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ABSTRACT

Instructional design in a fire academy is crucial for achieving high academic standards. The
current study examined the cognitive load of fire academy students. A qualitative exploration
used the cognitive load framework, employing a site-based approach to investigate how intrinsic,
extraneous, and germane loads reflect the learning experience. This exploratory case study
engaged four female and six male students and five male instructors from the Midwestern Urban
Community College’s Fire Academy. Semi-structured interviews and classroom observations
provided a pathway to gaining insight into participants’ perceptions of learning in a classroom.
This exploration found that, with three courses in a 16-week semester, low student preparedness
for learning and low academic achievement were challenging in a lecture-based classroom. The
implications are the urgency of redesigning the instructional approach. Based on the results, the
fire academy should adopt a blended classroom approach, with more time to study and prepare

for learning in both theory and practice.

Keywords: blended learning, student collaboration, cognitive load, learning experiences,
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Balancing Students’ Cognitive Load in Instructional Design to Ignite Academic

Achievement in the Fire Academy: An Exploratory Case Study

Fire academies across the country provide firefighter training that enables students to
become active, certified firefighters for employment (Bureau of Labor Statistics, U.S.
Department of Labor, 2021; Henderson et al., 2007; Ripley & Ripley, 1994; Wright &
O’Driscoll, 2009). Quality instructional practices in an engaging learning environment enhance
student learning and performance in the fire academy, guide effective learning outcomes, and
help eliminate the challenges students face in the classroom. Removing or minimizing these
challenges provides the academy with an instructional approach that supports higher-quality
student performance. There is a need to address low academic performance and recognize
instructional difficulties in practice that minimize student learning. This can be achieved by
collaborating with students, instructors, and other faculty (Burns, 2017; Myers et al., 2008;
Silberstang & London, 2009; Smart, 2014). As training and credentialing become more rigorous,

instructors need to teach students using the most appropriate instructional methods.

Midwestern Urban Community College and other fire academies across Kansas face
issues of low academic performance in the classroom (Cofteyville Community College, 2019;
Cowley College. 2019; Dodge City Community College, 2019; Kansas Fire and Rescue Training
Institute, 2021; Midwestern Urban Community College, 2019; Northwest Kansas Technical
College, 2019). Research indicates that the implementation of blended and flipped classrooms,
including lectures with critical thinking activities involving active (hands-on skills) and
experiential learning, benefits student learning (Bostrom & Palm, 2020; Kolb, 1975, 1999;

Schmidtke, 2017; Shanbhag et al., 2020; Silberman, 2009; Swanson & Holton, 2022; Walker,



2019). Limiting classroom instruction to lectures without incorporating active or experiential
learning with critical thinking skills applied through models or frameworks lessens the
effectiveness of learning experiences and the motivation to learn (Atkinson, 1964; Bostrom &
Palm, 2020; Cha et al., 2012; Eccles & Wigfield, 2002; Schmidtke, 2017; Wigfield & Eccles,
2000; Wigtield et al., 2004). Midwestern Urban Community College (2019) can no longer ignore

best practices in student instruction.

This study focuses on the challenges faced by students at Midwestern Urban Community
College. The students and instructors struggle to deliver and learn the course content in one
semester. This exploratory case study explicitly examines the students’ cognitive load within the
fire academy’s curriculum, instruction, and classroom design (Larmuseau et al., 2019;

Likourezos, 2021; Parte et al., 2018; Sepp et al., 2019; Sweller, 1988; Sweller, 2020).

Statement of the Problem

National trends show that all fire departments seek to hire students with Hazardous
Materials Awareness and Operations (HMAO), Firefighter 1 (FF1), and Firefighter 2 (FF2)
credentials (International Fire Service Accreditation Congress, 2020). Currently, the Fire
Academy at a Midwestern Urban Community College faces a problem of low academic
performance in the classroom. Fire academy students need to master their coursework to become
eligible for employment. Students learn to identify potential hazards associated with hazardous
materials from transportation and stationary placards and to assist hazardous materials
technicians when required. Two additional courses, Firefighter 1 and Firefighter 2, provide
students with the basic and advanced theories and hands-on skills for state certifications (Dunn et

al., 2019; International Fire Service Accreditation Congress, 2020; Kansas Fire and Rescue



Training Institute, 2021). However, the fire academy at the Midwestern Urban Community

College faces a problem of low academic performance within these courses.

In the past three years, final exam scores at the Midwestern Urban Community College
have not demonstrated the level of learning necessary for students to become certified
firefighters and active members of a career fire department. Before 2019, students’ average final-
exam failure rate was 5% for HMAO, 12% for FF1, and 6% for FF2 (Dunn et al., 2015;
Midwestern Urban Community College, 2015). The current students’ average final-exam failure
rates are 32% for HMAO, 57% for FF1, and 43% for FF2 (Dunn et al., 2019; Midwestern Urban
Community College, 2019). These exam score results highlight the need to investigate the

factors contributing to low academic performance.

Students in this Midwestern Urban Community College’s Fire Academy need to receive a
70% or higher score on the fire academy’s final exam to participate in required state certification
exams (Dunn et al., 2019). Over the last three years, the average final exam scores per semester
from both fire academies at this Midwestern Urban Community College were 68% for HMAO,
67% for FF1, and 69% for FF2 (Dunn et al., 2019; Midwestern Urban Community College,
2019). Given these alarming statistics, it is necessary to examine fire academy instructional

practices and the cognitive loads affecting student performance.

The information gained from the literature review serves as a starting point for exploring
classroom instructional methods and balancing the cognitive load involved in understanding how
instructors and students connect theory and application with real-life scenarios and beyond
(Mayer, 2018; Mayer, 2003). This issue affects funding and other resources and, if not addressed,

could lead to instructor layoffs, funding cuts, and ultimately the elimination of the program.



These impacts may also affect other technical education programs within the college, delivered

in the same format, without further research.

Currently, the classroom portion of the academy is lecture-based, with a question-and-
answer session, but no activities to assess student learning. Students struggle with low academic
scores on written exams, whether in multiple-choice questions or essay format. Students
attending the fire academy have diverse skill sets and represent various demographics
(Meeuwisse et al., 2010). Student backgrounds and prior educational experiences may affect
their ability to maintain an appropriate level of cognitive load while learning (Sweller, 1988).
Regardless of campus location, MUCC seeks to provide an equitable, high-quality learning

experience that leads to positive student performance outcomes.

Without a critical examination of the Fire Academy's teaching and learning strategies, the
program continues to underperform academically. Addressing this issue improves student
performance, informs the college's decisions about the program's continuation, and assesses the
resources needed to change instructional practices (Morrison et al., 2019). This Midwestern
Urban Community College Fire Academy must review its current practices and identify
necessary changes to improve student performance. If students cannot pass in-house exams with
a score of 70% or higher during the semester, they will not be able to participate in state
certification exams at the end of the semester (Dunn et al., 2019). Firefighting is a rigorous
career that requires strength and good health. However, having the knowledge and experience to
apply that strength with good health is equally important for promising recruits to sustain their

performance.



Literature Review

This literature review addresses the problem of low academic performance among
students. It examines the roles of instructional best practices, teaching models in the fire
academy, and improving instruction for students wanting to become firefighters. Through a
holistic lens of firefighting instruction, blended approaches that combine online and face-to-face
learning, or a flipped classroom environment, engage students in learning and performance.
These practices have gained popularity with research supporting their use. (Akcayir & Akcayir,
2018; Goedhart et al., 2019; Kintu et al., 2017; Ozdamli & Asiksoy, 2016; Zhu et al., 2021).
Educational organizations in the United States utilize these instructional methods to prepare

students for their future professional fields.

Experiential learning combined with collaborative learning engages students through past
experiences, hands-on skills, and student discussions. Instructional models in the fire academy
using experiential, active, or collaborative learning provide structure to balance the students’
cognitive load (Bell & Bell, 2018; Laal & Ghodsi, 2012; Meeuwisse et al., 2010; Simic, 2012;
Summers et al., 2005; Sweller, 1988; Sweller, 2020; Tissenbaum & Slotta, 2019; Vasquez, 2018;
Walker, 2019). However, the fire academy currently focuses solely on lecture-based instruction,

with no student activities beyond hands-on skill training and case studies.

Case studies and live-fire training evolutions are equipping students at the fire academy
with the most up-to-date firefighting knowledge. Students actively use case studies to reflect on
past experiences. While sourcing case studies, students compare them. Once students understand
the case study, they begin to analyze and question why it unfolded the way it did. Analyzing the

case study instills critical thinking skills and inspires students to ask difficult questions



(Chakraborty et al., 2010; Duran & Dokme, 2016; Flynn & Klein, 2001; Huang et al., 2020; Liu,

2009; Thistlethwaite et al., 2012).

Live-fire training evolutions are controlled, real-life exercises for students at the end of
the fire academy. Students begin the academy with minor changes and work on adding more
hands-on skills to integrate them into several significant developments. This training is currently
the capstone to becoming a firefighter recruit, preparing them for the next chapter in their lives
(Bell & Bell, 2018; Chan et al., 2017; Knight & Brame, 2018; Perez, 2019; Walker, 2019). These

evolutions put firefighting in perspective and enhance learning once hired into a fire department.

This exploratory case study addresses a gap in the research literature by introducing new
learning methods and practices to improve firefighter training and enhance student performance.
While lecturing is the primary instructional method currently used in higher education today
(Bell & Bell, 2018; Boyer et al., 2019; Fender, 2018; Gurpinar et al., 2010; Meeuwisse et al.,
2010), this type of learning may be holding the fire academy back from experiencing better
outcomes in student performance. Previous research (Burnham & Makienko, 2018; Davis et al.,
2020) shows that instructor-based learning incorporates student activities into the curriculum.
However, student-led instruction could be a better alternative for firefighter instruction and
training. The hands-on skills learned in the fire academy are individual skills and team skills, but
there is no collaborative learning before teaching these skills in the classroom (Akcayir &
Akcayir, 2018; Goedhart et al., 2019; Kintu et al., 2017; Marvell et al., 2013; Ozdamil &
Asiksoy, 2016; Smith, 2017; Zhu et al., 2021). Adding more collaborative learning in the
classroom could help students connect their experiential and active learning activities. Exploring

experiential, active, and collaborative learning from a classroom perspective could benefit



faculty, lab instructors, and peer mentors by focusing on real-world experiences to reduce

students’ cognitive load.

Faculty and peer mentoring are gaining strength as apprentices in many vocational and
technical programs. Mentoring is a type of apprenticeship that focuses directly on the student and
assists students' learning from program faculty to learning from peers (Beltman & Schaeben,
2012; Beres & Dixion, 2016; Chao, 1997; Collier, 2017; Dawson, 2014; DeAngelo et al., 2016;
Docherty et al., 2018; Gok, 2015; Knight & Brame, 2018; Lahiri et al., 2021; Tsai & Helsel,
2016; Yildiz & Gunduz). This form of learning fosters learning experiences, relationships, and a
growth mindset that lasts forever with both the mentor and the mentee. Mentoring can even assist

with the use of training simulators and virtual reality experiences.

Training simulators and virtual reality training enhance students’ learning by providing
meaningful scenarios they may encounter in their communities. As more training simulators are
found in fire academies and the fire service, providing students with a first look into future
possibilities with training props could change how students learn (Heldal & Wijkmark, 2017;
Johannsson et al., 2009; Nestel et al., 2016; Simic, 2012; Summers et al., 2005). This type of
training is very cost-effective for scheduling multiple instructors and resources, is more realistic
for students, promotes collaborative learning, and fosters working relationships among
individuals from different disciplines. While using training simulators with props, students are
only provided with a two-dimensional learning platform. Virtual reality learning is the next
training model that puts students in the driver’s seat to respond, just as firefighters do when they

are already on the emergency scene.

Virtual reality is a medium that can provide students with the most realistic experience

outside controlled live-fire training. Students can navigate the interior of residential structures or



commercial buildings and replicate a real fire without experiencing the harmful effects of
fighting real fires (Bliss et al., 1997; Williams-Bell et al., 2015). This type of training can be
more practical, time-saving, and realistic. However, having a dedicated space with virtual reality
components can be expensive unless this training is made available to other emergency services

or vocational and technical programs.

This literature review includes concepts with commentary from scholars who
demonstrate high academic performance. It covers best practices in instructor-led to student-led
instruction, blended and flipped classrooms, and the integration of collaborative learning with
experiential and active learning. The current teaching models in the fire academy use experiential
learning with hands-on skills and active learning with case studies. This literature review also
discusses ways to improve instruction for students interested in becoming firefighter recruits.
Possible improvements include adding faculty and peer mentors, a training simulator with props,
and virtual reality. The development of this literature review involves the cognitive load theory
developed by Sweller (1988) and used in other research studies (Bostrom & Palm, 2020;
Douglass & Morris, 2014; Larmuseau et al., 2019; Likourezos, 2021; Sepp et al., 2019;
Shanbhag et al., 2020; Sweller, 2020; Zhu et al., 2021). This literature review and research study
will fill gaps in classroom instruction, raise students' performance, and prepare them for future

firefighting careers.

Theoretical Framework
This exploratory case study utilized Sweller’s cognitive load theory. This theory entails the

core theoretical construct of cognitive load that students effectively use at any point in their
education. Students’ cognitive load is the amount of working memory resources used to process

information before it becomes irrelevant (Sweller, 1988). Cognitive load has three types during



learning new material. First, the intrinsic load is the working load students first encounter when
learning. Most students face learning limits because of the complexity of the concepts they can
absorb before confusion interferes with learning. Second, the extraneous load relates to how
information is presented. Extraneous load can include unnecessary and distracting information.
Third, the germane load concerns making connections, linking new information to current
information, and developing new schemas to process past learning and experiences (Sweller,
1988). Figure 1 illustrates a basic flow of learning: from the complexity of information (intrinsic
load) to the way information is presented (extraneous load), and to the development of new
schemas in association with past learning experiences (germane load) (Parte et al., 2018).
Balancing the intrinsic, extraneous, and germane loads requires instructors to understand
techniques for designing quality curricula with the purpose of promoting student learning
(Bostrom & Palm, 2020; Larmuseau et al., 2019; Likourezos, 2021; Shanbhag et al., 2020; Sweller,

2020; Zu et al., 2021).



Table 1

A framework of cognitive load theory

Complexity of

information (+) — Intrinsic Load
(valuation methods) I \
Mental effort (+/-) Germane Load - . + X
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Motivation (+/-) G
- (G1-E) Effect of ..
- . Extraneous Load Valuation methods
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(_____—? E Presentation issues

presented (+/-)

Decision making

Method of presentation

Note. From Why it'’s important for international business teaching and financial reporting, by

Parte et al., 2018, Journal of Teaching in International Business.

This diagram illustrates how different teaching methods or presentations can affect
students’ perceptions, assessment, and reasoning as they conceptualize their learning. According
to Parte et al. (2018), the method of presentation emphasizes that variations in presentation
formats reduce extraneous load and increase germane load. However, if a topic is more complex,
more time needs to be dedicated to teaching because the intrinsic load prevents the information

from being grasped.

This exploratory case study illuminates practices that facilitate student learning and
examines students’ ability to balance cognitive load (Sweller, 1988; Sweller, 2020). I used the
cognitive load theory (Larmuseau et al., 2019; Likourezos, 2021; Parte et al., 2018; Sweller,

1988; Sweller, 2020; Zu et al., 2021) that directly drives the research questions, data collection,



and data analysis to understand the students’ ability to grasp and understand information when

participating in the fire academy.

Purpose of the Study
This exploratory case study examined the academic cognitive load of fire academy

students in the classroom at this Midwestern Urban Community College Fire Academy. I pursued
a deeper understanding of the classroom instructional challenges leading to low academic
performance (Burns, 2017; Myers et al., 2008; Silberstang & London, 2009; Smart, 2014). This
study explored the role of cognitive load in students’ challenges (Sweller, 1988; Sweller, 2020).
Analyzing the students’ cognitive load and learning outcomes, I provided insight to supplement
lectures and instruction (Catena & Carbonneau, 2019; Clark & Plano Clark, 2019; Eccles &
Wigfield, 2002; Gormally et al., 2009). The research questions guiding this exploratory case

study were:

* RQ1: What are the fire academy students’ and instructors’ perceptions of intrinsic load

in the classroom?

* RQ2: What contributes to fire academy students’ extraneous load in the classroom?

* RQ3: What are fire academy students’ and instructors’ perceptions of the germane load

in the classroom?

This exploratory review of students’ challenges in the Fire Science Fire Academy at the
Midwestern Urban Community College helped stakeholders make necessary changes to improve

student learning in the classroom.



Participants

The sampling strategy for this exploratory case study was purposive sampling. The
participants include 15 Fire Science Fire Academy students and instructors, as they have the best
insight into the phenomenon studied in this research. Using maximum variation (Creswell &
Poth, 2016; Yin, 2014; Yin, 2018) broadened the overall depth of the study, which included a
sample of 15 participants: five instructors and 10 students. The Fire Science program averages 10
students in each academy. I selected participants of varying ages, educational levels, genders,
and ethnicities to maximize variation. With the diversity of the college and the fire academy, a
smaller selection of participants from both academies provided a sample of the broader student
population and variations in instructors’ and students’ perceptions. The demographics of students
at the two fire academies I selected are primarily White, with a few African American and
Hispanic American students, and include both males and females aged 18 to 45. I purposely
selected the five instructors who teach in the fire academy and have the most influence on
student learning. I also purposely selected 10 students who participated in the fire academy. I
reached out to both selected instructors and students, and they agreed to be participants in the
study. The rationale for selecting participants for this qualitative study was to expand the focus
on student learning through an in-depth analysis that describes the factors contributing to

classroom challenges in the fire academy (Lincoln & Guba, 1985; Yin, 2018; Yin, 2014).

Data Collection and Analysis

The data collection protocols in this study entailed student interviews, instructor
interviews, and classroom observations. I designed these protocols to elicit thick, rich data while
exploring the phenomenon until data saturation (Clark & Plano Clark, 2019; Creswell & Poth,

2016; Yin, 2014). Each interview aligned with my three direct research questions and included



multiple open-ended superlative and situational questions to keep the conversations positive and
on track. Table A.1, in Appendix A, describes the alignment of the research questions with the
theoretical framework of cognitive load, broken down into three distinct loads: intrinsic,
extraneous, and germane. Data analysis included coding interviews and classroom observations.
A holistic, bounded approach provided similarities and differences within this case. The data
analysis consisted of using the data analysis spiral to prepare, organize, and manage the data,
memo new ideas, reduce themes through coding, and further condense the codes. This process
also involved developing and assessing interpretations and finally representing the data in figures
and tables (Creswell & Poth, 2016). Data analysis also focused on learning activities and
experiences that students and instructors believe hinder students within the categories of
intrinsic, extraneous, and germane loads. Data analysis was an ongoing process until all possible
themes were exhausted. I coded the data using selective coding to categorize it more precisely
and identify the themes emerging from the data.
Findings

The findings in this study were derived from interviews with students and instructors and
from classroom observations. The interviews helped me understand the participants’ perceptions
of learning in the classroom, while the observations provided me with a holistic view of their
engagement. I collected the interview transcripts via Zoom as the first step in analyzing my data,
and I scheduled classroom observations during live lectures. In the following section, I share the
findings from each unit of analysis.
Embedded Units of Analysis: Students

The students provided a variety of perceptions of learning in the classroom. First, the fire
academy students reported experiencing learning limitations due to the complexity of the

coursework. Second, the students shared their thoughts on classroom distractions. Third, the



students explained their classroom experience, and fourth, the students described their personal

experience outside the classroom.

Embedded Units of Analysis: Instructors
The instructors also provided their perspectives on student learning in the classroom.

First, the fire academy instructors expressed that students were unprepared for class. Second, the
instructors discussed their perceptions of classroom learning strategies. Every instructor, in one
form or another, felt that students need more preparation time for coursework before each class,

and having positive learning strategies could improve students' learning.

Emergent Themes

Based on data from participant interviews and observations, one significant theme
emerged—the lack of preparation and the sense of overwhelm related to the course content pose
challenges to student learning. The students faced challenges learning new topics they had not
encountered before in their lives or in other courses. They were overwhelmed by the volume of
information and the extensive reading required before each class session. It was also apparent
from the instructors’ perspective (as shown in Figure 5) that the students were not prepared to

learn in the classroom as the instructors expected.



Figure 2.

Significant challenges within classroom learning

Instructors Students

Learning Distractions

Instructor Strategies
for Student Learning

Challenges
in Student
Learning

Prior Classroom
Experiences

Prior Personal
Experiences

Emergent Themes Specific to Instructors and Students

During classroom observations, each instructor emphasized the importance of the reading
assignments for success in the classroom. Second, while the instructors and students shared
commonalities in classroom learning, other significant themes emerged that did not necessarily
align with one another. The lack of common themes is significant, as this may indicate other
reasons why students are struggling to master the content. These other themes were learning
distractions, prior classroom experiences, prior personal experiences, and instructor strategies for

student learning. Figure 3 demonstrates the codes, thematic category, and thematic statement.



Figure 3.

Coding and emergent themes

‘ Codes ‘ Thematic Category Thematic Statement
New Topics
Amount of Information The lack of preparedness and the
. . . sense of overwhelm related to
Reading Quantity Student Learning
- the course content serve as
Lack of Preparedness challenges to student learning.

Overwhelming

Student learning
The lack of preparedness and the sense of being overwhelmed by the content serve as

challenges to student learning. A combination of new topics, the volume of information, the
amount of reading, preparation for the class session, and the feeling of being overwhelmed
hindered student learning. The fire academy introduced a chapter with a new topic each class
session, and students needed to be familiar with the lesson topic. However, these new topics
were sometimes more than the students could absorb in one class session. While there was a
tremendous amount of curriculum to cover in the fire academy, the instructors did not always

have time to revisit the course materials with the students.

Significant Emergent Themes Specific to Students
Based on the data from student interviews and observations, three significant themes

emerged. These themes did not emerge during the interviews with the instructors. However, the
themes are significant because the study focuses on improving student experiences, leading to
positive learning outcomes. The lack of commonalities between embedded units of analysis
indicates that instructors and students have varied experiences. While the instructors described

utilizing various learning strategies, the students did not mention them. These themes specific to



the students provide insight into how they are attempting to succeed in the fire academy. The
students expressed their perceptions of learning in the fire academy classroom. In addition to
student learning, I used distractions, prior class experiences, and prior personal experiences to

organize the data. Figure 4 demonstrates the codes, thematic categories, and thematic statements.

Figure 4.

Coding and significant emergent themes

‘ Codes ‘ ‘ Thematic Category ‘ ‘ Thematic Statement

Classroom Environment
- - - - Students faced in class experiences
Note Taking Learning Distractions }——P . penel
= that served as learning distractions.

Irrelevant Information

Similar Courses Students leaned on prior classroom
Amount of Homework Prior Class Experiences }—b experiences while in the fire

Delivery of Classes academy.

Le g Process Students applied prior personal
Class Preparation Prior Personal Experiences }——D knowledge when learning new

Closely Related Courses content i the fire acadermy.

Learning distractions. Students experienced in-class distractions that hindered learning. These learning
distractions in the classroom — such as irrelevant information not associated with the course content,
writing notes, highlighting in textbooks for study, and the learning environment in the firefighting classroom
— complicate learing. Learning distractions interrupted and complicated the students’ attempts to focus on
the information they received during lectures. These distractions included students talking, instructors’
storytelling, and students attempting to take notes in class.

Prior classroom experiences. Students drew on prior classroom experiences during the fire academy. The

student learning in the fire academy classroom benefited from past classroom experiences that students



could reflect upon and utilize in class. This theme included instances from students’ previous classroom
experiences, the amount of reading they did in those classes, and the content delivered.

Prior personal experiences. Students applied prior personal knowledge when learning new content in the
fire academy. This theme involved instances of learning new information and using previously developed
schemas to support that learning.

Answering the Research Questions
The subcodes and themes that emerged from the data revealed participants’ experiences

in the fire academy. Each theme offered a response to the research questions. In each research
question, I opened myself up to understanding each participant’s responses and their perceptions
of the fire academy. I also removed myself from applying any personal assumptions and biases to

gain an accurate account of their responses.

Research question 1. The first research question was, ‘“What are the fire academy students’ and
instructors’ perceptions of intrinsic load in the class?” The intrinsic load centers on the complexity of the
content presented. When students reach the top end of the intrinsic load, they become overwhelmed and lose
focus. Based on the findings, students and instructors reported instances of students arriving unprepared for
class. This lack of preparedness stemmed from students not reading the assigned textbook chapters. The
participants also explained that the volume of information and the new topics embedded in the coursework
left students feeling overwhelmed. The participants shared insights into their experiences during lectures as
students struggled to keep up with the reading and studying in the textbooks.

Research question 2. The second research question was, “What contributes to fire academy students’
extraneous load in the classroom?”” The extraneous load relates to how the information is presented.
Extraneous load can include unnecessary and distracting information. Based on the findings, distractions in
learning played a pivotal role in challenging the learning process. Although instructors used learning

strategies like hands-on instruction and group work, students reported experiencing distractions and



obstacles that hindered their ability to learn during lectures. These obstacles included the amount of
content covered in each class session, storytelling that was unrelated to the course content, students
whispering in class, and the lack of a standard form of notetaking.

Research question 3. The third research question was, “What are the fire academy students and instructors’
perceptions of germane load in the class?”” The germane load centers on students’ efforts to draw on past
learning and personal experiences to process new information. Based on the findings, prior classroom and
personal experiences provided students with background knowledge to apply when learning new content.
Students utilized previously developed schemas and associated new material with those schemas. Students
related past experiences from other college courses and from real-life familiarities with civilian and non-
civilian jobs to the fire academy content. It is important to note that the instructors did not share this theme.
The instructors did not discuss the students’ prior knowledge, nor did they incorporate it into their lectures.

They did, however, provide hands-on experiences to provide the foundation for new schemas.

Discussion

Based on the findings, student learning was the central theme shared by the participants,
while distractions, prior classroom experiences, and personal experiences were also significant
themes. I applied the cognitive load theory to categorize the findings into the intrinsic,
extraneous, and germane loads (see Figure 5). Some themes relate to more than one category in

the framework.



Figure 5.

Thermatic Analysis Overlay
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Results Related to the Framework

The results related to the framework are in accordance with Sweller (1988, 2020) and the
intrinsic, extraneous, and germane loads in cognitive load theory. The lack of student
preparedness and sense of being overwhelmed stemmed from students experiencing new
concepts with large amounts of content over a short period of time. This experience strained the
students’ intrinsic and extraneous loads. According to Sweller (1998, 2020), students can only
handle about three to seven features of topics simultaneously. Additionally, Sweller (1988, 2020)
noted that when students reach the top end of intrinsic load, they become overwhelmed and
struggle with the distraction of extraneous load. Lastly, students benefited from prior classroom
and personal experiences within the germane load. According to Sweller (1988, 2020), the
germane load is the students’ efforts to use prior experiences to process new information into
schemas, thereby storing it in long-term memory. As students draw on their prior learning and

personal experiences, prior knowledge can mitigate the effects of intrinsic and extraneous loads.

Results Relating to the Literature
This instrumental single-case study sought to explore the experiences of five instructors

and ten students in the fire academy classroom. Reflecting on these experiences provided insight
into how each participant encountered both similar and different perceptions of classroom
learning. While the instructors and students shared commonalities in student learning, the other
three themes were significant only to the students and were addressed in the discussion.
Participants were able to share their perceptions of how the lack of preparedness and the amount
of course content affected teaching and learning. The students shared that distractions affected
them in the classroom, and how they benefited from both classroom and personal experiences

related to firefighting. After triangulating the data across multiple sources (Creswell & Poth,



2016), I was able to summarize participants’ overall perceptions of teaching and learning in the
fire academy and how these perceptions affected their perceptions of classroom learning. I was
also able to align the findings with existing research and justify the claims made in the literature
review. However, after the existing themes emerged, additional research was needed to

demonstrate how classroom learning can be improved.

Instructor strategies. Although not shared by the students, the instructors expressed and
demonstrated some best practices in the instruction. Instructors currently use lectures and hands-
on learning to support student learning (Bell & Bell, 2018; Gurpinar et al., 2010). The hands-on
experiences engaged students in active learning. This active learning entailed coursework that
involved experiential (Vasquez, 2018; Walker, 2019) and collaborative learning (Simic, 2012;
Summers et al., 2005), team building (Knight & Brame, 2018), case studies (Chakraborty et al.,
2010; Flynn & Klein, 2001), and live fire scenarios (Carr et al., 2015; Clausing et al., 2018).
According to the literature, these activities promote student engagement by providing
opportunities for students to give and receive feedback (Bell & Bell, 2018; Knight & Brame,
2018). As case studies are widely used in firefighter instruction (Chakraborty et al., 2010; Liu,
2009), learning through case studies is student-centered and facilitated by the instructor, and
works best in small groups where every student offers ideas or solutions in discussing all
possibilities of why the incident happened the way it did (Flynn & Klein, 2001). These aspects of
learning begin when the students start their journey to becoming firefighters. Despite the
instructors' quality instruction, students still struggled to learn the content. Student learning
involves understanding the curriculum presented, enabling students to grasp the information

taught during classes.



Student learning and distractions. Student learning in the classroom affects how lesson content
is delivered and received. Despite the instructor's efforts, the complexity and volume of the fire
academy content, combined with presentation distractions, left students overwhelmed. Based on
the interviews, the students’ distractions led them to lose focus while in the classroom. While
every student learns differently, addressing these distractions directly reduces students’ confusion
and anxiety while learning. Classroom lectures are only beneficial to the right audiences (Bell &
Bell, 2018; Gurpinar et al., 2010). Blended learning (Kintu et al., 2017; Zhu et al., 2021) or
flipped classrooms (Akcaryir & Akcaryir, 2018; Lo, 2018; Ozdami & Asiksoy, 2016) with
collaboration (Laal & Ghodsi, 2011; Simic, 2012; Summers et al., 2005; Tissenbaum & Slotta,
2019) among students helps to relieve the confusion and anxiety they have during a classroom
lecture. Flipped classrooms or blended learning are becoming more popular in higher education.
Educational institutions are learning that students are more engaged and perform better in flipped
classrooms. One aspect of a flipped classroom that can improve learning is using short video
clips that emphasize the relevance to the course material. This relevance uses “seductive details”
that are more memorable to students and their learning (Maloy et al., 2019, p. 1). When students
took notes during lectures, they were exposed to irrelevant information during discussions.
Irrelevant information came in the form of storytelling, in which the instructors became
sidetracked by material not part of the lecture topic. Irrelevant information, whether in text or
during course discussions, can be eliminated if specific learning tasks are assigned. As
instructors develop learning tasks through active learning within the course content, students will
not be exposed to irrelevant information (Rop et al., 2017). Regarding note-taking, Flanigan and
Titsworth (2020) found that students preferred laptop computers to handwritten notes, but digital

distractions remained the primary source of disruption. However, as students tried to be more



efficient with their laptops when taking notes, they missed valuable lecture information (Flanigan
& Tisworth, 2020). Note-taking requires multitasking, demanding more cognitive load, and can
become a distraction (Fang et al., 2022). Institutions and programs need to find a way to deliver
lesson content directly while minimizing distractions to inspire positive learning outcomes in the

classroom.

Prior classroom and personal experiences. Prior classroom and personal experience benefited
student learning. The students applied these experiences to alleviate the impacts of intrinsic and
extraneous loads. Anderson et al. (1978) performed a study with two different groups of college
students as they read text within a supermarket and a restaurant and found that each group
provided “information that is significant in the light of the conceptual framework, or 'schema”
(p. 433). As fire academy students grew frustrated, some asked to return to the main point
because they knew the dialogue was going beyond the topic. Students needed the instructor to
stay within the topic area. As students learned during lectures and discussions, they developed
schemas to recall pertinent information (Anderson et al., 1978). One learning strategy that is still
in use today is the K-W-L method. “This is a three-step procedure for the three basic cognitive
steps required: accessing what I know, determining what I want to learn, and recalling what I did
learn as a result of reading” (Ogle, 1986, p. 565). According to Ogle (1992), the strategy aims to
actively involve students by first making the connection between their prior knowledge and the
information to be presented in the texts. This is achieved by eliciting what they know about the
specific information and how it is likely to be structured. (p. 271) As students learn, they want to
be able to relate their experiences with the new information. Once students recall the
information, it will remain in their long-term memory. Also, to assist in learning from prior

classroom and personal experiences, students collaborated with other students and provided



examples within the topic area to develop schemas or learn new material. From there, they were
able to ask questions, which were functions of active and experiential learning (Bell & Bell,
2018; Carr et al., 2015; Clausing et al., 2018; Knight & Brame, 2018). Expanding the classroom
experience by incorporating personal experiences will enhance the curriculum and instruction

within the fire academy.

Summary and Conclusion
This research study utilized cognitive load theory to explore participants’ perceptions of intrinsic,

extraneous, and germane load. This study engaged a single case: the fire academy, including
instructors and students as participants. The findings revealed that instructors are concerned
about students’ preparation before class, while students feel that class materials are taught too
quickly. This study is significant because it clearly illustrates how the fire academy functions and
what contributes to student learning, or lack thereof. Ultimately, this study met its objective of
understanding the role of cognitive load and its impact on students' learning in the classroom.
Future studies researching cognitive load in other technical programs and courses could be

instrumental in learning and organizational change.



APPENDIX A

Theoretical Framework Alignment with Interview Questions Alignment

Table A.1

Theoretical Framework Alignment with Interview Questions Alignment



Interview Protocol Questions

Intrinsic Load

(Student)

Tell me a time when you were really excited about a topic and then real-
ized there was more information to learn than you expected.

Can you describe a time when you felt overwhelmed with a topic? What
was so overwhelming about the topic? Was the topic too much to handle at
one time? How did the topic affect your learning?

What was it like learning a new topic you had never learned before? De-

scribe how the topic was introduced and then explained in class.

Extraneous Load

(Student)

Can you describe a specific experience that you had where there were dis-
tractions or unrelated material within the classroom? What kinds of things
distract you when you are in class? What kinds of things do not distract
you in class?

How do you set aside learning materials that may be irrelevant to the
topic? Do you take notes only from the instructors’ presentations and text-
book readings? Do you write down your thoughts after participating in

hands-on skills?

Germane Load

(Student)

Can you walk me through a personal learning process you have gone
through as a student in a previous course closely related to the fire acad-
emy courses? Could you tell me what the previous course was and how
the fire academy courses reminded you of it?

What is your best way to reflect on past learning experiences with new

learning experiences?




Intrinsic Load 8.  How much information do you believe a student can learn during one
(Instructor) class session?
9. What were some challenges you faced in teaching in the classroom?
10. What learning strategies do you see as lacking or insufficient in the class-
room?
Germane Load 11. What are your instructional methods as they relate to student learning in
(Instructor) the classroom?
12. When you have students in the classroom, what student learning strategies
do you see that could improve?
13. What do you think accounts for improving student learning in the class-

room?




REFERENCES

Akcayrr, G., & Akcayir, M. (2018). The flipped classroom: A review of its advantages and
challenges. Computers & Education, 126, 334-345.

https://doi.org/10.1016/j.compedu.2018.07.021

Anderson, C., Spiro, R. J., & Anderson, M. C. (1978). Schemata as scaffolding for a
representation of information in connected discourse. American Education Research

Journal, (15)3, 433—440. http://journals.sagepub.com/doi/10.3102/00028312015003433

Atkinson, J. W. (1964). An introduction to motivation. Princeton.

Bell, H., & Bell, R. (2018). Applying enterprise: active learning environments for business
higher national diploma students. Journal of Further and Higher Education, 42(5), 649—

661. https://10.1080/0309877X.2017.1302567

Beltman, S., & Schaeben, M. (2012). Institution-wide peer mentoring: Benefits for mentors. The
International Journal of the First Year in Higher Education, 3(2), 33—44.

https://doi.org/10.5204/intjfyhe.v3i2.124

Beres, J. L., & Dixon, J. C. (2016). Examining the role of friendship in mentoring relationships
between graduate students and faculty advisors. Collected essays on learning and

teaching, 9, 111-124. https://doi.org/10.22329/celt.v910.4440

Bliss, J. P., Tidwell, P. D., & Guest, M. A. (1997). The effectiveness of virtual reality for
administering spatial navigation training to firefighters. Presence: Teleoperators &

Virtual Environments, 6(1), 73—86. https://doi:10.1177/154193129503901412


https://10.0.4.56/0309877X.2017.1302567
https://doi.org/10.5204/intjfyhe.v3i2.124
https://doi:10.1177/154193129503901412

Bostrom, E., & Palm, T. (2020). Expectancy-value theory as an explanatory theory for the effect
of professional development programmes in formative assessment on teacher practice.

Teacher Development, 24(4), 539—-558. https://doi.org/10.1080/13664530.2020.1782975

Boyer, N., Thomas, C., Neuman, N., Jernigan, K., Jones, J., Gollery, T., & Thompson, G. (2019).
Using action research to Innov8: Facilitating culture shifts in the scholarship of teaching

and learning. Community College Journal of Research and Practice, 43(8), 556-572.

Burnham, T. A., & Makienko, 1. (2018). Factors affecting exam completion speed, exam

performance, and non-exam performance. Journal of Marketing Education, 40(2), 140—

151. https://doi.org/10.1177/0273475317715290

Bureau of Labor Statistics, U.S. Department of Labor. (2021). Occupational outlook handbook.

Firefighters.https://www.bls.gov/ooh/protectiveservice/firefighters.htm

Burns, K. A. (2017). Community college faculty as pedagogical innovators: How the scholarship
of teaching and learning (SoTL) stimulates innovation in the classroom. Community
College Journal of Research and Practice, 41(3), 153—-167.

https://do1.0rg/10.1080/10668926.2016.1168327

Carr, R., Palmer, S., & Hagel, P. (2015). Active learning: The importance of developing a
comprehensive measure. Active Learning in Higher Education, 16(3), 173—-186

https://doi.org/10.1177/1469787415589529

Catena, R. D., & Carbonneau, K. J. (2019). Guided hands-on activities can improve student
learning in a lecture-based qualitative biomechanics course. Anatomical sciences

education, 12(5), 485-493. https://doi.org/10.1002/ase.1832


https://doi.org/10.1080/13664530.2020.1782975
https://doi.org/10.1177/0273475317715290
https://www.bls.gov/ooh/protectiveservice/firefighters.htm

Chakraborty, B., Ghosh, D., Garnaik, S., & Debnath, N. (2010, July). Knowledge management
with case-based reasoning applied on fire emergency handling. In 2010 8th IEEE
International Conference on Industrial Informatics (pp. 708-713). IEEE.

https://doi.org/10.1109/INDIN.2010.5549654

Chan, L. K., Ganotice, F., Wong, F. K. Y., Lau, C. S., Bridges, S. M., Chan, C. H. Y., ... & Yum,
T. P. (2017). Implementation of an interprofessional team-based learning program
involving seven undergraduate health and social care programs from two universities, and

students’ evaluation of their readiness for interprofessional learning. BMC Medical

Education, 17(1), 1-12. http://d0i.10.1186/s12909-017-1046-5

Chao, G. T. (1997). Mentoring phases and outcomes. Journal of vocational behavior, 51(1), 15—

28. https://doi.org/10.1006/jvbe.1997.1591

Clark, R. S., & Plano Clark, V. L. (2019). Grit within the context of career success: A mixed
methods study. International Journal of Applied Positive Psychology, 4, 91-111.

https://doi.org/10.1007/s41042-019-00020-9

Clausing, C., Fortney, J., Muzik, A., & Parker, C. (2018). Essentials of fire fighting. Fire

Protection.

Creswell, J. W., & Poth, C. N. (2016). Qualitative inquiry and research design: Choosing among

five approaches. Sage.

Cofteyville Community College. (2019). Assessment Department. http://coffeyville.edu

Collier, P. (2017). Why peer mentoring is an effective approach for promoting college student

success. Metropolitan Universities, 28(3), 9-19. https://doi.org/10.18060/21539


https://doi.org/10.1007/s41042-019-00020-9
http://coffeyville.edu/
https://doi.org/10.18060/21539

Cowley College. (2019). Assessment Department. http://www.cowley.edu

Davis, S. K., Edwards, R. L., Hadwin, A. F., & Milford, T. M. (2020). Using prior knowledge
and student engagement to understand student performance in an undergraduate learning-

to-learn course. International Journal for the Scholarship of Teaching and Learning,

14(2), 1-12. https://doi.org/10.20429/ijs0t1.2020.140208

Dawson, P. (2014). Beyond a definition: Toward a framework for designing and specifying
mentoring models. Educational Researcher, 43(3), 137-145.

https://doi.org/10.3102/0013189X14528751

DeAngelo, L., Mason, J., & Winters, D. (2016). Faculty engagement in mentoring undergraduate
students: How institutional environments regulate and promote extra-role behavior.

Innovative Higher Education, 41, 317-332. https://doi.org/10.1007/s10755-015-9350-7

Docherty, M., Gullan, R. L., & Phillips III, R. E. (2018). Confirming the factor structure of a
mentorship measure for college students. Journal of College Student Development, 59(3),

372-376. http://doi.org/10.1353/csd.2018.0034

Dodge City Community College. (2019). Assessment Department. http://www.dc3.edu

Dunn, P., Scruggs, E., Shaffer, R., Brooks, A, & Purnell, D. (2015). Fire Academy [Syllabus].
Hiccup City, NE: Health Professions Division, Midwestern Urban Community College.

http://www.mrcc.edu

Dunn, P., Scruggs, E., Shaffer, R., Brooks, A, & Purnell, D. (2019). Fire Academy [Syllabus].
Hiccup City, NE: Health Professions Division, Midwestern Urban Community College.

http://www.mrcc.edu


http://www.cowley.edu/
https://doi.org/10.20429/ijsotl.2020.140208
http://doi.org/10.1353/csd.2018.0034
http://www.dc3.edu/
http://www.mrcc.edu/

Duran, M. & Dokme, 1. (2016). The effect of the inquiry-based learning approach on students’
critical-thinking skills. Eurasia Journal of Mathematics, Science & Technology

Education, 12(12), 2887-2908. https://doi.org/10.12973/eurasia.2016.02311a

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual review of

psychology, 53(1), 109—132. https://doi.org/10/1146/annurev.psych.53.100901135153

Fang, J., Wang, Y., Yang, C., Liu, C., & Wang, H. (2022). Understanding the effects of structured
note-taking systems for video-based learners in individual and social learning contexts.
Proceedings of the ACM on Human-Computer Interaction, 6(Group), 1-21.

https://doi.org/10.1145/3492840

Fanigan, A. B., & Titsworth, S. (2020). The impact of digital distraction on lecture note-taking
and student learning. Instructional Science, (48)5, 496-524.

https://doi.org/10.1007/s11251-020-09517-2

Fender, D. (2018). The experience of continuing professional development and its impact on
clinical practice. British Journal of Guidance & Counselling, 46(6), 658—668.

https://do1.0org/10.1080/03069885.2016.1277579

Flynn, A. E., & Klein, J. D. (2001). The influence of discussion groups in a case-based learning
environment. Educational Technology Research and Development, 49(3), 71-86.

https://doi.org/10.1007/BF02504916

Goedhart, N. S., Blignaut-van Westrhenen, N., Moser, C., & Zweekhorst, M. B. (2019). The
flipped classroom: supporting a diverse group of students in their learning. Learning

Environments Research, 22, 297-310. https://doi.org/10.1007/s10984-019-09281-2


https://doi.org/10.12973/eurasia.2016.02311a
https://doi.org/10.1145/3492840
https://doi.org/10.1007/BF02504916
https://doi.org/10.1007/s10984-019-09281-2

Gok, T. (2015). An investigation of students’ performance after peer instruction with stepwise
problem-solving strategies. International Journal of Science and Mathematics Education,

13(3), 56-582. https://doi.org/10.1007/s10763-014-9546-9

Gormally, C., Brickman, P., Hallar, B., & Armstrong, N. (2009). Effects of inquiry-based
learning on students’ science literacy skills and confidence. International Journal for the
Scholarship of Teaching and Learning, 3(2), 1-23.

https://doi.org.10.20429/ijs0t1.2009.030216

Gurpinar, E., Alimoglu, M. K., Mamakli, S., & Aktekin, M. (2010). Can learning style predict
student satisfaction with different instructional methods and academic achievement in
medical education? Advanced in Physiology Education, 34(4), 192—196.

https://doi.org.10.1152/advan.00075.2010

Heldal, I., & Wijkmark, C. H. (2017). Simulations and serious games for firefighter training:

Users’ perspective. New Technologies for Crisis Management, 11. WiPe Paper

Henderson, N. D., Berry, M.W., & Matic, T. (2007). Field measures of strength and fitnesspredict
firefighter performance on physically demanding tasks. Personnel Psychology, 60(2),

431-473. https://doi.org/10.1111/5.1744-6570.2007.00079.x

Huang, K., Nie, W., & Luo, N. (2020). Scenario-based marine oil spill emergency response using
hybrid deep reinforcement learning and case-based reasoning. Applied Sciences, 10(15),

5269. https://doi.org/10.3390/app10155269

Huskins, C. W., Weber-Main, A. M., Beeg, M. D., Fowler Jr., V. G., Hamilton, J., & Fleming, M.
(2011). Identifying and aligning expectations in a mentoring relationship. Clinical and

Translational Science, 4(6), 439—447. https://doi.10.1111/1.1752-8062.2011.00356.x


https://doi.org/10.1007/s10763-014-9546-9
https://doi.org.10.20429/ijsotl.2009.030216
https://doi.org.10.1152/advan.00075.2010
https://doi.org/10.1111/j.1744-6570.2007.00079.x

International Fire Service Accreditation Congress. (2020). Certificate Assembly.

https://www.ifsac.org/for-certifying-entities/about-ca

Kansas Fire and Rescue Training Institute. (2021). Certification Department.

https://www.ku.edu/kufire-firefighter-certification

Kintu, M. J., Zhu, C., & Kagambe, E. (2017). Blended learning effectiveness: The relationship
between student characteristics, design features and outcomes. International Journal of
Educational Technology in Higher Education, 14(7), 1-20. https://doi10.1186/s41239-

017-0043-4

Knight, J. K., & Brame, C. J. (2018). Peer instruction. CBE—Life Sciences Education, 17(2), 1—-

4. https://doi.org/10.1187/cbe.18-02-0025

Kolb, D. A. (1976). The learning style inventory: Technical Manual. McBer.

Kolb, D. A. (1999). The Kolb learning style inventory. Hay Resources Direct.

Laal, M., & Ghodsi, S. M. (2012). Benefits of collaborative learning. Procedia- Social and

Behavioral Sciences, 31, 486—490. https://doi.org/10.1016/j.sbspro.2011.12.091

Lahiri, M., Lucarotti, R., & Gortney, J. S. (2021). Engaging faculty advisors to promote students’
personal and professional development. Currents in Pharmacy Teaching and Learning,

13(10), 1346-1350. https://doi.org/10.1016/j.cptl.2021.07.010

Larmuseau, C., Vanneste, P., Desmet, P., & Depaepe, F. (2019). Multichannel data for
understanding cognitive affordances during complex problem solving. Proceedings of the

9th International Conference on Learning Analytics & Knowledge, 61-70.

https://doi.org/10.1145/3303772.3303778


https://www.ku.edu/kufire-firefighter-certification
https://doi10.1186/s41239-017-0043-4
https://doi10.1186/s41239-017-0043-4
https://doi.org/10.1187/cbe.18-02-0025
https://doi.org/10.1016/j.sbspro.2011.12.091

Likourezos, V. (2021). An introduction to cognitive load theory. The education hub. Retrieved
November 3, 2021, from https://theeducationhub.org.nz/an-introduction-to-cognitive-

load-theory/.

Lincoln, Y.S., & Guba, E.G. (1985). Naturalistic inquiry. Sage

Liu, J. (2009). Case-based reasoning intelligent decision approach for firefighting tactics. 2009
Second International Conference on Intelligent Networks and Intelligent Systems, 437—

440. https://doi.org/10.1109/ICINIS.2009.118

Maloy, J., Fries, L., Laski, F., & Ramirez, G. (2019). Seductive details in the flipped classroom:
The impact of interesting but educationally irrelevant information on student learning and
motivation. CBE-Life Sciences Education, (18)3, 42.

https://www.lifescied.org/doi/10.1187/cbe.19-01-0004

Marvell, A., Simm, D., Schaaf, R., & Harper, R. (2013). Students as scholars: Evaluating
student-led learning and teaching during fieldwork. Journal of Geography in Higher

Education, 37(4), 547-566. https://doi.org/10.1080/03098265.2013.811638

Mayer, R. E. (2003). E. L. Thorndike’s enduring contributions to educational psychology. In B. J.
Zimmerman & D. H. Schunk (Eds.), Educational psychology: A century of contributions,

113-154.

Mayer, R.E., (2018). Educational psychology’s past and future contributions to the science of
learning, science of instruction, and science of assessment. Journal of Educational

Psychology, 110(2), 174-179. https://doi.org/10.1037/edu0000195


https://doi.org/10.1109/ICINIS.2009.118
https://www.lifescied.org/doi/10.1187/cbe.19-01-0004
https://doi.org/10.1037/edu0000195

Meeuwisse, M., Severiens, S. E., & Born, M. Ph. (2010). Learning environment, interaction,
sense of belonging and study success in ethnically diverse student groups. Research in

High Education, 51, 528-545. https://doi.org/10.1007/s11162-010-9168-1

Midwestern Urban Community College. (2019). Assessment Department and Blackboard

Learning Platform. https://MRCC.edu

Morrison, G. R., Ross, S. M., Morrison, J. R, & Kalman, H.K. (2019). Designing effective

instruction. John Wiley & Sons.

Myers, D. R., Sykes, C., & Myers, S. (2008). Effective learner-centered strategies for teaching

adults: Using visual media to engage the adult learner. Gerontology and Geriatrics

Nestel, D., Bearman, M., Brooks, P., Campher, D., Freeman, K., Greenhill, J., Jolly, B., Rogers,
L., Rudd, C., Sprick, C., Sutton, B., Harlim, J., & Watson, M. (2016). A national training
program for simulation educators and technicians: Evaluation strategy and outcomes.

BMC Medical Education, 16, 1-13. https://doi.org/10.1186/s12909-016-0548-x

Northwest Kansas Technical College. (2019). Assessment Department. http://nwktc.edu

Occupational Safety and Health Administration. (2020). Fire Safety. https://www.osha.gov/fire-

safety

Ogle, D. M. (1986). K-W-L: A teaching model that develops active reading of expository text.

The Reading Teacher, (39)6, 564-570.

Ogle, D. M. (1992). KWL in action: Secondary teachers find applications that work. Reading in

the content areas: Improving classroom instruction, 3, 270281.

Ormrod, J. E. (2020). Human learning. Pearson Education


https://doi.org/10.1007/s11162-010-9168-1
https://mrcc.edu/
https://doi.org/10.1186/s12909-016-0548-x
http://nwktc.edu/
https://www.osha.gov/fire-safety
https://www.osha.gov/fire-safety

Ozdamli, F., & Asiksoy, G. (2016). Flipped classroom approach. World Journal on Educational

Technology: Current Issues, 8(2), 98—105. https://doi.org/10.18844/wjet.v8i2.640

Parte, L., Garvey, A. M., & Gonzalo-Angulo, J. A. (2018). Cognitive load theory: Why it’s
important for international business teaching and financial reporting. Journal
of Teaching in International Business, 29(2), 134—-160.
https://dx.doi.org/10.1080/08975930.2018.1480991
Perez, William. (2019). Academically Engaging Recruit Firefighters during Recruit School
at a Fire Academy [Doctoral dissertation, University of Hartford]. ProQuest

Dissertations.

Ripley, R. E., & Ripley, M. J. (1994). Cream: Criteria-related employability assessment method:
A systematic model for employee selection. Management Decision, 32(9), 27-36.

https://doi.org/10.1108/00251749410071603

Rop, G., Verkoeijen, P. J. L., van Gog, T. (2017). With task experience students learn to ignore
the content, not just the location of irrelevant information. Journal of Cognitive

Psychology (29)5, 599-606. https://doi.org/10.1080/20445911.2017.1299154

Sepp, S., Howard, S. J., Tindall-Ford, S., Agostinho, S., & Paas, F. (2019). Cognitive load theory
and human movement: Towards an integrated model of working memory. Educational

Psychology Review, 31(2), 293-317. https://doi.org/10.1007/s10648-019-09461-9

Schmidtke, C. (2017). Commonly used theories in CTE research: Toward a core theory base for
cte. Career and Technical Education Research, 42(3), 193-217.

https://doi.org/10.5328/cter42.3.193

Shanbhag, D. V., Baligar, P., & Joshi, G. (2020). Development of non-cognitive skills in first-


https://doi.org/10.1108/00251749410071603
https://doi.org/10.5328/cter42.3.193

year engineering education. Procedia Computer Science, 172, 585-590.

https://doi.org/10.1016/j.procs.2020.05.072

Silberstang, J., & London, M. (2009). How groups learn: The role of communication patterns,
cue recognition, context facility, and cultural intelligence. Human Resource Development

Review, 8(3), 327-349. https://doi.org/10.1177/1534484309337300

Simic, G. (2012). Constructive simulation as a collaborative learning tool in education and
training of crisis staff. Interdisciplinary Journal of Information, Knowledge, and

Management, 7, 221-236.

Smart, J. B. (2014). A mixed methods study of the relationship between student perceptions of
teacher-student interactions and motivation in middle level science. RMLE Online, 38(4),

1-19. https://doi.org/10.1080/19404476.2014.11462117

Smith, C. E. (2017). The flipped classroom: Benefits of student-led learning. Nursing 2022,

47(4), 20-22. https://doi.org/10.1097/01.NURSE.0000513620.19174.90

Summers, J. J., Gorin, J. S., Beretvas, S. N., & Svinicki, M. D. (2005). Evaluating collaborative
learning and community. The Journal of Experimental Education, 73(3), 165—188.

https://doi.org/10.3200/JEXE.73.3.165-188

Swanson, R.A., & Holton, E.F., I11. (2022). Foundations of human resource development.

Berrett-Koehler.

Sweller, J. (1988). Cognitive load during problem solving: Effects on learning. Cognitive

Science, 12(2), 257-285. https://doi.10.1207/s15516709cog1202_4

Sweller, J. (2020). Cognitive load theory and educational technology. Educational Technology


https://doi.org/10.1016/j.procs.2020.05.072
https://doi.org/10.1177/1534484309337300
https://doi.org/10.1080/19404476.2014.11462117
https://doi.org/10.1097/01.NURSE.0000513620.19174.90
https://doi.org/10.3200/JEXE.73.3.165-188
https://doi.10.1207/s15516709cog1202_4

Research and Development, 68(1), 1-16. htpp://doi.org/10.1007/s11423-019-09701-3

Thistlethwaite, J. E., Davies, D., Ekeocha, S., Kidd, J. M., MacDougall, C., Matthews, P., Purkis,
J., & Diane Clay, D. (2012). The effectiveness of case-based learning in health
professional education. Medical Teacher, 34(6), e421—e444.

https://doi.org/10.3109/0142159X.2012.680939

Tissenbaum, M., & Slotta, J. D. (2019). Developing a smart classroom infrastructure to support

real-time student collaboration and inquiry: A 4-year design study. Instructional Science,

47(4), 423-462. https://doi.10.1007/s11251-019-09486-1

Tsai, P. I., & Helsel, B. S. (2016). How to build effective mentor-mentee relationships: Role of
the mentee. The Journal of Thoracic and Cardiovascular Surgery, 151(3), 642—644.

https://doi.org/10.1016/j.jtcvs.2015.10.017

Vasquez, Megan A. (2018). The Experiential Development of Hands-on Skills: A Multiple-Case
Study of Online Training Amongst Firefighters. [Doctoral dissertation, Capella

University]. ProQuest Dissertations.

Walker, C. (2019). Experiential learning as a strategy for student completion and course success

in the community college. Community College Journal of Research and Practice, 43(10—

11), 803—-806. https://doi.org/10.1080/10668926.2019.1600614

Williams-Bell, F. M., Kapralos, B., Hogue, A., Murphy, B. M., & Weckman, E. J. (2015). Using
serious games and virtual simulation for training in the fire service: A Review. Fire

Technology, 51(3), 553-584. https://doi.org/10.1007/s10694-014-0398-1


https://doi.org/10.3109/0142159X.2012.680939
https://doi.10.1007/s11251-019-09486-1
https://doi.org/10.1016/j.jtcvs.2015.10.017
https://doi.org/10.1080/10668926.2019.1600614
https://doi.org/10.1007/s10694-014-0398-1

Wright, S., & O’Driscoll, M. (2009). Validation of the Firefighter Recruitment and Selection
Programme. New Zealand Fire Service Commission Research Report Number 96.

University of Canterbury. Management.

Yin, R. K. (2014). Case study research: Design and methods (applied social research methods)

(p- 312). Sage.
Yin, R. K. (2018). Case study research and application: Design and methods. Sage.

Zhu, M., Berri, S., & Zhang, K. (2021). Effective instructional strategies and technology use in
blended learning: A case study. Education and Information Technologies, 26(5), 6143—

6161. https://doi.org/10.1007/s10639-021-10544-w

Zu, T., Munsell, J., & Rebello, N. S. (2021, May). Subjective measure of cognitive load depends
on participants’ content knowledge level. In Frontiers in Education (Vol. 6, p. 647097).

Frontiers Media SA.



	Balancing Students’ Cognitive Load in Instructional Design to Ignite Academic Achievement in the Fire Academy: An Exploratory Case Study
	Statement of the Problem
	Literature Review
	Note. From Why it’s important for international business teaching and financial reporting, by Parte et al., 2018, Journal of Teaching in International Business.
	APPENDIX A
	Theoretical Framework Alignment with Interview Questions Alignment


