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medics and concurrent limited placement opportunities, as well as enhance learning,
the Paired Learner Model (PLM), informed by social and constructivist learning
theories, pairs two students with two preceptors in a single ambulance. The PLM
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Preceptors noted reduced workload and increased capacity for student placements.
Post-practicum, 9/10 preceptors thought the PLM should continue. No safety issues
were reported.
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Conclusion: The PLM is a feasible, educationally sound, effective, and acceptable alter-
native to the traditional practicum model. Interpersonal dynamics challenges can be
addressed through planning and preparation. Findings support continued imple-
mentation and further multi-institutional research, with a larger sample size beyond
the present single-site study, to explore long-term outcomes and refine best practices.

INTRODUCTION

Clinical practicum is a cornerstone of paramedic education
(Batt et al., 2024). Diverse models exist, but practicum typically
involves a student placed with a paramedicine service in a one-
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to-one learner-preceptor pairing (J. Brown et al., 2025; Hanna et al., 2021). The preceptor
provides education, guidance, mentorship, and assessment of the student to prepare
them for entry to practice (J. Brown et al,, 2025; Hanna et al., 2021). Despite its ubiquity,
the traditional practicum model has minimal supporting evidence (Carroll et al., 2023;
Hanna et al., 2021; Worsfold et al., 2024). System, organizational, and human factors have
strained this model, limiting placement opportunities, creating variable experiences, and
potentially affecting training quality (J. Brown et al., 2025; Casey, 2023; Hobbs et al., 2025;
National Union of Public and General Employees (NUPGE), n.d.; Newton et al., 2024;
Sheahan et al., 2025). A major source of this strain is growing student enrollment to ad-
dress workforce shortages concurrent with those same workforce shortages, high patient
loads, unhealthy culture, practitioner burnout, and attrition that impacts the number of
clinical sites available to place students (Bellefontaine, 2023; Casey, 2023; Herttuainen

& Nordquist, 2023; Newton et al., 2024). These pressures have created a need to explore
alternative models to enhance educational quality and support workforce sustainability
(J. Brown et al., 2025). A potential alternative model is the Paired Learner Model (PLM),
where two students are paired with two preceptors per ambulance.

In other health disciplines, various instructor-to-student ratios are used (Markowski

et al,, 2021). In medicine, ratios up to 1:5 are considered optimal for teaching rounds
(Kumar et al., 2024; Rong et al., 2022), and the Accreditation Council for Graduate
Medical Education mandates a 1:3 faculty-to-resident ratio (ACGME, 2025). In nursing,
instructor-to-student ratios typically range from 1:6-10 (Nursing Clinicals, 2023), and
Occupational Therapy and Physiotherapy may use 1:2 ratios to foster peer learning and
collaboration (College of Physiotherapists of Alberta, 2021; Crouch et al., 2002). In para-
medicine, PLMs have been used sporadically when placements are limited; however,
evidence remains anecdotal.

The PLM is supported by social cognitive theory, which emphasizes observational learn-
ing, where learners benefit from observing peers in real-time scenarios, receiving imme-
diate, contextualized feedback (Bandura, 1977). Constructivist theory also supports the
PLM through peer-to-peer collaborative learning through sharing, support, and explana-
tion (T. Brown, 2023).

To gather initial evidence for the feasibility, acceptability, and potential effectiveness of
the PLM, a two-year implementation study was conducted (2023-2024) to understand if
the PLM:

Can be practically implemented.

Provides a safe and supportive learning environment for students.
Affects preparedness and professional competency.

Could increase practicum placement capacity.

Affects preceptor workload, fatigue, and feelings of burnout.

METHODS

StuDpY DESIGN & MATERIALS

A quasi-experimental convergent parallel mixed-method design was used, including
surveys and semi-structured interviews. For each group, questionnaires and interviews
were developed de novo with paramedic program administration and independently
reviewed by staff with precepting experience (see Supplemental Material). Pre-practicum
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surveys examined expectations for practicum, perceived preparedness, interpersonal
familiarity, and prior experience. Post-practicum surveys mirrored and expanded on the
pre-practicum survey. Semi-structured interviews explored survey constructs in greater
depth. Ethics approval was obtained from the Northern Alberta Institute of Technology
Research Ethics Board (REB#:2023-10-Amended), all participants provided consent to
have their data included in the study at each point of data collection. Four groups were

included:
* Intervention: students in the PLM.
* Comparison: students in the 1:1 practicum.
* Preceptor: preceptors in the PLM.
°

Practicum coordinators: academic staff responsible for coordinating practicums.

PLM SEeTTING AND CONTEXT

The PLM was implemented with Primary Care Paramedic (PCP) students. In Canada,
PCPs provide context-specific basic life support and patient care in rural/remote, urban/
suburban, industrial, air ambulance, and military settings. Controlled or delegated acts
in the PCP competency profile include intravenous cannulation and administration of
certain medications. PCPs constitute the largest group of paramedics in Canada (Cana-
dian Organization of Paramedic Regulators, 2023; National Occupational Competency
Profile for Paramedics, 2011). PCP programs are typically one year or shorter and require
an Emergency Medical Responder/Medical First Responder and Basic Life Support CPR
certification. Practicum is typically a 4-6 week placement with an urban or rural ambu-
lance service. Students are assigned to a preceptor with primary mentorship and assess-
ment responsibility.

In the PLM, each student is paired with a preceptor, as during a single practicum. How-
ever, in the PLM, two student—preceptor dyads are assigned to the same ambulance, re-
sulting in two students and two preceptors working together throughout the practicum.
The pairing remains consistent across the placement, barring unforeseen operational
circumstances. Before the practicum begins, program coordinators meet with preceptors
to discuss the PLM. Coordinators and preceptors discuss considerations around the
structure and expectations of the PLM, including how during a call students may take
active or observational roles or share a call. Students could run a call solo, together, with
a preceptor, or with a preceptor stepping to take over if necessary. Preceptors retain
professional discretion to teach and support students as they typically would. The practi-
cum retains standard outcomes, with each student being required to individually attain
all competencies to complete the practicum. Each student receives a final assessment
from their assigned preceptors.

SAMPLE

Each year, based on the number of placements the program could secure, eight students
participated in the PLM. Program coordinators presented information about the PLM
and its purpose to all students in the cohort preparing for practicum. Because student
participation in the PLM was voluntary, inclusion was on a first to volunteer basis. All
students and preceptors in the PLM were invited to participate in the study. To serve as
a comparison group to the PLM, eight of the thirty-two students completing a traditional
practicum were targeted for participation in the study. Two practicum coordinators were
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invited for interviews. The Principal Investigator (PI) sent recruitment emails to students
and preceptors. Eligibility criteria included enrollment as a PCP student or precepting in
the PLM.

PROCEDURES

Pre-practicum, participants received an email link to the survey hosted on Qualtrics
(Qualtrics, 2024). Consent was affirmed before the survey through an online consent
form. Post-practicum, participants were contacted to complete the survey (Qualtrics) and
semi-structured interviews (video or telephone). Consent was reaffirmed electronically
(survey) and verbally (interview) before data collection. The PI conducted interviews
which lasted 45-60 minutes. Interviews were audio-recorded, transcribed verbatim, and
anonymized (Figure 1).

/ | 1. PLM Recruitment | \

| 2. Study Recruitment |

‘ Pre-Practicum ‘

| 3. Simulation Week (PLM students paired in year 2) |

K | 4. Survey Distribution — PLM, Single, Preceptors l /
e ™

| Practicum | [5.4-6 Weeks on Ambulance - PLM &Single |
S J
s

| 6. Survey Distribution - PLM, Single, Preceptors ‘

‘ Post-Practicum ‘ | 7. Interviews — PLM, Single, Preceptors |

N | 8. Interviews — Program Coordinators (end year 2) ‘/

Figure 1. Study flow diagram.

DATA ANALYSIS

Closed-ended items and count data were analyzed using frequentist, descriptive, and
inferential statistics (Mann-Whitney U or Chi-Square). Qualitative analysis used a qual-
itative descriptive approach to provide a comprehensive summary of events that stays
close to participants' experiences rather than interpret, explain, or derive themes (Sand-
elowski, 2000; Villamin et al., 2025). Three authors (SN, JK, CN) independently reviewed
transcripts to identify events and experiences before comparing findings. During the
comparative process, any differences were re-reviewed and discussed until consensus
was attained. If consensus was not attained, a fourth author (EV) reviewed the findings
to resolve the discordance. Common experiences were used to produce a description of
the practicum.
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DaTta MixiNG

To provide comprehensive insight into the PLM, quantitative and qualitative data were
integrated through a process of “narrative weaving,” where quantitative and qualitative
findings are linked and embedded and presented jointly on a concept-by-concept basis
in a single report (Fetters et al., 2013). To achieve integration, throughout the analysis,
quantitative and qualitative data were read and interpreted together in an iterative
process with the authors continuously examining where linkages existed between the
two data forms and how each data form supported the interpretation of the other. This
process was selected to utilize the large amount of rich data and present a complete,
coherent, and interpretable understanding of the PLM.

RESULTS
No. of Responses
SAMPLE Data Form Group 2023 | 2024 | Total
Paired 5 2 7
Responses to data forms varied across years. Pre-Survey |Single o199
As recruitment, follow-up, and compensation Preceptor 4 1|5
were identical each year, participation ap- Total : o 112 |2
eared to vary randomly. Across the stud Faired 7 1
p y ) Y- Y Post-Survey |Single 1 6 7
68 surveys or interviews were comph.eted Preceptor 7 13 |10
(Table 1). Some participants enrolled in the Tl 5 |12 |29
study did not participate in all stages of data Paired 4 [3 |7
collection, including some who completed Interview  F2ngle 0 6 6
post-practicum measures but did not com- Preceptor 1 12 15
lete pre-practicum measures; not all par- Coordinator 101212
piete prep » ot all p Total 5 |13 |18
ticipants responded to all survey items. All Total Complete Data Forms| | |
preceptors had prior experience (Mean=15.3 Across All Measures

years; Median=14.5 years; Range=13-19
years), having precepted 2-10 students, and
had completed preceptor training.

Table 1. Participant response rate by data form,
year, and total.

Pre-PRACTICUM

Program coordinators reported that practicum sites” interest in the PLM was mixed, with
several sites initially skeptical and critical primarily due to a preconception that the PLM
was one preceptor supervising two students, and concern about ambulance overcrowd-
ing. Site visits were conducted with preceptors and service leadership to discuss the
PLM and address concerns.

In the paired and single learner groups, most students (10/13) did not know their precep-
tor at all; the remainder knew the preceptor to some extent. No responding preceptors
knew the student, although they knew their colleague very or extremely well. Students
ranged from not knowing their peer at all to knowing them extremely well. Peer pair-
ings were split between self-chosen (45.5%) and assigned (54.5%) pairs. Overall, students
(n=14) felt ready to practice. PLM learners reported feeling slightly to very well prepared.

Preceptors were prepared for the PLM. Preceptors felt burnout occasionally, though not
related to precepting. Preceptors thought the PLM could help reduce burnout and work-
load while helping train more students.
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Logcistics

Preceptors reported no major logistical issues due to the PLM. As challenges such as am-
bulance space or scene management arose, they were dealt with but did not impede care
or learning and the standard workflow was maintained. Post-practicum, 6/10 preceptors
agreed that PLM reduced workload as there was an extra person to assign tasks to and
help with activities, so preceptors could focus on other tasks.

Thirteen students reported completing four or five weeks of practicum, with three PLM
students completing six weeks. Reported call volume per shift was similar (p=.54, d =
.31 [95%CI = -.64 — 1.24]) between paired (mean = 5.17, SD = 2.08, median = 5) and single
learners (mean = 4.57, SD = 1.62, Median = 4) and preceptors (mean = 4.3, SD = 1.42, Me-
dian = 4). Most students in both groups, and all preceptors, felt the call volume was low
and could be a challenge for learning, but was adequate for preparedness. Preceptors
reflected that there were fewer practice opportunities, “fewer reps,” and worked with
the student to prioritize competencies to ensure attainment. Students in both groups
reported challenges meeting competencies. Students in the PLM tended to attribute the
challenge to being with a peer, though all students obtained the required competencies.
Preceptors described a mix of independent and shared competency demonstrations: one
student might perform a competency, and at other times, a call was shared.

EXPERIENCE

All students completed their practicums. No difference (p = 0.59, ¢ = .19) was found in
self-perceived preparedness or overall practicum experience (p = .149, ¢ = .33) post-practi-
cum, between PLM and single learners. For paired learners, 75% reported being "very/
extremely well" prepared, while for single learners, 67% reported being "very/extremely
well" prepared. Preceptors rated readiness for practice for their student and their part-
ner's student from "moderate” to "extremely well" prepared. A positive experience was re-
ported by all single learners (7/7) and most paired learners (9/12). One preceptor thought
the PLM was worse than a single practicum for the student and preceptor.

Except for cases of personal conflict, the coordinators reported that students indicated
that the PLM was a great experience and enjoyed the emphasis on teamwork with a peer:
"All the pairs that went out this last year all said that they really, really appreciated the
opportunity to be part of the paired practicum." Coordinators indicated that preceptors
and sites liked the PLM because it prepared students for the interpersonal and team-
work aspects of paramedicine. Post-practicum, 9/10 preceptors did not believe the PLM
affected burnout, as burnout is complex, personal, and for the current sample, generally
not related to precepting. Eight of ten preceptors believed the PLM could help train more
students, by requiring fewer ambulances to place students on. Nine of ten preceptors
thought the PLM should continue.

INTERPERSONAL

Most students in both practicums reported strong rapport with their preceptors and
rated their preceptors as excellent. Reciprocally, preceptors described positive connec-
tions with students. In the PLM, two students and one preceptor had a mutually negative
relationship and rated each other as poor or terrible. The preceptor described the PLM
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as a very negative experience and felt that the PLM amplified the students” “inadequate
approach”. No overt or escalated conflict was reported, and patient care was not affected.

In the PLM, students experienced non-adversarial, positive competition and pressure to
perform that was not instigated by preceptors: "I felt like there was a very healthy level
of like pressure but also support." Students who knew each other before the PLM more
often discussed beneficial pressure compared to learners who did not know their peer.

Strong negative experiences arose in one dyad due to many interpersonal challenges:
“She stole my practicum.” Coordinators identified the biggest PLM challenge as student
interpersonal issues. Coordinators discussed the importance of anticipating who will
work well together and placing those students together. During the second year, PLM
pairings were placed together during a pre-practicum simulation week completed by all
students. The simulation week consisted of four to five high-fidelity simulations each
day that were designed to prepare students for practicum. PLM students completed

the simulations together, while other students rotated through different groupings and
pairings as usual. Students reported that being paired during simulation helped with
familiarization and was beneficial preparation for practicing together: “... we knew how
each other acted, we knew how each other worked, and we knew cues that we could pick
up on each other."

TEACHING AND LEARNING

Students in both practicums experienced a structured and planned learning environ-
ment with clear expectations. Students and preceptors acknowledged the dynamic
contingencies of paramedic practice: “So I did feel it was as structured as a paramedic
practicum can be.” Prior preceptor experience reduced the need for specific planning for
the PLM with preceptors using a self-discovery or guided learning approach. Students
thought preceptors provided appropriate support, with the level of intervention calibrat-
ed to call difficulty. Preceptors discussed how expectations for student performance,
responsibility, and autonomy increased with time and ability, and autonomy and respon-
sibility could differ between students depending on ability.

PLM students found that certain calls were difficult to include two students in, though
students also reported that the break from providing care and standing back and observ-
ing how someone else practiced was beneficial and supported their learning; providing a
different perspective and giving space to think about how to act. Seeing different prac-
tice approaches modelled was beneficial: "Half my role was standing back when we were
together, so I felt like, definitely at some points, yes, it was beneficial to see how another
person might approach a situation.” PLM students supported each other by reviewing
calls, sharing knowledge, studying together, and asking each other questions about calls:
“I loved having a paired practicum for sure, like emotionally and learning wise I think

it really helped me.” Preceptors noted that it was good for the students to have someone
to talk to and study with. Students in the single practicum thought observation and peer
support were the primary appeal of the PLM.

Participants discussed occasionally leaning on their partner for assistance during calls.
While generally seen as positive, in the negative PLM experience, the participant inten-
tionally distanced themselves during calls so that their peer would not rely on them.
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Paired learners felt that their partner was ready for practice; only one indicated their
peer was not at all prepared and indicated they learned nothing from their peer.

Both groups reported high comfort approaching preceptors for help, including the peer’s
preceptor in the PLM. In the PLM, both preceptors supported both students with the
roles for learning, supervision, discussion, and feedback being highly fluid. Preceptors
indicated that group debriefing was most common, though preceptors were conscien-
tious about how feedback was provided; negative or focused feedback was delivered in
isolation, instead of in pairs. Students’ preference for one-to-one debriefing or a group
setting was contingent on the situation, interpersonal relationships, and personal prefer-
ence. In both groups, students and preceptors indicated that post-call constructive con-
versations and criticism occurred, with the primary obstacle being fatigue.

No patient safety concerns were reported; all preceptors trusted their students and their
partner’s students to treat a loved one. All students (n = 12) thought that their preceptor
and their peers’ preceptor provided a safe or very safe practice and learning environ-
ment, and that their peer could practice safely.

SUPPORT

Preceptors and students in both groups felt that the school provided appropriate support
during practicum, though PLM students wanted more explanation of the PLM before
beginning practicum. Students in the single practicum frequently discussed a desire for
more psychological and mental health support; however, no PLM students mentioned a
desire for more support. Preceptors noticed having someone to talk with who was shar-
ing the same experience benefited students.

Program coordinators identified that sites participating in the PLM in the first year
viewed the PLM as successful and advocated for the PLM “...all of the sites seemed eager
to do it again, who had participated in the first round.” Preceptors” enjoyment of the
PLM was important for sites” willingness to continue participation.

DISCUSSION

Based on the results from multiple integrated data forms, the PLM was practically feasi-
ble; call volume was similar to the single practicum, students felt ready for practice and
preceptors agreed, all students completed practicum, and no patient safety concerns
were reported. Both groups achieved the required competencies to complete practicum,
and overall, students and preceptors viewed the PLM positively, with added learning
opportunities.

STUDENT EXPERIENCE

Reports of effective peer-to-peer and observational learning in the PLM parallel findings
in other professions where collaborative clinical education models have been associated
with improved learning outcomes, increased student confidence, and reduced preceptor
workload (Markowski et al., 2021).

Interpersonal dynamics and team formation are critical for model success (Markowski
et al., 2021). The negative experiences that arose resulted from interpersonal differences,
peer familiarity, and assignment method (self-selected vs. assigned), rather than being
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structural to the PLM. These challenges are not unique to the PLM; the same issues and
negative experiences are reported in 1:1 placements (J. Brown et al., 2025; Hobbs et al.,
2025). Modifications through conscientious and intentional pairing after the first year
largely addressed interpersonal issues. Careful consideration of interpersonal dynam-
ics, classroom instructor input, simulation before practicum, team-building activities,
and, if possible, peer self-selection can enhance peer matching to optimize collaborative
learning and pre-emptively identify interpersonal issues. Additionally, the PLM may be
viewed as an advanced or alternative learning model for students who are appropriately
suited and prepared.

Further support and utility of the PLM model is found in the behavioral and cognitive
manifestations of social learning and constructivist theory observed during the PLM.
Although PLM students may get “fewer reps,” opportunities to observe and learn from
more people can present richer learning opportunities than a single placement. More
diverse learning opportunities can strengthen skills, deepen knowledge, and refine
mental models/cognitive schemas of paramedic practice. The PLM was described as
beneficial educationally and emotionally with students being able to learn with and from
each other by reviewing calls, studying together, and supporting each other throughout
the practicum. Students also engaged in constructing their learning by seeking help and
asking questions of preceptors, and through collaborative call debriefing and discus-
sions. These results align with the preceptors planned self-discovery/guided learning
approach. Positive, healthy competition can also provide motivation to improve perfor-
mance.

In the single practicum, students are members of the team, but an inherent status differ-
ential exists between preceptor and student. The PLM may provide more opportunities
for teamwork, team-based care, and interprofessional collaboration than the standard
practicum, potentially enhancing readiness for entry to practice. PLM students discussed
the emotional and personal social support of having a peer; social support and a shared
experience are another potential benefit of the PLM that could moderate the need for
external mental health support.

PRECEPTOR EXPERIENCE

The reported benefit and lack of burden for PLM preceptors, with no reports of feelings
of burnout, differ from other samples (Hobbs et al., 2025). The extra student reduced
workload and made workflows more efficient, providing operational advantages over a
single practicum which may enhance the precepting experience. To contribute to a posi-
tive PLM experience, support, preparation, and training from the school placing students
are necessary. The PLM can also be an impetus for preceptor training.

FuTuRE RESEARCH

Multi-institute study and longitudinal outcomes of the PLM can help identify if perfor-
mance differences exist between paired vs. traditional practicum after entry to practice,
particularly for patient care quality and collaborative practice competency. A patient-ori-
ented research approach during the PLM would be valuable, though in the context of
pre-hospital emergency care, this could be difficult or inappropriate. Further investiga-
tion of peer-to-peer and observational learning should examine how learning occurs
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and objective outcomes. Potential differences in the desire for support and mental health
between the PLM and traditional practicum can be investigated.

LIMITATIONS

Three primary limitations existed.

¢ Convenience sampling with a relatively small sample size from a single institu-
tion and region limits generalizability and power/interpretability of inferential
statistics. Alignment of outcomes with the underlying theory indicates that simi-
lar results could be replicated in other settings.

* Reliance on self-report measures and qualitative feedback, potentially introduces
response bias. Mixed methods and alignment across data types support the valid-
ity of the findings, but objective assessment and following learners into practice
would strengthen inferences.

* Participation was inconsistent throughout both years, with some participants
inconsistently completing data forms. During the first year, no students from the
comparison group participated.

CONCLUSION

The PLM is feasible, maintains essential educational outcomes, and provides social

and observational learning and operational benefits. Compared with the traditional
practicum, the PLM showed no apparent disadvantages, with preceptors endorsing
student competence by unanimously trusting students to care for a loved one. Although
interpersonal dynamics can be challenging, overall, this initial PLM implementation
was a successful positive experience for learners and preceptors. All groups showed
near-unanimous support for continuing the PLM, and the model warrants further study
and refinement with larger scale research and evaluation beyond this single site imple-
mentation study.
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