
information and prevention, and there has 
never been a serious, effective and continuous 
program to prevent many chronic diseases 
such as diabetes (3, 4). There are limited 
studies in Iran about the public awareness 
and self-efficacy in tackling diabetes. Also it 
is known that there is a high rate of diabetes 

in Yazd province. 
All of these reasons encouraged us 

to design a virtual socio-educational 
environment to raise awareness of diabetes 
and its effectiveness on knowledge and self-
efficacy of mothers in Yazd. The purpose of 
this study was to evaluate its effectiveness 
on knowledge and self-efficacy of male 
student’s mothers in primary schools in 
district 1 of Yazd. We sought to determine 
the effectiveness of awareness about diabetes 
on the mothers’ resistance to obstacles in 
confronting the disease.

Methods
This study involved experimental and 

control groups, and was conducted using 
pretest and posttest. In this research, the 
experimental and control groups were 
evaluated twice, once before the start of 
training and once after completing the 
training. The diagram of the research is 
shown in Table 1.

Samples and Setting
The statistical population included all 

mothers of male students in district 1 of Yazd 
in 2017-2018 educational year. The number of 
mothers was about 2,000.

Individuals were selected using multi-
stage cluster sampling method. Among all 
male students in district 1, two elementary 
schools were randomly selected and from 
each school five classes and from each class 
three students were selected. Their mothers 
were contacted, and if any of them was not 
interested in the research, a replacement was 
selected. In total, 30 mothers were selected. 
These mothers were classified in two groups 
(each group involved 15 people). 

Intervention
In this research, a quasi-experimental 

Table 1: Pretest and Posttest design with experimental and control group
Post test Independent variable Pre-exam Random selection

Examination Group T2 X T1 R
Control group T2 T1 R
T2: Posttest; R: random selection; T1: Pretest; X: Independent variable
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method was applied. After receiving approval 
from the Vice Chancellor for Research and 
Ethics Committee of the University, the 
qualified participants were first selected. 
Then, after explaining the objectives of 
the study, written informed consent was 
obtained from the participants. Then they 
were individually randomized to one of two 
“parallel” groups; intervention group (training 
in a virtual-social educational environment) 
and control group (without intervention). To 
observe ethical guidelines, the groups were 
allowed to leave at any stage of the study if 
they did not wish to continue cooperation. 
All 30 subjects completed the study and the 
follow-up assessment. 

At first a pretest of knowledge about 
diabetes and self-efficacy was given to all 
mothers who were qualified for the study. We 
trained all mothers of the experimental group 
during the 10 sessions of diabetes education, 
and the control group did not receive any 
interventions. In the experimental group, the 
mothers received training about diabetes in 
twelve 60-minute sessions. In these sessions 
we used the multimedia training tools and 
software such as Snagit and PowerPoint. 
The posttest was administered after the 
experimental group acquired sufficient 
knowledge about diabetes. The two groups 
were compared at the end of the posttest, 
and the data from pretest and posttest were 
analyzed in SPSS software. To analyze the 
data, descriptive statistics, mean, frequency 
and standard deviation were used. Covariance 
analysis was applied for inferential statistics 
using SPSS software version 25.

Data Collection Tools
In order to collect research data, library 

studies and field method have been used. In 
this study, to evaluate the mothers’ awareness 
we used the self-efficacy questionnaire 
developed by Sherer et al. (5), which is 
valid and reliable. To examine the mothers’ 
knowledge about diabetes we used the 
Diabetes Information Questionnaire, which 
is available in diabetes treatment centers and 
general public. Standard questionnaires like 

the General Health Questionnaire (GHQ) 
and self-efficacy questionnaire were used, 
and their validity and reliability are already 
established (6-9). 

Ethical Issues
Prior to the start of the training program 

the researchers introduced themselves and 
explained the aims of the study. Written 
informed consent was obtained from all 
participants. They were also assured that 
all the collected information would remain 
confidential. 

Results
The descriptive findings of this study 

include statistical indicators such as mean 
and standard deviation of self-efficacy scores 
and their dimensions, which are indicated in 
Table 2.

Inferential Findings
For statistical tests, following assumptions 

are considered:
● Dependent variable has interval scale
● Observations are independent
● Sampling method is random
● Variances are homogenous

It should be noted that the variables 
proposed in the study are spaced and their 
observations are completely independent. 
Sampling and replacement of samples were 
done in control and experiment groups in a 
completely randomized manner. In addition, 
in covariance analysis, synchronous variables 
should be specified. In this study, only the 
pretest effect is controlled as a synchronous 
variable (quartile) (11, 12).

Testing Hypotheses
The first main hypothesis: A special 

virtual-social learning environment focusing 
on the awareness of mothers of male students 
would affect their awareness in this respect.

As Table 3 shows, after modifying Pretest 
scores, there was a significant difference 
between the two experimental and control 
groups in terms of the mean of knowledge. 
Therefore, the first hypothesis of the research 
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is confirmed; in other words, the special 
virtual-social educational environment for 
raising awareness about diabetes has raised 
awareness in the experimental group. The 
effect or difference is equal to 0.833. In 
other words, 83.3% of the differences in 
the knowledge of the experimental group 
are related to the virtual-social educational 
environment for diabetes awareness. The 
statistical power of test 1 and the desirable 
level of significance (P<0.05) show the 
high accuracy of the test and the adequacy 
of the sample size. Considering that the 
results of the test showed that the scores of 

the experimental group were significantly 
increased in the posttest, compared with the 
control group, it can be claimed that in view 
of the constraints in experimental design, a 
special virtual-social learning environment 
for diabetes awareness improves the mothers’ 
knowledge, and this hypothesis is confirmed.

The second main hypothesis: The special 
virtual-social learning environment has 
an impact on the self-efficacy of the male 
students’ mothers.

Table 4 shows that there is a significant 
difference between the mean scores of self-
efficacy of the two groups in the posttest stage 

Table 2: Pretest and Posttest statistics of awareness and self-efficacy in experimental and control 
groups

Groups Level Average The 
stan-
dard de-
viation

Groups Level Aver-
age

The 
stan-
dard de-
viation

Awareness of diabetes The ex-
periment

Pre-
exam

40 45.1 Witness Pre-
exam

39 07.1

Pre-
exam

70 24.2 Pre-
exam

42 14.1

Efficacy The ex-
periment 

Pre-
exam

80.59 77.9 Witness Pre-
exam

40.62 06.10

Pre-
exam

53.71 08.18 Pre-
exam

33.61 81.10

Dimen-
sions

Willingness 
to reaction 
behavior

The ex-
periment

Pre-
exam

56.13 84.2 Witness Pre-
exam

40.13 55.1

Pre-
exam

73.15 91.1 Pre-
exam

47.14 23.2

The desire 
to continue 
trying to 
complete the 
behavior

The ex-
periment

Pre-
exam

07.11 31.2 Witness Pre-
exam

73.10 31.2

Pre-
exam

26.12 98.1 Pre-
exam

86.12 77.1

Resist 
obstacles 
to women’s 
behavior

The ex-
periment

Pre-
exam

08.12 54.3 Witness Pre-
exam

93.12 15.3

Pre-
exam

13.16 52.3 Pre-
exam

07.14 41.3

Table 3: Covariance analysis results of Pretest and Posttest’s awareness scores. Knowledge of two 
groups with Pretest control
Change 
source

Sum of 
squares

Degrees of 
freedom

Average 
squares

F Significance 
level

Partial 
chute

Test 
power

Pre-exam 257.961 1 257.961 139.772 0.001 0.436 0.997
Groups 58.246 1 58.241 31.560 0.001 0.833 1
Error 49.831 27 1.846
Total 7256.625 30
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after the elimination of the Pretest (average 
adjusted) effect (P<0.01). The training effect 
size was 0.552. It means that almost 55% of 
the changes in the experimental group in the 
posttest were due to interventional training. 
The statistical significance of the test is 0.83 
and the desirable level of significance (P<0.01) 
indicates the high accuracy of the test and the 
adequacy of the sample size. In the light of 
the fact that the scores of the experimental 
group in the posttest on self-efficacy were 
significantly increased compared to the 
control group, it can be claimed that in view 
of the constraints in experimental design, a 
special virtual-social learning environment 
for raising diabetes awareness increases 
student self-efficacy and this hypothesis is 
confirmed.

First sub hypothesis: The virtual-
social-specific educational environment 
for awareness about diabetes affects the 
willingness to reaction the mothers of male 
students.

As shown in Table 5, after modifying 
the pretest scores, there was a significant 
difference between the two groups in the mean 
scores of willingness to reaction. The effect 
size of the training was 0.52, which means that 
0.52 of the changes in the experimental group 
in the Posttest were due to the intervention. 
The statistical power of test 1 and the desirable 
level of significance (P<0.01), the accuracy of 
the test and the adequacy of the sample size 
are shown. The effect or difference was 0.52, 

which means that 0.52 of the changes in the 
experimental group in the Posttest were due 
to the intervention.

Second sub-hypothesis: A special virtual-
social learning environment for diabetes 
awareness affects the desire to expand efforts 
among the mothers of male students.

Table 6 shows that there is a significant 
difference between the mean scores of 
the two groups in terms of their desire to 
expand their efforts in the posttest stage 
after eliminating the effect of the pretest 
(mean adjusted) (P<0.01). The training effect 
size was 0.87. This means that 87% of the 
changes in the experimental group in the 
posttest were due to the training intervention. 
The statistical power of the test is 0.96 and 
the significant level of satisfaction (P<0.01) 
indicates the high accuracy of the test and 
the adequacy of the sample size. Given that 
in the posttest the desire to expand the efforts 
in the experimental group was significantly 
increased compared to the control group, it 
can be argued that, in view of the constraints 
in experimental design, a special virtual-
social learning environment for diabetes 
awareness increases the desire in mothers to 
expand their efforts and this hypothesis is 
confirmed.

Third sub-hypothesis: A special virtual-
social learning environment for diabetes 
awareness has a significant effect on the 
mothers’ resistance in the face of obstacles.

Table 7 shows a significant difference 

Table 4: Co-variance analysis of two groups in the posttest phase
Change source Sum of 

squares
Degrees of 
freedom

Average 
squares

Coefficient 
f

Significance 
level

Eta 
square

Test 
power

Pre-exam 0.197 1 0.197 0.046 0.832 0.002 0.046
Groups 55.730 1 55.730 12.979 0.001 0.525 0.935
Errors 115.963 27 4.294
Total 1313.000 30

Table 5: Analysis of covariance of willingness to reaction of two groups in the posttest phase
Change source Sum of 

squares
Degrees of 
freedom

Average 
squares

Coefficient 
f

Significance 
level

Eta 
square

Test 
power

Pre-exam 1835.764 1 1835.764 187.923 0.000 0.79 1
Post test 523.948 1 523.948 29.198 0.001 0.52 0.999
Errors 484.503 27 17.945
Total 222687 30
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between the mean scores of resistance in 
confronting the obstacles facing the two 
groups in the Posttest stage after eliminating 
the effect of Pretest (mean adjusted) (P<0.001). 
The training effect size was 0.453. This means 
that 43.5% of the changes in the experimental 
group in the Posttest were due to the training 
intervention. The statistical power of the test 
is 0.99 and the desirable level of significance 
(P<0.01) indicates the high accuracy of the 
test and the adequacy of the sample size; 
therefore, the hypothesis is confirmed.

Discussion
Today virtual learning environment is a vital 

approach in any scope of education through 
the world and unfortunately sometimes it is 
not very noticeable in our researches.  This 
approach is very effective in raising awareness 
of people in any filed. Diabetes is a very 
common and dangerous disease in the world 
especially Iran and Yazd. Strong research 
about the effect of virtual learning as an 
instrument for awareness of student’s parent 
is completely ignored in previous researches 
and in this paper we designed this approach 
in Yazd for the first time.

In other words, in this study, a special 
virtual-social learning environment was 
designed and implemented for diabetes 
awareness. We have considered two main 
hypotheses and three sub-hypotheses. 

Statistical analysis demonstrated that 
special virtual-social learning environment 
affects awareness of diabetes. In addition, 
special virtual-social learning environment 
has an impact on the self-efficacy of male 
student’s mothers. Also all the presented 
sub-hypotheses regarding the willingness 
to reaction, the desire to expand efforts 
and resistance in the face of obstacles were 
confirmed. All these developments were 
made possible by the virtual social-learning 
environment, and the mothers’ awareness of 
the symptoms and complications of diabetes 
has substantially increased. Therefore, in 
view of the assessments in this study an 
educational program in a virtual environment 
can effectively increase the public awareness 
of a widespread disease like diabetes. 
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Table 6: Analysis of covariance of desire to expand the efforts of the two groups in the Posttest phase
Change source Sum of 

squares
Degrees of 
freedom

Average 
squares

Coefficient 
f

Significance 
level

Eta 
square

Test 
power

Pre-exam 0.649 1 0.649 1.029 0.308 0.36 0.16
Post test 6.533 1 6.533 5.867 0.004 0.87 0.96
Errors 17.618 27 0.653
Total 170.000 30
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Degrees of 
freedom

Average 
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Significance 
level

Eta 
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Test 
power
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Total 61.000 30
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