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Abstract – This paper presents a pedagogical study 
on the need for applying a "Handbook of reference 
points" in undergraduate midwifery students’ 
theoretical material in a digital learning environment.  
Although interactive learning methods in a digital 
environment are evaluated as fully effective, we 
demonstrate the necessity of using paper-based 
information resources. By means of an entry and a 
final test control, the success rates of the observed 
student groups are summarized and compared, which 
are transformed from the student's obtained grade.  
Statistical processing was performed with the 
STATISTICA 10 package (with the ANOVA module). 
Analysis of variance was performed on the collected 
data. The findings are significant for health care 
educators who face many challenges in a digital 
learning environment. It is concluded that with the use 
of the "Handbook of reference points"  in the virtual 
room, students increase their practical training 
competencies. 
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1. Introduction

The training of student midwives, at the BSc level, 
is delivered through a continuous interaction between 
theory and practice, between learning and working 
situations. According to the Unified State 
Requirements for the professional field Midwifery in 
Bulgaria, 50% of the training is theoretical - in 
lecture halls, and 50% is practical, delivered in 
hospital and outpatient facilities. Theory is a part of 
professional training, forming knowledge and skills 
applicable in a real clinical setting. At the beginning 
of their training, students have to learn a large 
amount of theoretical material related to unfamiliar 
medical terminology, which creates great difficulties 
for trainees. Consequently, they often have gaps in 
their theoretical knowledge, make inaccuracies in the 
algorithms when performing medical procedures and 
manipulations, and this undoubtedly endangers 
patient safety [7], [8]. 

Health care educators face the current challenge of 
flexibly and skillfully using a variety of methods and 
tools in educating student midwives to form the 
necessary professional characteristics of the future 
profession [10], [13].  

This necessitated the development and 
implementation of a 'Handbook of reference points' 
for practical training covering the four-year period of 
student midwives' learning. It is published on paper 
in a pocket-sized format, accessible for reference and 
training during theoretical and practical sessions 
[11], [13]. 

The global pandemic of Covid-19 has necessitated 
distance learning in medical professionals.  In spite 
of the proven benefits of introducing interactive 
forms of learning, the „Handbook of reference 
points” has shown that it is necessary and supports 
the acquisition of knowledge and skills. 

2. Exposition

Clinical training in a distance environment has 
created a number of difficulties for health care 
educators related to the selection of the necessary 
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tools for learning the practical skills of the midwifery 
profession. The aim is also to form in students the 
intellectual skills, rapid practical response in 
organizing the necessary obstetric care in pregnant, 
laboring, newborn [3], [4], [12]. 

A pedagogical study was conducted among 130 
student midwives between 2020 and 2021. 

The conceptual framework of the study is selected 
correctly and appropriately to fulfill the set objective 
[2], [9].  

There were 61 student midwives using and 
working with the Handbook of reference points and 
they formed the experimental group. Students who 
do not use the book study guide form the control 
group. It consists of 69 girls. The average age among 
the participants was 20 years. Their distribution by 
course of study is presented in Table 1. „Distribution 
of participants in the pedagogical study by course of 
study, midwifery specialty“. 
 
Table 1. Distribution of participants in the pedagogical 
study by course of study, midwifery specialty 
 

 
Experimental 

group ЕG 
Control group 

CG 
I Course 28 24 
II Course 17 27 
II Course 16 18 

Total students 61 69 
 

The data that were processed were subjected to 
statistical processing with the STATISTICA 10 
package (with the ANOVA module ) [1], [6], [9]. 
 
3. Methodology 

 
The purpose of this study is to determine the level 

of knowledge acquisition using a "Handbook of  
reference points" in a distance learning environment. 

From the results it is important to specify: 
 

 does the "Handbook of reference points" 
contribute to the acquisition of learning concepts 
in a digital learning environment; 

 does the use of a "Handbook of reference points" 
help to consolidate students' knowledge and 
skills in digital learning; 

 the extent to which the use of the "Handbook of 
reference points" enhances the formation of 
midwives' professional competence and personal 
qualities; 

 student satisfaction with the use of the 
“Handbook of reference points”; 

 the role of student self-assessment and self-
monitoring. 

 

The pedagogical research is conducted in two 
stages, an input stage and a final stage with a test am 
the trainees in the two groups observed [1], [5]. The 

grades obtained are translated into a coefficient that 
indicates the knowledge and skills acquired. In 
pedagogy, a coefficient of 0.7 and higher is 
considered successful. In the control group, the 
uptake rate at baseline was 0.6. In the experimental 
group, at the beginning, it was 0.5. 

The conduct of the final experiment is also carried 
out through an exit test, designed in tasks tailored to 
the level of development of professional competence 
for the respective stage of training. These tasks 
ascertain the level of learning content acquisition at 
the first level - identification, where learners are only 
required to recognize the object in the task. At the 
second level, which is the reproductive level, 
students must analyze, reproduce, and solve an 
algorithm problem to explain the behavioral model.  

The uptake rate for the control group, at the end, 
was 0.75. For the experimental group, the one using 
the "Handbook of reference points", it was 0.85.   

It appears that the observed learning concepts were 
mastered in both groups, but mastery of the learning 
content was greater in the experimental group. It is 
assumed that this is a result of the use of the 
information resource "Handbook of reference 
points", which is available to the students of the 
experimental group at any time - during all practical 
training in a digital environment, during lectures in a 
digital environment. They also work with it during 
self-study at home. 

Statistical examination of the teacher survey data 
used analysis of variance. In multivariate analysis of 
variance, we have the presence of two or more 
factors A, B, C, D, E, etc., and we include, in 
addition to the linear effects aJ, bJ, cJ, etc., the 
interaction effects (so-called joint influence) which 
are determined by the different combination of the 
levels of two or more factors. 

In the equation of variance analysis: 
 

SS=SSA+SSB+SSC+SSD+….+SSAB+SSAC+ 
SSAD…. 

 

The sums SSA, SSB, SSC, SSD express the 
influence of the individual factors A, B, C, D.... on 
the parameter Y. 

As the number of factors increases, the volume of 
components calculated in multivariate analysis of 
variance increases rapidly. As a result, the greater the 
number of factors, the greater the number of results 
obtained [1], [11]. 

Bivariate analysis of variance examines the 
influence of factors A and B on the object parameter 
Y. The factors are denoted by A1, A2, A3 ... and B1, 
B2, B3... Each value of the parameter Y is denoted 
by yilj in which: 

 

 i = factor A level number; 
 l = factor B level number; 
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 j = the number of the parallel attempt at the 
combination of the i-th level of A and the l=th 
level of B. 

 
Table 2. Analysis of variance for two factors without 
parallel trials 
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In this case, the SSAB amount is an integral part of 

the SSE amount. In order to separate SSAB from 
SSE, it is necessary to run parallel trials, i.e. for each 
trial of 'n' and for each combination of the levels of 
factors A and B. 

In experimental research, the influence of one 
qualitative factor or a group of factors combined into 
one aggregate on a particular parameter is studied. 

Managed factories: 
 

 semester - denoted by A; 
 discipline - means with В; 
 University - denoted by C; 
 "Handbook of reference poins" - denoted by D; 
 coefficient - denoted by Y 

 

The first factor varies on 5 levels: 
 

 а2 – second semester; 
 а3 – third semester; 
 а4 – fourth semester; 
 а5 – fifth semester; 
 а6 – sixth semester; 

 

The second factor varies at 8 levels (anchor points in 
practical training base): 
 

 b1 – delivery room; 
 b2 – maternity ward; 
 b3 – neonatology; 
 b4 – gynaecology; 
 b5 – high-risk pregnancy ward; 

 b6 – pre-hospital care; 
 b7 – operating unit; 
 b8 – оncogynecology. 

 

The third factor varies on 2 levels: 
 

 R – experimental group; 
 V – control group. 

 

The fourth factor changes at 2 levels: 
 

 d1 – „Handbook of reference points“; 
 d2 – training without a “Handbook of reference 

points” 
 

The fifth factor is Y - learning content mastery rate. 
 

Table 3. The influence of factors A, B and D on the 
coefficient Y 
 

 
 

The following notations are used in Table 3.„The 
influence of factors A, B and D on the coefficient 
Y“: 

 

 SS denotes the sum of the squares of the 
deviations of the conditional arithmetic means 
from the overall arithmetic mean; 

 Degr. of Freedom denotes the degrees of 
freedom; 

 MS denotes the variance of the parameter Y 
associated with the corresponding factor; 

 F represents the calculated value of the Fisher 
criterion; 

 p is the probability corresponding to the 
calculated value of the F-criterion. 

 

The larger the calculated value of Fisher's criterion 
(F), the smaller the probability (p). Large values of 
the estimated value of Fisher's criterion (F), i.e., the 
available probability values (p) reject the null 
hypothesis HO stating, "The factors semester, 
discipline, and "Handbook of reference points" (A, 
B, D) affect the learning content acquisition rate 
(parameter Y). As the probability value is less than 
the assumed significance level a=0.05, the influence 
of the respective factor on the learning content 
uptake rate (parameter Y) is proven". From the 
results shown in Table 3. „The influence of factors 
A, B and D on the coefficient Y“, it can be seen that 
the parameter Y, i.e., the mean value of the rate of 
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mastery of the individual concepts indicated by the 
entry test, is significantly influenced by the factors 
semester (A) and the "Handbook of reference points" 
(D). This is because in making the entrance and exit 
test, the students of the experimental group show 
knowledge after using the "Handbook of reference 
points" throughout the semester. 
 
Table 4. The influence of factors A, B and C on the 
coefficient Y 

 

 
 
It can be seen from both tables that the Observed 

Group and “Handbook of reference points” factors 
(C and D) are interchangeable. The Fisher's criterion 
(F) for the influence of the factors observed group 
and "Handbook of reference points" (C and D) has 
the same value equal to 152.986. We should 
therefore comment on the results in Table 4., „The 
influence of factors A, B and C on the coefficient Y“. 
It can be seen from the table that the influence of the 
factors semester and "Handbook of reference points" 
(A and D) is proven, since the probability (p) for 
both factors (0.000489 for A and 0.000000 for D) is 
much smaller than the standard value of the 
significance level α=0, 05. In addition, the influence 
of the Handbook of reference points factor (D) is 
much larger than that of the semester factor (A) and 
the discipline factor (B). It has a proven impact on 
success rates. 
 

 
 

Figure 1. The effect of factor A (semester) on test score 
 

It can be seen that the best success rate is in 
semesters 3 and 5, which differs significantly from 
the other semesters. This may be due to differences 
in disciplines in a digital learning environment, 
students' personal preferences. The fourth semester 
(a4) and sixth semester (a6) levels are almost equally 
influential, with the second semester (a2) level 
having the least influence. The explanation of this 
fact is that the test is conducted at the beginning of 
the academic year and the second semester students 
do not yet have enough acquired and mastered 
knowledge. 
 

 
 

Figure 2. Effect of factor B (compartment) on the success 
rate 
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It can be seen that the average success rate for the 
different disciplines is practically the same (around 
0.7), which is not low at all. From Figure 3., 
„Influence of factor D ("Guide with reference 
points") on the success rate“, it can be concluded that 
the greatest impact is exerted by the levels in the 
disciplines of neonatology (b3), gynaecology (b4), 
pre-hospital care (b6), operating theatre (b7) and 
oncogynaecology (b8). Relatively less influential 
levels are labour room (b1), labour ward (b2), high 
risk pregnancy unit (b5).  

 

 
 

Figure 3. Influence of factor D ("Guide with reference 
points") on the success rate 

 
It can be seen that the influence of the factor 

"Handbook of reference points" (D) is very 
pronounced and moreover the success rate with it is 
much higher than that with training without 
"Handbook of reference points". It is clear from the 
figure that the level of d1 ("Handbook of reference 
points") influences the rate of mastery of the basic 
concepts (parameter Y). The scores for not using the 
"Handbook of reference points" (level d2) were 
lower compared to using it (d1). This result confirms 
and proves the effect of "Handbook of reference 
points" in knowledge acquisition while conducting 
training in digital learning environment for student 
midwives. 

 

 

 

 

 

 

 

Table 5. Values of the success rate for training with the 
"Handbook of reference points" (Yd1) and without the 
"Handbook of reference points" (Yd2) 
 

 
 

The table calculates and presents the results of the 
success rate values for digital training with and 
without the "Handbook of reference points". It can be 
clearly seen that the higher result which is in the 
range of 0.77 - 0.86 is irrespective of the semester 
and the course being conducted in digital learning 
environment.  The values of the success rate in the 
study without the "Handbook of reference points" 
range from 0.45 to 0.74, which is not at all a low 
result for students. However, here again the role that 
the "Handbook of reference points" has on student 
midwives using it in a digital learning environment is 
clearly outlined. 
 
4. Conclusion 

 
From the pedagogical study, a lower score was 

found at the beginning in both observed groups of 
students. The result of the transformation experiment 
with didactic tests and clinical tasks was higher in the 
experimental group compared to the results in the 
control group. This proves that knowledge is better 
acquired in a digital learning environment through 
the use of a "Handbook of reference points".  
The results show that a variety of methods and tools 
can be used in a digital learning environment to build 
knowledge, skills and competencies in students. 
With its pocket-sized format, it is accessible and 
facilitates access to theoretical reference points, 
expanding opportunities for active learning and self-
study. 
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