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Abstract
Near peer teaching is becoming increasingly popular within healthcare education. The experiences and effects of
near-peer teaching upon the near-peer teachers’ academic performance are poorly understood. In order to address this,
the objective of this study was to examine whether a near-peer teaching program improved the overall clinical unit
scores of undergraduate paramedic near-peer teachers.
Students in their final year of an undergraduate paramedic, or nursing/paramedic degree were given the opportunity
to volunteer as near-peer teachers for a first year clinical skills unit. The overall unit scores in a final year clinical
unit of 74 students involved in the near-peer teaching program were compared with a randomly selected sample not
involved.
74 students participated in this study as near-peer teachers between 2011-2013 (n=23 in 2011, n=18 in 2012, n=33 in
2013). In each year, the median clinical unit grade of participating near-peer teachers was significantly higher than
that of the students not involved in the near-peer teaching program when examined using a Mann-Whitney U Test
(71 vs 67, p=0.006 in 2011; 76 vs 72, p=0.007 in 2012; 75 vs 71, p=0.004 in 2013). This study has demonstrated that
participation in a near-peer teaching program can result in improved overall clinical unit grades for undergraduate
paramedic near-peer teachers. This study has added objective data to the variety of subjective information evaluating
the effects of near-peer teaching upon the teachers themselves.
Keywords: Nurse, Paramedic, Peer teaching, Near-peer teaching
1. Introduction
Although its precise origins remain unclear, peer teaching has existed in some form since ancient Greece (Secomb,
2008; Youdas, Hoffarth, Kohlwey, Kramer, & Petro, 2008) Peer teaching has since been introduced in primary and
secondary education from the 1960’s, and now forms part of many tertiary health care courses (Best, Hajzler, Ivanov,
& Limon, 2008; Evans & Cuffe, 2009; Ten Cate & Durning, 2007a) It has long been accepted that teaching others
is of benefit to the teachers themselves, whether that be through the acquisition of knowledge or teaching ability
(Iwata, Furmedge, Sturrock, & Gill, 2014).
In its simplest form, peer teaching can be defined as the process of helping fellow students to gain knowledge,
understanding, or skills in a way that is typically of benefit to both parties (McKenna & French, 2011; Silbert, Lam,
Henderson, & Lake, 2013). This can range in formality, from peers explaining difficult concepts to one another to
peer teaching forming a compulsory part of the educational curriculum (McKenna & French, 2011; Ten Cate &
Durning, 2007a). Throughout its evolution, peer teaching has been known by a number of terms including:
peer-assisted learning (PAL), team-based learning, peer tutoring, education through student interaction (ETSI), and
peer mentoring (Evans & Cuffe, 2009; Lockspeiser, O'Sullivan, Teherani, & Muller, 2008; Ten Cate & Durning,
2007a). The term “near-peer teaching” was introduced by Whitman (1988), and refers to students one or more years
senior in the same, or similar discipline teaching junior students. This term has been widely adopted in the literature,
and henceforth this paper will use the term ‘near-peer teacher’to refer to peer teachers one or more years advanced in
their studies than the learners they are educating (Ten Cate, van de Vorst, & van den Broek, 2012). The impact of
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near-peer teaching upon student learners across a range of healthcare disciplines has been well documented. In a
retrospective analysis of 36 medical courses Ten Cate et al. (2012) found that students taught by near-peers
outperformed their faculty-taught colleagues in 29 of those courses. Similarly, in a randomised controlled trial by
Hughes et al. (2010), near-peer taught medical students had equal pass rates to their expert-taught peers in an
advanced resuscitation objective structured clinical examination (OSCE) following a seven week course. Similar
results have also been obtained with students from other healthcare disciplines, with Perkins et al. (2002)
determining that dental, medical, nursing, and physiotherapy students were significantly more likely to pass a
practical CPR examination when taught by near-peers than when taught by experienced clinical staff.
However, the experiences and effects of near-peer teaching upon the academic performance of near-peer teachers
themselves are much less clearly understood. Much of the available literature is descriptive in nature, and there is a
distinct paucity of papers empirically evaluating what, if any, impact near-peer teaching has upon the knowledge and
skill acquisition of near-peer teachers. Subjective analyses have revealed possible benefits of increases in motivation,
confidence, reflective practice, communication skills, deeper learning, as well as teaching and feedback ability
(Evans & Cuffe, 2009; McKenna & French, 2011; Nelson et al., The role of paramedics within Australia has
undergone dramatic change within recent decades (O'Meara, 2009; Williams, Onsman, & Brown, 2009, 2012). There
has been a shift in focus from protocol-driven ‘treat and transport’, towards ‘assess, treat, and refer
appropriately’guided by autonomous judgement and clinical reasoning (O'Meara, 2009; Williams et al., 2009, 2012).
Alongside these changes is an increased requirement to educate patients regarding treatment plans and other
healthcare practitioners as they develop skills and knowledge. This belief appears to be shared by the current
paramedic workforce, with an analysis by Williams et al. (2012) finding that ‘leadership and mentoring’was viewed
as an important graduate attribute amongst 872 practicing paramedics. Similarly, a significant proportion of the 78
paramedic students who participated McLelland et al.’s (2013) inter-professional near-peer teaching study responded
positively to the statement that “teaching is an important role for paramedics.” Furthermore, both of the peak bodies
for paramedic practice within Australia: Paramedics Australasia (2011) and the Council of Ambulance Authorities
(2010), list “Participates in the mentoring, teaching, and development of others”as a key competency.
Despite this, there are currently no formal standalone units in teaching methods or pedagogical theory within the
Australian paramedic curricula nationally. The majority of undergraduate paramedic degrees in Australia are now
nationally accredited. As described in the literature review below, there is a distinct lack of data measuring the effects
of near-peer teaching upon the teachers themselves. This is particularly evident within undergraduate paramedic
education, where only limited and underpowered attempts have been made to evaluate the effects of near-peer
teaching. (Best et al., 2008; Williams, Fellows, Eastwood, Wallis, & McKenna, 2013 (in press)).
Therefore, in order to address the limited objective data regarding the impact of near-peer teaching upon academic
performance, the objective of this study was to examine whether a near-peer teaching program improved the overall
clinical unit scores of undergraduate paramedic near-peer teachers.
2. Literature Review
The prevalence of near-peer teaching within healthcare education is increasing, and hence there has also been an
increase in associated literature. There have been numerous studies evaluating perceptions and effects of near-peer
teaching upon the learners, some of which are outlined below. Conversely, it appears as if there is a relative paucity
in studies evaluating the effects of near-peer teaching upon the teachers themselves.
In a retrospective analysis of 36 medical courses Ten Cate et al. (2012) found that students taught by near-peers
outperformed their faculty-taught colleagues in 29 of those courses. Similarly, in a randomised controlled trial by
Hughes et al. (2010), near-peer taught medical students had equal pass rates to their expert-taught peers in an
advanced resuscitation objective structured clinical examination (OSCE) following a seven week course. Similar
results have also been obtained with students from other healthcare disciplines, with Perkins et al. (2002)
determining that dental, medical, nursing, and physiotherapy students were significantly more likely to pass a
practical CPR examination when taught by near-peers than when taught by experienced clinical staff.
Through a series of evaluative reviews, near-peer learners have reported numerous benefits of near-peer teaching.
Near-peer learners have identified near-peer teachers as more approachable, and better able to create a relaxed
atmosphere for raising concerns or difficulties (McLelland et al., 2013; Ten Cate & Durning, 2007a, 2007b). The
concept of cognitive congruence describes the reduced distance in academic knowledge and cognitive development
between near-peer teachers and learners (Lockspeiser et al., 2008; Ten Cate & Durning, 2007a, 2007b; Yu et al.,
2011). As a result of this, learners report that near-peers are better able to understand the learning needs of students,
and hence target information at an appropriate knowledge level (Lockspeiser et al., 2008; Rashid, Sobowale, & Gore,
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2011; Ten Cate et al., 2012). Lockspeiser et al. (2008) empirically validated this theory using focus groups and
surveys of 111 first year medical students who were taught by second year near-peers. In this study, learners reported
that near-peer teachers were better able to predict, and subsequently explain methods to overcome difficult concepts,
suggesting they understood the learner’s level of knowledge; a key aspect of cognitive congruence (Lockspeiser et al.,
2008). Additional benefits of increased learner motivation, confidence, emotional support, and acquisition of the
‘unwritten rules‘to get through the course of study have also been reported (McKenna & French, 2011; Secomb,
2008; Ten Cate & Durning, 2007a; Yu et al., 2011). Near-peer teaching is also viewed by learners as a preferred
method of teaching, with McLelland et al. (2013) finding that 76.9% of 78 participating undergraduate paramedic
students enjoyed interacting with midwifery students in an inter-professional near-peer teaching program in Australia.
Similarly, almost all learners who participated in a peer mentoring program in paramedic studies at an Australian
university perceived the program as a positive experience, with both social and cognitive benefits highlighted (Best
et al., 2008).
However, the experiences and effects of near-peer teaching upon the academic performance of near-peer teachers
themselves are much less clearly understood. Much of the available literature is descriptive in nature, and there is a
distinct paucity of papers empirically evaluating what, if any, impact near-peer teaching has upon the knowledge and
skill acquisition of near-peer teachers.
In one of only few studies to do so within paramedic education, Williams et al. (2013 (in press)) describe a pilot
study that later evolved into the near-peer teaching program featured in this study. However, the primary focus was
upon the subjective experiences of near-peer teachers rather than empirical impacts upon final grade scores, and only
two years of data was available (Williams et al., 2013 (in press)). Nonetheless, as a comparison finding it was
reported that those participating in near-peer teaching achieved statistically significantly higher final clinical exam
scores (76.5% vs. 71.0%: p<0.0001, and 75.2% vs.72.7%: p<0.0001) (Williams et al., 2013 (in press)). While
Williams et al.’s (2013 (in press)) study used single exam scores to examine the effects of near-peer teaching, this
study facilitated a more thorough examination by comparing final grade scores for the entire clinical unit.
The efficacy of near-peer teaching at increasing the teacher’s knowledge acquisition and retention has been
established within the areas of medical and physiotherapy education (Peets et al., 2009; Youdas et al., 2008). Peets et
al. (2009) randomly allocated 135 medical students specific topics to teach their peers within a
gastroeneterology/haematology course, and subsequently found that students outperformed their colleagues in exam
questions regarding the topic they acted as peer teachers for (mean score 80.7% vs 77.6%, p<0.01). In a smaller
study, Youdas et al. (2008) found that of four physiotherapy students involved in near-peer teaching of anatomy,
three achieved above the class mean in a final anatomy exam. As these results were obtained following studies on
semi-cognate professions, caution should be taken before extrapolating findings to the field of paramedic education.
Conversely, in a study of similar design to this one, Iwata et al. (2014) found that near-peer teaching did not result in
significant improvements to academic performance amongst medical students after accounting for possible
self-selection bias. However, Iwata et al.’s (2014) volunteer near-peer teachers demonstrated significantly greater
academic aptitude than their colleagues prior to commencing the program. Despite showing that near-peer teaching
significantly improved results in three different types of final year medical school exams from 2010-2012
(p=0.001-p=0.009), when using year 4 examination results as a co-variate in ANCOVA, any improvements to
academic performance were no longer significant (p=0.090-p=0.851) (Iwata et al., 2014). Iwata et al. (2014) present
an innovative approach to retrospectively addressing the possible self-selection bias that could be reproduced in
future studies. However, once again, caution must be taken before extending these results to paramedic education.
3. Methods
Design:
A comparative research design was used to compare the clinical unit grades of near-peer teachers with colleagues not
involved in near-peer teaching over a three year period from 2011 to 2013.
Participants:
Students in their final year of the Bachelor of Emergency Health (BEH) at Monash University were given the
opportunity to volunteer as near-peer teachers during practical classes of a first year clinical skills unit. Inclusion
criteria were current enrolment in final year of the BEH, and willingness to voluntarily participate in the near-peer
teaching program for at least five sessions. There were no exclusion criteria and no maximum number of available
near-peer teacher positions, and hence it was not possible to prospectively control the sample size. Potential
participants were advised of the near-peer teaching program through printed posters and short in-class information
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sessions by academic staff. The BEH program is a three year pre-employment (pre-registration) degree offered to
students seeking to practice as a paramedic within an emergency ambulance service. The BEH program does not
include any formal education or assessment of students’ability to teach others. Prior to commencing the near-peer
teaching program, some near-peer teachers were provided with a short session explaining the aims of near-peer
teaching, learning outcomes, and various teaching methodologies. The near-peer teaching program ran for the full
duration of the 12 week academic semester. Each near-peer teaching session was formative in nature and did not
involve any assessment or summative grading for near-peer learners.
Procedures:
During the near-peer teaching sessions, up to two near-peer teachers were placed in a class of approximately 12 first
year students and one paid sessional university staff member during a practical and/or simulation class. The near-peer
teachers worked alongside faculty staff to provide feedback, contribute to realistic case simulations, and share
experiences and practical knowledge with first year students. Near-peers teachers allocated themselves to first year
classes using an online class timetabling spreadsheet, which was subsequently shared with all sessional university
staff. Detailed lesson plans, learning objectives, and anticipated learner difficulties were made available to near-peer
teachers prior to their allocated near-peer teaching session.
Across three years the grades of the penultimate final clinical unit were compared between those involved in the
near-peer teaching program and a random selection of students not involved in the program. To explore the
accidental possibility of a self-selection bias, the examination scores between these two cohorts were also compared
in two clinical subjects prior to commencing the near-peer teaching program in their final year a first year unit titled
‘Clinical Concepts of Paramedic Practice’, and a second year unit titled ‘Paramedic Management of Cardiac and
Respiratory Conditions’.
A short self-report survey was also distributed to participants prior to commencing the near-peer teaching program,
and responses to the question ‘do you think this peer teaching project will help you to achieve better grades in your
paramedic clinical units?’ were examined as additional comparison findings.
Instrumentation:
Across three years, the overall unit scores in a final year BEH clinical unit of 74 students involved in the near-peer
teaching program were compared with a randomly selected 74 students not involved in the program. Clinical unit
results were collected over a three year period.
Statistical Analyses:
Quantitative data was analysed using Statistical Package for the Social Sciences (SPSS, SPSS Inc., Chicago),
investigating differences in median scores and interquartile ranges for the final year unit clinical unit scores.
Demographic data were summarised by percentage. A Mann-Whitney U Test was performed to compare for
differences in scores between those involved in near-peer teaching, and those not involved. Results were considered
statistically significant if the p value was < 0.05.
Ethics:
Ethics approval was granted by the Monash University Human Research Ethics Committee. Participants were
provided with an explanatory statement and advised that their participation was voluntary. Participating students
were able to withdraw from the near-peer teaching program at any time without penalty. The near-peer teaching
program was overseen by academic staff for its full duration to ensure ethical conduct. Participant data was
anonymised, and hence no names were associated with clinical unit scores or survey responses.
4. Results
Participant Demographics:
A total of n=74 students participated in this study between 2011-2013: (n=23 in 2011, n=18 in 2012, n=33 in 2013).
The majority of near-peer teachers were female (68.9%) and under the age of 26 (72.9%) (see Table 1).
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Table 1. Participant Demographics
2011
Age

Gender

2012

2013

All

n

%

n

%

n

%

n

%

<21yrs

15

65.2

4

21.1

17

53.1

36

48.6

22-25yrs

3

13

9

47.4

6

18.8

18

24.3

26-30yrs

2

8.7

5

26.3

0

0

7

9.5

31-35yrs

2

8.7

0

0

8

25

10

13.5

>36yrs

1

4.3

1

5.3

1

3.1

3

4.1

Female

15

65.2

12

63.2

24

75

51

68.9

Male

8

34.8

7

36.8

8

25

23

31.1

Comparison of Clinical Unit Overall Scores
The median final year clinical unit scores of near-peer teachers (2011, n=23; 2012, n=18; 2013, n=33; total, n=74)
were compared to that of a random selection of students not involved in the near-peer teaching program for each
individual year from 2011-2013 (2011, n=23; 2012, n=18; 2013, n=33; total, n=74). In each year, there was a
statistically significant difference between the peer teachers and those not involved in the near-peer teaching program
(see Table 2).
Table 2. Final Year Clinical Unit Overall Scores

2011
2012
2013

Group

Final Year Clinical Unit
Score Md (IQR)

Near-peer teachers (n=23)

71 (69-80)

Random sample (n=23)

67 (59-75)

Near-peer teachers (n=19)

76 (72-86)

Random sample (n=19)

72 (70-78)

Near-peer teachers (n=32)

75 (73-78)

Random sample (n=32)

71 (70-83)

Sig

p= 0.006
p= 0.007
P= 0.004

In an attempt to explore the extent of the self-selection bias, results in other clinical units were also examined in the
same groups for year one (Clinical Concepts of Paramedic Practice), and year two (Paramedic Management of
Cardiac and Respiratory conditions). As can be seen in Table 3, any differences in final grade scores between these
two groups did not reach statistical significance in any year: (2011: p=.62-p=.79; 2012: p=.53-p=.99; 2013:
p=.23-p=.43). In many years, the random sample who did not later become involved in near-peer teaching actually
outperformed those who did. Whilst this does not exclude a possible self-selection bias, it seems to suggest that
participants did not demonstrate any significant natural academic aptitude before participating in the near-peer
teaching program.
Table 3. Academic Performance of Participants before Commencing Near-peer Teaching

2011
2012
2013

Group

First Year Clinical
Unit Score Md(IQR)

Sig

Second Year Clinical
Unit Score Md (IQR)

Sig

Near-peer teachers (n=23)

75 (73-78)

p=0.65

75 (66-80)

p=0.62

Random sample (n=23)

74 (71-78)

p=0.67

73 (66-78)

p=0.79

Near-peer teachers (n=19)

74 (66-77)

p=0.53

75 (70-80)

p=0.99

Random sample (n=19)

73 (67-78)

p=0.37

75 (71-80)

p=0.95

Near-peer teachers (n=32)

74 (68-76)

p=0.43

72 (66-75)

p=0.42

Random sample (n=32)

75 (71-77)

p=0.23

73 (67-75)

p=0.30
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The responses of near-peer teachers to the survey item ‘Do you think this peer teaching project will help you to
achieve better grades in your paramedic clinical units?’ were examined. Possible responses were ‘yes’ or ‘no’, and as
can be seen in Table 4, the overwhelming majority of responses were positive in every year this study operated (2011,
95.7%; 2012, 78.9%; 2013, 100%).
Table 4. Near-peer Teaching Experience
Do you think this peer teaching project will help you achieve better grades in your paramedic clinical units?
2011
2012
2013

n

%

Yes

22

95.7

No

1

4.3

Yes

15

78.9

No

4

21.1

Yes

32

100

No

0

0

5. Discussion
Results from this three year comparative research design study have shown that near-peer teaching improves clinical
final grade scores of undergraduate paramedic near-peer teachers, in comparison to colleagues not involved in the
near-peer teaching program. These results add unique empirical data to existing knowledge surrounding near-peer
teaching in paramedic and healthcare education.
There is growing support for peer teaching programs in undergraduate health care education, and this study provides
further positive quantitative evidence for implementation of near-peer teaching programs in paramedic education.
Establishing and monitoring near-peer teaching programs requires significant input from academic staff in terms of
both effort and time. Therefore, before implementation it is important the efficacy of such programs for both learners
and near-peer teachers is established. As mentioned in the literature review, there is already much data examining the
effects of near-peer teaching on the learners, with this study now adding to knowledge surrounding possible benefits
for the near-peer teachers. Literature is even more limited within paramedic education with Williams et al. (2013 (in
press)) describing one of the only studies examining near-peer teaching in this field. This study has added an
additional year of data, allowing for more powerful statistical analysis by increasing the sample size to 74 and
specifically addressing the possible self-selection bias. In addition, while Williams et al.’s (2013 (in press)) study
used single exam scores to examine the effects of near-peer teaching, this study facilitated a more thorough
evaluation by comparing final grade scores for the entire unit.
Whilst partially addressed within this study through retrospective analysis, possible self-selection bias remains a
significant difficulty when evaluating the effects of near-peer teaching upon the academic performance of the
teachers themselves. In attempts to address this, other studies have utilised retrospective repeated measures analysis
and novel methodological designs with varying degrees of success (Iwata et al., 2014; Peets et al., 2009). Ideally,
participants should be selected so as to ensure those with natural academic aptitude are not over-represented in the
near-peer teacher group, however forced participation raises ethical concerns. The best strategy to eliminate a
self-selection bias, whilst also upholding the integrity of the near-peer teaching program is yet to be determined.
As well as demonstrating objective improvements to clinical grade scores, this study showed that participants viewed
the near-peer teaching program as able to assist in improving their overall grades in clinical units. In all three years
of this study, the significant majority of participants responded positively to the question ‘Do you think this peer
teaching project will help you to achieve better grades in your paramedic clinical units?’(2011, 95.7%; 2012, 78.9%;
2013, 100%). Similar findings have been reported in the fields of nursing, anatomy, physiotherapy, and medical
education, with near-peer teachers describing experiences of deeper learning, reinforcement of learned content, and
improved organisation and time management skills (Evans & Cuffe, 2009; Lockspeiser et al., 2008; McKenna &
French, 2011; Youdas et al., 2008). It is an interesting additional finding that the perceived efficacy of the near-peer
teaching program appears to match the objectively measured improvements in academic performance.
Future research could further explore any links between the near-peer teacher’s perceptions of the program, and any
changes in their final grades. The relationship, if any, between the amount of training in educational methodologies
provided to the near-peer teachers and changes in unit grades is also poorly understood, and is worthy of further
examination. Similarly, in order to determine the most effective near-peer teaching program design, future research
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could assess the effects of teaching session duration, frequency, and class composition upon knowledge and skill
acquisition. Near-peer teaching is often perceived as a cost-effective method of education, however no studies
evaluating any possible financial advantages could be found, and hence this could be an area for future research.
6. Limitations
Although larger than other studies of similar design, this study has a relatively small sample size, with data only
collected from one Australian university campus. It is therefore difficult to generalise findings to all undergraduate
paramedic students and courses. Even more caution should be taken when generalising conclusions to other health
care disciples. Due to the large number of participants across three years, there were variations in the content taught
by the near-peer teachers between years. This limited the ability to examine any links between the type of content
taught and associated improvements in academic performance. Data were collected over a three year period, and
hence the long-term effects of near-peer teaching remain unknown. Participation in the near-peer teaching program
was voluntary, and hence there is a possibility of self-selection bias wherein students with more academic aptitude
participated in the program. Hence, their clinical unit scores could be expected to be higher than their colleagues
with or without participating in the near-peer teaching program. To counteract this, results were also compared in the
same groups for clinical units in year one and two, to determine whether participants demonstrated increased
academic ability prior to participation in the program. Increased attention to study design and sample selection could
allow for prospective methodological minimisation of this self-selection bias.
7. Conclusion
This study over three years has demonstrated that participation in a near-peer teaching program can result in
improved overall clinical unit grades for undergraduate paramedic near-peer teachers. When compared to colleagues
not involved in near-peer teaching, these improvements remained statistically significant for all three years. This
study has added objective data to the variety of subjective information evaluating the effects of near-peer teaching
upon the teachers themselves within paramedic education. It appears that the teachers also view near-peer teaching as
beneficial to improving their final grades. Although more robust methodological design is required to fully eliminate
self-selection bias, these positive results add further weight to the mounting argument for implementation of
near-peer teaching programs in undergraduate paramedic and health care education.
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