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Abstract 
This study examines nursing students’ teamwork during a 
simulated pediatric scenario by combining Chronologically Ordered 
Representa<ons of Discourse and Tool-Related Ac<vity (CORDTRA) 
with Ordered Network Analysis (ONA). CORDTRA revealed each 
dyad’s progression and cri<cal moments during the scenario, while 
ONA illustrated how roles were divided. Our findings show that 
pa<ent and parent interac<ons, educa<on, and assessments were 
typically shared between students, whereas technical tasks such as 
dosage calcula<ons were led by one student with support from the 
other. These findings highlight the nuanced ways in which manikin-
based simula<ons foster essen<al teamwork skills, such as 
communica<on, task delega<on, and problem-solving. This study 
highlights the methodological benefit of integra<ng CORDTRA and 
ONA to capture both temporal and rela<onal dynamics, along with 
the prac<cal implica<on that targeted feedback and debriefing 
informed by these approaches can enhance nursing students’ 
individual and team performance, and by extension their prac<ce 
readiness. 
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1 Introduc6on 
Higher educa<on equips students with essen<al skills for their 
future professions, encompassing both domain-specific knowledge 
and professional competencies such as cri<cal thinking, 
problemsolving, and communica<on. A recent meta-analysis 
underscores the efficacy of simula<on-based learning in 
developing a wide array of professional skills across various fields, 
including medical educa<on [1]. The study revealed substan<al 
posi<ve effects of simula<ons on technical performance, 
diagnos<c capabili<es, and problem-solving skills. However, 
teamwork skills, while showing improvement, demonstrated only 
moderate posi<ve effects. This finding is noteworthy given the 
cri<cal importance of collabora<on in healthcare seWngs. The 
limited gains in teamwork skills from simula<ons may stem from 
methodological constraints [2]. In response to this challenge, a 
recent invita<on for researchers and prac<<oners to embrace 
learning analy<cs (LA) in health professions educa<on is <mely [3]. 
In several recent studies, LA methods have aided researchers to 
construct models of learner behavior and cogni<on from mul<ple 
data sources obtained from simulated environments [4, 5]. 
Furthermore, scholars have applied mul<ple LA methods to 
generate visualiza<ons of various grain sizes and provide a richer 
spectrum of interpreta<on on complex learning processes [6, 7]. 
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This study builds upon these opportuni<es to examine how 
undergraduate nursing students engage in teamwork when 
par<cipa<ng in manikin-based simula<ons. Effec<ve teamwork is 
an important marker of prac<ce readiness for nurses because it 
directly impacts care quality, pa<ent outcomes, and safety for both 
pa<ents and healthcare professionals [8]. As nursing is moving in 
the direc<on of competency-based educa<on, we opera<onalized 
teamwork using The Essen<als: Core Competencies for 

Professional Nursing Educa<on framework [9]. High-fidelity 
manikin-based simula<ons provide an ideal context for examining 
nursing students’ performance because this simula<on modality 
offers a close approxima<on of real-world clinical experiences, and 
aids students in prac<cing rela<onal, communica<ve, and 
collabora<ve skills associated with teamwork [10]. To understand 
the dynamics in students’ teamwork in a pediatric scenario, this 
study adopted a dual-method approach: Chronologically Ordered 
Representa<ons of Discourse and Tool-Related Ac<vity (CORDTRA) 
and Ordered Network Analysis (ONA). These two approaches have 
been widely used to study teamwork in collabora<ve learning 
prac<ces. 

2 Theory 
2.1 Theore6cal Framework: The Essen6als 
The Essen<als comprises 10 domains of competency, along with 
leveled sub-competencies, applicable to entry-level and advanced-
level nurses. By ins<tu<ng this framework, nursing programs 
ensure students possess the expected cogni<ve, social and 
psychomotor readiness employers desire for pa<ent care prac<ce 
within and across spheres of care, the lifespan and popula<on 
diversity. This study examined competencies across four domains 
for entry-level nurses: Person-Centered Care (2), Interprofessional 
Partnerships (6), Informa<cs and Healthcare Technologies (8), and 
Professionalism (9). Key competencies include engaging individuals 
with empathy and compassion (2.1), effec<ve communica<on 
(2.2), clear team communica<on (6.1), applying team dynamics 
(6.2), leveraging team abili<es (6.3), conflict management (6.4), 
using electronic tools (8.1), managing healthcare data (8.2), 

appropriate technology use (8.3), and demonstra<ng professional 
behavior (9.2). These competencies, combined with the 
performance objec<ves of the simula<on scenario, informed the 
opera<onaliza<on of four constructs; Interprofessional 
Communica<on (IPC), Intraprofessional Communica<on (ITC), 
Therapeu<c Communica<on (TC), and Tool & Data Use (T&D), as 
detailed in Table 1. 
2.2 Analy6cal Techniques: CORDTRA and ONA 

Chronologically Ordered Representa<ons of Discourse and 
ToolRelated Ac<vity (CORDTRA) is a method for analyzing and 
visualizing interac<ons in collabora<ve learning environments [11]. 
CORDTRA labels data from various sources like chat logs, video 
recordings, and tool usage logs based on dimensions such as 
interac<on type, par<cipant role, tool use, or material 
engagement. These events are then plojed on a two-dimensional 
grid, with <me on the horizontal axis and ac<vity categories on the 
ver<cal axis. The resul<ng diagram displays mul<ple <melines 
simultaneously, with each event represented as a point. This mul<-
dimensional visualiza<on allows researchers to observe parallel 
processes of interac<ons among students, instructors, materials, 
and tools. Grounded in sociocultural and situated learning 
theories, CORDTRA emphasizes the context-dependent nature of 
learning. It offers a unique approach to quan<fy, visualize, and 
interpret complex learning processes to gain insights into 
knowledge construc<on dynamics in technology-enhanced 
learning environments [12]. 

Ordered Network Analysis (ONA), on the other hand, quan<fies 
and visualizes network data by transforming coded qualita<ve data 
into directed, weighted networks [13]. ONA tracks the order and 
strength of connec<ons between codes, which are represented as 
nodes in a network graph. It begins by accumula<ng connec<ons 
between codes at the line level (such as ujerances), aggrega<ng 
these connec<ons over en<re conversa<ons, and projec<ng them 
into a two-dimensional space using dimensional reduc<on 
techniques. ONA generates network models at both individual and 
group levels, which helps compare pajerns of interac<on and 
assess how these pajerns vary across individuals or groups. By 

Table 1: Codebook 

Code Defini<on Example 

Intraprofessional 
Communica<on (ITC) 

Func<on and communicate as a team in execu<ng 
plan of care 

Jacqlyn, would you mind calling the lab for me and 
seeing if the blood culture came back . . . 

Interprofessional 
Communica<on (IPC) 

Communicate with members of the healthcare 
team in execu<ng plan of care 

So right now, her fever is at 103.5, so we wanted to 
get that down, but I only have orders for an 
ibuprofen tablet. 

Therapeu<c 
Communica<on (TC) 

Engage with the individual in establishing a caring 
rela<onship. Employing a par<cipatory approach to 
nursing care 

OK, we’ll turn off the big lights and we can use the 
dim lights in here, so that helps with the headache. 

Tool & Data Use (T&D) Use/refer to appropriate tools and/or generate 
data throughout the care process 

Tom is referring to the Medical Administra<on 
Record as he con<nues to calculate the dosage. 
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focusing on ordered co-occurrences, ONA provides a structured 
view of how coded interac<ons unfold over <me. 

2.3 Research Ques6ons 
CORDTRA and ONA have been applied independently in 
educa<onal and professional seWngs, including classroom 
interac<ons, online discussions, problem-solving tasks, and 
project-based learning. Researchers are increasingly applying ONA 
in nursing educa<on. For example, Zhao et al. [14] used ONA to 
analyze communica<on dynamics in high- versus low-performing 
nursing teams. Yan et al. [15] examined ordered behavior 
connec<ons in manikinbased simula<ons, focusing on individual 
students’ roles in group tasks. CORDTRA has been paired with 
Epistemic Network Analysis (ENA) to study nursing students’ 
collabora<ve communica<on pajerns in simula<ons, though ENA’s 
undirected nature did not capture direc<onal discourse 
connec<ons [16]. This paper builds on these studies by exploring 
the benefits of combining CORDTRA’s temporally ordered 
visualiza<ons with ONA’s quan<fica<on of behavioral connec<ons. 
Together, these methods provide a comprehensive approach to 
answer two research ques<ons: (1) What pajerns emerge in 
nursing student dyads’ teamwork during a pediatric simula<on 
scenario? (2) How do students in a dyad func<on as a team in a 
pediatric simula<on scenario? 

3 Methods 
This paper reports findings for eight students who completed a 
pediatric scenario (PED12) in pairs using manikin-based 
simula<ons at a private ins<tu<on in southwestern United States 
in Fall 2022. Dyad 1 comprised Alicia and Jessica, Dyad 2 included 
Tom and Nina, Dyad 3 was formed by Jacqlyn and Ivanka, and Dyad 
4 encompassed Nancy and Katelyn (all pseudonyms). 

3.1 Simula6on Scenario 
The purpose of PED12 is to provide students with the opportunity 
to conduct a focused neurologic assessment for a pediatric pa<ent, 
administer an<bio<cs, educate parents on informa<on resources, 
and ensure pa<ent safety by preven<ng a medica<on error. Mandy 
Rhodes, a 4-year-old Caucasian female, is admijed to the pediatric 
unit with a fever and possible bacterial meningi<s. She is placed on 
droplet isola<on, blood was drawn, and a head CT scan and lumbar 
puncture were completed. Her frightened mother has been 
searching the Internet looking for informa<on about meningi<s. 
The scenario takes place Friday at 1600. The scenario has five main 
objec<ves: (a) provide pa<ent-centered care through 
communica<on and parent educa<on on reliable resources; (b) 
collaborate with the health care team to prevent a medica<on 
error; (c) apply standards of care for a pediatric pa<ent with 
possible bacterial meningi<s by recognizing abnormal findings and 
administering an<bio<cs; (d) ensure safety by maintaining 
isola<on, u<lizing proper medica<on administra<on techniques, 
and repor<ng near misses or errors; and (e) evaluate factors 
influencing care quality by recognizing the risk of medica<on errors 
and assessing the pa<ent’s response to interven<ons. A nursing lab 

manager oriented each dyad to the simula<on space and scenario 
objec<ves at the start of their respec<ve sessions. She also 
provided a nurse’s hand-off to the dyads, provided a voice-over for 
Mandy and role-played other parts (e.g., pharmacist, provider). 
The instructor for Pediatric Health Theory and Applica<on + 
Prac<cum at the par<cipa<ng ins<tu<on role played as the 
pa<ent’s mother. 
3.2 Transcript, Codebook, and Data Analysis 
A 140-minute video capturing the four dyads’ par<cipa<on was 
transcribed using manual and automated methods, with 
ujerances segmented at natural pauses. The 1466-line dataset 
included metadata for speaker (e.g., student name), modality 
(dialog, ac<on), phase (nurse hand-off and orienta<on, scenario), 
and student pair 
(e.g., Jacqlyn & Ivanka). Codes for the data were informed by the 
AACN Essen<als and binary coding was applied using social 
modera<on (see Table 1). We analyzed the data qualita<vely to 
examine students’ ujerances using CORDTRA diagrams, generated 
using Microsot Excel. CORDTRA visualized the progression of 
teamwork across ujerances (X-Axis) and allowed comparisons of 
dyads by ac<vity distribu<on (Y-Axis). We used the ONA R package 
to generate ONA network graphs [17]. In our study, speakers’ 
ujerances were treated as lines, with each speaker within a dyad 
serving as a unit of analysis, resul<ng in an individual ONA network 
for each speaker. In addi<on to crea<ng an ONA network for each 
speaker, we also created an ONA difference network for each dyad. 
Conversa<ons were defined as combina<ons of dyad and phase to 
capture co-occurrences between students within the same dyad, 
reflec<ng the actual experimental condi<ons. A stanza window size 
of ten lines was chosen to accumulate connec<ons, as this 
configura<on yielded the highest variance in the ONA model ater 
tes<ng various sizes. Codes in Table 1 were served as nodes in the 
resul<ng ONA network graphs. 

4 Results 
For each dyad, we describe what pajerns emerged in their 
teamwork (RQ1) and how students in a dyad func<on as a team in 
the pediatric simula<on scenario (RQ2) by interpre<ng CORDTRA 
diagrams and ONA graphs. 

4.1 Dyad 1 
Figure 1a is a CORDTRA diagram showing that Dyad 1 began their 
simula<on experience by reviewing the pa<ent’s Electronic Health 
Record (EHR) and their notes (T&D) as they received a nurse’s 
handoff. They proceeded to interact with the pa<ent and mother 
and perform assessments (T&C). The highlight event of Dyad 1’s 
teamwork is visible between ujerances 60-80 where this dyad 
recognized a medica<on error (T&D), informed the mother about 
it (TC) and promptly took ac<on to address it (IPC) while suppor<ng 
one another with relevant informa<on (ITC). Their par<cipa<on for 
the remainder of the simula<on was mainly centered on caring for 
the pa<ent (TC) in collabora<on with each other (ITC). 
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Overall, Dyad 1 had 24 ujerances of T&D (11 dialogs, 13 
ac<ons). These were associated with drug classifica<on and dosage 
(“Ok so we have cefotaxime every 6 hours first dose now”). The 
dyad had 9 ujerances of IPC, 8 of which involved a dialog to 
prevent the medica<on error (“OK, so she has an order for 
cefotaxime 850 mg IV..But you sent me. Cefa…cefa….what’s the 
other one? Cetriaxone”). 21 ujerances of ITC were recorded for 
Dyad 1, of which 18 were about (a) confirming orders (“Yep. I have 
the same thing”), (b) going over the assessments (“Did you do your 
H’s?..And then you checked PERRLA..”), and (c) discussing an 
intravenous (IV) tubing issue (“This tubing won’t prime”). ITC 

ac<ons involved students reviewing the EHR together and offering 
support to inspect the IV tubing. Lastly, 38 ujerances of TC were 
documented for Dyad 1, of which only 3 were ac<ons intended to 
comfort the pa<ent (Jessica turned off the lights). Over 35 dialog 
ujerances of TC, Dyad 1 introduced themselves and informed the 
pa<ent and mother about the assessments, sought the pa<ent’s 
consent to perform the assessments, and communicated with the 
mother about the medica<on error. 
As shown in Figure 1b, Alicia’s ONA network (green, let) features 
TC with the largest node size and self-connec<on circle, while IPC 
is absent. In contrast, Jessica’s network (blue, right) shows both TC 
& IPC with rela<vely large nodes. This indicates that, while both 
Alicia and Jessica communicated with the pa<ent and her mother, 
Alicia tended to engage predominantly in inward-facing or 
between-nurse ac<vi<es such as sharing assessment du<es (ITC). 
Jessica, on the other hand was more outward-facing through her 
engagement in the nurse-doctor communica<on (IPC). 
Addi<onally, in their difference network (blue-green, center), a 
dual-colored edge between ITC and TC is evident. This shows that 
Alicia has a stronger connec<on from TC to ITC compared to Jessica, 
indica<ng a pajern where Alicia engaged with pa<ents and parent 
first and then communicated with her partner. Such outward-
facing and inward-facing characteris<cs of Alicia and Jessica 
demonstrate that they embraced dis<nct but complementary roles 
to meet mul<ple goals of the scenario. 

4.2 Dyad 2 
Figure 2a demonstrates that Dyad 2 started their simula<on by 
no<ng and referring to pa<ent informa<on (T&D) and they 
con<nued to do so throughout the session. Their care process was 
mostly characterized by dyadic (nurse-child) and triadic 
(nurseparent-child) communica<ons (TC). The highlight event of 
Dyad 2 built up gradually from ujerance ∼135 as the team got 
caught up in calcula<ng medica<on dosage (ITC) culmina<ng at 
about ujerance ∼185 as a hopeful ajempt to call the health care 
provider for clarifica<on (IPC). Dyad 2 had 20 ujerances of T&D, of 
which 7 were dialogs to assure the mother the prescribed 

medica<on would not interfere with the pa<ent’s allergies (“Let 
me. . .check the MAR. . . to see what the doctors put in”); and, 
discussing dosage calcula<ons (“So there’s 850 milligrams in the 
bag and there’s 50 [milligrams], so that’s her weight.”). 13 T&D 
ac<ons were documented such as taking notes during nurse’s 
handoff, verifying doctor’s orders on the MAR, and using the EHR 
& Medical Administra<on Record 
(MAR) as sources of informa<on to aid in dosage calcula<on. Only 
1 instance of IPC was recorded for Dyad 2. This was an ac<on, when 
Tom proceeded to call the healthcare provider for clarifying the 
orders before the dyad administered the an<bio<c medica<on to 
the pa<ent. This dyad engaged in 40 ujerances of ITC. 34 of these 
were dialogs associated with role distribu<on (“And while he’s 
doing that, is it OK if I assess Mandy?”, coordina<ng next steps 
(“Perfect. Do we want to maybe hang the an<bio<cs then?”) and 
thinking aloud while calcula<ng dosage (“I don’t know if I’m just 
doing math wrong. . .so maybe we should call the doctor just to 
clarify the order”). The remaining ujerances of ITC were 6 ac<ons 
centered on the issue of calcula<ng the right dosage (Tom is going 
over his calcula<on with Nina). Dyad 2 engaged in 64 ujerances of 
TC. Of these, 58 ujerances were dialogs focused on establishing 
rapport with the pa<ent (“Oh, your birthday just passed. How old 
did you turn?”), explaining their care process (“We’re going to be 
monitoring her and assessing her and seeing.. if we need to kind of 
adjust our course..”), responding to the mother’s concern (“I know 
there’s a wealth of informa<on online.. but it’s good to ask those 

 

Figure 1: (a) CORDTRA Diagram and (b) ONA Plots for Dyad 1. 
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ques<ons just for clarifica<on..”), seeking consent (“I’m gonna 
move your Barbie over, is that OK?”), acknowledging medical 
history (“I know she does have the allergy to azithromycin..”). 6 
ac<ons of TC were mostly focused on reducing pa<ent discomfort 
(Nina raises the back of Mandy’s bed). 
The ONA graphs in Figure 2b shows that Tom in Dyad 2 engaged 
predominantly in inward-facing communica<on through ITC while 
showing limited use of IPC. This is reflected in Tom’s network (pink, 
let), where ITC has a large node size and IPC has a very small node 
size. In contrast, Nina’s network (cyan, right) features TC as the only 
node with a no<ceably large size. Specifically, this node forms 
rela<vely fewer connec<ons with other nodes but shows more self-
connec<ons, as indicated by its colored circle. Unlike Alicia and 
Jesica of Dyad 1, both Tom and Nina were in-ward facing. 

Even as Nina focused predominantly on the compassionate aspect 
of pa<ent care (TC) and Tom filled up the more technical part of 
prac<ce (T&D), they both leaned on each other’s support (ITC). 

4.3 Dyad 3 
Figure 3a shows Dyad 3 engaged in T&D and TC throughout the 
scenario. Ujerances of ITC are sparse, and they mostly occur in the 
second half of their <me in the session. Dyad 3, like Dyad 1 and 
Dyad 2 engaged in unique IPC event; that is, to ensure the pa<ent 
was given medica<on in liquid form for her fever. For Dyad 3, 42 
ujerances of T&D were recorded, of which 16 were dialogs and 26 
were ac<ons. Most interac<ons were intended to provide and seek 
relevant informa<on from the mother. For instance, “..So yeah, so 
azithromycin is a macrolide, so we’re going to want to give her a 
Cephalosporin..” Ac<ons supported the dialogs by way of 
documen<ng and checking assessment notes, referring to the drug 
classifica<on book, and looking for informa<on on the EHR and 
MAR. For IPC, 20 ujerances were recorded for Dyad 3. All 3 ac<ons 
were phone calls to dis<nct members/sec<ons of the healthcare 
team- lab, pharmacy, physician. The remaining 17 ujerances of 
IPC were dialogs seeking an update on the pa<ent’s lab reports 
(“Hi…I’m wondering if the blood culture results are back for the 
pa<ent in room 1..”) and coordina<ng a liquid medica<on for fever 

reduc<on on the request of the mother (“She has pharmacy orders 
for .. ibuprofen, 170 milligrams orally, but it is a tablet. . .Mom said 
that she’s not going to be able to take the tablet form”). 11 
ujerances of ITC were observed for Dyad 3, the fewest recorded 
across all dyads for this construct of teamwork. Of these, 7 were 
ac<ons of affirma<on and support (Jacqlyn is standing alongside 
Isabella as the lajer speaks with the physician). The 4 dialog 
ujerances centered on informing the pa<ent about nurses’ roles 
(“Alright, so Jacqlyn is gonna do some assessments if that’s OK with 
you, Mandy”) and delega<ng tasks (“Jacqlyn, would you mind 
calling lab for me and seeing if the blood culture came back..”). 
Lastly, 60 ujerances of TC were recorded for Dyad 3. 5 of these 
were ac<ons intended to comfort the pa<ent (Jacqlyn places the 
cold pack under Mandy’s neck). Dialogs with the pa<ent centered 

on establishing rapport, performing assessments, seeking consent, 
responding to ques<ons, and providing comfort. For instance, “Oh 
no, this is not a shot. I’m just going to take your temperature really 
quick, OK?” Interac<ons with the mother were aimed at verifying 
informa<on, responding to her ques<ons, educa<ng her, and 
offering assurance of quality care. For instance, “[We] definitely 
want to make sure that we’re giving her something that will fight 
that specific infec<on.” As shown in Figure 3b, both Jacqlyn and 
Ivanka demonstrate highest engagement with T&D and TC, as 
shown by the large node sizes for these nodes and the strong 
connec<ons between them. Specifically, as indicated by the 
chevron, Jacqlyn’s network (brown, let) shows a stronger 
connec<on from TC to T&D, while Ivanka’s network (purple, right) 
shows the reverse pajern. Although the difference is subtle 
(brown-purple, center), it might suggest that Jacqlyn used 
informa<on gained through pa<ent communica<on to inform their 
tool and data use, whereas Ivanka u<lized informa<on from tools 
and data to enhance their communica<on with pa<ents. Unlike 
members of Dyads 1& 2, Jacqlyn and Ivanka mostly engaged in 
their roles in the simula<on independent of each other’s support. 

 

Figure 2: (a) CORDTRA Diagram and (b) ONA Plots for Dyad 2. 
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4.4 Dyad 4 
Figure 4a demonstrates that Dyad 4 also engaged in T&D and TC 
throughout the scenario like Dyad 3. Like Dyads 2 and 3, instances 
of IPC occurred towards the end for Dyad 4; however, unlike all 
dyads, Dyad 4 engaged in ITC throughout the scenario. They logged 
46 ujerances of T&D, the most recorded across all dyads for this 
construct of teamwork. Dialogs enabled the students to assure the 
mother of pa<ent well-being and safety (“So the medica<ons for 
azithromycin that we are going to avoid are like a Clindamycin, 
amoxicillin, amoxil..So those are going to be out of the ques<on for 
us.”). This dyad also referred to pa<ent data to discuss condi<ons 
of administering fever medica<on (“We can do Tylenol or Ibuprofen 
if [the temperature] is over 102..”). 18 ujerances of IPC were 
recorded for Dyad 4 during a phone call to the provider. Over 16 
dialog ujerances, Dyad 4 verified the doctor’s orders for the 
an<bio<c treatment for trea<ng suspected bacterial meningi<s 
and how it had to administered (e.g., “And do you just want it with 
the 56 that we have going right now. . .IV piggyback?”). Dyad 4 

engaged in 86 ujerances of ITC, the most that were recorded 

across all dyads for this construct of teamwork. Over 74 dialog 
ujerances, Dyad 4’s discussions centered on administering the 
an<bio<c (“So we’re going to be doing 850 milligrams of that 
an<bio<c for her”). Dyad 4 also recorded the most ujerances for 
TC (70 dialogs, 7 ac<ons). Conversa<ons were centered on walking 
the pa<ent and mother through every aspect of care (assessments, 
informa<on, comfort, decisions and procedures). For instance, 
“But I do know that the an<bio<cs will be given an IV for her. So. 
what we’ll do is we’re going to hang it up along with that other bag 
and it will go through the tube into her.” 

As shown in Figure 4b, this dyad also demonstrated a clear 
dis<nc<on between outward-facing and inward-facing roles. 
Katelyn’s network (red, let) features a large node size for ITC, with 
a prominent self-connec<on circle, indica<ng a strong focus on 
con<nuous interac<on with her partner. Specifically, T&D is the 
only node with a rela<vely strong connec<on to ITC, and the 
strength of this connec<on from T&D is greater than the reverse. 
This suggests that Katelyn oten solicited informa<on from tools 

and data before communica<ng with her colleague. In contrast, 

 

Figure 3: (a) CORDTRA Diagram and (b) ONA Plots for Dyad 3. 

 

Figure 4: (a) CORDTRA Diagram and (b) ONA Plots for Dyad 4. 
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Nancy (yellow, right) engaged in ITC, but not to the extent that 
Katelyn did. Instead, Nancy’s network shows a more balanced 
weights distribu<on, with rela<vely similar node sizes across all 
four codes and slightly more connec<ons from T&D to TC. This 
indicates that while Katelyn primarily focused on working closely 
with her partner, Nancy also communicated with the external team 
members (IPC) and used informa<on (T&D) to nurture caring 
rela<onships with pa<ents and their family (TC). 

5 Discussion and Conclusion 
Building upon the demonstrated benefits of applying dual-
methods to study complex learning processes [6-7], this study 
combined CORDTRA and ONA to analyze nursing students’ 
teamwork during a pediatric scenario. By integra<ng these 
methods, we demonstrated how temporal and rela<onal aspects 
of teamwork can be analyzed comprehensively, revealing nuanced 
pajerns cri<cal for healthcare prac<ce readiness. Students 
exhibited competencies such as communica<on, task delega<on, 
and problem-solving, offering insights into how simula<on fosters 
collabora<ve skills. For researchers, this dual-method approach 
enables the study of teamwork dynamics across disciplines and 
simula<on scenarios, with poten<al applica<ons in real-<me 
analy<cs and automated visualiza<on tools. For educators, it 
emphasizes the importance of targeted debriefing informed by 
detailed analyses, offering evidence-based strategies for improving 
teamwork competencies. This aligns with competency-based 
educa<on frameworks like the AACN Essen<als [9], providing tools 
to assess and strengthen collabora<ve skills. While the small 
sample size (eight students) limits generalizability, this study’s 
strength lies in its methodological contribu<on. By linking observed 
teamwork pajerns to professional competencies, this study offers 
a founda<on for future research connec<ng teamwork behaviors 
to measurable learning outcomes. Expanding this methodology to 
larger cohorts and integra<ng it with summa<ve assessments will 
provide a deeper understanding of how simula<ons impact 
learning. Addi<onally, incorpora<ng real-<me analy<cs could 
enable adap<ve feedback during simula<ons, further enhancing 
their educa<onal value. Ul<mately, simula<on-based learning 
holds transforma<ve poten<al to advance nursing educa<on, 
improve teamwork in healthcare, and contribute to bejer pa<ent 
outcomes, quality, and safety [2, 10, 14-15]. 
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