
 

  



 
 

 

 

          



i 
 

INFRATEMPORAL FOSSA: 

A LEARNING TOOL FOR HEAD AND NECK 

ANATOMY 
 

 

By:  

James B. Spagna  

 

 

A THESIS  

Presented to the Faculty of  

The Graduate College at Creighton University  

In Partial Fulfillment of Requirements  

For the Degree of Master of Science in the Department of Oral Biology 

 

 

Under the Supervision of Dr. Gilbert M. Willett 

Advising from: Dr. Margret Jergenson, Dr. Neil N. Norton,  

Dr. Barbara O’Kane, and Dr. Michael D. Weston  

 

Omaha, Nebraska 

2019 



ii 
 

  



iii 
 

Infratemporal Fossa: A Learning Tool for Head and Neck Anatomy 

James B. Spagna1, Margret Jergenson1¥, Neil N. Norton1¥, Barbra O’Kane1¥, Michael D. 

Weston1¥ and Gilbert M. Willett1¥ 

1Creighton University School of Dentistry, Dept. of Oral Biology, Omaha, NE, USA – 68178 

Abstract 

Background/Purpose - Historically when creating an educational learning tool, especially a 

video, the theory of cognitive load is crucial to address. A single learning experience will consist 

of three components: intrinsic load, germane load and extraneous load. Students learn the most 

efficiently when an educator can increase germane load and decrease intrinsic and extrinsic 

loads. Educators are challenged to create a condensed, yet insightful and engaging lecture. Most 

lectures are supplemented with a PowerPoint presentation. Though, a common issue seen with 

PowerPoint presentations is the presence of cognitive overload. Providing too much information 

on one slide, both audibly and visually, can cause distraction and confusion because individuals 

can only process so much information at once.  

A few aspects to consider when creating a successful education video: the length of the video 

(being the most important), inflection of the narrator’s voice, altering the pace at which the 

voice-over read and integrating questions into the video.  

The purpose of this study is to evaluate the effectiveness of specific learning approaches in the 

classroom and anatomy lab, while using a digitally highlighted, narrated PowerPoint with still 

images and integrated questions. The objective of this project was to determine the most 

efficient, helpful and effective learning approach that has been implemented into the learning 

tool. 
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Methods – The PowerPoint with narration video was under ten minutes, and the material 

included: boundaries of the infratemporal fossa, contents (muscles, vasculature, and nerves) and 

important relationships. The video was made available to those students in their first year at 

Creighton School of Dentistry. The lab practical and lecture exam scores pertaining to the 

infratemporal fossa were compared between students that watched and did not watch the video. 

The participants filled out a survey (Appendix D) to further understanding on how helpful and 

useful students found the video. The students also compared two videos (Infratemporal Fossa 

and Carotid Triangle) and noted their preference for each of the learning tools.  

Results – The results were obtained by looking at both the qualitative- anonymous survey results 

and the quantitative- lecture and practical exam scores. The class was separated into 4 groups (A, 

B, C & D and below). Then the groups were further separated into two categories: watched and 

did not watch the video. A T-test, F-test, averages of those who watched vs. did not watch were 

compiled and the findings were noteworthy. Students that watched the video scored an average 

of 6.7% higher on the practical questions and 1.5% higher on the lecture exam questions 

pertaining to the infratemporal fossa than those who did not watch the video.   

Conclusion – The study’s hypothesis was 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 specific learning approaches in PowerPoints helpful and effective. Based on 

the results the hypothesis is proven to be true. Using these learning approaches in the classroom 

and lab could be beneficial to future Creighton School of Dentistry students.    

 

Key Words: Infratemporal Fossa, Head and Neck Anatomy, PowerPoint, Cognitive Overload, 

Still (Dissection) Images, Digital Highlight, Video, Voice-over, Learning Tool, Mentors¥ 
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Chapter 1: Introduction 

Historically when creating an educational learning tool, especially a video, the theory of 

cognitive load is crucial to address. According to Brame (2015), any learning experience consists 

of three components: intrinsic load, germane load and extraneous load. Intrinsic load addresses 

the level of complexity of the information, the more complex the higher the intrinsic load. A 

common example to describe the levels of intrinsic load is vocabulary compared to grammar 

(Merrienboer et. al., 2009). A single word or word association is an example of an item with low 

intrinsic load. Whereas, grammar is an example of a subject with a high intrinsic load because of 

its complexity and specific structure to a particular language. Extraneous load can affect learning 

in a negative manner. An example of extraneous load is lack of direction. This leads the 

individual to learn using a trial and error method. This is an inefficient way for the learner to 

achieve their end goal. Lack of direction can be seen in the classroom, for example a poorly 

organized lecture. This causes the learner to potentially lose focus, therefore, having to learn the 

material on their own. Germane load is the crux of learning. It is the level of necessary exposure 

to the material for the individual to achieve their learning goal. An educator creating a lesson 

plan strives to continually keep students engaged. This allows students to intake, process, 

correlate new information with known information and start to commit the new information to 

long term memory. Students learn the most efficiently when an educator can increase germane 

load and decrease intrinsic and extrinsic loads. At Creighton University School of Dentistry, a 

well-planned and organized lecture is crucial to the engaged student’s learning environment. The 

first-year dental students are tasked with a heavy course load, where time management is critical 

to succeed. Educators are challenged daily to create a condensed, yet insightful and engaging 

lecture. Most lectures are supplemented with a PowerPoint presentation. Though, a common 

issue seen with PowerPoint presentations is the presence of cognitive overload. Providing too 
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much information on one slide, both audibly and visually, can cause distraction and confusion 

because individuals can only process so much information at once. Though, providing an 

inefficient amount of information can lead the student to create their own interpretation of the 

material. Therefore, ineffective communication can present a risk. According to Atkinson et. al. 

(2004), there are five techniques to reduce cognitive overload and improve effective 

communication when using PowerPoint.  

1. Write a clear headline that explains the main idea of every slide.  

2. Break up your story into digestible bites in the Slide Sorter view.  

3. Reduce visual load by moving text off-screen and narrating the content.  

4. Use visuals with your words, instead of words alone.  

5. Rigorously remove every element that does not support the main idea.  

An essential aspect of successful teaching is keeping the student body engaged throughout 

the lecture. In this study, an annotated PowerPoint was used with a young adult male voice-over. 

The file was uploaded as a .mp4 video, therefore, the students had unlimited 24-hour access to 

the learning tool. Evans (2008) states, “Previous studies in e-learning (Evans and Gibbons, 2007, 

Evans et al., 2004) have suggested that well-designed virtual learning materials, by increasing 

the amount of control learners have over the learning process, can be more efficient and effective 

than traditional alternatives. The study also suggests that through effects such as interactivity and 

personalization, they can increase learner’s engagement and receptivity” (Evans 2008 Pg. 493). 

Giving the learner 24-hour access allows them to choose when, where and at what pace they 

want to watch the learning tool. The learner can pause the learning tool, change the pace of the 

narrator’s voice and fast forward, rewind and replay the video an unlimited amount of times.   
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According to Brame (2015), there are a few key aspects in creating a successful 

education video: the timing (being the most important), inflection of the narrator’s voice, altering 

the pace at which the voice-over read and integrating questions into the video. Keeping the 

timing of a video short is crucial for maximum student engagement. A study performed by Guo, 

et. al. (2014) showed that nearly 100% of students tended to watch the entire video if it was 9 

minutes or less in length. As the video length increased from 9 to 12 minutes, the student 

engagement decreased by 50%. Another way to increase student engagement is using inflections 

in the narrator’s voice and altering the pace at which the narrator is reading (Guo, et. al. 2014). 

This can help grab and keep the student’s attention throughout the video. Finally, the use of 

active learning within in an educational video can help maximize student engagement (Guo, et. 

al. 2014). For example, integrating questions within the educational video allows the educator to 

put emphasis on a subject. The use of active learning and a high level of student engagement are 

keys to be an effective educator. Inman and Meyers (2018) stated, “a 2012 Harvard University 

study analyzing cumulative exams found that students who viewed online lectures with 

imbedded quiz questions outperformed students who viewed online lectures without them 

(Szpunar, Khan, & Schacter, 2013).”  

This study will include teaching approaches that positively affect student’s engagement 

and decrease cognitive overload. These methods include using a well-timed video, clear 

headlines and previews throughout the PowerPoint, digitally highlighted still images and 

integrated question slides which will be read aloud via voice-over. According to David, D. 

(2008), “the most effective learning is based on prior knowledge.” The PowerPoint is structured 

to sequentially follow the lecture notes of the infratemporal fossa. Building on students’ previous 

experience will help them connect the PowerPoint material to the lecture notes. The same color 
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scheme was used in both the digital highlights within the PowerPoint and the colored images 

within the lecture notes. Using the same color scheme will help the students relate the material 

from the PowerPoint to something they are familiar with, the lecture notes.  

After the study has been completed, the results will be compared to a similar learning 

tool. The learning tool we will be comparing will differ by the following: moving images/live 

video, limited text throughout the video and soft music being played in the background. The 

comparison results will show the preferred method that proved to be the most helpful and 

effective learning tool. The hypothesis to be tested is the students who watch the PowerPoint 

video will demonstrate 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.  

Specific Aims 

The purpose of this study was to evaluate the effectiveness of learning head and neck 

gross anatomy from a supplemental education video for dental students. A PowerPoint based 

video was developed which incorporated written preview slides, digitally highlighted still 

images, segmented information with embedded quizzes, and a voice-over narration. The 

objective was to determine the most efficient, helpful and effective learning features to include 

into this type of video. Students’ exam scores and survey results were used to evaluate learning 

tool effectiveness and student preferences. It is hypothesized that the students who watched the 

video would have higher scores on the lecture and lab practical examinations and the students 

would highly rate the embedded learning features in the PowerPoint based video.   
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Chapter 2: Materials and Methods 

This study utilized a narrated PowerPoint video detailing the infratemporal fossa, 

obtained quantitative and qualitative data from a Head and Neck Anatomy lecture exam, lab 

practical exam and post-examination survey (Appendix D). Analysis was then performed to 

compare the results of those who watched the video against those that did not watch the video. 

The study was submitted to and approved by Creighton University’s Institutional Review Board 

(IRB-1360834-1).  

Study Design   

During a scheduled meeting with the researcher’s mentor and the chair of the Oral 

Biology Department at the Creighton University School of Dentistry, development of an 

educational learning tool was discussed.  

The topics of the meeting included: 

1. Addressed the 3-dimensional aspect of the infratemporal fossa and how to create a 

image/structure to help students understand the 3-dimensional concept.  

2. Planned how to make the educational learning tool and how to differentiate it from other 

learning tool.  

a. Utilized PowerPoint, still images within the video, incorporating quiz questions and 

a narrator.  

Next, the Teaching and Learning Center’s (TLC) Instructional Design and Exam Management 

team at Creighton University was consulted. 

The topics of the meeting included: 

1. How to best include the differentiating characteristics in a video 

2. What equipment would be necessary to shoot a high-quality video and audio 

3. Software used to edit the video  
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The graphic designer of the Teaching and Learning Center had suggested: 

1. Using a digital single-lens reflex camera (DSLR) to photograph the still images 

2. Utilizing extra lighting & a neutral background  

3. Recommended using Adobe Photoshop and other Adobe Master Collection software to 

edit the still images.  

Finally, during an additional consult meeting with the current dean of students at Creighton 

University, the former president of American Association of Clinical Anatomists (AACA) 

suggested: 

1. The use of different camera angles to give the viewer a 3-dimensional feel using 2-

dimensional images. 

2. Dissection strategies were discussed and suggested a lead dissector for the infratemporal 

fossa.  

Dissection & Photographing Images  

The cadaver had to be prepped for the infratemporal fossa dissection. The skin, 

superficial fascia, parotid gland with various superficial structures, masseter and temporalis 

muscles, zygomatic arch, coronoid process, condylar process and the ramus of the mandible 

superior to the mandibular foramen were all removed to prep the cadaver for the infratemporal 

fossa dissection. The remaining dissection of the Infratemporal Fossa was completed by the lead 

dissector. The dissection was completed in two segments. Each segment was roughly 2 hours in 

length. Photographs were taken throughout the dissection of the infratemporal fossa. The use of 

four desk lamps brought in the necessary extra lighting to avoid unwanted shadows. The 

backdrop used for the still images was neutral brown butcher paper. The two cameras that were 

used to take the images were: Nikon D3400 DSLR and an iPhone 8 plus.  

The first segment of the dissection of the infratemporal fossa began with the muscles of 

mastication. There are three of the four muscles of mastication located within the Infratemporal 
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Fossa: temporalis, medial pterygoid and lateral pterygoid muscles. The temporalis muscle was 

the easiest to photograph as it was the most superficial and superior with no obstructions. Once 

the muscle was photographed it was removed to expose the remaining structures. After the 

removal of the coronoid process, the remaining fibers of the temporalis muscle were removed. 

Then the Pterygoid Plexus of veins which envelops the lateral pterygoid muscle was removed. At 

this point in the dissection, most of the lateral pterygoid muscle can be viewed, though, only the 

superficial head of the medial pterygoid can be seen. The medial and lateral pterygoids were 

more difficult to photograph due to notable structures obstructing the view. The maxillary artery 

can pass either superficial or deep to the lateral pterygoid muscle. The artery in this case was 

superficial, therefore, several branches were visible superficial to the lateral pterygoid. After 

cleaning all the visible branches off the maxillary artery, the lateral and medial pterygoid 

muscles would be removed during the second dissection session to have a clearer view of the 

remaining structures. Following the removal of the medial and lateral pterygoid muscles, the 

following structures were identified, photographed and further cleaned to completion of the 

dissection: accessory meningeal artery, anterior deep temporal artery, anterior deep temporal 

nerve, auriculotemporal nerve, buccal artery, chorda tympani nerve, inferior alveolar artery, 

inferior alveolar nerve, lingual nerve, long buccal nerve, mandibular division of trigeminal nerve 

– V3, maxillary artery, middle meningeal artery, nerve to mylohyoid, posterior deep temporal 

artery, posterior deep temporal nerve, sphenomandibular ligament. 

Creating a PowerPoint 

 The first step in creating a PowerPoint is to make objectives. The objectives are the goals 

the creator wants the viewer to achieve after watching the presentation. In this study the 

objectives were:  
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1. Know the boundaries and understand the infratemporal fossa is a 3-Dimensional shape  

2. Be able to identify the maxillary artery and all its branches  

3. Be able to identify the muscles of mastication   

4. Be able to identify the Mandibular Branch of the trigeminal Nerve and its branches  

5. Know important stated relationships occurring within the fossa   

 

Once the objectives were completed, a storyboard for the PowerPoint was created. Creating a 

storyboard, while keeping Atkinson’s (2004) five techniques to reduce cognitive overload in 

mind, involved: selecting the appropriate images that helped the viewer achieve the objectives of 

the PowerPoint, creating organized brief overview slides with clear headlines to break up content 

into digestible bites, using visuals with words to capture the audience’s attention and creating a 

title and an acknowledgements slide to introduce the topic and thank those involved. After the 

storyboard was completed, a script (Appendix A) was formed. The script was tasked to be clear, 

concise and to be able to be read by the narrator in under 10 minutes. Once the script and 

storyboard were completed the selected images were sent to the graphic designer. 

Editing Still Images with the Teaching and Learning Center 

After the completion of the storyboard, the selected photographs were uploaded to a 

Lenovo ThinkPad computer and stored on a Google Drive. Then the files were uploaded to 

JayDrop, a platform through Creighton University which allows the user to securely send large 

files to another user. As mentioned before, the graphic designer of the TLC offered his services 

to edit the still images. All the images were sent to the graphic designer via JayDrop. Once the 

images were uploaded in JayDrop, they were transferred to a Mac Pro desktop computer. The 

desktop has Adobe Creative Cloud – Master Collection software installed on it. This software 

gives the graphic designer the capability to professionally edit the still images. Each individual 

image was uploaded to Adobe Photoshop 2018, a program under the Master Collection software 
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umbrella, to begin the editing process. The individual images were cropped and resized to fit the 

PowerPoint slide, while keeping the quality crisp and at high resolution. Several images were 

digitally highlighted – magenta for bones, green for muscles, red for arteries and yellow for 

nerves. The digital highlights were done in one of two ways: highlighting the structure itself or 

highlighting an arrow demonstrating the structure. To highlight an individual structure in Adobe 

Photoshop, the structure must be traced out using the mouse, selected, then the paint bucket tool 

is used to add color to the structure. This process was done to all the images seen in the 

storyboard, then uploaded into PowerPoint. All the image editing was completed over 2 sessions, 

totaling 5 hours of work. 

Recording the Narration with the Teaching and Learning Center 

 The third and final session with the TLC was recording the narration. The narration was 

done using a Sony UWP D11/14 microphone attached to a Fujitsu T900 laptop computer with 

Adobe Creative Cloud - Creative Suite installed to capture and process the audio. Then the audio 

was synched properly with each slide it pertained to using Adobe Premiere Pro, a program under 

the Master Collection software umbrella. Then the video was watched to confirm the audio 

matched up well with the PowerPoint slides. A few seconds of silence to several slides to create 

smooth transitions and made further edits. Upon completion of the PowerPoint, the file was 

uploaded the file for students to access via Blueline (the course website). 
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Materials: ITF PowerPoint Based Learning Tool Cost: Create Learning Tool Yourself 

iPhone 8 plus $849  

Nikon D3400 $415  

Sony UWP D11/14 $599  

Mac Pro Desktop   $5,900  

Fujitsu T900  $1,500  

Adobe Photoshop (2018 CC – Subscription based software) Comes with Adobe CC Subscription 

Time Invested in Mastering the Software  $697  

Adobe Creative Cloud - Master Collection  $20/ month  

Total Cost: $10,000  

  

Materials: Hiring Media Production Consultant  
Cost: Hire Media Production 

Consultant 

Total Cost:                                                                          $3,500  

 

Table 2.1: Cost analysis of creating the Infratemporal Fossa Learning Tool. Listing both 

methods: replicating the study yourself or hiring a consultant with the necessary materials. This 

study chose to hire a media production consultant.  

 

Portion of the ITF PowerPoint Time  

Study Design  2.50 hours 

Dissection & Photographing 4.0 hours 

Creating PowerPoint 5.50 hours 

Writing Script  2.0 hours 

Editing  5.0 hours 

Recording  1.0 hours 

Total 20 hours 

 

Table 2.2: Time analysis of creating the Infratemporal Fossa Learning Tool. Breaking down the 

creation of the learning tool into individual portions. Assigning the appropriate length of time it 

took to complete the individual portion,  

 

Student Participation and Data Collection  

1st year dental students that are enrolled in the Spring 2019 Head and Neck Anatomy 

course at Creighton University School of Dentistry were eligible to participate in this research 

project. The student’s participation was completely voluntary. The recruitment script (Appendix 

B) was read to the students after the conclusion of the infratemporal fossa lecture. Those who 

were interested in participating were given a research informed consent document (Appendix C). 

The potential participants were able to ask questions at any time before they agreed to 
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participate. The participants were given access to the learning tool via Blueline (a learning 

management system), the course’s website. The learning tool was inserted into a folder labeled 

“Master’s Head and Neck Learning Tools” as a .mp4 file named “The Infratemporal Fossa.” The 

participants needed access to an electronic device, a computer or tablet, to view the learning tool. 

In the week following the second exam and the first lab practical, the second lab quiz was 

administered. After the lab quiz, the survey (Appendix D) was distributed. After the survey was 

completed, the participating students were debriefed (Appendix E) and given the opportunity to 

ask additional questions. The qualitative and quantitative data used in our biostatistical analysis 

was collected from the participating students’ lecture exam scores, lab practical exam scores and 

a post-examination survey. A Microsoft Excel spreadsheet was made listing the participants in 

alphabetical order. The data that was collected consisted of questions on the lecture exam that 

were covered in the learning tool. The students’ scores were recorded in the spreadsheet, the 

lecture exam had a maximum possible score of five. For example, student A scored a three out of 

five, missing numbers 10 and 33 on the lecture exam. The data for the lab practical exam scores 

were recorded in a similar fashion, though the results were out of a possible eight.   
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Chapter 3: Results 

Data Collection and Student Results  

After imputing the raw quantitative data from the practical exam and lecture exam, the 

participants were grouped by their current overall grade before both exams. The Microsoft Excel 

spreadsheet was divided into four sheets: A’s, B’s, C’s, and D’s and below. Additional columns 

were added to each spreadsheet with the headings: “Number of times watched”, “ITF 

(infratemporal fossa) Lecture Exam Percentage”, “ITF Lab Practical Exam Percentage”, 

“Combined ITF Lecture Exam and Lab Practical Percentage.” After the data was entered in the 

spreadsheet, a statistician was recruited. The statistician compared the results of the 101 

participants, those who watched the learning tool (Y) against those that did not watch the 

learning tool (N). Then, compared the means, stdev, 2-sample t-test results and graphs for: 

Overall Grade, Total Lecture Exam Score, ITF Lecture Exam Score, Total Practical Exam Score, 

ITF Practical Exam Score and Combined ITF Lecture Exam and Lab Practical Exam.    
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Table 3.1: Compares the exam results of the 101 participants that watched the video, “Y” to 

those that did not watch the video, “N”. A t-test with a p < 0.05 is proven to be significant.   

 

The specific results the study focused on were the questions that were covered in the ITF 

learning tool.  One measure that stayed constant throughout the various tests were the number of 

participants. Out of the 101 participants, 74 watched the learning tool and the remaining 27 did 

not watch the learning tool. The participants who watched the learning tool (Y) showed a 1.5% 

increase on the ITF Lecture Exam compared to those who did not watch the learning tool (N). 

Each exam question is equivalent to a 2% increase in raw score, therefore, the increase of 1.5% 

is equivalent to answering potentially 1 more question correctly on the exam. The t-test resulted 

in a (p = 0.55), which is > 0.05, revealed the findings are not significant. Although, the 

participants showed a robust increase of 6.7% on the ITF Practical Exam. Each exam question is 

equivalent to a 2% increase in raw score, therefore, the increase of 6.7% is equivalent to 
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answering potentially 3 more question correctly on the exam. The t-test resulted in a (p = 0.02), 

which is < 0.05, showed the findings are significant. Finally, the Combined ITF Lecture and 

Practical Exam Results showed an increase of 4.7% for those who watched the learning tool (Y) 

compared to those who did not watch the learning tool (N). The t-test resulted in a (p = 0.05), 

which = 0.05, showed the findings to be statistically significant.   

 

 

 

 

 

 

Graph 3.1: The Y-axis is the percentage score the student achieved. The X-axis provides a 

description of the of the students’ performance who watched (Y) and did not watch (N) the video 

on: infratemporal fossa (ITF) based questions on the practical exam and the lecture and overall 

grade. The orange bars represent the 2nd quartile of the group data. Whereas, the grey bars 

represent the 3rd quartile. Together the orange and grey bars represent the middle 50% of the 

participant’s scores. The thin black bar on either side of the colored bars represents range of the 

scores.  

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3.2: Shows the exact same data as Graph 1, though it demonstrates the participant’s 

scores as individual data points.  
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A final test was done comparing the participants who had an overall grade within the B – 

C range (89.5 - 69.5). There were 67 participants, of the 101 total, who were within the B – C 

range. The statistical data consisted of the ITF based questions that were covered in the learning 

tool. Specifically, the data the B – C range focused on was the infratemporal fossa lecture exam 

scores and infratemporal fossa practical exam scores. The participants that watched the learning 

tool (Y) showed an improvement of 0.3% on their ITF Lecture Exam compared to those that did 

not watch the learning tool (N). The t-test resulted in a (p = 0.93) showed the findings were not 

statistically significant. While, the participants showed an increase of 8.5% on the ITF Practical 

Exam. The t-test resulted in a (p = 0.02) showed the findings were statistically significant.   

 

 

 

 

 

 

 

 

Table 3.2: Compares the exam results of the 67 participants in the B – C range that watched the 

video, “Y” to those that did not watch the video, “N”. A t-test with a p < 0.05 is proven to be 

significant.   

 

Survey Results 

This study not only included quantitative data taken from the lecture and lab practical 

exam results, but it also included qualitative data taken from participant surveys (Appendix D). 

The survey question types ranged from: Likert scale (rate 1-5), dichotomous (yes/no), open-

ended and multiple choice. The response rate of the survey was 100%, of the 74 participants that 

watched the learning tool, 74 of them actively participated in the survey. The participants were 

asked to rate how useful & how engaging they found the learning tool on a scale of 1-5, with 5 

being the most and 1 being the least. After the surveys were collected and recorded, the 
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participants found the Infratemporal Fossa Learning Tool useful, scoring an average of 4.29. 

Similarity, the participants found the Infratemporal Fossa Learning Tool engaging, scoring an 

average of 4.18. Then the participants were asked to write in, “How many times did you watch 

the learning tool?” After the surveys were collected and recorded, the participants watched the 

Infratemporal Fossa Learning Tool an average of 1.48 times. The next question that was asked on 

the survey was a multiple-choice question, “Did you find the Infratemporal Fossa Learning Tool 

useful for: Lecture Exam, Lab Practical Exam, Both or Neither.” After the surveys were 

collected and recorded, out of the 74 participants that watched the learning tool, 43 responded 

Both, 30 responded Lab Practical and 1 responded Lecture. Then, the participants were asked a 

dichotomous question, “Would you like to have more learning tools (videos) like this available 

for Head and Neck Anatomy labs?” After the surveys were collected and recorded, out of the 74 

participants that watched the learning tool, 73 responded, “Yes” and 1 responded, “No.” The 

final two questions asked on the survey were open-ended. The first question mentioned, “Is there 

anything you would like to have added to the learning tool to enhance your learning?” The 

themes of the feedback were: Adding additional integrated quiz questions, introducing drawings 

from Netter’s Head and Neck Anatomy for Dentistry and taking more photographs from 

additional angles. The final question states, “Please provide any final comments and feedback 

about your experience with the video.” The themes of the responses were: the learning tool was 

helpful, engaging and concise. Also, viewers found the 3-dimensional graphic to be useful when 

trying to gain orientation. 
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Chapter 4: Discussion 

Student Results: All Participants  

It is hypothesized that the students who watched the video would have higher scores on 

the lecture and lab practical examinations and the students would highly rate the embedded 

learning features in the PowerPoint based video. After collecting and analyzing the data, the 

hypothesis was proven true but not statistically significant in all analysis. The participants that 

watched the Infratemporal Fossa learning tool improved their test scores on the infratemporal 

fossa-based questions on the lecture exam and the lab practical exam. The lecture exam only 

showed a slight improvement of 1.5%. Potential contributing factors to why the improvement 

was minimal could be: the material was taught well during the infratemporal fossa lecture, the 

lecture notes were complete, concise and used some or all of Atkinson et. al. (2004), five 

techniques to reduce cognitive overload and improve effective communication when using 

PowerPoint. Additionally, results of the infratemporal fossa-based questions on the lecture exam 

were high, averages were 94.8% for those that watched the learning tool and 93.3% for those that 

did not watch the learning tool. Therefore, there was not much room for drastic improvement. 

The potential reasoning for why improvement was seen on the lecture exam, for those that 

watched the video, could have been the supplemental Infratemporal Fossa learning tool helped 

the participants further their knowledge. Although, the t-test resulted in a (p = 0.55), the findings 

were not statistically significant. Therefore, the argument could be made that the 1.5% 

improvement was by chance.   

Though, the results on the infratemporal fossa questions on the lab practical told a 

different story. The participants that watched the learning tool showed a substantial improvement 

of 6.7% compared to those who did not watch the learning tool. The potential contributing 
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factors to why the improvement was significant could be: the digitally highlighted still images 

are clear and descriptive, the images are of a cadaver (like those used on the lab practical) instead 

of illustrations, the learning tool is easy to access and available 24/7 and the use of integrated 

questions to highlight key features and/or relationships within the infratemporal fossa. The t-test 

resulted in a (p = 0.02) therefore, the findings were statistically significant.  

Lastly, the combined infratemporal fossa lecture and lab practical exam results between 

students that watched the learning tool (Y) and those that did not (N) showed an increase of 

4.7%. This result was significant with a p value of (0.05). Since the lab practical results were 

substantially significant, the data was skewed. If there were equal increases in the exam scores 

between the lecture and lab practical the results would be less bias.   

Student Results: Only Participants with an overall grade of B – C    

The final test compared the participants who had an overall grade within the B – C range 

(89.5 - 69.5). There were 67 participants within the B – C range. The study chose to focus on this 

group because, with the use of the supplemental learning tool, this grouping of participants has 

the most to gain. Based on discussions with faculty, who have taught in wide spread professional 

programs, highly motivated students achieve higher scores in a college/professional setting. 

According to Albaili (1997), “Motivation was the most powerful discriminating factor that 

separated low‐achieving students from their high‐achieving peers.” The data proves that 

statement to be true. Out of the 101 participants, 27 of them have an overall grade of an A. Of 

those 27 participants, 24 of them achieved an A on the lab practical exam and 22 of them 

achieved an A on the lecture exam. Additionally, the feedback from this group could help faculty, 

teaching assistants and tutors guide future students to use the supplemental learning tools to 

further their understanding of the subject.  
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The study of the B – C group analyzed the infratemporal fossa-based questions on the lab 

practical and lecture exam that were covered in the learning tool. The participants that watched 

the learning tool (Y) showed an improvement of 0.3% on their ITF Lecture Exam compared to 

those that did not watch the learning tool (N). The potential reasons why the improvement was 

minimal have been listed above. The results of the infratemporal fossa-based questions on the 

lecture exam were high, averages were 93.2% for those that watched the learning tool and 92.9% 

for those that did not watch the learning tool. The high averages left little room for improvement. 

An additional contributing factor that could potentially explain why the averages were so high 

was the limited amount of infratemporal fossa-based questions on the lecture exam. The lecture 

exam consisted of 5 infratemporal fossa-based questions that were covered in the learning tool. 

Additionally, the t-test resulted in a (p = 0.93) which is not statistically significant. Therefore, it 

could be said the 0.3% improvement was purely by chance.   

On the other hand, the participants showed a large increase of 8.5% on the infratemporal 

fossa-based questions on the lab practical exam. The potential reasons why the improvement was 

substantial have been listed above. An additional contributing factor that could potentially 

explain why there was a significant improvement could be the number of questions. There was a 

total of 8 questions on the lab practical exam that pertained to the infratemporal fossa, which is 3 

more questions than the lecture exam. The t-test resulted in a p value of (0.02), demonstrated the 

findings were statistically significant.  

Limitations to Student Results – Quantitative  

Though the study was performed successfully, there were limitations. Those limitations 

include: access to the learning tool was not limited to students only participating in the study, 
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those that chose to be involved in the study were not randomized into groups of “watched” and 

“did not watch” the learning tool, the number of questions and the number of participants.  

The study was done through Creighton University’s School of Dentistry and posted on 

the first-year dental student’s Head and Neck Anatomy course website. In the interest of ethics, 

the study chose to not withhold any study materials from students that would not be participating 

in the study. Also, the study did not randomize the groups of participants that would or would not 

watch the learning tool. The participant decided if they wanted to watch the learning tool or not. 

Therefore, if most of the students who have high motivation and constantly seek supplemental 

study materials to increase their knowledge watched the learning tool, it could artificially skew 

the data. If the study would have randomized the groups, the number of willing participants 

would have been likely to dramatically decreased.  

Another limiting factor to the study was the number of potential participants. The study 

was limited to the number of students in the Creighton University School of Dentistry’s 

freshman class (N = 105). If the study was done with a larger sample size, the data has the 

potential to be more significant.  

The final limiting factor to the study was the number of questions. There were a limited 

number of questions pertaining to the infratemporal fossa on the lecture exam (5) and the lab 

practical (8). Therefore, the data could have been skewed. The data could see large swings in the 

overall percentage correct on the infratemporal fossa-based questions because each individual 

question on the lecture exam was worth 20% and, on the lab practical exam, 12.5%. For 

example, if the participant missed one question achieving a 4/5 on the lecture exam, they would 

receive an 80%, a low B.     
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Survey Results 

The study’s qualitative data came from the anonymous surveys. This allowed the study to 

receive unbiased feedback from its participants. Of the 74 participants that watched the 

Infratemporal Fossa Learning Tool, all 74 participants participated in the survey. The first two 

question on the survey asked the participants to rate how useful & how engaging they found the 

learning tool. On a scale of 1-5, with 5 being the most and 1 being the least, the participants 

scored the Infratemporal Fossa Learning Tool useful with an average of 4.29 and engaging with 

an average of 4.18. This meant that the participants found the learning tool captivating. An 

additional contributing factor, a video being under 10 minutes, the participants were likely not 

distracted while they watched the video.    

Then, the participants were asked to write in, “How many times did you watch the 

learning tool?” The 74 participants that watched the Infratemporal Fossa Learning Tool, watched 

an average of 1.48 times. The video allowed the participants to start, stop and replay the video as 

many times as they liked.  

The next question on the survey was a multiple-choice question, “Did you find the 

Infratemporal Fossa Learning Tool useful for: Lecture Exam, Lab Practical Exam, Both or 

Neither.” Of the 74 participants that watched the learning tool, 43 responded Both, 30 responded 

Lab Practical and 1 responded Lecture. This data was collected to see where students applied the 

learning tool. If future learning tools are made, this data could prove to be helpful because it 

shows that 73 of 74 participants found the learning tool helpful for the lab practical. The 

significant difference seen in the data found on participants’ infratemporal fossa practical exam 

scores, prove that the learning tool was helpful in the lab practical setting.   
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The following question on the survey gave the participants two options, “Yes” or “No.” 

The question read, “Would you like to have more learning tools (videos) like this available for 

Head and Neck Anatomy labs?” Of the 74 participants that watched the learning tool, 73 

responded, “Yes” and 1 responded, “No.” If future learning tools are made, participants would 

like to see more videos throughout the Head and Neck Anatomy semester.   

The final two questions on the survey were open-ended. According to Fowler (1995), 

“The open-ended approach has several advantages. It does not limit answers to those the 

researcher thought of, so there is opportunity to learn the unexpected.” There were 74 

participants that watched the video and actively participated in the survey. Of the 74 participants, 

only 16 gave constructive feedback.  

The first question stated, “Is there anything you would like to have added to the learning 

tool to enhance your learning?” Since it was an opened-ended question the study decided to look 

at general themes of the participant responses. The themes included: Adding additional integrated 

quiz questions, introducing drawings from Netter’s Head and Neck Anatomy for Dentistry and 

taking more photographs from additional angles. According to Inman and Meyers (2018), “A 

2012 Harvard University study analyzing cumulative exams found that students who viewed 

online lectures with imbedded quiz questions outperformed students who viewed online lectures 

without them (Szpunar, Khan, & Schacter, 2013).” For a future video, additional quiz questions 

would break up the material into digestible bites and allows the presenter to hone in on important 

topics and relationships. The students would like to see illustrations incorporated into the 

learning tool. This would allow students to relate their lecture notes, which uses these 

illustrations, to the donors they see in the lab.      
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The final question states, “Please provide any final comments and feedback about your 

experience with the video.” The themes of the open-ended question were: the learning tool was 

helpful, engaging and concise. Keeping the learning tool under 10 minutes allowed for maximum 

uninterrupted student participation. The viewers mentioned, “found the 3-dimensional graphic to 

be helpful in determining orientation.” Although, a few participants mentioned they would have 

liked to see more still dissection images from different angles.   

Limitation to the Student Results – Qualitative 

Though the study was performed successfully, there were limitations. Those limitations 

include: administering the surveys using pen and paper format, limited amount of questions on 

the survey and the type of questions on the exam. The survey was administered after the 2nd lab 

quiz. The timing of the survey could be a reason for the limited feedback on the free response 

questions. The write-in results of the survey might have been more complete, if the survey was 

administered online using Blue Q (Creighton University portal for online surveys) and complete 

right after the 2nd Head and Neck Anatomy exam. The survey consisted of seven questions that 

related to the infratemporal fossa. If additional questions were added to the survey, the viewer 

could have been asked to: chose among a list of other regions they would like supplemental 

learning tools made and rate each individual learning feature.  

Finally, the survey results could have been viewed as bias results because of the type of 

questions asked on the exams. The type of questions covering the infratemporal fossa on the lab 

practical (identification) and the lecture exam (synthesis, critical thinking and reasoning). The 

supplemental learning tool’s images are digitally highlighted to single out the structure the 

instructor would like the student to focus on. The learning tool has been made for identification 

of muscles, nerves and vessels. Similarly, the lab practical examinations consist of question 



24 
 

asking the student to identify muscles, nerves and vessels. Therefore, the results of the survey 

could be bias toward the lab practical because the lab practical and learning tool are 

identification based.   

Going Forward  

If this study were to be resumed in the future, there are several avenues worth exploring. 

First, future videos should look to include several different regions in the body. This will give the 

study important feedback, determining whether is it worth the time, effort and cost to expand the 

horizon of the material covered in the learning tools. In future videos, utilizing several regions of 

the body would help determine if the supplemental learning tools are helpful for specific regions, 

or beneficial throughout the Head and Neck Anatomy course. Feedback from the current surveys, 

found participants would like to more supplemental learning tools throughout the semester. If the 

learning tools are made well, they can be used for several years to come. Then, the several 

learning tools could be grouped together and distributed to several institutions that are not 

fortunate enough to learn from donors in the Head and Neck Gross Anatomy Lab.      

Secondly, a future study should include: more participants, as well as, more questions on 

both the lecture exam and lab practical exam. Adding additional question and participants to the 

study will allow for more precise data. Each question added to the study will decrease the weight 

of each individual question.  

Finally, a future study should include illustrations from Netter’s Head and Neck Anatomy 

for Dentistry and more frequent integrated quiz questions. Utilizing illustrations to supplement 

the still images, allows the viewer to relate the learning tool to the lecture notes. Illustrations are 

used frequently within the lecture notes throughout the semester. Whereas, still images of 

cadavers are rarely used within the lecture notes. Additionally, a future study should include an 
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increase in integrated quiz questions throughout the learning tool.  This study utilized only two 

integrated quiz questions throughout the learning tool. The student feedback suggested adding 

additional questions. Increasing the amount of integrated quiz question within the learning tool, 

allows the instructor to emphasize important structures and relationships of the topic. Steps in 

continuing this study have been taken, the study has recruited a statistician to compare data from 

this study to a similar learning tool.       
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Chapter 5: Conclusion 

Despite the fact that not all the data was statistically significant, the overall study saw 

positive results. A reason why the study saw positive results was because the learning tool 

minimized intrinsic and extraneous cognitive loads, while increasing germane cognitive load. 

When the learning tool was produced the five techniques were used to reduce cognitive overload 

and improve effective communication when using PowerPoint by Atkinson et. al. It benefited the 

study’s goal to increase the viewer’s germane cognitive load.   

The materials and methods paved the pathway for anyone who chooses to continue and build 

upon this study. Although, future supplemental learning tools that include additional learning 

features, such as incorporating illustrations, may require additional editing.  

The primary purpose of this study was to evaluate the effectiveness of learning head and 

neck gross anatomy from a supplemental education video for dental students. The PowerPoint 

based video was developed and incorporated written preview slides, digitally highlighted still 

images, segmented information with embedded quiz questions, and a voice-over narration. The 

objective was to determine the most efficient, helpful and effective learning features included in 

the video. The qualitative and quantitative results were drawn from the students’ survey results 

and exam scores. It was hypothesized that the students who watched the video would have higher 

scores on the lecture and lab practical examinations and the students would highly rate the 

embedded learning features in the PowerPoint based video. 

The null hypothesis was rejected. Though, not all the results were significant. The major 

conclusion seen in the quantitative data, the student exam results, was the supplemental learning 

tool proved to increase the students’ exam scores, though, the lab practical exam score 

improvement percentage was significantly higher than the lecture exam score improvement 
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percentage. The major conclusion seen in the qualitative data (student survey results) was the 

students found the learning tool helpful and useful. It is noteworthy to mention of the 74 students 

that watched the video, all 74 actively participated in the survey. The students suggested 

including illustrations, more integrated questions and live moving video in future learning tools.    
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Chapter 6: A Comparison 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, an 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. Educators need to 

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



29 
 

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 proven to 

be 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 in lab. The video on the 

infratemporal fossa was assembled to simulate an experience a student would have in lecture, 

using PowerPoint with still images. To eliminate bias, the same male narrated both videos. 
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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.  

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 

F). A lesson plan was then compiled, which includes the narration script, visual cues for the film, 

and opening/closing credits (Appendix G). 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. The images were 

obtained using a donor’s dissection at the 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 A). The video 

consisted of: male voice-over narration, preview slides, two quiz questions with answers 

demonstrated, indication of structures through digital highlighting and labeled structures. The 

video was under 10 minutes in length. This video was designed to simulate more of a lecture 

experience. 
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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 H, for 

carotid triangle recruitment script and Appendix B, 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 given an asked to 

sign a consent form approved by Creighton University IRB (Appendix I for carotid triangle and 

Appendix C 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. So, study material was not withheld from any student. 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. 

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 J). The survey 

for the infratemporal fossa was administered after the 2nd lab quiz (Appendix D). 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 E and Appendix K). 
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Quantitative 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 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 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% There was no 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 significant (p = 0.11). These results are shown in Figure 6.1 and Table 6.1. 
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Graph 6.1: Percentage Score vs. Students’ Exam Questions on Carotid Triangle. 

Comparison between students who watch (Y) and did not watch (N) the video. Overall 

grade between Y and N, (p = 0.04). Practical performance between Y and N, (p = 0.35).  

Lecture performance between Y and N, (p = 0.18). Overall performance on all 

questions related to the carotid triangle Lecture and Practical (p = 0.11). 

 

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 6.1: 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%. This difference was not significant (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 significance between these two groups (p = 0.559). The average grade for the 

infratemporal fossa lab 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 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 significant via 2-sample t-test (p = 

0.05).   

 

 

 

 

 

 

 

 

 

 

 

Graph 6.2: Percentage Score vs. Students’ Exam Questions on Infratemporal Fossa. Comparison 

between students who watched (Y) and did not watch (N) the video. Overall grade between Y 

and N, (p = 0.98). ITF Lecture performance between Y and N, (p = 0.55). ITF Practical 

performance between Y and N, (p = 0.02). Overall performance on all questions related to the 

ITF Lecture and Practical, (p = 0.05). 
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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 6.2: 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. 

 

Qualitative 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 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 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 that was rated most useful was both (the lecture and the lab 
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practical) exams. Participants were asked if they would like to see more videos like these for 

head and neck anatomy and gross anatomy. The response was they wanted to see more videos 

for both courses. See Table 6.3 for comparative results.  

Video Helpful/Useful 

(Scale out of 5) 
Engaging 

(Scale out of 5) 
Number of 

times 

watched 

Most 

useful 

exam 

More videos 

for Head and 

Neck 

Gross 

Anatomy 

Carotid Triangle 4.42 4.2 1.27 Both Y Y 

Infratemporal 

Fossa 
4.29 4.18 1.48 Both Y Y 

Table 6.3: Average results of survey responses for each video 

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

preferred. Most students preferred the live action footage, when given the choice between the 

still images and live action video footage. The majority of students preferred having labels, 

digital highlights, and arrows on the images, as opposed to not having them implemented into the 

video. Many students preferred 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. Most students gave 

feedback that, “A combination of live dissection video and labels would be most helpful.” See 

Table 6.4 for comparative results.  

Still Image Live Action* 

Labels/Arrows/Highlighting* No Labels/Arrows/Highlighting 

No Background Music* Background Music 

Outlines/Previews* No Outlines/Previews 

Table 6.4: Participants indicated their preferred implemented learning tools between the videos. 

All (*) were preferred on average. 

 



37 
 

         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.” 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.” Students also commented they would like: high 

quality video, more implemented quiz questions 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. To be able to randomize the groups, the study 

would have to be run independently of the Head and Neck Anatomy course. 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 that influence student performance are: 

tutoring, study habits, sleeping patterns, stress, and more. A possible method to improve the 
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control over outside factors is testing the students directly after watching the video. However, 

that is likely to decrease voluntary participation from students. Since first-year dental students 

have a heavy course load, they are less likely to participate in an additional voluntary exam.  

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

possibility of a quantitative cross-over design will 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 videos 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 the 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 to provide the best possible learning videos for students. 

This research has been able to provide an innovative way to teach anatomy and improve learning 

resources for anatomy students. Future research will attempt to improve student performance 
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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: Script – Infratemporal Fossa 

 

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.  

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.  
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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.  

 

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.  
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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.  

 

 

 

 

 

 



46 
 

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 B: Principal Investigator Recruitment Script – 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 C: Infratemporal Fossa Learning Tool 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:  
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If you have any further questions about your role in the study please contact either Dr. Gilbert 

Willett or myself. 

 

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. 

mailto:Jamesspagna@creighton.edu
mailto:Gibwillett@creighton.edu
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Appendix D: Survey of Infratemporal Fossa Learning Tool and Comparison  

 

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 E: 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.  

 

  

mailto:Jamesspagna@creighton.edu
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Appendix F: Objectives - Carotid Triangle Learning Tool 

 

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 G: Lesson Plan – Carotid Triangle 

 

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 
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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 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 
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Created by: 

Phil Beagle 

 

Creighton University 

TLC – The Learning Center 

Thank you 
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Appendix H: Recruitment Script - Carotid Triangle 

 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 I: Consent Form - Carotid Triangle 

 

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  

 

 

mailto:annaforbes@creighton.edu
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Bill of Rights for Research Participants 

 

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

10. 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.  

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

study. 

12. 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. 

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

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

15. 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. 

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

confidentiality will be protected. 

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

injury, and about your rights as a research participant. 

18. 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: Carotid Triangle Learning Tool Survey 

 

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 K: Debriefing Statement - Carotid Triangle 

 

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.  

 

mailto:annaforbes@creighton.edu

