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ABSTRACT  

INTRODUCTION. Digital videos can be useful adjuncts for learning anatomy. It is 

important to understand cognitive factors that influence students’ learning when 

developing learning videos. This research evaluates video-based learning tools’ effect on 

student exam performance and preference. METHODS. A dissection video on the carotid 

triangle was distributed to first year dental students in Head and Neck Anatomy. The 

embedded learning tools implemented in the video aimed to decrease intrinsic load and 

extraneous load while increasing the development of long-term memory. The video 

incorporated moving images, narration, implemented quiz questions, soft background 

music, and was under eight minutes in length. The didactic information focused on the 

boundaries of the space, contents (muscles, vasculature, and nerves), and important 

relationships. The participants filled out a survey to aid in understanding student 

preferences for learning elements in each video. SUMMARY. Lab practical and lecture 

exam scores were compared between students that watched the video (Y) (N=70) and did 

not watch the video (N) (N=30). The students that watched the video performed better on 

lab practical carotid triangle questions (78.57%) than those that did not watch the video 

(73.89%); however, this result was not statistically significant (p=0.179). The students 

that watched the video (74.84%) performed better on lecture carotid triangle questions 

than those that did not watch the video (68.97%); this result was not statistically 

significant (p=0.351). The survey response rate was 91% (N=100). Students found the 

dissection video was useful/helpful (mean 4.42 on a five-point Likert scale). Students 

found the dissection video engaging (4.20 on a five-point Likert scale). Of all the student 

responses, 100% indicated they would like more anatomy dissection videos. 

CONCLUSIONS. On the lab practical exam, students that watched the video performed 

about 5% better than those that did not watch the video (p=0.179). On the lecture exam, 
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students performed about 6% better than those that did not watch the video (p=0.351). 

Using the most effective learning tools in an anatomy video can help students learn more 

efficiently. These findings will help the future production of anatomy videos intended for 

supplemental learning.  
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Chapter 1: INTRODUCTION 

Anatomy is a course that most, if not all, health care professionals are required to 

take. The cadaver lab is an important aspect of learning anatomy. This is where students 

intimately learn about the human body via first-hand experience. The lab is where 

students will take what they learned in the lecture with 2D sketches and apply it to a full-

scale 3D sample. Not all students have access, or they have limited access to cadaver labs 

due to expense. With limited to no lab or classroom time for some courses, anatomy 

instructors are tasked with delivering the same quantity and quality of material (Topping, 

2014). For students with or without cadaver access it is important to have supplemental 

resources for students to be prepared for lab and exams. One way to better students’ 

learning experiences with cadavers is to make an anatomy dissection video that students 

can access on electronic devices. It is important to understand cognitive factors that 

influence students’ learning when developing learning videos and learning tools. 

There is an interest in education to understanding cognitive and behavioral factors 

that enhance and diminish a student’s intellectual development (Casado et al, 2012). 

According to de Jong, T (2010), background cognitive load is the foundation to 

understanding the active learning process in education. Cognitive load has three 

contributing aspects: intrinsic load, extraneous load, and germane load. Intrinsic load 

relates to the difficulty of the material. Information that has more integrated elements has 

a high intrinsic load on working memory. For example, understanding how a pulley 

(wheel and axle) works has a lower intrinsic load than understanding how an engine 

works, which has multiple interactive elements. Extraneous load is a distraction, 

independent to the learning task. For example, if someone’s phone starts ringing in class 

then their working memory is now focused on the phone and not the learning task. The 
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last part of cognitive load is called germane load, which is the main goal of learning. It is 

the mental processing that is working directly to development of long-term memory. 

Therefore, educators should try to stimulate students in order to make schemas that are in 

long term memory. Engaging activities can help effectively facilitate storing schemas in 

long term memory (de Jong, T, 2010). Ideally, a teacher will attempt to decrease intrinsic 

load and extraneous load while increasing germanic load. Students in dental school 

already experience cognitive overload. Educators need to condense the material to its 

core and provide the best learning tools to help students learn. 

Active learning and student engagement are methods that help facilitate the 

learning process. Tools students are finding useful to facilitate the learning are interactive 

and guiding questions. Szpunar et al. (2013) found students performed significantly better 

when they answered interpolated questions compared to those that did unrelated 

arithmetic problems between video lectures. Students in the interpolated question group 

showed more note taking, described the experience as “mentally taxing,” and had less 

anxiety about the test. This strategy helps to increase cognitive load by increasing 

germane load and decreasing extraneous load (Szpunar et al, 2013). Guiding questions 

can also be used to facilitate active learning. Lawson et al (2006) studied the influence of 

guiding questions on students’ learning. The investigators had some students watch a 

video with no supplementary instructions, while the other students were given eight 

guiding questions before the video to contemplate while watching. The study found 

students who responded to the guiding questions while watching the video scored 

significantly higher. By focusing the students’ attention on important content of the 

video, guiding questions will increase the germane load of the video and decrease the 

extraneous load (Lawson et al., 2006). In order to keep students engaged during the 
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video, Guo, et. al. (2014) found shorter videos more engaging. The most significant 

indicator of engagement is the length of a video. They endorse that educators should 

prepare a lesson plan before filming and plan a video about 6 minutes long. Students 

tended to watch 100% of the video if it was less than 6 minutes long. Student engagement 

dropped to 50% as the video time increased between 9 and 12 minutes. Active learning 

and student engagement are important to an effective educational video, particularly in 

anatomy videos (Guo et. al., 2014). 

Students that used a dissection computer aid, which incorporated videos, quizzes, 

images, and dissection instructions performed 2.7% better than the non-users (McNulty et 

al., 2009). Topping (2014) used Computer Aided-Instruction (CAI) to supplement and 

enhance curriculum delivery after an 11% decrease in curriculum. The students that used 

CAI performed 4% better on the practical exam than students historically (Topping, 

2014). Computer aids and digital videos have been proven to be useful resources for 

students learning anatomy. 

The purpose of this study was to assess the effectiveness of learning tools in an 

anatomy dissection video. The objective was to determine which learning tools being 

implemented into an anatomy video were the most helpful and useful to students. This 

was measured by survey feedback and participants’ performance on lecture and lab 

practical exams. This study incorporated learning tools that were shown in literature to be 

useful - such as a short video, moving images, and integrated quiz questions presented 

verbally and visually simultaneously throughout the video. The hypothesis was the 

students who watched the dissection video would perform better on the corresponding 

material than those that did not watch them. Furthermore, students would find these 

learning tools helpful and useful study materials. The data from this study was compared 
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to a similar anatomy video that utilized still images, integrated written quiz questions 

throughout the video, highlighting of images, and previews/outlines. The objective of the 

comparative study was done to find which learning tools being implemented into an 

anatomy video were the most helpful and useful to students. The results revealed which 

learning tools were the most useful, helpful, and preferred by students for production of 

future anatomy videos.   
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Chapter 2: Materials and Methods 

Study Design 

This study utilized one anatomy dissection video on the carotid triangle, scores 

from a lecture exam and lab practical, and one survey to evaluate different learning tools 

implemented into the video. These results were compared to a second video over the 

infratemporal fossa, which utilized different learning tools and was created by another 

student in the Oral Biology Department at Creighton University. This study was 

approved by the Institutional Review Board (IRB #: 1336337-1). The Carotid Triangle 

video was filmed to show the structures in the region and relevant relationships as 

outlined in the Lab Instruction Manual for the Anterior Triangle. The Lab Instruction 

Manual was pertinent for the Head and Neck Anatomy course at Creighton University 

School of Dentistry (Jergenson, M. & Norton, N.).  

Video Production 

Utilizing the Teaching and Learning Center (TLC) on Creighton’s campus, a 

technician was recruited to join the project to assist with filming and editing. The initial 

meeting with the technician was 30 min at the dental school. This was to discuss the 

project, check availability, and see if they were capable of filming and editing. A list of 

objectives was generated to plan learning goals and structure for the dissection video 

(Appendix A). These objectives formed a foundation for the story line, a detailed 

description of the film, before filming began. The story line described the complete 

dissection of the carotid triangle, and the structures being identified at each phase of the 

dissection. A script for the narrator was completed after the story line and was put 

together in a lesson plan. The lesson plan was a compilation of the narration, visual cues 
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for the film, and opening/closing credits (Appendix B). The average total amount of time 

writing was 17 hours, see Table 2.1. 

The video was filmed in Creighton University School of Dentistry’s anatomy lab 

with a high definition camera (Canon XF300) mounted on a tripod (Video Tripod). The 

skin and superficial fascia were removed before the filming began. When identifying 

structures in the video the dissector used forceps and a probe, as shown in Image 2.1. The 

technician took footage of the whole dissection of the carotid triangle, which lasted one 

hour and thirty minutes, see Table 2.1. The original film of the full dissection was sent to 

the primary investigator for editing a script to match with video footage; this process took 

three hours. After the film was created, edits were made to the original script before 

compiling the final video footage. 

 

A final meeting with the technician was done to cut down the dissection footage, 

construct a voice over recording of the final script (Rode XLR Shotgun mic), insert three 

quiz questions throughout the video, add background music, and insert opening/closing 

credits. The quiz questions were shown on the screen visually with the narrator reading 

the questions to viewers. All quiz questions were followed with video footage of the 

answer being visually demonstrated along with verbal explanations of the answers, see 

Image 2.2 and Image 2.3. All the final edits were completed on a Mac Pro (8-core 
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processor, 32gb ram, 250gb ssd, 6TB USB-C external, Sierra OS) and Fujitsu T900 (8GB 

ram, Windows 8) using Photoshop (2018 CC) and Adobe CC master collection. Editing 

the film continued for four hours, see Table 2.1. The original footage of video was one 

hour and twenty minutes. The final film was six minutes and eight seconds of educational 

material, an additional fifty-five seconds of quiz material, and thirty-nine seconds of 

introduction and closing slides. This leads to a total of seven minutes and forty-four 

seconds for the complete film. The video only included important structures and 

relationships the students were expected to know for their exams. By having the final 

video only include what the students need, there was a decrease of intrinsic load and 

extraneous load while there was an increase in germanic load. 

 

Primary Investigator:  

Writing 17 

  

Primary Investigator and Technician:  

Filming 1.5 

Editing 4 

  

Total Hours: 22.5 
Table 2.1. Summary table of total hours invested for the primary investigator and the 
technician. Broken down into writing, filming, and editing hours.  
 

This study utilized a technician for video production. However, there are two 

options for video production: hire a media production consultant (technician) or create 

the video oneself. Final cost for the technician’s time and editing would run about 



 

 

8 

$3,500. The total cost of the equipment to create the film, was about $12,086. Cost 

breakdown for equipment can be seen in Table 2.2.  

 
Table 2.2. Cost comparison of two options for video production: hire a media production 
consultant (technician) or create the video oneself. 
 

Student Participation 

Students enrolled in Head and Neck Anatomy at Creighton University School of 

Dentistry Class of 2022 were recruited to participate in the research project. Following 

the carotid triangle lecture, students were presented the opportunity to voluntarily 

participate in the study (Appendix C - recruitment script). There were 100 students that 

volunteered to participate in the study. After research participants volunteered, they 

signed an informed consent document (Appendix D). Participants had an opportunity for 

questions and comments before agreeing to participate.  

There was no random assignment of participants to groups: watch the video (Y) 

and not watch the video (N). Students chose the group they desired to participate in: 

watch the video (Y) or not watch the video (N). Those students not participating in the 

study also received access to the video. The participants were then given access to The 

Carotid Triangle dissection video on a learning management system through the Head 
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and Neck Anatomy course website the day of the lecture. The video was available for 

participants to access prior to the lecture and lab practical exam. Students not enrolled in 

the course would not have access to the video. The video was accessed on the school’s or 

participants’ personal electronic devices, such as a computer or tablet. The survey was 

administered to the participants in the classroom after the exam, in person (Appendix E). 

The exam scores provided quantitative data and student surveys provided qualitative data 

for the research. After the survey was taken the participants were debriefed, followed by 

an opportunity for questions and comments (Appendix F).  
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Chapter 3: Results 

Data Collection 

The primary objective of this study was to determine if a live action dissection 

video influenced dental students’ performance in a Head and Neck Anatomy course. This 

was a between-subjects designed to compare exam scores of the students that watched the 

video to those that did not watch the video. The independent variable of the study was the 

group they were in (watched the video or not) and the dependent variable was the exam 

results. Differences in mean exam scores between groups of subjects were analyzed with 

t-tests.  Subjects consisted of 100 first year dental students. Participants were divided into 

groups based on their academic performance in the course. The high-performers (A 

average, 90-100% range), middle performers ( B average, 80-89% range, and C average, 

70-79% range), and the low performers with an average score of D or F had a score in the 

class below a 69%.  

Student Exam Performance 

Data from high, middle, and low performing students were separated into groups: 

those that watched the video (Y) and those that did not watch the video (N). Student 

performance on exam scores were compared between the two groups. In total, 70 

students watched the video (Y) and 30 did not (N) (N=100). 

An analysis was performed using mean scores of overall grades for all students. 

The participants that had watched the video (Y) performed significantly better (84.82%) 

in the course’s overall grade than those that did not watch the video (N) (81.33%), 

(p=0.0445). The summary data Table 3.1 shows the F-Test results, 2-sample T-Test 

results (p=0.0445), and lists: the N, mean, and standard deviation for each dependent 

variable in the study. These results are described in Figures 3.1 and 3.2. 
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Overall Grade Y N  F-Test T-Test (P-Value) 

Count 70 30 100 0.408464 0.044512 

Average 84.81857 81.33333    

StDev 7.545923 8.520294    

Table 3.1: Comparing the overall grades for each dependent variable in the study: the N, 
mean, and standard deviation. Including F-Test and 2-sample T-Test results. 
 

The Carotid Triangle dissection video was filmed utilizing a dissected cadaver 

and therefore was more similar to what the participants observed in a lab practical. The 

lab practical scores were analyzed, using only questions on the carotid triangle. There 

were 12 questions on the lab practical that were covered in The Carotid Triangle 

dissection video. Scores were determined by the number correct as a percentage. The 

students that watched the lab dissection video (Y) received a higher average on the 

carotid triangle questions (78.57%) than those that did not watch the video (N) (73.89%). 

However, this difference was not statistically significant (p=0.179). The difference in 

averages would equate to a difference of about 2.3 questions. This means the students 

that watched the video (Y) got an average of 2.3 more questions right on the exams than 

those that did not watch the video (N). Each exam question was worth 2%, this difference 

would affect student exam grades by 4.6%. The summary data Table 3.2 shows the F-

Test results, 2-sample T-Test results (p=0.179), and lists: the N, mean, and standard 

deviation for each dependent variable in the study. These results are described in Figures 

3.1 and 3.2. 

CT Practical Y N  F-Test T-Test (P-Value) 

Count 70 30 100 0.037611 0.178813 

Average 78.57143 73.88889    

StDev 12.41488 16.91388    

Table 3.2: Comparing the carotid triangle practical scores for each dependent variable in 
the study: the N, mean, and standard deviation. Including F-Test and 2-sample T-Test 
results. 
 

An analysis of student performance on the lecture exam questions was performed, 

using only the questions on the carotid triangle. There were 3 questions on the lecture 
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exam that was covered in the dissection video. Scores were calculated and then divided 

between those that watched the dissection video (Y) and those that did not (N). The 

students that watched the lab dissection video (Y) had a higher average score on the 

carotid triangle questions (74.84%) than those that did not watch the video (N) (68.97%). 

This difference was not statistically significant (P=0.351). The difference in averages 

would equate to a difference in about 3 questions. This means the students that watched 

the video (Y) got an average of 3 more questions right on the exams than those that did 

not watch the video (N). Each exam question was worth 2%, this difference would affect 

student exam grades by 6%. The summary data Table 3.3 shows the F-Test results, 2-

sample T-Test results (p=0.351), and lists: the N, mean, and standard deviation for each 

dependent variable in the study. These results are described in Figures 3.1 and 3.2. 

CT Lecture Y N  F-Test T-Test (P-Value) 

Count 70 30 100 0.595959 0.351344 

Average 74.84286 68.96667    

StDev 28.08199 30.29793    

Table 3.3: Comparing the carotid triangle lecture scores for each dependent variable in 
the study: the N, mean, and standard deviation. Including F-Test and 2-sample T-Test 
results. 
 

Lastly, an analysis of student performance on all exam questions was performed, 

by combining lab practical and lecture scores. The students that watched the lab 

dissection video (Y) had a higher average on the carotid triangle questions (77.83%) than 

those that did not watch the video (N) (72.90%). However, this difference was not 

statistically significant (p=0.113). The difference in averages would equate to a 

difference in about 2.5 questions. This means the students that watched the video (Y) got 

an average of 2.5 more questions right on the exams than those that did not watch the 

video (N). Each exam question was worth 2%, this difference would affect student exam 

grades by 5%. The summary data Table 3.4 shows the F-Test results (0.17), and 2-sample 
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T-Test results p(0.113), and lists: the N, mean, and standard deviation for each dependent 

variable in the study. These results are described in Figures 3.1 and 3.2. 

Combined Y N  F-Test T-Test (P-Value) 

Count 70 30 100 0.171212 0.113363 

Average 77.82571 72.90444    

StDev 13.17191 16.14387    

Table 3.4: Comparing the combined scores of carotid triangle practical and lecture exams 
for each dependent variable in the study: the N, mean, and standard deviation. Including 
F-Test and 2-sample T-Test results. 
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Student Exam Performance - Middle Performers 

 After analyzing the results of all the participants, the high performers (A average, 

90-100% range) and low performers (D and F averages, below 69%) data was removed. 

This was done based on the assumption that high performing students will stay high 

performers and the low performing students will stay low performers. Ideally, if the video 

was to have an impact, the middle performers should perform better than they typically 

would. Only the middle performers’ data was used, students with a B average (80-89% 

range) and a C average (70-79% range). The scores were divided between those that 

watched the dissection video (Y) and those that did not (N). There were 44 students that 

watched the video (Y) and 22 that did not (N) (N=66). 

An analysis was done of mean scores for B and C performers of performance on 

overall grades. The students that watched the lab dissection video (Y) had a higher 

average (81.48%) than those that did not watch the video (N) (80.23%). This difference 

was not statistically significant (p=0.406). The summary data Table 3.5 shows the F-Test 

results, 2-sample T-Test results (p=0.406), and lists: the N, mean, and standard deviation 

for each dependent variable in the study. These results are presented in Figures 3.3 and 

3.4.  

Overall Grade Y N  F-Test T-Test (P-Value) 

Count 44 22 66 0.405291 0.406208 

Average 81.47727 80.23182    

StDev 5.408472 6.267785    

Table 3.5: Comparing the overall grade of middle performers for each dependent variable 
in the study: the N, mean, and standard deviation. Including F-Test and 2-sample T-Test 
results. 
 

An analysis was done of mean scores for B and C performers of performance on 

all carotid triangle practical questions. The students that watched the lab dissection video 

(Y) had a higher average on the carotid triangle questions (75.76%) than those that did 
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not watch the video (72.34%). This difference was not significant (p=0.395). The 

summary data Table 3.6 shows the F-Test results, 2-sample T-Test results (p=0.395), and 

lists: the N, mean, and standard deviation for each dependent variable in the study. These 

results are presented in Figures 3.3 and 3.4.  

CT Practical Y N  F-Test T-Test (P-Value) 

Count 44 22 66 0.119892 0.395213 

Average 75.75758 72.34848    

StDev 13.6657 18.07289    

Table 3.6: Comparing the carotid triangle practical scores of middle performers for each 
dependent variable in the study: the N, mean, and standard deviation. Including F-Test 
and 2-sample T-Test results. 
 

An analysis of mean scores was done for B and C performers of performance on 

carotid triangle lecture questions. The students that watched the lab dissection video did 

not have a higher average on the carotid triangle questions (65.27%) than those that did 

not watch the video (68.27%). This difference was not statistically significant (p=0.68). 

The summary data Table 3.7 shows the F-Test results, 2-sample T-Test results 

(p=0.0.68), and lists: the N, mean, and standard deviation for each dependent variable in 

the study. These results are presented in Figures 3.3 and 3.4.  

CT Lecture Y N  F-Test T-Test (P-Value) 

Count 44 22 66 0.916422 0.682732 

Average 65.27273 68.27273    

StDev 27.87294 28.20027    

Table 3.7: Comparing the carotid triangle lecture exam scores of middle performers for 
each dependent variable in the study: the N, mean, and standard deviation. Including F-
Test and 2-sample T-Test results. 
 

Finally, an analysis of mean scores for B and C performers of performance on all 

carotid triangle exam questions, combining the totals from lab practical scores and 

lecture. The students that watched the lab dissection video had a higher average on the 

carotid triangle questions (73.66%) than those that did not watch the video (71.53%). 

This difference was not statistically significant (p=0.57). The summary data Table 3.8 
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shows the F-Test results, 2-sample T-Test results (p=0.57), and lists: the N, mean, and 

standard deviation for each dependent variable in the study. These results are presented in 

Figures 3.3 and 3.4.  

Combined Y N  F-Test T-Test (P=Value) 

Count 44 22 66 0.2399 0.572161 

Average 73.66061 71.53333    

StDev 13.25547 16.35956    

Table 3.8: Comparing the combined scores of carotid triangle practical and lecture exams 
of middle performers for each dependent variable in the study: the N, mean, and standard 
deviation. Including F-Test and 2-sample T-Test results. 
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Survey Results 

Student surveys evaluated the carotid triangle dissection video based on personal 

experience. There were ninety-one students that responded to the survey. Of the ninety-

one students that responded, only sixty-one had watched the video. Students were asked 

if they thought the dissection video was useful/helpful. The participants responded using 

a Likert scale from 1-5 with 1 being not useful/helpful and 5 being very useful/helpful. 

The mean response was 4.42 and the mode response was 5 (N=61). The majority of 

students thought the video was a useful/helpful addition to their studies. Students were 

asked if they thought the dissection video was engaging. The participants responded 

using a Likert scale from 1-5 with 1 being not engaging and 5 being very engaging. The 

mean response was 4.20 and the mode response was 4 (N=61). Students found the video 

to be mostly engaging. Students were asked an open-ended question of how many times 

they watched the video. The mean response was 1.2 with a mode of 1. Students were 

asked a multiple-choice question: to choose what exam they thought the video was most 

helpful toward. The options were: A. lecture exam, B. practical exam, C. both, or D. 

neither. The majority of students found the video to be most helpful for both exams. 

However, between just the practical and the lecture more students found it most helpful 

for the practical. Students were asked a dichotomous question: if they would find it 

helpful to have more learning tools (videos) like this available for more head and neck 

labs. Students were to respond Yes or No. All of the students that responded to this 

survey question responded Yes (n=79); thirteen students left this question unanswered. 

Students were asked if they would have liked similar videos for gross anatomy. Students 

were to respond Yes or No. The majority of students, 97.5%, responded Yes. They would 

have liked to see videos in gross anatomy because there was less supplemental study 
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material in that particular course. However, a couple of students responded No because 

the material in gross anatomy is not as complicated (n=2).  

Students were asked an open-ended question, “Is there anything you would like to 

have added to the video to enhance your learning?” The two most frequent responses 

were to: 1)  incorporate more quiz questions throughout the video and 2) add some type 

of labeling or closed caption option to the video.  

The final open-ended statement asked students to, “Please provide any final 

comments and feedback about your experience with the video.” The most common 

statements about the video were: it was helpful, there was clear explanations, the video 

had a nice flow, and the dissection was clear.  
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Chapter 4: Discussion 

Student Exam Performance 

There was a statistically significant difference between the overall grades of 

students that watched the video (Y) and those that did not watch the video (N) 

(p=0.0445). This likely occurred because students that chose to watch the video may be 

more proactive about utilizing resources or spending more time with the material.  

There was not a statistically significant difference of the averages in practical 

scores between those that watched the video (Y) and those that did not watch the video 

(N). However, for the carotid triangle questions on the practical those that watched the 

video had an average score of 78.57%, which is higher than those that did not watch the 

video with an average score of 73.89%. Those students that watched the video on average 

did about 5% better than those that did not. The students that watched the lab dissection 

video had a higher average on the carotid triangle questions in the lecture exam as well. 

They had an average score of 74.84%, while those that did not watch the video had an 

average score of 68.97%.  

A majority of the students watched the video one time. The students that watched 

the video performed about 5-6% better than those that did not. Even though there is no 

statistical significance, the majority of students would prefer to watch a short video, 

under eight minutes, once if it would help them perform about 5-6% better on an exam. 

Even though watching the dissection video correlated with higher performance on the 

exam, other factors need to be taken into consideration. This result could indicate that 

students watching the video are more proactive about utilizing all their learning 

resources. These students could be spending more time with the material, utilizing all 

resources, and therefore performing better in the classroom. Proposal for future studies 
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would be to assess the time spent on studying of all groups to determine if video is an 

efficient use of study time.  

Survey Results 

Student response to the survey question that asked students to rank how 

helpful/useful they found it was 4.4/5. Students that found the video to be helpful/useful 

indicated they were able to learn from the video. Student comments were: “helpful for 

visualizing the structures and understanding relationships” and “the explanations of 

relationships while showing the structures really helped.” This feedback that indicated the 

video helped students learn and understand the material indicates there was an increase in 

germanic load.  

The survey question asked students to rank how engaging the video was. Results 

indicated the students found the video to be mostly engaging, 4.2/5. The more students 

were engaged during the video, the less likely they were distracted by outside factors. 

This inferred that the video had decreased extraneous load. Learning tools implemented 

that strived to decrease extraneous load were implemented quiz questions, the video 

length was under 8 minutes total, and background music. Implementing other learning 

tools has a potential to make the video more engaging, future research is required.  

Students found the video to be most helpful for the practical. This is likely the result 

because a practical is a visual exam and the video utilized visuals. Some student 

comments were, “videos were super helpful for the practical,” and “good explanations, 

made it easier to see structures in lab.” 

The video material was clear, concise, and only included important structures and 

relationships the students were expected to know for their exams. This was to decrease 

intrinsic load. Student comments about the video was: “clear,” “helped illuminate 
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difficult concepts,” and “it was helpful and straight to the point.” These comments 

indicate that there was decrease of intrinsic load.  

Research Limitations 

 A major limitation of this study was that the participants could not be randomly 

assigned to groups: watched the video (Y) or did not watch the video (N). This was due 

to the circumstance that study material was not withheld from students. The results need 

to be taken with caution. Students that watched the video could be those that utilize extra 

study resources, spend more time with the material, and therefore perform better in the 

classroom. In order to be able to randomize the groups an option is to do the study before 

the course begins. However, this option is likely to lead to a lower number of 

participants. 

 Another limitation of this study was no control of outside factors that influence 

student performance. Some possible factors influencing student performance are: 

tutoring, study habits, sleeping patterns, stress, and more. A possible method to have 

better control over these factors is to test the students right after watching the video. 

However, that is likely to decrease voluntary participation from students. Since dental 

students already have a lot of exams and quizzes most would not want to participate in 

something additional.   

Conclusions 

The feedback and the data that was collected will be used to create another set of 

dissection videos for further testing. Both the videos on the carotid triangle and the 

infratemporal fossa will be available to students in future Head and Neck Anatomy 

courses. Student feedback from the surveys included in this study will be used to create 

more engaging and interactive videos in the future.  
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Even though this study’s results are not definitive, this study hopefully has 

highlighted the direction anatomy education is going. It is important to consider cognitive 

load in order to provide the best possible learning videos for students. This study has 

been able to provide a new and innovative way to study anatomy education and improve 

learning resources for anatomy students. This study and future studies that follow will try 

to improve student performance outcomes and study experiences. An understanding of 

which learning tools are most helpful and useful to students in anatomy dissection videos 

would benefit future anatomy students. 
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Chapter 5: An Investigation of Learning Features in Anatomy Videos 
Introduction 

Anatomy is a course that most, if not all, health care professionals are required to 

take. The cadaver lab is an important aspect of learning anatomy. With limited to no lab 

or classroom time for some courses, anatomy instructors are tasked with delivering the 

same quantity and quality of material (Topping, 2014). For students with or without 

cadaver access, it is important to have supplemental resources for students to be prepared 

for labs and exams. One way to better students’ learning experiences with cadavers is to 

provide an anatomy dissection video that students can access on electronic devices. It is 

important to understand cognitive factors that influence students’ learning when 

developing learning videos and learning tools. 

There is an interest in education to understanding cognitive and behavioral factors 

that enhance and diminish a student’s intellectual development (Casado et al, 2012). 

Background cognitive load is the foundation to understanding the active learning process 

in education. Cognitive load has three contributing aspects: intrinsic load, extraneous 

load, and germane load. Intrinsic load relates to the difficulty of the material. Extraneous 

load is a distraction, independent to the learning task. The last part of cognitive load is 

called germane load, which is the main goal of learning. It is the mental processing that is 

working directly to development of long-term memory (de Jong, T, 2010). Ideally, a 

educator will attempt to decrease intrinsic load and extraneous load while increasing 

germane load.  

At Creighton University School of Dentistry, a well-planned and organized 

lecture is crucial to the engaged student’s learning environment. First-year dental students 

are tasked with a heavy course load; therefore, many students have a cognitive overload. 
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Educators need to condense the material to its core and provide the best learning tools to 

help students learn.  

Engaging activities can help effectively facilitate storing schemas in long term 

memory (de Jong, T, 2010). Tools implemented in videos that students are finding useful 

to facilitate their learning are: interactive and guiding questions (Szpunar et al., 2013) and 

a shorter video length is more engaging (Guo et al., 2014). In one study students that used 

a dissection computer aid, which incorporated videos, quizzes, images, and dissection 

instructions performed 2.7% better than the non-users (McNulty et al., 2009). Computer 

aids and digital videos have been useful resources for students learning anatomy. 

The objective of this study was to: analyze whether certain learning features in 

anatomy dissection videos had a greater influence on student performance over other 

learning features. One dissection video was a simulation of students’ experiences in lab 

and the other was a lecture-based PowerPoint video. This research evaluated student 

preferences for different video-based learning features and effects on student exam 

performance. This was measured by survey feedback and participants’ performance on 

lecture and lab practical exams. The hypothesis was the students that watched a video 

performed significantly better on the corresponding material than those that did not watch 

them. This comparison showed which learning features were most useful and helpful to 

students for the production of future anatomy dissection videos. 

Materials and Methods 

Two different dissection videos were made: The Carotid Triangle and 

Infratemporal Fossa. Both incorporated different learning features, in order to evaluate if 

a combination of certain learning features were more effective than others. The video 

regarding the carotid triangle was filmed to simulate an experience a student would have 
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in lab. The video on the infratemporal fossa was assembled to simulate an experience a 

student would have in lecture, using still images. In order to eliminate bias, the same 

male narrated both videos. Utilizing the Teaching and Learning Center (TLC) on 

Creighton’s campus, a technician was recruited to join the project to assist with filming 

and editing. Both videos were filmed to demonstrate the structures and relevant 

relationships in the appropriate regions, as outlined in the Lab Instruction Manual. The 

Lab Instruction Manual is an essential component for the Head and Neck Anatomy 

course at Creighton University School of Dentistry (Jergenson, M. & Norton, N.). 

The Carotid Triangle dissection video utilized live action filming of a cadaver. A 

list of objectives was generated to plan learning goals and structure for the dissection 

video (Appendix A). A lesson plan was then compiled, which includes the narration 

script, visual cues for the film, and opening/closing credits (Appendix B). The video was 

filmed in Creighton University School of Dentistry’s Gross Anatomy lab. The technician 

took footage of the whole dissection of the carotid triangle, which lasted one hour and 

twenty minutes. The video was comprised of: male voice-over narration, three quiz 

questions with answers demonstrated, indication of structures with probe and forceps, 

background music. The video was under 8 minutes in length. This video was intended to 

simulate an experience the students would have in lab. 

In comparison, the Infratemporal Fossa video utilized a narrated PowerPoint 

video with still images. The still images were taken at different stages of the dissection. 

Images were obtained using a donor dissection at Creighton University School of 

Dentistry’s Gross Anatomy lab. The still images consisted of both cadaver and skull 

images. A script for the narrator was compiled, which also indicated each slide’s visual 

content (Appendix G). The video consisted of: male voice-over narration, preview slides, 
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two quiz questions with answers demonstrated, indication of structures through digital 

highlighting and labeled structures, and it was under 10 minutes in length. This video was 

designed to simulate more of a lecture experience. 

Students enrolled in Head and Neck Anatomy at Creighton University School of 

Dentistry were recruited to participate in the research project. After the carotid triangle 

lecture, students were presented the opportunity to voluntarily participate in each study 

(Appendix C for carotid triangle recruitment script and Appendix H for infratemporal 

fossa recruitment script). There were 100 first-year dental students that voluntarily 

participated in the carotid triangle study. There were 101 first-year dental students that 

voluntarily participated in the infratemporal fossa study. After research participants 

volunteered, they were asked to sign an informed consent document (Appendix D for 

carotid triangle and Appendix I for infratemporal fossa). Participants had an opportunity 

for questions and comments before agreeing to participate. 

There was no random assignment of participants to groups: watch the video (Y) 

and not watch the video (N). Those students not participating in the study also received 

access to the video. This was done so study material was not withheld from any students. 

The participants were given access to both dissection videos via a learning management 

system (Blueline - Head and Neck Anatomy course website). The videos were released 

on the day of the corresponding lecture and remained available for participants to access 

prior to the lecture and lab practical exam. Any students not enrolled in the course would 

not have access to the video. The video was accessed on the school’s or participants’ 

personal electronic devices, such as a computer or tablet. The exam scores provided 

quantitative data and student surveys provided qualitative data for the research.  
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After the students took their exams, they filled out a survey. The survey for the 

carotid triangle was administered to the participants after the exam, in person (Appendix 

E). The survey for the infratemporal fossa was administered after the 2nd lab quiz 

(Appendix J). The exam scores provided quantitative data and student surveys provided 

qualitative data for the research. After the survey was taken the participants were 

debriefed, followed by an opportunity for questions and comments (See Appendix F and 

Appendix K). 

Results 

On average students that watched either dissection video performed better on 

exam questions that were covered in the videos. The data sets that were investigated 

included high (A), middle (B-C), and low (D and below) performing students. 

Participants were separated into groups: those that watched the video (Y) and those that 

did not watch the video (N). Student performance on exam scores were compared 

between the two groups. For the carotid triangle, 70 students watched the video (Y) and 

30 did not (N) (N=100). For the infratemporal fossa, 74 students watched the video (Y) 

and 27 did not (N) (N=101). 

For the video on the carotid triangle, the overall grade for the students that 

watched the video was higher (84.82%) than the average score for those that did not 

watch the video (81.33%). This difference was statistically significant (p=0.0445). The 

average grade for the carotid triangle lecture questions for those students that watched the 

video (Y) was 74.84% and the average grade for those that did not watch the video was 

68.97%. There was no statistical significance between these two groups p(0.35). The 

average grade for the carotid triangle practical questions for those that watched the video 

was 78.57% and the average grade for those that did not watch the video was 73.89% 
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There was no statistical significance between those two groups (p=0.18). The students 

that watched the lab dissection video had a higher average on the combined total 

questions over the carotid triangle 77.83% than those that did not watch it 72.90%. 

However, this difference is not statistically significant (p=0.11). These results are shown 

in Figure 5.1 and Table 5.1. 

 
 

Overall Grade Y N  F-Test T-Test 

Count 70 30 100 0.408464 0.044512 

Average 84.81857 81.33333    

StDev 7.545923 8.520294    

      

CT Practical Y N  F-Test T-Test 

Count 70 30 100 0.037611 0.178813 

Average 78.57143 73.88889    

StDev 12.41488 16.91388    

      

CT Lecture Y N  F-Test T-Test 

Count 70 30 100 0.595959 0.351344 

Average 74.84286 68.96667    

StDev 28.08199 30.29793    

      

Combined Y N  F-Test T-Test 

Count 70 30 100 0.171212 0.113363 

Average 77.82571 72.90444    

StDev 13.17191 16.14387    

Table 5.1: Statistical analysis of the carotid triangle scores of overall grades, practical, 
lecture, and combined exams for each dependent variable in the study: the N, mean, and 
standard deviation. Including F-Test and 2-sample T-Test results. 
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In comparison, the overall grade for the students that watched the infratemporal 

fossa was 83.69% and for those that did not 83.66%. (p=0.987). The average grade for 

the infratemporal fossa lecture questions for those students that watched the video was 

94.86% and the average grade for those that did not watch the video was 93.33%. There 

was no statistical significance between these two groups (p=.559). The average grade for 

the infratemporal fossa practical questions for those that watched the video was 95.10% 

and the average grade for those that did not watch the video was 88.42% There was a 

statistical significance between those two groups (p=0.022). The students that watched 

the lab dissection video had a higher average on the combined total questions over the 

infratemporal fossa 95.01% than those that did not watch the video 90.31%. This 

difference is statistically significant via 2-sample T-test (p=0.05).  These results are 

shown in Figure 5.2 and Table 5.2. 
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Overall Grade Y N  F-Test T-Test 

Count 74 27 101 0.9007 0.9877 

Average 83.6946 83.6667    

StDev 8.0769 7.8482    

      

ITF Practical Y N  F-Test T-Test 

Count 74 27 101 0.01328 0.0222 

Average 95.1014 88.4259    

StDev 9.2106 13.3940    

      

ITF Lecture Y N  F-Test T-Test 

Count 74 27 101 0.0233 0.5590 

Average 94.8649 93.3333    

StDev 8.7965 12.4035    

      

Combined Y N  F-Test T-Test 

Count 74 27 101 0.0018 0.0574 

Average 95.0104 90.3134    

StDev 7.2510 11.6058    

Table 5.2: Statistical analysis of the infratemporal fossa scores of overall grades, 
practical, lecture, and combined exams for each dependent variable in the study: the N, 
mean, and standard deviation. Including F-Test and 2-sample T-Test results. 
 
Survey 

Participants were given the same survey to complete for each video. They were 

asked to rate the video on how useful/helpful it was on a Likert scale from one to five. 

The average response was 4.42 for the carotid triangle video and 4.29 for the 

infratemporal fossa video. The participants were asked to rate the video on how engaging 

it was on a Likert scale from one to five. The average response was 4.20 for the carotid 

triangle and 4.18 for the infratemporal fossa. The students were asked to write in a 

number for how many times they watched the video. The average number of times 

participants watched the carotid triangle video was 1.27 times, and the average response 

for the infratemporal fossa video was 1.48. The participants were asked what exam the 

video was most useful for; they chose between the options: lecture exam, lab practical 

exam, both exams, or neither. For both videos the exam was rated most useful for both 

exams. Participants were asked if they would like to see more videos similar to these for 
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head and neck anatomy and gross anatomy. The response was they wanted to see more 

videos for both courses. See Table 5.3 for comparative results.  

 
Table 5.3: Average results of survey responses for each video 
 

Participants were given a survey to indicate what implemented learning tools they 

preferred. The majority of students had a preference for the live action footage, when 

given the choice between the still images and live action video footage. The majority of 

students preferred having labels, highlights, and arrows on the images, as opposed to not 

having them implemented into the video. The majority of students had a preference for 

no background music, when given the choice between having background music and no 

background music. The majority of students preferred having outlines and previews, as 

opposed to not having them implemented in the video. A majority of students gave 

feedback that a “… combination of live dissection video and labels would be most 

helpful.” See Table 5.4 for comparative results.  

 
Table 5.4: Participants indicated their preferred implemented learning tools between the 
videos. All (*) were preferred on average. 
 

 The participants provided helpful feedback. They were given an opportunity to 

write any comments about their experiences with both videos. A common theme among 

student responses were, “They were very helpful review tools, helpful for visualizing the 

structures and understanding relationships.” One responder wrote, “I liked the videos, 

they were short/quick to watch but helped refresh my memory on lecture concepts.” 
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Another common theme was students would like to see some of these videos for the 

Gross Anatomy course, not just the Head and Neck Anatomy course.  

 Although most of the feedback was positive, there was some constructive 

criticism. A few students found the video hard to find on the course website. A couple 

students wrote they would like to see, “Netter images to relate it to lecture.” Other 

comments were students would like: better image quality and to have an option for 

subtitles. Some students found the narrator to be monotone and hard to understand.  

Research Limitations 

 A major limitation of this study was that the participants could not be randomly 

assigned to groups: watched the video (Y) or did not watch the video (N). This was 

because study material was not withheld from students. The results need to be taken with 

caution. Students that watched the video could be those that utilize extra study resources, 

spend more time with the material, and therefore perform better in the classroom. In order 

to be able to randomize the groups an option is to do the study before the course begins. 

However, this option is likely to lead to a lower number of participants. 

 Another limitation of this study was that there was no control of outside 

factors that influence student performance. Some possible factors influencing student 

performance are: tutoring, study habits, sleeping patterns, stress, and more. A proposal 

for future studies would be to assess the time spent on studying of all groups to determine 

if video is an efficient use of study time. A possible method to have better control over 

these outside factors is to test the students right after watching the video. However, that is 

likely to decrease voluntary participation from students. Since dental students already 

have a lot of exams and quizzes most would not want to participate in something 

additional.   
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 A statistician that is an expert in the field will be consulted for further analysis of 

the data. The possibility of a quantitative cross-over design will also be investigated.  

Conclusions 

On average students that watched either video performed better on the exam 

questions that were covered in the videos. By having the final video only include what 

the students need, there was a decrease of intrinsic load and extraneous load while there 

was an increase in germanic load. Students that watched the Infratemporal Fossa video 

performed significantly better than those that did not on the practical exam (p=0.02). 

Student survey responses indicated they would prefer to see a combination of videos – a 

combination of live action footage with highlighting/labels/arrows. From the cross-over 

design, the feedback and data that was collected will be used to create additional 

dissection videos for further testing. Both the videos on the carotid triangle and the 

infratemporal fossa will be available to students in future Head and Neck Anatomy 

courses. Student feedback from the surveys included in this study will be used to create 

more engaging and interactive videos in the future.  

In conclusion, the null hypothesis was rejected. Even though this study’s results 

are not definitive, this study hopefully has highlighted the direction anatomy education is 

going. It is important to consider cognitive load in order to provide the best possible 

learning videos for students. This study has been able to provide a new and innovative 

way to study teaching anatomy and improve learning resources for anatomy students. 

Future studies that follow will seek to improve student performance outcomes and study 

experiences. An understanding of which learning tools are most helpful and useful to 

students in anatomy dissection videos would benefit future anatomy students.  
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APPENDIX A: OBJECTIVES CAROTID TRIANGLE VIDEO 
 

1. Identify the boundaries of the carotid triangle. 

2. Identify the ansa cervicalis, be able to identify its relationship with the carotid 

sheath and find the superior contribution off the hypoglossal nerve. 

3. Open the carotid sheath and identify the structures inside – common carotid 

artery, vagus nerve, and internal jugular vein. Identify all the branches of the 

external carotid artery. 

4. Identify the nerves branching off the vagus and hypoglossal nerve.   

5. Identify the sympathetic trunk and the superior cervical ganglia. 
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APPENDIX B: LESSON PLAN 
 
Opening credits: 
Creighton University School of Dentistry  
The Carotid Triangle 
Anna Forbes, Margaret Jergenson, DDS, Gilbert Willett, PhD, MS 
Narrated by: James Spagna 
 
Start with wide frame showing already removed skin and superficial fascia. 
 
Narrator: The carotid triangle is a subdivision of the anterior triangle. We have removed 
the skin and superficial fascia. We will reflect the platysma out of the way and show the 
boundary muscles.  
 
Reflect the platysma. 
 
Narrator: The posterior boundary is the sternocleidomastoid. The anterior boundary is the 
superior belly of the omohyoid. Here is the tendon of the superior boundary, which is the 
posterior belly of the digastric muscle. The stylohyoid muscle comes down and parallels 
the posterior digastric. You can see the stylohyoid muscle wrap around the tendon of the 
posterior belly of the digastric muscle.  The stylohyoid muscle is the more fibrous 
muscle, while the posterior belly of the digastric muscle is more tendinous. After 
identifying the sternocleidomastoid, you will reflect the muscle from its attachment to the 
clavicle and sternum.  
 
Reflect the sternocleidomastoid. 
 
Narrator: The ansa cervicalis is a motor loop from the cervical plexus comprised of 
anterior rami of C1-C3. It will supply the strap muscles.  
 
Identify the ansa cervicalis. Show the carotid sheath then show the removal of the sheath 
to display the contents. 
 
Narrator: The contents of the carotid sheath are: the common carotid artery, internal 
jugular vein, and vagus nerve. The deep cervical lymph nodes are also located in the 
carotid sheath and will be removed. The ansa cervicalis is formed by the connection 
between the anterior limb and the posterior limb. It is surrounding the contents of the 
carotid sheath: the internal jugular vein, common carotid artery, and between them is the 
vagus nerve.  
 
Q: What is the relationship between the ansa cervicalis and the carotid sheath?  
A: The ansa cervicalis is superficial to the carotid sheath. Show relationship. 
 
Narrator: The common carotid artery will bifurcate at the level of C3 into an internal and 
external carotid artery. The internal carotid has no branches and the external carotid is 
what we are focusing on. The first branch off the external carotid artery is the superior 
thyroid artery traveling inferiorly toward the upper pole of the thyroid gland. The 
superior laryngeal artery branches off and pierces the thyrohyoid membrane. The nerve 
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paralleling the superior thyroid artery is the external laryngeal nerve, which supplies the 
cricothyroid muscle. The superior laryngeal artery is paralleled by the internal laryngeal 
nerve, which passes through the thyrohyoid membrane to provide sensation to the larynx.  
 
Narrator: The loop of the ansa cervicalis is coming off the hypoglossal nerve. This is 
where the hypoglossal nerve is curving around the occipital artery coming off the 
external carotid. Occipital artery travels superior and posterior behind the external ear. 
The other branch coming off the hypoglossal nerve, before entering the submandibular 
triangle, is the nerve to the thyrohyoid muscle.  
 
Narrator: Coming off the external carotid artery going anteriorly is the lingual artery. 
Superior to that is the facial artery. It’s traveling into the submandibular triangle by 
passing under the posterior digastric. Ascending pharyngeal artery comes off the 
posterior aspect of the external carotid, just above the bifurcation, but it will not be 
identified in this dissection.  
 
Q: What is the relationship between the occipital artery and the hypoglossal nerve?  
A: The hypoglossal nerve will loop around the occipital artery.  Show relationship. 
 
Narrator: Deep to the contents of the sheath are the longus coli muscles. The sympathetic 
trunk lies superficial to the longus coli muscles. If you follow more superiorly you come 
to a wider section of that, which is the superior cervical ganglion. 
 
Q: What muscles make up the floor of the carotid triangle? 
A: Here is the hyoid bone and the muscle lying deep to the posterior digastric muscle is 
the hyoglossus muscle. The middle constrictor is in this area. Inferior to the hyoid bone is 
the thyrohyoid muscle. The other muscle in this region is the inferior constrictor muscle.  
 
Closing credits: 
Creighton University School of Dentistry 
Thank you to the donors and their families that have contributed to the Universities of 
Nebraska. Your donation is appreciated, and it will continue to educate students in years 
to come. 
 
Presented by: 
Anna Forbes 
Margaret Jergenson, DDS 
Gilbert Willett, PhD, MS 
 
Narrated by:  
James Spagna 
 
Created by: 
Phil Beagle 
Creighton University 
TLC – The Learning Center 
Thank you 
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APPENDIX C: PRINCIPAL INVESTIGATOR RECRUITMENT SCRIPT 

 I am conducting a research project that will assess the usefulness and 

effectiveness of the learning tools implemented into an anatomy dissection video. 

Participation is on a volunteer basis, and all students taking this course is eligible to 

participate. As a participant you will be asked to watch a dissection video about 7 

minutes long on the carotid triangle of the neck. After you watch the video you will take 

a survey giving us feedback on the usefulness and effectiveness of these tools in the 

learning video. We will also be looking at exam scores to see if any participants 

performed better. All of your information will be kept confidential. There is a consent 

form for anyone that wishes to participate, learn more about the study, and your rights as 

a participant. Please feel free to ask any questions. 
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APPENDIX D: CAROTID TRIANGLE CONSENT FORM 
 
Useful Learning Tools in Anatomy Dissection Video 
Research Informed Consent 
Date: 1/8/19 

 
Dear Participant, 
 
The nature of this research project is to assess the usefulness and effectiveness of the 
learning tools implemented into an anatomy dissection video. As a participant you will be 
asked to watch a dissection video on the carotid triangle of the neck during the Head and 
Neck Anatomy course in the spring of 2019. This should take you about 8 minutes to 
complete. There will be a follow-up survey that will also take about 5 minutes to 
complete for quantitative data. As a dental student taking Head and Neck anatomy you 
are eligible to participate in this research. This is a research project that is volunteer based 
participation - you have the right to not participate or to remove yourself from the study 
at any time. Researchers may remove you from the study if it is in your best interest or 
for any other reason without your consent. There is no penalty for not completing the 
study. There is no anticipated additional risk in taking this study then you experience on 
daily basis. There are no additional costs for you to participate in the study, and you will 
not be compensated for participating. There is an anticipated benefit to understanding the 
anatomy of the carotid triangle for the students and an understanding of which learning 
tools are more helpful and useful to students. Dental students may benefit from the 
information found through the study.  
 
We will keep all information about you confidential: name, course grades, and exam 
grades. Only the principal investigator, Anna Forbes, the research supervisor, Dr. Willett, 
and Creighton University Institutional Review Board (IRB) will be looking at course 
records and the consent form.  
 
We will do everything we can to keep your information and grades confidential. 
However, it is not guaranteed, as we may need to report the data to agencies if required 
by law. We may present findings at meetings or publish the results of the research, in 
those cases we will always keep your records: name, address, private information, and 
personal course grades private.  
 
If you have any questions about the research and about your rights as a research 
participant, then you can contact Anna Forbes at 402-980-2337 or 
annaforbes@creighton.edu or Dr. Willett at gibwillett@creighton.edu. If the participant 
has questions about research participants’ rights, the contact must be the Institutional 
Review Board at 402-280-2126. 
 
Sincerely, 
Anna Forbes  
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Bill of Rights for Research Participants 

 
As a participant in a research study, you have the right: 

1. To have enough time to decide whether or not to be in the research study, and to 
make that decision without any pressure from the people who are conducting the 
research.  

2. To refuse to be in the study at all, or to stop participating at any time after you 

begin the study. 

3. To be told what the study is trying to find out, what will happen to you, and what 

you will be asked to do if you are in the study. 

4. To be told about the reasonably foreseeable risks of being in the study. 

5. To be told about the possible benefits of being in the study. 

6. To be told whether there are any costs associated with being in the study and 
whether you will be compensated for participating in the study. 

7. To be told who will have access to information collected about you and how your 

confidentiality will be protected. 

8. To be told whom to contact with questions about the research, about research-

related injury, and about your rights as a research participant. 

9. If the study involves treatment or therapy: 

a. To be told about the other non-research treatment choices you have. 

b. To be told where treatment is available should you have a research-related 
injury, and who will pay for research-related treatment. 
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APPENDIX E: SURVEY OF CAROTID TRIANGLE DISSECTION VIDEO 
 
1. Did you find this learning tool (video) to be useful/helpful? (circle one) 
Not useful/helpful    Very useful/helpful 

  1 2 3 4 5 
 
2. How engaging was the learning tool (video)? (circle one) 
Not engaging      Very engaging 
  1 2 3 4 5 
 
3. How many times did you watch the learning tool (video)? (write a number) ______ 
 
4. Did you find this useful for (circle one)? 

 
Lecture exam  Practical exam   Both  Neither 

 
5. Would you find it helpful to have more learning tools (videos) like this available for 

more head and neck labs? (circle one)  
Y   /   N 
 
Gross anatomy? (circle one) Y   /   N 
 

6. Is there anything you would like to have added to the video to enhance your learning? 
 
 
 
 
 
 
 
 
 

7. Please provide any final comments and feedback about your experience with the 
video.  
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APPENDIX F: CAROTID TRIANGLE DEBRIEFING STATEMENT 
 
This study is concerned with assessing the effectiveness of learning tools in an anatomy 
dissection video. Previous studies have found that anatomy videos are successful as an 
educational tool. Students that watched anatomy videos felt more comfortable with the 
material and performed better in class. However, this study is interested in finding which 
learning tools being implemented into an anatomy video are the most helpful and useful 
as measured by participants’ performance on lecture and lab practical exams and through 
survey feedback. It is hypothesized student performance will increase and students will 
find these learning tools helpful and useful after watching the dissection video.  
 
In this study you were given access to watch a video on the carotid triangle of the neck. 
Exam questions about the carotid triangle will be compared between students that 
watched the video and students that did not watch the video. Only exam questions will be 
used that were covered in the video. If the hypothesis is correct, the students that watched 
the video would have performed significantly better than those that did not watch it. 
Questions from the lab practical and lecture exam will be assessed. The survey will 
collect qualitative data and aid researchers in understanding how helpful and useful 
students found the video. These results will be compared to the results of the 
infratemporal fossa in order to get a better understanding of which learning tools were the 
most helpful and useful overall.  
 
Please let us know if you would like your data to be withdrawn from the study. If you 
would like to be notified of the research findings, then contact Anna Forbes at 402-980-
2337 or annaforbes@creighton.edu.  
 
If you have ethical concerns about the research study, please contact the Institutional 
Review Board at 402-280-2126. Contact information for the IRB in case there are ethical 
concerns about the research.  
 
Thank you for participating in this study.  
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APPENDIX G: INFRATEMPORAL FOSSA SCRIPT 
 
Slide 1:  
Creighton Dental School Logo 
 
Slide 2:  
Title Slide 
 
Slide 3: 
 Before we get to the infratemporal fossa, a point of reference seen from the lateral view, 
is the temporal region, which extends from SUPERIOR TEMPORAL LINE to 
ZYGOMATIC ARCH. 
 
Slide 4:  
The Infratemporal region is located INFERIOR to the Temporal Region. From the lateral 
aspect the region extends from the ZYGOMATIC ARCH to the MEDIAL ASPECT OF 
THE RAMUS OF THE MANDIBLE. 
 
Slide 5:  
We will be discussing the infratemporal fossa and its boundaries and contents. 
 
Slide 6:  
Here are the 6 boundaries of the infratemporal fossa. (Slight pause) 
 
These are the specific anatomical landmarks that you are responsible for. Please make 
sure you are familiar with all of these terms. 
 
Slide 7: 
This slide shows the infratemporal fossa is a complex 3-dimensional region.  
  
This 6-sided, color coded shape is a simplified structure to help give you a better 
understanding spatially of the infratemporal fossa.  
 
The Shape is seen from an inferior and anterior aspect. 
 
The purple arrows represent the medial border… Lateral Pterygoid Plate.   
The Yellow arrow represents the anterior border…the Posterior Maxilla. 
The Green arrow represents the lateral border…the Ramus of the Mandible. 
 
Slide 8: 
This slide shows the Red arrow representing the superior border…the Infratemporal 
Surface of the Sphenoid Bone.  
The Orange arrow represents the Inferior border…the Medial Pterygoid Attachment. 
The Blue arrow represents the Posterior border…Tympanic Plate, Styloid Process and 
Mastoid Process.  
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Slide 9: 
The superior boundary, the infratemporal surface of the sphenoid bone.  
Specifically, the greater wing of the sphenoid bone which includes the foramen ovale and 
the foramen spinosum. 
 
Slide 10: 
These images are demonstrations of the anterior boundary, the posterior portion of the 
maxilla. 
  
Slide 11:  
The medial boundary, the lateral pterygoid plate.  
The lateral pterygoid muscle, a muscle of mastication, attaches to the lateral pterygoid 
plate.   
 
Slide 12: 
The posterior boundary consists of three specific landmarks which will be seen on the 
next three slides.  
The magenta arrow on the following three slides will introduce the new anatomic 
landmark.  
 
These images are demonstrations of the tympanic plate, a landmark of the Posterior 
boundary.  
 
Slide 13:  
These images are demonstrations of the styloid process a landmark of the Posterior 
boundary. 
 
Slide 14: 
These images are demonstrations of the Mastoid Process a landmark of the Posterior 
boundary.  
 
Slide 15: 
These images are demonstrations of the lateral boundary, the medial surface of the ramus 
of the mandible.  
The ramus of the mandible lies inferior to the condylar process and the coronoid process 
of the mandible 
 
Slide 16: 
These images are demonstrations of the inferior boundary, the medial pterygoid 
attachment to the mandible.  
The medial pterygoid muscle has two heads, deep and superficial. The muscle originates 
on the medial surface of the lateral pterygoid plate and inserts on the medial aspect of the 
ramus of the mandible and the angle of the mandible, which is shown in black.  
 
Slide 17: 
There are 4 muscles of mastication. 3 of the 4 muscles, seen in bold, are located within 
the fossa.  
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The masseter is located on the lateral aspect of the ramus of the mandible. Therefore, it is 
not considered a muscle in the infratemporal fossa.  
The Mandibular division of the trigeminal nerve (V3) innervates all of the muscles of 
mastication.  
 
 
Slide 18:  
The Temporalis muscle travels deep to the zygomatic arch and continues in an inferior 
direction to the medial aspect of the coronoid process 
 
Slide 19:  
The next two images of the muscles of mastication are not taken from the cadaver. 
Though, you will be responsible for all of the muscles of mastication.  
 
In order to expose the medial pterygoid, indicated by the green arrow, a portion of the 
ramus of the mandible and the coronoid process has been removed.  
 
As a reminder, the medial pterygoid attaches to the medial surface of the angle of the 
mandible  
 
Slide 20:  
In order to expose the both heads of the lateral pterygoid muscle, indicated by the green 
arrow, the pterygoid plexus of veins, which surrounds the muscle, have been removed. 
  
Slide 21: (Question Slide) 
What Nerve innervates all of the muscles of mastication? Please be specific. 
 
Slide 22: (Answer Slide) 
Mandibular Division of the Trigeminal Nerve (V3) innervates all of the muscles of 
mastication.  
The arrow is demonstrating the V3 Trunk entering the infratemporal fossa via the 
Foramen Ovale. 
 
Slide 23:  
You are responsible for all of the arteries listed, though we will only focus on the bolded 
arteries in the dissection images.  
 
Maxillary artery branches off of the external carotid artery. The Maxillary artery is 
separated into 3 parts. The first two parts of the max artery are located within the fossa.  
 
All the veins have been removed for clarity in the dissection images. Though, you are 
responsible for knowing the veins. All of the mentioned arteries have accompanying 
veins. All these veins drain into the Pterygoid Plexus.  
 
Slide 24: 
The mouth is anterior, and the external acoustic meatus is posterior. Remember to first 
orient yourself when in lab and looking at slides.  
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The images to follow will be slightly zoomed into the region superior to the cut edge of 
the ramus of the mandible.   
 
Slide 25: 
The Maxillary artery is a branch of the external carotid artery. It can be seen deep or 
superficial to the lateral pterygoid muscle.  
 
Slide 26: 
The middle meningeal branch comes off the first part of the maxillary artery. 
A noteworthy relationship is (slight pause) the middle meningeal Branch is surrounded by 
the Auriculotemporal nerve. 
 
Slide 27:  
The accessory meningeal branch is a small structure. 
Accessory meningeal artery arises either from the first part of maxillary artery or the 
middle meningeal artery with almost equal frequency. (According to Bergman et al.,) 
accessory meningeal artery is present in about 96 % of individuals  
 
Slide 28: 
The inferior alveolar branch comes off the first part of the maxillary artery. 
It will travel in an inferior direction on the medial aspect of the mandible and runs with 
the inferior alveolar nerve into the mandibular foramen.  
 
Slide 29:  
The buccal branch comes off the second part of the maxillary artery. 
 
Slide 30: 
These are the Anterior and Posterior Deep Temporal Arteries. They travel in a superior 
direction off of the second part of the maxillary artery. They supply the temporal region 
including the temporalis muscle.  
 
These are the only arteries that supply the muscles of mastication that are still in tact. The 
remaining arteries that supply the muscles of mastication were removed in order to 
expose additional structures.  
It is important to note, you are still responsible for knowing all the arteries that supply the 
muscles of mastication. 
 
Slide 31: 
The mandibular division of the trigeminal nerve enters the infratemporal fossa via the 
foramen ovale.  
There are two trunks of V3, Anterior and Posterior. You are responsible for all the nerves 
listed below… though we will only be focusing on the bolded nerves in the dissection 
images.  
 
Slide 32:  
The mouth is anterior, and the external acoustic meatus is posterior.  
Note this image is taken slightly from the anterior view.  
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Slide 33:  
The mandibular division of the trigeminal nerve V3 supplies the muscles derived from 

the 1
st
 pharyngeal arch.  

You are responsible for knowing all muscles that are innervated by V3.   
You are also responsible for the name of the specific branch of V3 that will innervate that 
particular muscle …I will be highlighting a few of those specific branches of V3.  
 
Slide 34:  
The long buccal Nerve passes anteriorly between the two heads of the lateral pterygoid 
muscle (which has been removed). And continues in an inferior direction and appears 
anterior to the ramus of the mandible before it passes through the buccinator muscle.  
 
Slide 35:  
The Auriculotemporal nerve encircle the middle meningeal artery and continues 
posteriorly, it as it provides sensory innervation to the TMJ.    
 
Slide 36:  
The lingual nerve runs in an inferior direction on the medial aspect of the mandible and 
enters the oral cavity lying against the lingual tuberosity of the mandible.   
 
Slide 37:  
The Chorda Tympani nerve is a small structure. 
Though the Chorda tympani nerve travels with the lingual nerve, it is important to note 
that it is not a branch of the trigeminal nerve. It is a branch of the facial nerve (cranial 
Nerve VII)  
 
Slide 38: 
The inferior alveolar nerve runs inferior on the medial aspect of the mandible and enters 
the mandibular foramen.   
 
Slide 39:  
The Nerve to the mylohyoid is a small structure. The nerve to the mylohyoid runs with 
the inferior alveolar nerve and branches before the inferior alveolar nerve enters the 
mandibular foramen.   
 
Slide 40: (Question Slide) 
What is the relationship between the Middle Meningeal Artery and the Auriculotemporal 
Nerve 
 
Slide 41: (Answer Slide) 
The Auriculotemporal nerve (demonstrated in yellow) wraps around the Middle 
meningeal artery (demonstrated in red). 
 
Slide 42: (Acknowledgements) 
Thank you to these individuals and donors that made this educational tool possible. 
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APPENDIX H: PRINCIPAL INVESTIGATOR RECRUITMENT SCRIPT FOR 
INFRATEMPORAL FOSSA   

 
Throughout this spring semester, I will be conducting a research project that will evaluate 

the effectiveness and efficiency of a narrated via voice-over PowerPoint as a Head and 

Neck Anatomy teaching tool. The feedback received from the participating individuals in 

the study via survey and exam results will help determine the effectiveness and efficiency 

of the teaching tool. You are qualified for your potential participation in the study 

because of your current enrollment in Head and Neck Anatomy. If you decide to 

participate in the study, you will be asked to watch a 9-minute narrated PowerPoint video 

(at your convenience) prior to taking a regularly scheduled neck and neck anatomy exam. 

All your information will be kept confidential. If you are interested in potentially 

participating in the study, learning more about the study and your rights as a participant 

please take a consent form. I will be here to answer any questions. Also, if a further 

follow-up is required, my contact information is attached to the consent form.  
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APPENDIX I: INFRATEMPORAL FOSSA INFORMED CONSENT 
 
Dear Participant,  
This is a study of a Head and Neck Anatomy teaching tool. The study involves 
researching the effective use of an annotated PowerPoint in the Head and Neck Anatomy 
classroom and lab setting. Specifically, the region of the infratemporal fossa. The purpose 
of this research is to learn if the most effective and efficient way to teach the 
infratemporal fossa in Head and Neck Anatomy is through an annotated PowerPoint. The 
feedback from the participating individuals in the study via survey and exam results will 
help determine the effectiveness and efficiency of the teaching tool. You are qualified for 
your potential participation in the study because of your current enrollment in Head and 
Neck Anatomy. Therefore, I invite you, the current Head and Neck Anatomy student, to 
participate in the study. If you decide to participate in the study, you will be asked to 
watch a 7-10 minute annotated PowerPoint with voiceover video (at your convenience) 
prior to taking a regularly scheduled Head and Neck Anatomy exam. The exam will 
include questions involving the infratemporal fossa. Following the exam, the subjects 
will be asked to take a 5-minute survey with a briefing and question and answer segment 
to follow. The survey will be looking for feedback from the subject’s thoughts on the 
video: its efficiency, effectiveness and overall use to the subject. Questions will range 
from: rating scale, rank order and open ended.   
 
Benefits of Participating in the Study 
The potential benefits of participating in the study, may include but are not limited to, a 
better understanding of the infratemporal fossa and helping future dental students benefit 
by potentially implementing this teaching tool more frequently in the Head and Neck 
Anatomy classroom and lab.   
 
Risks of Participating in the Study 
There is no more risk than is encountered in everyday life for the subjects who are willing 
to participate in the study.  
 
Confidentiality 
Records that identify you may be looked at by others. The list of people who may look at 
you research records are: Dr. Gilbert Willett, Dr. Margaret Jergenson, Anna Forbes, 
myself, the Creighton University Institutional Review Board (IRB) and other internal 
departments that provide support and oversight at Creighton University. We may present 
the research findings at professional meetings or publish the results of this research study 
in relevant journals. However, we will always keep your name, address, or other 
identifying information private. 
 
Research-Related Injury   
There is no more risk than is encountered in everyday life for the researchers who were 
willing to participate in the study.  
 
Contact:  
If you have any further questions about your role in the study please contact either Dr. 
Gilbert Willett or myself. 
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Email: Jamesspagna@creighton.edu 
Phone: +1 (224) 717-0929 
 
Email: Gibwillett@creighton.edu  
Phone: +1 (402) 280-1825 
 
Questions about research participants rights, the contact must be the Institutional Review 
Board at 402-280-2126.  
 
Sincerely,  
James B. Spagna  

Bill of Rights for Research Participants 
 
As a participant in a research study, you have the right: 

1. To have enough time to decide whether or not to be in the research study, and to 
make that decision without any pressure from the people who are conducting the 
research.  

2. To refuse to be in the study at all, or to stop participating at any time after you 

begin the study. 

3. To be told what the study is trying to find out, what will happen to you, and what 
you will be asked to do if you are in the study. 

4. To be told about the reasonably foreseeable risks of being in the study. 

5. To be told about the possible benefits of being in the study. 

6. To be told whether there are any costs associated with being in the study and 
whether you will be compensated for participating in the study. 

7. To be told who will have access to information collected about you and how your 

confidentiality will be protected. 

8. To be told whom to contact with questions about the research, about research-
related injury, and about your rights as a research subject. 

9. If the study involves treatment or therapy: 

a. To be told about the other non-research treatment choices you have. 

b. To be told where treatment is available should you have a research-related 
injury, and who will pay for research-related treatment. 
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APPENDIX J: INFRATEMPORAL FOSSA LEANRING TOOL AND 
COMPARISON SURVEY  

 
1. Did you find this learning tool (video) to be useful and helpful? (circle one) 

Not useful        Very useful 
 1 2 3 4 5 

 
2. How engaging was the learning tool (video)? (circle one) 
  Not engaging      Very engaging 
 1 2 3 4 5 
 
3. How many times did you watch the learning tool (video)? (write a number) ______ 
 
4. Did you find this useful for: (circle one) 

 
Lecture exam    Lab Practical exam/Lab Quiz       Both  Neither 

 
5. Would you like to have more learning tools (videos) like this available for more Head 

and Neck Anatomy labs? (circle one) Y   /   N 
 
Gross Anatomy? (circle one) Y   /   N 
 

6. Is there anything you would like to have added to the video to enhance your learning? 
 

 
7. Please provide any final comments and feedback about your experience with the 

video 
 
 

 
8. Of the two learning tools (video) being compared, circle the one you thought was 

more helpful and useful. 
 

Still image    Dissection video (live action) 
 
Written quiz question and answer Verbal quiz question and answer 
 
Labels, arrows, and highlights  No labels, arrows, or highlights    
 
No background music               Background music 
 
Outlines/Previews    No outlines/Previews 
 
9. Please provide any final comments regarding your overall experience with both 

videos, and how to improve learning for this course? (If you need more room, please 
continue writing on the back) 
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APPENDIX K: INFRATEMPORAL FOSSA DEBRIEFING STATEMENT  
 

I first want to thank you for your participation in the study. It is hypothesized the students 
who watch the PowerPoint video will show an increased performance on the lecture and 
lab practical examinations and students will find the use of these learning approaches in a 
PowerPoint helpful and effective.  
 
In this study you were given 24-hour unlimited access to watch an educational narrated 
PowerPoint video on the infratemporal fossa. As a reminder, we will be using the 
feedback from the handwritten anonymous surveys, lab practical exam results and lecture 
exam results to analyze the effectiveness of the Infratemporal Fossa learning tool.  We 
will use the lab practical and lecture exam results as our quantitative data. Using only 
questions that were covered in the video for our data, we will compare the results of the 
students who watched the video to the students that did not.  We will then look at the 
surveys for our qualitative data. The goal of the survey was to get a better understanding 
of student feedback: how effective did you find the Infratemporal Fossa PowerPoint 
video, how many times did you watch the video, did you find the video was more helpful 
in a lab or a lecture setting, anything you would add to the video to enhance learning and 
additional comments. These results of the survey will be compared to the results of the 
Carotid Triangle to get a better understanding which learning tools were the most helpful.   
Please let us know if you would like your data to be withdrawn from the study. If you 
would like to be informed of the research findings or have any additional questions, 
please contact James B. Spagna at 224-717-0929 or Jamesspagna@creighton.edu 
If you have any ethical concerns about the research study, please contact the Institutional 
Review Board at 402-280-2126.  
 
 
 
 
 
 


