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Background: Each year nursing schools pay more for teaching equipment at the nursing laboratory to improve practical skills. The 
development of the cervical dilatation model for teaching to reduce teaching and training costs is essential. This research aimed at 
developing a kind of cervical dilatation model for teaching and training.
Methods: Developing a cervical dilatation model for teaching and training with the same structure and operation configuration is like 
the cervical dilatation model in laboratory practices of nursing. The appearance, structure, and operating accessories were developed 
from the original. The differences between the original cervical dilatation model and the cervical dilatation model for teaching and 
training are as follows: the original cervical dilatation model has only vaginal and fetal skulls of various sizes but the cervical 
dilatation model for teaching and training content follows vaginal, ischial spine, fetal skulls of various sizes, and cervical dilation and 
effacement. We then compare the teaching effect of the cervical dilatation model for teaching and training with the original cervical 
dilatation model (including knowledge, vaginal exam scores, and satisfaction after training).
Results: There was no significant difference in the knowledge and vaginal examination scores of the experimental group and control 
group before training. The vaginal examination scores in the experimental group were higher than those in the control group and 
scored before, immediately after, and two weeks after the intervention was statistically significantly higher than before training at 0.05 
(68.86 ± 3.89, 88.10 ± 2.52, 91.06 ± 1.33) and the trainees had maximum satisfaction in the training.
Conclusion: The cervical dilatation model for teaching and training was highly efficient, and knowledge and practice among nursing 
students in the intervention group increased after training. The cervical dilatation model for teaching and training could help reduce the 
cost of teaching equipment, increase teaching and training resources, and improve the trainee’s knowledge and practice skills.
Keywords: development, cervical dilatation model for teaching and training, nursing students

Introduction
The nursing profession is a profession that focuses primarily on the practice of caring for the recipients of the 
service provider. Therefore, practical teaching is at the heart of the nursing program, where nursing students must 
apply theoretical knowledge in nursing practices to service recipients. The maternal newborn and midwifery 
nursing practicum requires both maternal and fetal nursing care, which requires specialized expertise. Students 
must practice their skills before going to practice with their patients. Therefore, practicing nursing practice skills 
in all activities of nursing students in nursing laboratories is important before taking up practical training in the 
clinic.1

The purpose of the maternal newborn and midwifery nursing practicum is the clinical nursing practice by applying 
holistic nursing care for maternal newborns and midwifery during antepartum, intrapartum, and postpartum phases, and 
normal newborn care. In the labor room, nursing students must have knowledge of the mechanisms of labor, the cervical 
dilatation of the uterus is an indication of the progress of labor,2 Therefore, nursing students must understand and have 
the skills to assess cervical dilatation.

The first stage of labor is considered to last from the onset of regular uterine contractions to full dilation of the cervix, 
and the first stage of labor is now divided into only two phases: latent and active phases.3–5 During the latent phase, there 
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is more progress in effacement of the cervix and little increase in descent. During the active phase, there is more rapid 
dilation of the cervix and increased rate of descent of the presenting part. Dilation of the cervix is the enlargement or 
widening of the cervical opening and the cervical canal that normally occurs once labor has

begun. The diameter of the cervix increases from less than 1 cm to full dilation (approximately 10 cm) to allow birth 
of a term fetus. Full cervical dilation marks the end of the first stage of labor.2 Maternal physiological changes in the first 
stage of labor cause pain to suffer for the birther. Midwives should have practical skills to access the physiological 
changes, as well as be able to assess the enlarged opening of the cervix. In order to be able to provide nursing care in 
accordance with the changes that have been made appropriately. Therefore, it is important to practice skills in nursing 
laboratories.

Each year nursing schools pay more for teaching equipment at the nursing laboratory to improve practical skills for 
the nursing students before clinical internships. The Department of Maternal and Child Nursing needs to purchase many 
teaching equipment in midwifery laboratories to teach nursing students to prepare for their experience in the clinic, 
including the vaginal examination model, which is quite expensive. Therefore, the development of the cervical dilatation 
model for teaching and training to reduce teaching and training costs is essential.

Therefore, this research aims at developing a kind of “cervical dilatation model for teaching and training”, 
which is low-cost, durable, and can meet the needs of assessing cervical dilatation skills, operation process 
training, and is easy to manage.

Materials
The device and materials assembled the cervical dilatation model for teaching and training are shown in (Figures 1–4) 
since the ripe cervix feels soft and silicone-like texture, nipple silicone pads were used to duplicate in the cervical 
dilatation model for teaching and training (Figure 1). To make the first cervical model: represented 1 cm of cervical 
dilatation and 50% of cervical effacement, three pads were attached together and were cut in the middle to make a 1 cm 
circle. For the second cervical model: 3 cm of cervical dilatation and 75% of cervical effacement, two layers of silicone 
nipple pads were applied. The third cervical model: 5 cm of cervical dilatation and 100% of cervical effacement, 

Figure 1 Nipple silicone pads.
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a silicone pad was used. The last cervical model: fully cervical dilatation, a coconut skull was implemented as a fetus 
skull, and a coconut skull was implemented as a fetus skull (Figures 2 and 3).

Participating and Methods
A quasi-experimental study was conducted using an intervention group at the Rajamangala University of Technology 
Thanyaburi, Pathum Thani, Thailand. The sample size of the study was 60 subjects randomly selected as undergraduate 
nursing students in the third year, split equally into the intervention and control group (30 persons in each group) by 
simple randomization, using the table of random numbers and sampling frame (list of nursing students in a classroom).

Teaching Methods
Set up a training assessment team, with members of the research group as team members. The theoretical training 
contents were lectured first then knowledge of vaginal examination was taken. Researchers and the teaching team were 
briefed to ensure the homogenization of the training for teachers in the team. the total training time of the class was 1 
hour (60 min).

Teaching Methods of the Control Group
The mode of combining theory with practice teaching made PPT on the theoretical content of the vaginal examination 
according to the requirements of the syllabus. In course of classroom teaching same as every year, the learning purpose, 
process, and key points of the vaginal examination were explained for about 60 min, and the original cervical dilatation 
model was used for training by teachers. The original cervical dilatation model was made from rubber. Although they are 
available in two sizes of cervical dilatation from 1 to 2 centimeters, the whole including cervical dilatation and fetal head 
made from rubber. The nursing students were divided into a small group (3–4 persons per each group), and the time was 

Figure 2 Coconut skull.
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30 min/group. After that, they could repeatedly invite teachers to answer questions, guide, demonstrate, and correct 
operations according to their own needs. The time was about 30 min. After training in the classroom, the students 
practiced at clinics for five days per week in the labor room for a total of two weeks under the supervision of a nursing 
instructor in the mother and child nursing and midwifery departments.

Figure 4 Cervical dilatation model for teaching and training.

Figure 3 Show cervical dilatation.
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Teaching Methods of the Experimental Group
The experimental group is described like a control group of the learning purpose, process, and key points of the vaginal 
examination were explained for about 60 min, and the cervical dilatation model which provide 4 means (1cm.50%, 
3cm.75%, 5cm.100% and 10 cm 100%) for teaching and training was used for training by teachers. The time was 30 min 
per group like the control group. After those students practiced the use of the cervical dilatation model for teaching and 
training in groups and could repeatedly invite teachers to answer questions, guide, demonstrate, and correct operations 
according to their own needs. The time was about 30 min. After training in the classroom, the students practiced at clinics 
for five days per week in the labor room for a total of two weeks under the supervision of a nursing instructor in the 
mother and child nursing and midwifery departments.

Data Collection Tools
The instruments used for data collection were the “knowledge” “practice” and “satisfaction” questionnaires. The 
knowledge questionnaire was 20 items total of 100 points. The practice questionnaire was 20 items total of 100 points. 
The satisfaction questionnaire was 20 items which were rated on 5-point Likert scales (1–5 points) with the following 
ratings: lowest, low, moderate, high and highest. The interpretation of the scores was divided into the following five 
levels of satisfaction: lowest (1.00–1.50 points); low (1.51–2.50 points); moderate (2.51–3.50 points); high (3.51–4.50 
points) and highest (4.51–5.00 points). The instruments were examined by five qualified experts who tested for validity 
and item-objective congruence (IOC). Validities of knowledge, practice and satisfaction questionnaires were 0.92, 0.88 
and 0.94, respectively. The reliabilities of these instruments were tried out with 30 samples by finding Cronbach’s alpha 
coefficient (α–coefficient), which equaled 0.95 (knowledge questionnaires), 0.92 (practice questionnaire), and 0.97 
(satisfaction questionnaires).

Data Analysis
Data were collected before, immediately after, and two weeks after the intervention using knowledge, practice, and 
satisfaction questionnaires. Data were analyzed using SPSS 22; descriptive statistics t-test was used for the comparison 
between the group, and analysis of variances with repeated measures was used to analyze the data.

Results
There was no statistically significant difference between the experimental group and control group of nursing students in 
terms of number and age, see Tables 1 for details.

Comparing knowledge scores in nursing students before training between the experimental group and control group 
with knowledge questionnaire (total score 100) found that there was no statistically significant difference between the 
experimental group and control group of nursing students in terms of number and pre-test of knowledge before training 
(P > 0.05), see Tables 2 for details.

Table 1 Comparison of Age of Two Groups of Nursing Students

Group Number of People Age t P

Experimental group 30 20.73 ± 0.58 0.484 0.482

Control group 30 20.66 ± 0.66

Table 2 Compare Knowledge Scores in Nursing Students Before Training

Group n x S.D. t p

Experimental group 30 69.00 7.98 0.348 0.688

Control group 30 68.23 9.05
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Comparing vaginal examination scores in nursing students before training between the experimental group and 
control group with vaginal examination questionnaire (total score 100) found that there was no statistically 
significant difference between the experimental group and control group of nursing students in terms of number, 
and results of the vaginal examination scores before training (P > 0.05), see Tables 3 for details.

Compared vaginal examination scores immediately after training of the experimental group of nursing students were 
higher than those of the control group (P < 0.001), see Table 4 for details.

Comparing vaginal examination scores of nursing students before, immediately after, and 2 weeks after training, it 
was found that immediately after and 2 weeks after training were statistically significantly higher than before training at 
0.05, see Table 5 for details.

The results of the analysis of satisfaction of the participants in the training in relation to the training activities revealed 
that the participants had the highest level of satisfaction overall with a mean of 4.81 and 4.66. When individual aspects 
were considered, the satisfaction was also found to be at the highest level with a mean of 4.93 about Activity media in 
experimental group. The aspect with the lowest level of satisfaction was “Activity Media” in control group, as shown in 
Table 6 for details.

Table 3 Compare Vaginal Examination Scores in Nursing Students Before Training

Group n x S.D. t p

Experimental group 30 68.86 3.89 −1.259 0.213
Control group 30 69.86 1.94

Table 4 Compare Vaginal Examination Scores in Nursing Students Immediately After Training

Group n x S.D. t p

Experimental group 30 88.10 2.52 29.55 0.000
Control group 30 70.83 1.96

Table 5 Comparing Vaginal Examination Scores of Nursing Students Before–After Training

Before the  
Intervention

Immediately  
After the Intervention

Two Weeks After  
the Intervention

F P-value (Within-Group)

Experimental group 68.86 ± 3.89 88.10 ± 2.52 91.06 ± 1.33 414.62 0.000
Control group 69.86 ± 1.94 70.83 ± 1.96 75.70 ± 2.70 23.25 0.000

Table 6 Satisfaction with Training Activities

Training Activity Experimental Group n = 30 Level of Satisfaction Control Group n = 30 Level of Satisfaction

x S.D. x S.D.

Content 4.90 0.30 Highest 4.73 0.44 Highest
Activity media 4.93 0.25 Highest 4.36 0.49 High

Assessment 4.73 0.44 Highest 4.83 0.37 Highest

Lecturer’s instruction 4.80 0.40 Highest 4.76 0.43 Highest
Environment 4.73 0.44 Highest 4.66 0.47 Highest

Mean of All aspects 4.81 0.09 Highest 4.66 0.18 Highest
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Discussion
The purpose of this study was to develop a kind of “cervical dilatation model for teaching and training.” The results of this study 
show that after training nursing students with the “cervical dilatation model for teaching and training” and the original cervical 
dilatation model, the average knowledge scores in nursing students before training of experimental groups and control groups 
were no different, and after the experimental group was trained with cervical dilatation model for teaching and training, vaginal 
examination skills of the experimental groups had been improved, which is consistent with the results of similar studies.6,7 This 
study found that the experimental group had faster learning skills than the control group. After the theoretical explanation, 
students integrate theoretical cognition and action skill training into the operation process in the simulation practice process, 
master and use the knowledge learned to obtain skills and experience, thus improving their operation skills and self-confidence.8 

A new learner who has no experience in evaluating the dilation of the cervical in a birther needs to practice it skillfully for 
confidence and to reduce harm to patients.8,9

Students were highly satisfied with the training based on the “cervical dilatation model for teaching and training” It 
may be that nursing students have put their theoretical knowledge into practice with models to increase confidence. This 
is actually a combination of theoretical and practical teaching as general teaching in clinical. According to this study, 
overall satisfaction scores in both groups were the highest. Satisfaction scores in the active media experimental group 
(cervical dilatation model for teaching and training) had the highest score. In contrast, the active media score control 
group (original cervical dilatation model) had the lowest score. The experimental group’s highest satisfaction with 
teaching equipment was due to the fact that they had taken practical action with the cervical dilatation model for teaching 
and training. Realistic touch with silicone simulated as a soft ripe cervix,2 “cervical dilatation model for teaching and 
training” helps to solve the problem of cost expensive and insufficient cervical dilatation model equipment, which is 
consistent with the results of similar studies.6,10 The research team sought to create a low-cost, reproducible, and versatile 
model that can accurately teach a new learner and learner ability to practice vaginal examination skills. The novelty of 
this model is its ability to assess cervical dilate 1–10 cm and unripened cervix.

Unfortunately, nursing students would not have real experience in cervical dilatation exams in the laboratory.9 Nursing 
students must practice their expertise before providing nursing care to the birther to assess the progression of labor.11–13 If 
nursing students do not have the expertise to conduct assessments, they will misassemble the progress of labor. A cervical 
exam, in addition to being able to assess the progression of labor, is also possible. Frequent cervical exams may be causing 
the birther pain and risks.14,15 However, although the birth process is a natural process, there may be risks and complications 
from the birth process. Therefore, a close assessment of the birther must be carried out.16,17 Vaginal exams are usually 
performed every 2 to 3 hours unless concerns arise and warrant more frequent exams.18 And to provide better patient 
outcomes by decreasing the rate of cesarean sections and length of hospital stays for women19 Therefore, nursing students 
must train in the nursing laboratory before the practice in the clinic was conducted, should practice hands-on with Sim Mom 
or model first to increase expertise and confidence.10,20

At present, this model has been used by a single, faculty of nursing to teach nursing students, to confirm the validity 
of this model, and the limitation of this model is that the membranes are not realistic and should be further developed to 
be used in nursing students in the next generation.

Strengths and Limitations
After the research was finished, researchers encouraged both groups, the experimental and control groups, to examine 
cervical dilatation from the cervical dilatation model that researchers have developed.

The model construction is very durable; therefore, it would be used in many years. Furthermore, the hardness of coconut 
skull is similar to that of fetal skull. The softness of silicone nipple pads is able to represent ripe cervix, and therefore, the 
practice of vaginal examination from these models gives good simulation experience to nursing students. Also, silicone 
nipple pads are affordable, reachable, and easy to change in case of being ruined. However, the special cervical dilatation 
models were developed just 4 dilatations: 1 cm, 3 cm, 5 cm and 10 cm. Nursing student should have the opportunity to 
practice cervical dilatation from 1 to 10 cm. Therefore, further research should develop 10 cervical dilatation models.
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Conclusion
The cervical dilatation model for teaching and training can save the purchase cost of teaching equipment, increase 
teaching and training resources, and improve the trainee’s knowledge, practice skills and make users satisfied because the 
cervical dilatation model for teaching and training is virtual. The school of nursing and medical colleges can use them to 
train students very well to prepare students before practicing in the clinic.
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