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ABSTRACT 
 

First aid training is necessary for engineering students to increase their health and safety 
knowledge relating to reducing damage and suffering and improving their chances of survival. 
Objective: This study aims to evaluate the effectiveness of a training program by blended 
learning on knowledge and practices regarding first aid among preparatory year engineering 
students at Assiut University. A pretest, posttest design was used in this study. About 85 
participants were selected randomly from the preparatory year of engineering students at Assiut 
University. Participants were randomly selected and provided with a first-aid training program. 
Data were collected via a self-administered knowledge questionnaire sheet and an 
observational checklist pre, post, and three months after the program intervention. The repeated 
measured ANOVA was used. Results: The study revealed that 61.2% of students had poor 
knowledge scores about first aid in the pre-test with a total mean of 65.16±24.41, which 
improved to 95.3% of students who had good knowledge scores in the post-test with a total 
mean of 121.89±10.27, and slightly declined to 77.6% having good knowledge scores in the 
follow-up test with a total mean of 110.93±27.38. Moreover, 85.9% of students had poor 
practice scores about first aid in the pre-test with a total mean of 19.19±4.71, which improved 
to 72.9% having good practice scores in the post-test with a total mean of 52.49±7.84, and 
65.9% having good practices scores in the follow-up test with a total mean of 48.64±13.49. 
The study concluded that the training program by blended learning showed a positive effect on 
knowledge and practices of students at post and follow-up tests. This provides a safe learning 
environment for engineering students. Recommendation: Blended learning programs should 
be taken as a learning approach in the health training program implementation. 
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INTRODUCTION 
 

The community frequently has a 
negative impression of first aid because 
they think only medical professionals can 
provide it. Therefore, most people do not 
have the necessary first aid skills, which 
leads to an inability to assist accident 
victims.1 

First aid (FA) is the first emergency 
care provided to a casualty or injured 
person before the arrival of professional 
medical care. A first aider describes any 
qualified person who has received 
authorized training indicating that he or 
she can provide first aid2. The goals of first 
aid are to preserve life, prevent health 
from declining, promote recovery, and 
help ensure safe transportation to the 
nearest medical facility.2 

The engineering work environment 
is hazardous because of the exposure to 
numerous chemical, physical, and 
mechanical risks. It involves various 
activities such as working in restricted 
places, heights, physical handling, lifting 
operations, working directly with 
machines and electricity, demolition, and 
groundwork.3 

Engineering sector workers 
exposed to hot weather conditions or 
intense sunlight may lead to sunstroke and 
heat-related illnesses (HRIs). Egypt is 
characterized by the hot summer season, 
and working in hot conditions can put a 
load on employees that may cause heat-
related disease.4 

According to (WHO), a burn is a 
skin or organic tissue injury induced 
mainly through heat, radiation, 
radioactivity, electricity, friction, or 
chemical contact. To enhance patient 
outcomes, preserve medical resources, 
and reduce healthcare costs, avoiding 
injuries is crucial, as providing effective 
first aid and treating burns as soon as 
possible.5 

Electrocution is the most prevalent 
risk to electrical workers, although other 
risks include arc flashes, falls, and thermal 
burns. The most frequent electrical safety 
risks that increase the chance of being 
electrocuted include exposed wires, 
energized parts, and defective or 
malfunctioning wiring or equipment.6 

Helping victims in accidents and 
crises until the arrival of professional aid 
is vital. Therefore, first aid training can 
enhance engineering students' knowledge 
and abilities to assist them in better 
recognizing various engineering risks and 
hazards throughout their engineering 
courses training and preparing them for 
greater safety after graduation.7 

Blended learning (BL) is becoming 
increasingly popular among university 
students. It combines online and 
classroom learning activities. The strategy 
of BL sets a methodology for making 
optimal use of internet resources, digital 
tools, and technology to facilitate face-to-
face engagement between students and 
instructors, flexibility, and a better 
learning experience. 8 

Blended learning motivates 
learning and academic success and 
promotes student self-confidence and 
autonomy through asynchronous and 
synchronous teaching strategies like 
webinars, live chats, blogs, etc.9 

Community health nurses are 
professionals identified as vital for 
improving health literacy. They develop 
training programs that address 
occupational health hazards, safety, and 
care. Therefore, these interventions can 
improve recovery and decrease human 
damage.10  

Students of industrial training 
institutions (ITI) eventually go on to work 
in a variety of fields and industries and are 
subject to accidents. The most crucial 
thing to do when someone is harmed is to 
assist. Everyone should be able to help an 
injured individual successfully until they 
can obtain expert medical attention, 
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especially industrial employees. Even 
though ITI students had finished their 
school education, they lacked basic first 
aid skills for situations including burns, 
dog bites, wounds, and convulsions.11 

Similar results of low knowledge 
were reported in a study done by Semwal 
et al. in 2017 in which only 17% of 
students had good knowledge of first aid 
and poor knowledge was found in 33.3% 
of students.12 

A study conducted by Mobarak et 
al. regarding first aid knowledge and 
attitude of secondary school students in 
KSA in 2015 found that the first aid 
preparedness in Saudi students was 
inadequate.13 

The academic environment in 
which future engineering professionals are 
trained remains largely ignored by 
researchers; this is a significant gap since, 
due to their use of heavy machinery and 
equipment in the academic engineering 
laboratories which offer a range of risks, 
some similar in intensity to those that 
occur in workplaces 14. In addressing this 
research problem, this study implemented 
a first aid training program by BL targeted 
at the preparatory study year of 
engineering students. 

The preparatory year contains all 
students before their specialization. While 
students in the engineering faculty spend 
the majority of their education days in a 
faculty, which is the most likely setting for 
accidents resulting from natural work in 
the faculty laboratories and projects 
locations, such as electrocution, burn, 
bleeding, injuries, fainting, heat stress, and 
fracture, etc. Also, the engineering faculty 
has no health learning in their education 
curriculum plan and does not emphasize 
first aid and essential life support in the 
work environment. It is crucial to 
implement the current study, a training 
program involving seven first aid 
procedures related to common injuries and 

accidents among the engineering trainees, 
to enable them to provide the correct 
immediate care for causalities at the site of 
accidents and support the need to establish 
a safety culture within this educational 
institutions.14 

Blended learning allows for greater 
flexibility in education, education has 
become a more effective interactive 
process than traditional classrooms. 
Studies were done at Aal al-Bayt 
University and Hafar Al-Batin 
Governorate to analyze the impact of 
adopting mixed education vs standard 
classroom-based instruction on student 
attainment. The results indicated that there 
were statistically significant differences 
attributable to the teaching method and in 
favor of the experimental group that 
studied through blended learning. Another 
study measured the impact of blended 
learning on first aid skills in the 
Department of Physical Education and 
Sports in the State of Kuwait. The results 
indicated a statistically significant 
difference between the mean scores in 
which the experimental group receiving 
blended learning delivery outperformed 
the control group in an achievement test.15 

 Blended learning was adopted in 
this study because it increased learner 
acceptance, improved learner engagement 
and motivation, reduced training 
expenses, and reached more learners who 
may have some control over some aspects 
of their learning such as time, location, 
and path. It also boosts student retention 
and dedication to their educational goals. 
As a result, blended learning is a superior 
educational option 16. Therefore, the 
current study aims to evaluate the 
effectiveness of a training program by 
blended learning on knowledge and 
practices regarding first aid among 
preparatory year engineering students at 
Assiut University. 
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HYPOTHESES 
  

There will be a significant 
improvement in engineering students' 
knowledge and practice regarding first aid 
after implementing a training program by 
blended learning. 
 
METHODS 
 
Design and Setting  

A pretest, posttest design was used 
in this study. The laboratories of 
engineering faculty offer a range of risks, 
some similar in intensity to those in 
workplaces; they are used during safety and 
prevention training. Due to this, the study 
was conducted at the Faculty of 
Engineering, Assiut University.  
 
Participants 

The participant group was a 
systematic random sample of preparatory-
year engineering students. Based on prior 
research, the mean knowledge score of first 
aid for pre - intervention was 69± 15 and for 
the post - intervention was 75±15. To detect 
the differences in means between related 
groups with the G*Power 3.1.9.7 program, 
an effect size of 0.4, paired t-tests, 
significance level (α) of 0.05, and power 
(1-β) of 0.95 were used.  A total sample size 
of 85 students were required.17 
 
Inclusion criteria 

- Students that enrolled in a 
public education system 

- Students who agree to 
participate and continue in this 
study 

 
Exclusion criteria 

- Students that refused to 
participate in this study.  

- Students that enrolled in the 
special programs. 

 
 

Measurements 
 
1. Engineering students' socio-
demographic data: 

It included Part (1): Engineering 
students' personal data: name, age, and sex 
and Part (2): Socioeconomic status 
according to El-Gilany scale.18 It was 
utilized to assess the socioeconomic status 
of the Egyptian family and includes 7 
domains. This scale is categorized into a 
very low, low, middle, and high level of 
socioeconomic status. 
 
2. Engineering students' knowledge 
about first aid: 

The researchers developed this tool 
after reviewing the relevant literature.19–22 
This tool comprises (47) questions that 
address the theoretical parts of FA. It 
assessed the engineering students' 
knowledge about FA, including basic 
concepts of first aid, definitions, causes, 
signs and symptoms, first aid, and 
prevention of fainting, sunstroke, bleeding, 
wounds, fractures, burns, and electrocution. 
The scoring system followed each correct 
answer given (1) and incorrect given (0). 
Total scoring (137 graded) was classified as 
poor if the score was < 60% (<82.2), fair if 
the score was 60% to < 75% (82.2 - 
<102.8), and good if the score was 75% or 
more (102.8 -137). 23 
 
3.  Observational checklist: 
  The researchers developed this tool 
after reviewing the relevant literature to 
assess engineering students' practices about 
first aid 19–22.  It consists of (61) items 
divided into seven parts; first aid practice 
about fainting (five items), sunstroke 
(seven items), bleeding (eight items), 
wounds (eight items), fractures (eleven 
items), burns (sixteen items), and first aid 
practice about electrocution (six items). 
The scoring system was calculated 
according to the total score of 61. One (1) 
degree was awarded for each achieved 
item, and zero (0) was awarded for not 
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achieved. It was classified as poor practice 
if the score was < 60% (<36.6), fair if it was 
60% to < 75% (36.6-<45.8), and good 
practice if it was 75% or more (45.8-61).23 
 
Validity and Reliability 

Five academic professors from 
Assiut University's Nursing Faculty 
performed validity for all tools and the 
content of the educational program. Four 
were from community health nursing and 
one from medical and surgical nursing, who 
reviewed the tools for clarity, relevance, 
comprehensiveness, understanding, and 
applicability20. The reliability was 
measured using the Cronbach alpha 
coefficient test to knowledge questionnaire 
about first aid was (0.88) and the 
observational checklist for assessing 
student practices about first aid was 
(0.90).20 
 
A pilot study 

A pilot study was carried out on 9 
engineering students (10%),20 prior to data 
collection to investigate the accuracy, 
applicability, and time necessary to fill out 
the form of study tools. No changes were 
made and added to the studied sample. 
 
Data collection 

The present study's data were 
collected from the beginning of October 
2021 until the end of April 2022, two days 
weekly. A clarification of the purpose of the 
research was presented to engineering 
students to get their cooperation before 
beginning data collecting. 
 
1. Pre-test 

This phase was conducted for five 
weeks before the implementation of the 
program to assess the engineering students' 
knowledge and practices regarding first aid. 
A self-administered knowledge 
questionnaire sheet was used to collect their 
knowledge about FA, which engineering 

students filled out after clarifying the 
instruction. The average time spent filling 
each self-administered sheet was 25-30 
minutes. An observational checklist was 
used to assess the engineering student's 
practices in the pre-test by the researchers. 
They observed the practices of the students 
when they were applying the first aid 
measures via role play and demonstration. 
About ten to twelve checklists were 
finished per day. Each item was marked as 
completed if followed or not completed if 
not followed. 
 
2. Training Program 

This phase included the 
arrangement and implementation of the 
program. The timetable for sessions was 
decided, and the study sample was divided 
into eight groups, each containing 11 
students, except group 8, which included 12 
students. The researchers used teaching 
methods such as lectures, discussions, 
presentations, role play, and 
demonstrations. The media and materials 
used were PowerPoint presentations, 
videos, pictures, first aid kits, and a handout 
booklet (printed and pdf copy) was 
provided to each participant. Zoom video 
conference was used for teaching the 
theoretical part, and the practical part was 
conducted in the class. 

This program implementation was 
carried out for eight weeks. Five days were 
given for online education of the theoretical 
part of the program (1st, 2nd, and 3rd 
sessions) conducted via Zoom video 
conference. Then the implementation of the 
practical part of the program (4th and 5th 
sessions) was carried out over seven 
weeks.24  

The program content was created 
based on the relevant literature and 
available resources describing first aid 
components and specifying items related to 
engineering hazards to enhance engineering 
students' knowledge and practices about 
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FA. It was revised by five nursing experts 
(one from medical surgical nursing and four 
from community health nursing at the 
Faculty of Nursing, Assiut University). The 
program was carried out for seven weeks. It 
was given in five sessions: 

- The 1st session included the 
engineering work accidents and 
injuries, definition, purposes of 
FA, and first aid kit content. 
This session was conducted via 
Zoom video conference. It was 
given 1.5 hours. 

- The 2nd session contained 
definitions, causes, signs & 
symptoms, first aid, and 
prevention of fainting, 
sunstroke, bleeding, and 
wounds. This session was 
conducted via Zoom video 
conference. It was divided into 
two parts, each part given 1.5 
hours. 

- The 3rd session included 
definitions, causes, signs & 
symptoms, first aid, and 
prevention of fractures, burns, 
and electrocution. This session 
was conducted via Zoom video 
conference. It was divided into 
two parts, each part given 1.5 
hours. 

- The 4th session included 
applying first aid for fainting, 
sunstroke, bleeding, and 
wounds. This session was 
conducted by class learning. It 
was divided into two parts, each 
part given 3 hours. 

- The 5th session included 
applying first aid for fractures, 
burns, and electrocution. This 
session was conducted by class 
learning. It was divided into 
two parts, each part given 3 
hours. 
 

3. Post and Follow up tests: 
The evaluation was performed 

through a post-test immediately after the 
program's intervention. Each session ended 
with immediately student's re-
demonstration of the first aid procedure to 
assess their practices in the post-test using 
an observational checklist (the observation 
was done by the researchers). Then, their 
knowledge in the post-test was assessed 
immediately after the training program was 
accomplished using the knowledge 
questionnaire sheet.  

After three months of the program, 
a follow-up test was performed to evaluate 
engineering students' knowledge and 
practices using the same pre-test tool II & 
tool III.  
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Figure 1. Flow chart of research. 
 
Ethical considerations 

Written approvals for this study 
were obtained from the Ethical Research 
Committee of the Faculty of Nursing, 
Assiut University (Approval no: 2730025). 
Students were informed about the purpose 
and plan of the study, and written consent 
was obtained from all students.  
 
Statistical analysis 
 SPSS version 22 was used for data 
entry and analysis; the data were given in 
numbers, percentages, means and standard 
deviations. Repeated measured (RM) 
ANOVA was utilized to compare between 
means of the three related groups (pre-test, 
post-test and follow-up test). When 
significant interactions were identified in 
the ANOVA test, the Bonferroni correction 
was used for post hoc comparisons. The P – 
Value was considered statistically 
significant if it was < 0.05. 
 
 

RESULTS 
 
Participants' socio-demographic data  

The engineering students comprised 
67.1% of males and 32.9% of females, with 
76.5% of them less than 20 years old. 
95.3% of students did not attend previous 
FA training programs, 62.4% reside in 
urban areas, and 36.5% live in low social 
classes (Table 1). 
  
Knowledge and practice mean scores in 
pre, post, and follow up tests 

There was a significant 
improvement in the means scores of all 
knowledge and practices dimensions in 
post and follow-up tests, with the total 
mean score of the student's knowledge 
improved from 65.16±24.41 in the pre-test 
to 121.89±10.27 in the post-test and 
110.93±27.38 in the follow-up test, with a 
statistically significant difference found at 
p<0.001*. Moreover, the total mean score 
of students' practices improved from 
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19.19±4.71 in the pre-test to 52.49±7.84 in 
the post-test and 48.64±13.49 in the follow-
up test, with a statistically significant 
difference found at p<0.001*. (Table 2 &3). 

Figure 1 illustrates that 61.2% of 
engineering students had poor total 
knowledge scores in the pre-test and 
improved in the post and follow-up tests to 

95.3% and 77.6%, respectively, which were 
good knowledge scores. 

Figure 2 illustrates that 85.9% of 
engineering students had poor total practice 
scores in the pre-test and improved in the 
post-test and follow-up tests to 72.9% and 
65.9%, respectively, which were good 
practice scores.  

 
Table 1. Distribution of socio-demographic data of preparatory engineering students (N=85). 
 

Variables No. (85) % 

Age: (years)   
< 20 65 76.5 
≥ 20 20 23.5 

Sex:   
Male 57 67.1 
Female 28 32.9 

Father education:   
Read & write 4 4.7 
Preparatory 4 4.7 
Secondary 9 10.6 
Intermediate (2 years) institutes 12 14.1 
University 43 50.6 
Postgraduate 13 15.3 

Mother education:   
Read & write 16 18.8 
Secondary 13 15.3 
Intermediate (2 years) institutes 16 18.8 
University 28 32.9 
Postgraduate 12 14.1 

Attending training program:   
No 81 95.3 
Yes 4 4.7 

Residence:   
Urban 53 62.4 
Rural  32 37.6 

Social class:   
Very low 21 24.7 
Low 31 36.5 
Middle 19 22.3 
High 14 16.5 
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Table 2. Total mean score of knowledge about first aid and its dimensions over time among 
preparatory year engineering students who received training program (n = 85). 
 
Variable Pre-test 

(n= 85) 
Post-test 
(n= 85) 

Follow-up 
(n= 85) 

p-value* p-value** (pairwise 
comparison) 

Mean±SD Mean±SD Mean±SD P1 P2 
Basic first aid 
concepts 

11.20±4.62 20.01±1.36 19.13±4.87 <0.001* <0.001* <0.001* 

Fainting 6.59±3.47 13.93±1.77 12.28±3.95 <0.001* <0.001* <0.001* 
Sunstroke 5.01±2.18 8.73±1.00 7.79±2.29 <0.001* <0.001* <0.001* 
Bleeding 4.25±2.29 9.59±1.54 8.60±2.63 <0.001* <0.001* <0.001* 
Wounds 9.52±4.45 17.82±1.49 16.14±4.27 <0.001* <0.001* <0.001* 
Fractures 7.55±2.93 13.18±1.34 12.00±2.87 <0.001* <0.001* <0.001* 
Burns 13.74±6.45 25.35±2.03 23.06±5.37 <0.001* <0.001* <0.001* 
Electrocution 7.31±3.79 13.28±0.92 11.93± 3.16 <0.001* <0.001* <0.001* 
Total  mean score 
of knowledge 
about first aids 

65.16±24.41 121.89±10.27 110.93±27.38 <0.001* <0.001* <0.001* 

* Repeated measure ANOVA test 
** Bonferroni post hoc test 
P= pre vs. post vs. Follow up, 
P1= comparing between Pre-test Vs. Post-test 
P2= comparing between Pre-test Vs. Follow-up 
     * Statistically significant difference (p<0.05) 
 
                 

 
 
Figure 1.  The total knowledge score about first aid among preparatory engineering students 
at pre, post, and follow up tests (N=85). 
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Table 3. Total mean score of practice about first aid and its dimensions over time among 
preparatory year engineering students who received the training program (n = 85) 
 
Variable Pre-test 

(n= 85) 
Post-test 
(n= 85) 

Follow-up 
(n= 85) 

p-value* p-value** (pairwise 
comparison) 

Mean±SD Mean±SD Mean±SD P1 P2 
Fainting 1.51±0.61 4.32 ± 0.80 3.96±1.22 <0.001* <0.001* <0.001* 
Sunstroke 1.96±0.75 6.02±1.09 5.52±1.76 <0.001* <0.001* <0.001* 
Bleeding 2.59±1.11 6.95±1.19 6.45±1.82 <0.001* <0.001* <0.001* 
Wounds 2.67 ± 1.16 6.98 ± 1.13 6.45±1.83 <0.001* <0.001* <0.001* 
Fractures 3.21 ± 1.55 9.29 ± 1.97 8.65±2.74 <0.001* <0.001* <0.001* 
Burns 4.81±1.48 13.53±2.20 12.56±3.55 <0.001* <0.001* <0.001* 
Electrocution 2.44±0.71 5.40±0.62 5.05±1.22 <0.001* <0.001* <0.001* 
Total mean 
score of 
practice about 
first aids 

19.19±4.71 52.49±7.84 48.64±13.49 <0.001* <0.001* <0.001* 

* Repeated measure ANOVA test 
** Bonferroni post hoc test 
P= pre vs. post vs. Follow up, 
P1= comparing between Pre-test Vs. Post-test 
P2= comparing between Pre-test Vs. Follow-up 
     * Statistically significant difference (p<0.05) 
 
 
 

 
 
Figure 2. The total practice score about first aid among preparatory engineering students at 
pre, post & follow up tests (N=85). 
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DISCUSSION 
 

According to statistics, youth such 
as engineering students are at high risk of 
injury. Students at vocational training 
institutions are frequently exposed to 
various hazards due to their activities. 
Many of these activities are carried out in 
workshops with equipment, tools, 
electricity, and various materials. 
Therefore,  FA training prepares students to 
respond to crises and offers timely and 
effective care for many occurrences.25 

Concerning the knowledge mean 
score about basic first aid concepts, the 
present study findings showed that there 
was a statistically significant (p≤0.01) 
improvement in the mean scores of the 
post-test and follow-up test. These findings 
are consistent with Balai &Tripathi.26 , who 
documented that the post-test mean score 
about general information on first aid was 
significantly higher than the pre-test mean 
score. The considerable gains in students' 
understanding of the basic first aid concepts 
following the program were attributed to 
the students' age as they are more inclined 
to take first aid concepts, as well as being 
encouraged by blended learning. 

Moreover, the knowledge mean 
score of fainting in the pre-test was 
6.59±3.47 and significantly improved in the 
post-test to 13.93±1.77 and in the follow-up 
test was 12.28±3.95, with a statistically 
significant difference found (p≤0.01). 
These outcomes were in accordance with 
Mahmoud,27 who demonstrated that the 
mean score of fainting knowledge in the 
pre-test was 1.53 compared with mean 
scores of 3.82 and 3.67 in the post-test and 
follow-up, respectively. 

In addition, the current study results 
showed that, the mean knowledge score of 
sunstroke increased significantly from 
5.01±2.18 in the pre-test to 8.73±1.00 in the 
post-test and 7.79±2.29 in the follow-up. 
These results agree with Alkot et al. 28,who 

indicated that the knowledge level about 
heat exhaustion increased from about half 
of the participants who had good 
knowledge in pre-education to the majority 
of them after education. This in our opinion 
is due to a lack of health educational 
programs and the improvement which 
occurred in the post-test and follow-up 
were due to the effectiveness of the training 
program. 

Furthermore, the results revealed 
that the means knowledge scores of 
bleeding and wounds in the pre-test were 
2.59±1.11, 2.67 ± 1.16 and increased 
significantly to 6.95±1.19, 6.98 ± 1.13 and 
6.45±1.82, 6.45±1.83 in the post-test and 
follow-up respectively. These results are 
similar to Alboliteeh et al.29 who showed 
that more than three-quarters of students 
had satisfactory knowledge about bleeding 
and wounds in the post-test. First aid for 
bleeding and wounds were newly 
recognized procedures among engineering 
students and they have great desire to 
acquire more knowledge in this concern. 
So, the training program had a statistically 
significant effect on improving first aid 
knowledge among engineering students in 
post and follow up tests.  

In addition, the findings revealed 
that the mean knowledge score of fractures 
improved from 7.55±2.93 in the pre-test to 
13.18±1.34 in the post-test and 12.00±2.87 
in the follow-up. These results are similar 
to Mohamad et al.30 who documented that 
less than three quarters of participants had 
correct knowledge about fractures in the 
pre-test compared to the majority of them 
in the post-test and follow-up. 

Regarding to knowledge about 
burns the students demonstrated 
improvement in their mean score 
from13.74±6.45 in the pre-test to 
25.35±2.03 and 23.06±5.37 in the post-test 
and follow up respectively. These outcomes 
are in the same line with Chandrachood & 
Acharya11 who stated that one fifth of 
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participants had 20 knowledge scores of 
burns in the pre-test to become 62 in the 
post-test and 53 in the follow up. 

Also, the current study results 
showed that the mean score of electrocution 
knowledge increased from 7.31±3.79 
before training to 13.28±0.92 and 
11.93±3.16 after training and 3 months 
after the program. These outcomes were in 
accordance with Behairy &Al-
Batanony,31who found that less than one-
fifth of participants had good knowledge 
about electrocution in the pre-test, but most 
had good knowledge in the post-test and 
follow-up test. 

The present results reported 
improvement in the student's means of 
practice of fainting FA from 1.51±0.61 in 
the pre-test to 4.32 ± 0.80 and 3.96±1.22 in 
the post-test and follow-up respectively. 
This outcome agrees with Elmagrabi et al.32 

who documented that most participants had 
correct performance about fainting in the 
post-test. 

Moreover, there are significant 
improvements in the practice means scores 
about bleeding, wounds, fractures, and burn 
first aid from2.59±1.11, 2.67 ± 1.16, 3.21 ± 
1.55, and4.81±1.48 in the pre-test to 
6.95±1.19, 6.98 ± 1.13, 9.29 ± 1.97, and 
13.53±2.20 in the post-test respectively. 
These findings agree with Alboliteeh et al.29 

who presented that the majority of students 
had adequate practice in the post-test about 
bleeding, wounds, fractures and burns first 
aid but three-quarters of them had adequate 
practice about wounds FA. 

Also, the results showed that the 
mean practice score of electrocution first 
aid was 2.44±0.71 in the pre-test and 
increased to 5.40±0.62 in the post-test. This 
result agrees with Behairy & Al-Batanony. 
31 who presented that the majority of 
participants had good practice about 
electrocution first aid in the post-test. 

Regarding the total score of 
engineering students about FA, these 
results indicate that their knowledge and 
practice were insufficient in the pre-test, 

while there was a significant improvement 
after the intervention of the program by BL 
and a slight decline in follow-up evaluation. 

The present study showed that more 
than two-thirds of students had poor 
knowledge scores with a mean of 
65.16±24.41 and the majority of them had 
poor practice scores with a mean of 
19.19±4.71 in the pre-test. This is because 
most students did not attend any previous 
training about first aid, and there is not 
enough media exposure to raise first aid 
awareness among the general public. These 
findings are consistent with Ali et al. 33 who 
stated that, 2.2% of participants had 
satisfactory knowledge about first aid in the 
pre-test and enhanced to the vast majority 
of the participants in the post-test and 
82.7% at 3 months after the program. 

Moreover, in the post-test the vast 
majority of students had good knowledge 
scores with a mean of 121.89±10.27 and 
about three-quarters of them had good 
practice scores with a mean of 52.49±7.84. 
In the follow-up, the present study 
documented that more than three-quarters 
of participants had good knowledge scores 
and a mean was 110.93±27.38 and more 
than two-thirds of participants had good 
practice scores with a mean of 
48.64±13.49. These findings agree with Ali 
et al. 31 who stated that, the participants who 
had satisfactory practice increased from 
zero in the pre-test to 70.5% in the post-test 
and 59% at three months following the 
program. 

The improvement in engineering 
students' knowledge and practices 
following the training program's 
implementation, can be explained by the 
success of blended learning in motivating 
the students to learn by new mixed 
technique (BL) and acquire new theoretical 
knowledge and its applicability in the 
faculty environment. Blended learning 
provided variety in the delivery of program 
material and created a more fun and 
engaging learning environment. Also, it 
made the students to learn the theoretical 
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part remotely at their homes instead of 
spending their time in the classes.  
 
STRENGTHS AND 
LIMITATIONS 

 
Multiple measurements were used 

in this study to measure the duration of the 
effects over time. The total score reached to 
the vast majority of engineering students 
who had good knowledge scores and to 
about three-quarters who had good practice 
score in the post-test comparing to the pre-
test. In the current study, the blended 
learning was used as an effective teaching 
strategy in improving students' learning and 
interest as well as to limit students contact 
along theoretical part of the program to 
prevent the fears of students from contact in 
the place of training due to the outbreak of 
the Covid 19, in Egypt before and during 
the period of a training program. Although 
this study concentrated on training 
engineering students in first aid, there are 
some limitations. The training time before 
the students' final examinations was 
overloaded. 
 
CONCLUSION 

 
According to the study findings, the 

blended learning approach was utilized 
effectively in the implementation of the 
training program for leading and improving 
students' knowledge and practice scores 
with statistically significant differences 
found between the pre-test, post-test, and 3 
months after the program, follow-up test. 
BL was a more interactive approach and 
met the demands of the learners. 
Engineering students' training provides a 
safe learning environment and enables 
them to cope with accidents safely; also, 
they will provide first-aid skills correctly in 
an emergency. This can save lives, prevent 
worse progress, enhance recovery, decrease 
hospitalization, and improve patient 

outcomes. Implementing a training 
program for engineering students enhances 
the collaboration and transfer of health 
knowledge and education across 
professions. 
 
RECOMMENDATION 

 
The current study recommended 

training programs about first aid should be 
continued for engineering students in all 
years and integrated into study curriculum 
to ensure acquiring enough knowledge and 
skills among students to help the casualty in 
emergency situations. Blended learning 
programs should be taken as a learning 
approach in the health training program 
implementation. 
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