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ABSTRACT 
Background: When it comes to collecting blood samples, nurses play an important role in clinical settings 
and thus, being aware about the common preanalytical errors is crucial. Peer learning is an innovative teaching-
learning strategy that has long been acknowledged for its advantages. The study was aimed at assessing impact of 
peer learning on the knowledge regarding blood collection vacutainers and find association between pretest 
knowledge score and demographic variables.   
Material and Method: The study used a quasi-experimental pretest and posttest design; 150 undergraduate 
nursing students (75 participants in each intervention and control group) were selected using a simple random 
technique. Intervention group received peer learning as an instructional method for the knowledge on blood 
vacutainers and the control group received structured teaching session on blood vacutainers. The structured 
teaching was conducted by the researcher  while the peer learning method was implemented by the peer teacher 
that was trained by the researcher and was one member of group of students comprising of 7-8 students. Data 
collected using a questionnaire before and after educational intervention. The analysis of data was performed by 
non-parametric tests. 
Result: Peer learning group’s mean post-test knowledge score was higher i.e., 20.20 with a standard deviation 
(SD) of 2.28 than the group which received (STP) i.e., 11.45 with a standard deviation (SD) of 2.49. The U-value 
was 53, and the Z-value was 10.406, with a p- value < 0.0001. Thus, a statistically significant difference between 
knowledge scores regarding blood vacutainers in the intervention group was found as calculated by the paired t-
test (p-value < 0.05).  
Conclusion: The peer learning method facilitated more significant improvement in the nursing student’s 
knowledge regarding blood collection vacutainer. Peer learning is appropriate as one of the methods in clinical 
education for nursing students. 
Key words: Blood collection vacutainers, Peer learning method, structured teaching programme, undergraduate 
nursing students  
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Introduction 
Blood collection vacutainers are blood collection tubes 
which are sterile glass or plastic test tubes containing 
additives for determination of hematological 
parameters. In order to stabilize and maintain the 
specimen and guarantee its integrity before analytical 
testing, a vacutainer blood collection tube may contain 
particular additives. Depending on the sort of analysis 
needed, these chemicals help keep the blood in good 
condition by preventing clotting or deterioration.1 

Inaccurate test results might result from improper blood 
sample collection, which ultimately influence clinical 
judgement. Repeated testing may be necessary for 
patient due to inaccurate results, which could be in 
convenient and cause delays in diagnosis or therapy. 
Poor blood collection can be caused by several things, 

such as incorrect labelling, inaccurate order of draw, 
using wrong collection tube, traumatic blood draws that 
cause hemolysis, improper sample mixing, or not 
enough blood in the tube. Each of these elements has 
the potential to jeopardize sample integrity and impact 
the accuracy of laboratory test results. 2 

When it comes to collecting blood samples nurses 
play an important role in clinical settings; therefore, 
being aware about the common preanalytical error is 
crucial and their understanding of the variables which 
may influence sample collection can greatly increase 
the accuracy of findings and guarantee a high-quality 
patient care. 
In the classical teaching learning method, the instructor 
act as a center of the learning while the pupil pay 
attention to what he has to say in terms of interaction 
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and participation the approach might not be best. Both 
the lecture and students agree on time and place for the 
class. Assessing the efficacy of this learning approach or 
coming up with a better one is crucial. Finding new and 
improved approaches can be accomplished by 
comparing traditional methods with alternative learning 
approaches.2 Peer learning being a significantly 
effective teaching method in comparison to the 
traditional method for improving nursing students' 
knowledge as well as clinical performance.3 

Peer learning is one of the effective learning strategies 
which is relevant today. Peer learning refers to student 
centered small group learning strategies that benefits 
both the participants (tutees) and instructor (tutors). 
Peer learning is effective to enhance understanding, 
improve communication and collaborative skills, refine 
administrative skills, self-guided learning, better 
critical thinking and decision-making skills. Peer 
learning increases learning activity by giving teachers 
and students a chance to learn and teach from one 
another tutees feel more comfortable while learning 
with peers. This approach shifts the responsibility for 
learning from teachers to the student.4,5 There are many 
studies on peer learning method but peer learning on 
blood collection vacutainer have not been documented 
in literature and therefore it became a need to determine 
whether this approach is effective in enhancing nursing 
student’s knowledge.4,5 

The study aimed to assess the knowledge regarding 
blood collection vacutainers among nursing students 
before the peer learning in intervention; compare 
findings within both the groups,  and control group and 
find the association of the knowledge with 
demographic variables of nursing students. 
Methods and Materials 
Study design: The study used a quantitative research 
approach and quasi-experimental pre-test post-test 
design to evaluate the effectiveness of the peer learning 
on knowledge regarding blood collection vacutainer 
among B.Sc. nursing students. Participants were 
assigned to an intervention group and a control group. 
Study participants and procedure 
The participants were selected by using probability 
simple random sampling technique (lottery method) to 
ensure unbiased selection of the participants. The total 
sample size was 150 (75 participants in intervention 
group and 75 participants in control group) nursing 
students from selected nursing colleges of Navi 
Mumbai. The Ethical Committee of Bharati 
Vidyapeeth (Deemed to be University) College of 
Nursing, Navi Mumbai (EC Reg. No. ECR/1665/2021) 
and Nursing colleges of Navi Mumbai authorities gave 
permission for the data collection, and participants then 

gave their informed consent before data collection. The 
data was collected using questionnaire that consisted of 
two sections: Demographic data and a structured 
questionnaire. The demographic data included 
variables such as age, gender, year of study and 
structured questionnaire included 25 questions based 
on knowledge regarding blood collection vacutainer 
with score interpretation of poor, average, good, very 
good and excellent.  
The reliability of the questionnaire was done by test-
retest method and Karl Pearsons correlation of 
coefficient was calculated; found to reliable (r=0.75). 
A pilot study ensured feasibility of the study.  
Intervention 
The participants were the students studying in second 
semester First year B. Sc. Nursing and third semester 
Second Year B. Sc. Nursing. Total 75 participants each 
were assigned to intervention and control groups. First 
both groups underwent a pre-test followed to which the  
control group were provided with a structured teaching 
programme on knowledge regarding blood collection 
vacutainer that was given by researcher using 
PowerPoint slides then the post test was done on the 8th 
day after the session. On the other hand, the 
intervention group was given peer learning sessions by 
the peer tutors. These were the 12 participants that were 
the best scorers in the pretest i.e., students who scored 
above average were selected as peer tutors and received 
special training by investigator using peer tutoring 
module. After completion of training final selection of 
the peer tutors was done by using ten-point assessment 
checklist. These tutors shared knowledge in small 
groups with 6-7 participants in different times which 
was done under the supervision of researcher. On the 
8th day after the peer learning sessions,  post test was 
conducted excluding the peer tutors followed by 
feedback on peer learning session was given by peer 
learners. 
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Fig1: Flowchart of the study 

 
Statistical analysis: Data analysis was computed using 
descriptive and inferential statistics. Participant 
demographics characteristics were described using 
frequency and percentage. The comparative statistical 
analysis was done using non-parametric tests such as 
Wilcoxon sign rank test and Mann Whitney U test and 
a chi-square test. In the tests of significance, a p-value 
less than 0.05 was used. IBM SPSS Statistics for 
Windows, version 23.0 (released 2015, IBM Corp., 
Armonk, NY) was used in the analysis. 
 
Results: The frequency and percentage distribution of 
demographic data, as well as the participants' levels of 
knowledge in the intervention and control groups, are 
the first parts that summarize the results. Along with a 
comparison analysis showing the knowledge for the 
intervention and control groups, the study also 
contained pre-test and post-test scores that were 
evaluated in the intervention group before and after the 
intervention. 

     Table 1 presents the frequency and percentage-wise 
distribution of participants in both the control and 
intervention groups (n=75 each) based on selected 
demographic variables. Among the control group, the 
majority of participants were 19 years old (46.67%), 
followed by 18 years (29.33%), and 20 years (24.00%), 
with no participants aged 21 years. In the intervention l 
group, most participants were also 19 years old 
(45.33%), followed by 20 years (29.33%), 18 years 
(21.33%), and a small proportion aged 21 years 
(4.00%). In the control group, 16 (21.3%) participants 
were male, and 59 (78.7%) were female. Similarly, in 
the intervention group, 17 (22.7%) participants were 
male, and 58 (77.3%) were female. The distribution of 

participants based on their year of study was equal in 
both groups. In the control group, 37 (49.3%) 
participants were in their 1st year of B.Sc. Nursing, 
while 38 (50.7%) were in their 2nd year. The same 
distribution was observed in the intervention group. 
 

Sr. 
No 

Demographic 
variables 

Variables 

Intervention 
group 

Control 
group 

f % f % 

 
 
1 

 
 

Age in years 

18 years 16 21.33 22 29.33 

19 years 34 45.33 35 46.67 

20 years 22 29.33 18 24.00 

21 years 3 4.00 0 0.00 

 
2 

Gender 
Male 17 22.66 16 21.33 

Female 58 77.33 59 78.66 

3 Year of 
study 

2nd 
semester 

37 49.33 37 49.33 

3rd 
semester 38 50.66 38 50.66 

Table 1. Frequency and percentage wise 
distribution of participants based on 
demographic variables 
N =75 (Experimental intervention group) and 75 
(Control group) 
 
Table 2 presents the frequency and percentage-wise 
distribution of participants in the intervention and 
control groups based on their knowledge regarding 
blood collection vacutainers before and after the 
intervention. In the pre-test, a majority of participants 
(52.0%) had good knowledge, followed by 42.7% with 
average knowledge, and only 5.3% had very good 
knowledge. In the post-test, there was a slight 
improvement, with 60.0% having good knowledge and 
9.3% reaching a very good level, but none attained an 
excellent level. This indicates minimal improvement in 
knowledge among the control group. In the pre-test, the 
majority (56.00%) had a good level of knowledge, 
25.33% had an average level, and 2.67% had a poor 
level. Only 16.00% demonstrated very good 
knowledge, and none reached the excellent category. 
However, in the post-test, a significant improvement 
was observed: 52.0% of participants attained a very 
good level of knowledge, and 42.7% achieved an 
excellent level of knowledge. Only 5.3% remained in 
the good category, and 
no participants were found in the poor or average 
categories after the intervention. These findings 
suggest that the intervention effectively enhanced the 
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knowledge of participants in the intervention group. 
 

 
Knowledge 

level 

 
Knowledge 

score 

Intervention 
group 

Control group 

Pre test 
Post 
test Pre test Post test 

f % f % f % f % 

Poor 0 – 5 2 2.66 0 0.00 0 0 0 0 

Average 6 – 10 19 25.33 0 0.00 32 42.66 23 30.66 

Good 11 – 15 42 56.00 4 5.33 39 52.00 45 60.00 

Very 
good 

16 - 20 12 16.00 39 52.0 4 5.33 7 9.33 

Excellent 21 - 25 0 0.00 32 42.66 0 0.00 0 0.00 

Total 25 75 100.0 75 100.0 75 100.0 75 100.0 

 
Table 2: Frequency and Percentage wise 
distribution of the participants based on level of 
knowledge regarding blood collection vacutainers in 
intervention and control group 

N = 75 (intervention group) 75 (control group) 
Table 3 Effectiveness of peer learning on knowledge 
regarding blood collection vacutainers among 
intervention group using Mann Whitney test. This test 
was conducted to assess whether there was a significant 
difference in the initial knowledge levels of both groups 
before any intervention. In intervention group the mean 
pre-test knowledge score was 11.78, with a median of 
12 and a standard deviation (SD) of 3.19. After the 
intervention, the mean post-test score increased 
significantly to 20.20, with a median of 20 and an SD 
of 2.49. The Z-value was 7.515, and the p-value was < 
0.0001, indicating a highly significant improvement in 
knowledge after the intervention. Hence, the null 
hypothesis H01 was not accepted. 

In
te

rv
en

tio
n 

gr
ou

p  Mean SD 
Z 

value 

p value 
(Wilcoxon 
Sign Rank 

Test) 

Pre test 11.78 3.19  
 

7.515 

 
 

P < 0.0001 Post test 20.20 2.49 

Table 3: Effectiveness of peer learning on knowledge 
regarding blood collection vacutainers among 

intervention group  
      N = 75 (intervention group) 75 (control group) 

SECTION IV: Comparison of pre and post test 
scores of knowledge with in the Intervention and 
Control group  
Table 4 presents a comparison between the pre-test and 
post-test knowledge scores within the intervention and 
control groups was calculated using the Wilcoxon 
Signed Rank Test to assess the effectiveness of the 
intervention. In the intervention group the mean pre-
test knowledge score was 11.78 with a standard 
deviation (SD) of 3.19. In the control group the mean 
pre-test knowledge score was 11.04 with a standard 
deviation (SD) of 2.58. The U-value was 2414, and the 
Z-value was 1.517, with a p- value of 0.129. Since the 
p- value (0.129) was greater than 0.05, there was no 
statistically significant difference in the pre-test 
knowledge scores between the control and intervention 
groups. Hence, the null hypothesis H02 accepted this 
indicated that both groups had comparable baseline 
knowledge before the intervention. 

 
 
Table 4: Comparison between pretest knowledge 
scores of the intervention  and Control group   
N = 75 (Experimental group) 75 (Control group) 
Table 5 presents a comparison between the post-test 
knowledge scores of the control and intervention 
groups was calculated using the Mann-Whitney test. 
This analysis was conducted to determine whether 
there was a significant difference in knowledge levels 
after the intervention. In intervention group the mean 
post-test knowledge score was 11.45 with a standard 
deviation (SD) of 2.28. In Control group the mean post-
test knowledge score was 20.20 with a standard 
deviation (SD) of 2.49. The U-value was 53, and the Z-
value was 10.406, with a p- value < 0.0001. Since the 
p-value was less than 0.05, there was a highly 
significant difference in post-test knowledge scores 
between the control and intervention groups. Hence, we 
reject the null hypothesis H02, this indicates that the 
intervention was effective in significantly improving 
the knowledge of participants in the experimental 
group compared to the control group. 
 

 

Pr
e t

es
t k

no
w

le
dg

e  

Group Mean SD U 
value 

Z 
value 

P 
value 

 
Intervention  
group 

 
11.78 

 
3.19 

 
 
2414 

 
 
1.517 

 
 
0.129 

Control group 11.04 2.58 
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Po
st

 te
st

 k
no

w
le

dg
e  

Group Mean SD U 
value 

Z 
value 

P value 

Intervention 
group 

 
20.20 

 
2.49 

 
 
53 

 
 
10.406 

 
 
<0.0001 

Control 
group 

11.45 2.28 

Table 5: Comparison between posttest knowledge 
score of experimental groups and control group  
N = 75 (Intervention group) 75 (Control group) 
 Table 6 presents the association between pre-test 
knowledge scores and selected demographic variables 
of participants in the intervention group, analyzed 
using the Chi-square (χ²) test. The It was interpreted 
that there was no statistically significant association 
between the age of the participants and their knowledge 
level as Chi-square value (χ²) was 13.050, with a p-
value (0.160) > 0.005. The Chi-square value (χ²) was 
19.243, with a p-value < 0.0001, indicating a highly 
significant association between the year of study and 
pre-test knowledge scores. 

 
Table 6. Association between pretest knowledge 
score and selected demographic variables of 
subjects in intervention  group 
N = 75 (Intervention group) 75 (Control group) 
Discussion 
Peer learning improves comprehension, cognitive 
ability, and communicative skills5. When used in 
nursing education, students understanding about the 
blood collection vacutainer is improved as it includes 
visual and audio explanations along with peer 
activities. This study incorporated peer learning to 
educate nursing students in intervention group. The 
intervention group demonstrated a significant 
improvement in knowledge as evidenced by improved 
knowledge scores post-intervention. A comparison of 
the mean scores of both the intervention intervention 
and control groups showed a significant difference 
between the two groups, with the Mann Whitney U test 
values and p < 0.05 rejecting the null hypothesis.  

The findings were relatable to studies that have focused 
on similar strategies to have improved knowledge 
outcomes. A similar study conducted by R Kuar et al., 
(2019), assessing the knowledge concerning blood 
venous collection among staff nurses. The study 
involved 40 staff nurses working in tertiary care 
hospital. the findings suggested the majority of 
participants were 20 yrs of age (67.5%), followed by 19 
yrs (20%) and 18 yrs (12.5%) For Previous knowledge, 
Seminar (40%) Previous personal exposure (30%) 
Classroom teaching (30%) For Clinical posting1-2 
weeks (72.5%) 3-4 weeks (20%) No posting (7.5%)6 
To improve the knowledge of blood collection among 
nurses H Atella et al., (2018) conducted a quasi-
experimental study which involved 286 staff nurses. 
Structured Teaching Programme was used to enhance 
knowledge and practice of blood specimen collection. 
The pre-interventional result revealed that (17.83%) 
had Poor (71.66%) had Fair and (10.49%) had Good 
Knowledge Relating inspection of vein. (45.10%) had 
Poor (38.46%) had Fair and (16.43%) had Good 
Measures to Improve Prominence of Vein. (93.66%) 
had Poor (5.59%) had fair and (0.70%) had Good 
Strategies after blood collection to avoid complications 
(61.54%) had Poor (38.11%) had Fair and (0.35%) had 
Good Safety aspects during blood collection.7 
A comparative study by VA Vishwanath et al., (2025) 
on peer learning module and convectional tutorial 
involved 50 medical students who received teaching 
through peer learning module and 50 medical students 
who received conventional tutorial. The findings 
showed Pretest Median and IQR 25th 3,50th 5 and 75th 7 
and after intervention Post-test Median and IQR 25th 6, 
50th 8 and 75th 10. The two groups statistically differ as the 
W value (0.9) and p value < 0.0018 

Mualiandari et al., Indonesia (2020) conducted a quasi-
experimental study evaluating effect of peer learning on 
knowledge concerning ABG interpretation. that 
involved 40 staff nurses in control group and 40 staff 
nurses in experimental group. The findings revealed, In 
Control Group, the mean post-test knowledge mean 
score was 8.34 with a standard deviation (SD) of 1.03. 
In Experimental Group, the mean post-test knowledge 
mean score was 8.60 with a standard deviation (SD) of 
0.90. The t-value was 0.26 with a p-value < 0.00019 
A similar study conducted by JS Ruiz et al., (2021) 
Brazil, evaluating knowledge, Attitude and Practice 
about blood culture collection study involved 115 staff 
nurses. It was found that there is significant association 
between Demographic variable Sector, Experience, 
Work shift and Self-analysis of blood culture 
collection. It was found that there was significant 
association between knowledge and Self-analysis of 

 

   Sr. 
   No 

Demographic variables Poor Average  
Good 

Very 
good 

   f χ² value df P value Significance 

 
 
 
1 

 
 
 
Age 

18 0 3 13 0  16  
 
 
 13.050 

 
 
 
9 

 
 
    
   0.160 

 
 

Non - 
Significant 

19 1 11 17 5  34 

20 1 5 9 7  22 

21 0 0 3 0    3 

 
 
2 

 
Gender 

Male 0 3 11 3  17  
  0.841 

 
3 

 
   0.799 

Non - 
Significant 

Female 1 15 33 9  58 

 
 
 
3 

 
 
 Year 
of study 

2nd semester  
0 

 
4 

 
31 

 
2 

 
 37 

 
 
 
 19.243 

 
 
 
3 

 
 
 
<0.0001 

 
 
Significant 

3rd semester  
1 

 
14 

 
13 

 
10 

 
 38 
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blood culture collection as the p value was <0.00110 

 

Conclusion 
The results demonstrated a significant improvement in 
the two groups' knowledge scores before and after the 
intervention with reference to blood collection 
vacutainers. However, the peer learning approach 
demonstrated a noticeably greater improvement in the 
score suggesting that this approach is more successful 
in raising students' comprehension levels.  
Therefore, it may be concluded that peer learning had a 
greater influence than the traditional approach. 
However, with the exception of the variable year of 
study, there was no discernible association between 
nursing students' pre-interventional knowledge and 
their demographic variables of gender and age (years). 
As a result, the null hypothesis was accepted for age 
and gender but not for the year of study. The impact of 
peer learning was investigated in this study, which 
emphasizes the necessity of using more modern and 
interactive teaching-learning strategies in nursing 
education to improve students' understanding, self-
assurance, and communication abilities.  
 
Recommendations: As this study demonstrated that 
the method resulted a signifiant improvement for 
nursing students, the researchers advise hospital 
institutions and nursing colleges to use peer learning 
module to improve the competency of nursing students 
and staff. Additionally, nurses are expected to maintain 
and improve their competence in knowledge of blood 
collection containers by regularly studying with peers 
(peer learning). It is anticipated that more researchers 
would use peer leaning in both quantitative and 
qualitative method to explore peer learning. 
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