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Introduction
Children’s sexual education is a significant 
issue which affects children’s and 
community’s future.[1] Children must 
receive sexual education appropriated to 
their age so that they can maintain a healthy 
attitude toward sex, and thus improve 
their sexual health.[2] The ultimate goal 
pursued by sexual education to children and 
teenagers is teaching them skills and values 
so that they can decide responsibly with 
regard to their sexual and social relations.[3] 
Children who have not received a proper 
sexual education might adopt improper 
information from unreliable sources.[4]

Several Iranian studies indicate the 
improper sexual education offered to 
children and teenagers, as well as the 
inadequate knowledge of parents and 
teachers on this subject.[5‑7] Therefore, 
it is the responsibility of all health 
providers, including midwives, to fulfill 
this responsibility either through offering 
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Abstract
Background: Midwives, as the first family trainers, play a significant role in the proper formation 
of children’s sexual identity. Virtual education allows flexible learning for an unlimited number 
of students. This study aims to examine the influence of virtual education on midwifery students’ 
knowledge of child sexual training. Materials and Methods: This study was conducted as a 
clinical trial from March 2015 to March 2016, on 75 midwifery students studying in two state 
universities in Tehran, Iran. By flipping a coin, universities were randomly divided into intervention 
and control groups. Through census sampling, all students of one university were recruited as the 
intervention group (40 students) and those of the other university were recruited as the control group 
(35 students). The education offered to the intervention group included eight 1‑h virtual education 
sessions consisting of PowerPoint, audio and video files. Both groups’ knowledge was assessed 
before and 3 months after the completion of the course. A  researcher‑made questionnaire was used 
to measure students’ knowledge based on certain scenarios. T‑pair and t‑test  (p  <  0.05) were used 
for within‑group and between‑group analyses, respectively. Results: The mean score difference of 
sexual knowledge before and after education was 17.60 and 1.59 in the intervention and control 
groups, respectively; an independent t‑test showed a significantly higher level in the intervention 
group (t73 = 6.86, p = 0.001). Conclusions: When in‑class learning in the field of child sex training is 
not feasible for various constraints, virtual education can be used as a feasible and effective method.
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consultation to families or as a health expert 
at schools offering such sexual education to 
children and teenagers.[8‑10] Midwives are 
directly in touch with families, especially 
mothers, and thus providing education and 
consultation to women, and beyond that, to 
the families and the community is deemed 
as one of their responsibilities.[11] Therefore, 
having an adequate capability for training 
parents on child sex education is mandatory 
for midwives. The results obtained by 
some studies have indicated that a lack of 
adequate knowledge on sexual education 
due to educational curricula of universities 
in this field can be problematic for the 
medical staff, including midwives.[12,13] 
Thus, to improve their knowledge and 
skills, their educational curricula must 
contain sexual education as well.

On the other hand, effective education is 
impeded by inadequate human and financial 
resources. Virtual education has been 
recommended as one of the solutions to 
removing such impediments and constraints. 

[Downloaded free from http://www.ijnmrjournal.net on Saturday, August 24, 2019, IP: 94.199.138.220]



Mohamadi-Bolbanabad, et al.: Virtual education in the child sexuality field

338� Iranian Journal of Nursing and Midwifery Research  ¦  Volume 24  ¦  Issue 5  ¦  September-October 2019

Virtual education counts as one of the novel methods of 
education that allows both the trainer and trainee to fill 
the existing educational gap through proper technical 
accessories, even though they are temporally and spatially 
far from one another.[14] The flexibility offered by virtual 
education and removal of costly commuting for attending 
the courses counts as one of the advantages of electronic 
education over traditional education.[15] In spite of the 
obvious advantages of virtual education, researches show 
some important disadvantages. It may take a long time to 
design and develop Web‑Based Training  (WBT) courses 
at the beginning, because new technologies always require 
time, experience, and money to take full advantage of their 
capabilities.[16] Other serious problems of these methods 
would be the absence of any interaction between learners 
and instructors and among colleagues, and difficulty to 
control or regulate activities such as cheating.[17] Considering 
the necessity to train midwives in this field and the 
emphasis placed by all universities on virtual education, this 
research was planned and conducted. As its main objective, 
this study pursues to assess the effects of virtual educational 
intervention on the knowledge of midwifery students in the 
field of Child Sex Education (CSE).

Materials and Methods
This is a clinical trial study (IRCT201607039975N3), 
conducted in Tehran, Iran, from March 2015 to March 
2016. The study was conducted on all 75 students studying 
in the sixth and eight semesters of Midwifery, Bachelor’s 
Degree Program, at two state universities (Shahid Beheshti 
University of Medical Sciences and Tehran University 
of Medical Sciences). Randomization of the study 
subjects was not possible due to the risk of information 
exchange  (contamination bias) among the students of one 
university. Therefore, the two universities were randomly, 
by flipping a coin, divided into intervention and control 
groups  [Figure  1]. Through census sampling, all students 
of Tehran University of Medical Sciences were recruited 
as the intervention group (40 students) and those of Shahid 
Beheshti University of Medical Sciences were considered 
as the control group (35 students). Both groups had 
received the regular university course on sexuality in the 
fifth semester, consisting of eight 2‑h sessions on adult 
sexuality. This course did not cover any issues on CSE. The 
intervention group received additional virtual education. 
The inclusion criteria included having passed the sexual 
disorder course, having not attended any workshops on 
sexual issues within the past 6  months, and participant’s 
intention to take part in the study; the exclusion criteria 
were “not responding to the questions in one or more 
sessions after the study time.” Eligible candidates were 
called and, after explaining the objectives of the study to 
them, those willing to participate were recruited for the 
research and their verbal and written consent was obtained. 
The pretest was conducted on both groups, and researcher’s 

email address and phone number were provided to both 
groups. The intervention group was familiarized with 
Dropbox and Google Drive, as well as the assessment 
method in one session. Then the educational material 
including PowerPoint, audio, and video files were provided 
to the participants through Dropbox and Google Drive. 
The training material was comprised eight 1‑h educational 
sessions together with related clips that were provided to 
the students twice a week. The training material included 
the following items:  (1) child sexual training: significance, 
obstacles, and remarks;  (2) midwife’s role in sexual 
education, some required skills for educational training; 
(3) behaviors, tendencies, and questions on pregnancy 
and sexuality of children age 0–6  years;  (4) behaviors, 
tendencies, and questions on pregnancy and sexuality of 
children age 6–12 years; (5) puberty in girls; (6) puberty in 
boys;  (7) education on the privacy of children and how to 
deal with children’s sexual concerns (such as masturbation); 
and  (8) sexual abuse prevention skills  (such as the ability 
to say no). To make sure the course material had been 
studied by the intervention group members, students were 
asked some questions provided at the end of each session 
on the Internet, and the links to the course materials of 
the next session were provided only when the questions 
were answered by the group members. Three months after 
the end of the course, posttest was administered to both 
groups. Pre‑ and posttest questions were the same, but they 
were different from the questions provided at the end of 
each session. To observe the ethical aspects, the links to the 
educational material on CSE were provided to the control 
group after the completion of the study.

A researcher‑made questionnaire, comprised two sections, 
served as the tool for measuring knowledge in the field of 

85 students from 2 universities were eligible

10 students exclude due 
to attendance in the pilot 

University randomly and by flipping a coin divided to intervention and 
controlgroups. 

40 in the virtual education 

40 completed pretest

35 in the control group 

35 completed pretest

40 were included in analysis 35 were included in analysis

40 completed 12-weeks data 35 completed 12-weeks data 

Enrolment

Allocation

Follow-up 

Analysis

Figure 1: Flow diagram of participants’ selection process
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CSE. One checklist dealt with respondents’ demographic 
characteristics including age, marital status, and the number 
of children. The second section included 33 questions 
on knowledge in four subsections: children’s sexual 
behavior (5 questions), children’s questions on sexuality  (6 
questions), principles of child sexual education  (17 
questions), and children’s sexual concerns  (5 questions). 
The questions were raised in the form of scenarios and the 
students were requested to choose the proper actions as a 
correct decision made. To obtain the final knowledge score, 
the sum of correct choices was considered in which 0 and 
68 indicated the lowest and highest scores of knowledge, 
respectively. As the number of questions and acquired 
scores were not of equal terms, the scores were converted 
to a 0–100 scale for the convenience of comparison 
between the various aspects of knowledge. A  score lower 
than 40 was considered as a low level of knowledge. To 
ensure the validity of the questionnaire, the questions 
were based on the most recent scientific literature, and 
then were submitted to 15 faculty members specialized 
in reproductive and sexual health and child psychiatry. 
The initial review indicated that 33 of 37 questions were 
approved with  CVI  88% and CVR 90%. Test–retest was 
used to ensure the reliability of the questionnaire. The 
questionnaire was administered to 15 midwifery students; 
the same questions were administered to the students 
2  weeks later. A  correlation coefficient of 78% and 96% 
was obtained for pre‑ and posttests, respectively. Individuals 
attending the introductory part of the study were eliminated 
from the study population. There was no dropout during 
the study.

Chi‑square, Fisher’s exact test, and independent t‑test were 
used to ensure homogeneity in the two groups. The results 
at baseline and after 3  months within each group were 
compared with paired t‑test. The results yielded by the two 
intervention and control groups were evaluated through an 
independent t‑test. The results were expressed as the mean 
(standard deviation), and p < 0.05 was considered statistically 
significant and all analyses were conducted by SPSS 
version 21 for Windows (SPSS IBM, New York, USA).

Ethical considerations

At first, the necessary scientific permissions were obtained 
from Research Deputy and Ethical Committee of Tehran 
University of Medical Sciences under approval number 
IR.TUMS.VCR.REC.1395.217 dated July 2016. Then, the 
study was registered and approved by the Iranian Registry 
of Clinical Trials. Participants were apprised of the nature 
of the study, and verbal and written informed consent was 
obtained from those willing to participate.

Results
There was no significant difference between the two 
groups in demographic characteristic. About 75.50% of the 
participants (n = 35) in the intervention group and 71.40% 

of the respondents  (25 individuals) in the control group 
were single. There were no significant differences between 
the two groups in their marital status (Chi‑square, p = 0.08), 
the number of children  (Fisher’s exact, p =  0.08), and the 
mean (standard deviation) of respondents’ age  (t‑test, 
p = 0.438).

Quite unexpectedly, the mean score of knowledge obtained 
by the students in the field of sexual education prior to the 
training course was not equal in the two groups, which 
stood at a significantly higher level in the intervention 
group in the paired t‑test  (p  =  0.001). Therefore, although 
paired t‑test showed that the mean score of knowledge in 
the intervention group was significantly higher than that in 
the control group  3 months after intervention, it could not 
be regarded as a reliable indicator of the positive effect of 
the intervention  (p  =  0.001)  [Table  1]. Consequently, the 
mean difference in both groups’ knowledge before and 
after intervention was obtained by paired t‑test. Then the 
two means were compared by independent t‑test.

Difference between changes in the score means (SD) in the 
general knowledge of midwifery students in intervention 
and control groups stood at 17.60  (11.40) and 1.59  (2.10), 
respectively; the independent t‑test showed a significantly 
higher range in the intervention group  (p  =  0.001). Paired 
t‑test in the intervention group showed a significant 
improvement in all aspects of CSE  (p  =  0.001). In the 
control group, paired t‑test indicated that the mean score 
change in children’s questions on sexuality  (p  =  0.023) 
and children’s sexual behavior  (p  =  0.031) was significant 
[Table 1].

Discussion
This research was aimed at determining the effect of virtual 
education on midwifery students’ knowledge in the field of 
CSE. Quite unexpectedly, midwifery students’ knowledge 
was significantly higher in the intervention group than 
that in the control group before the intervention. It was so 
despite the fact both groups of students had received the 
same educational curriculum, were of the same age and 
marital status, and were studying in the same educational 
semester of nearly the same educational quality.

However, the low score of knowledge in both groups 
before the test indicates the inadequate attention and 
time allocated to this subject in educational curriculum 
(100% of control and 48% of intervention groups attained 
a score less than 40). Similarly, another study showed 
that even though sexual health consultation is one of the 
educational objectives of midwifery major, midwives’ skill 
and knowledge in this subject proves unsatisfactory.[18] Also, 
other studies showed that medical staff did not possess the 
adequate knowledge, and sexual education should be taken 
more seriously.[19,20]

The obtained results showed that the mean difference 
in the general score of knowledge between pre‑  and 
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postintervention was significantly higher  (p  =  0.001) in 
the intervention group than that in the control group. 
This finding reconfirms another study showing that the 
intervention group’s knowledge was significantly higher 
than that in the control group  4  weeks after providing 
sexual health education to nursing students.[21] Conforming 
to these results, the study on Malaysian medical students 
showed that holding a training course on sexual health led 
to a significant increase in their knowledge of sexuality 
from 41.21 to 44.06  (p  ≤  0.05).[22] Furthermore, some 
research maintained that the inclusion of educational 
material on sexuality in the curriculum of medical majors 
bears a positive effect on students’ knowledge.[23] It can 
thus be concluded that providing training to midwifery 
students on CSE has improved their knowledge.

The difference in the pre‑  and postintervention score of 
control group’s knowledge is worth to note. One possibility 
is that the pretest questions have motivated the students to 
respond to the scenarios and has created some curiosity 
within them; this indicates students’ interest in CSE, or 
generally in sexual training, or their need for such training. 
Similar findings show such occasional increases in the 
score of control groups over time in special topics such as 
sexuality.[21]

The results of this study also confirm the positive effects 
of virtual education on student’s knowledge. Conforming 
to these results, other studies showed that students’ 
cognitive learning score increased dramatically from 0.80 
to 15.90 after virtual education  (p = 0.03).[24] It seems that 
in virtual education the presented material can be reused, 
and students are flexible with regard to the time they 
spend on education; these might have caused the increase 
in midwifery students’ awareness of sexual training. As 
maintained by some theorists, virtual education provides 
greater educational chances to students and thus increases 
the performance and efficiency of the faculties.[25]

On the other hand, one randomized control trial showed 
that long‑term knowledge retention was the same in 
medical students in both web‑based and printed materials, 
while web‑based education accompanied by printed 
materials took less study time.[26] One possible explanation 
for the positive effect of virtual education in this study 
could be the control of the student activity for overcoming 
the “less study time” problem. As mentioned previously, 
to make sure the course material had been studied by 
intervention group members, students were asked some 
questions at the end of each session on the Internet, and 
the links to the course materials of the next session were 

Table 1: Comparison of knowledge’s score of midwifery students about child sex education in two groups of 
intervention and control before and after educational intervention

Control (n=35) 
Mean (SD)

Intervention (n=40) 
Mean (SD)

Compare the mean score changes 
between groups (independent t‑test)

Child sexual concerns
Pretest 29.30 (10.40) (18.50) 45.50 t=2.53, df=73, p=0.014
Posttest (10.70) 30.50 ((11.40 57.10
Score changes 1.10 (2.10) 10.60 (5.20)

Compare the score changes within group (Paired t‑test) t=0.92, p=0.361 t=3.21, p=0.001
Principal of sex education
Pretest (7.20) 21.50 (9.40) 36.40 t=7.52, df=73, p=0.001
Posttest (7.20) 22.60 (11.90) 55.90
Score changes 1.14 (3.90) 19.50 (13.80)

Compare the score changes within group (Paired t‑test) t=1.39, p=0.175 t=9.01, p=0.001
Child sexual questions
Pretest (14.90) 27.50 16.50)).0045 t=3.45, df=73, p=0.001
Posttest (15.00) 29.90 (16.90) 61.80
Score changes 2.33 (3.50) 16.80 (8.20)

Compare the score changes within group (Paired t‑test) t=2.09, p=0.023 t=4.42, p=0.001
Child sexual behaviors
Pretest	
Pretest

(9.80) 24.60	
(4.10) 3.29

(12.40) 37.22	
(5.18) 5/45

t=5.58, df=73, p=0.001

Posttest (13.80) 27.40 (13.20) 57.50
Score changes 2.80 (3.20) 20.20 (13.80)

Compare the score changes within group (Paired t‑test) t=2.25, p=0.031 t=7.52, p=0.001
Total score of knowledge about child sex education
Pretest (6.20) 24.30 (8.90) 39.70 t=6.86, df=73, p=0.001
Postest (6.50) 25.90 (8.90) 57.30
Score changes 1.59 (2.10) 17.60 (11.40)

Compare the score changes within group (Paired t‑test) t=2.17, p=0.037 t=8.26, p=0.001
SD: Standard deviation
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provided only when the questions had been answered by 
group members.

Also, according to a systematic review, 33 of 60 studies 
showed that in comparison to traditional learning, virtual 
education for undergraduates’ health professions has general 
positive effects on their knowledge, 24 studies reported 
neutral effects, and 3 studies reported negative effects.[27] 
In one of these three studies, otolaryngology education 
was presented in the virtual format. These researchers 
demonstrated that students in the virtual group spent less 
time on the study and gained a fewer level of knowledge 
at the posttest in comparison to the control group.[28] It 
seems that the complexity of the subject can influence the 
effectiveness of virtual education. Sex education programs, 
in contrast to some others such as otolaryngology, feature 
easy and tangible issues to which obvious explanations 
exist. Furthermore, topics related to sexuality are generally 
interesting subjects that do not need any especial motivation 
for pursuing. Recruitment of a nonmatched control group 
can be considered as one of the limitations of this study.

Conclusion
Students’ poor knowledge on CSE at the beginning of 
the study indicates the necessity for devoting more time 
to sexual education topics in the educational curriculum 
of medical students. Considering the fact that a shortage 
of financial and human resources has always impeded 
effective education, virtual education can be replaced as 
an effective method especially for tangible and interesting 
issues such as sex education.
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