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How Does Virtual Reality Impact Student Learning? 

The California State University, San Bernardino Department of Academic Technology 

and Innovations (ATI) has developed and created a virtual reality (VR) learning lesson for 

introductory anthropology courses on campus. An anthropology faculty member developed the 

VR lesson and the learning objectives of what the students should learn and achieved through the 

process. Hence, the VR lesson meets the departments learning objectives for the introductory 

anthropology classes. The main goal of the lesson is to introduce the students to the basic 

knowledge on how to do an archeological survey.  As a result of this virtual reality project, I got 

interested in how VR would affect student learning and the focus of this study was to evaluate 

the effectiveness of a VR lesson in student learning compared to a traditional lesson that is given 

in a face-to-face environment. I wanted to compare what effect will be replacing a regular face-

to-face lesson with virtual reality on students’ grades during the midterm exam.  

 

Literature Review 

There are emerging technologies that have great potential to enhance student learning. A 

great example of new technology aiding education and enhancing student learning is Virtual 

Reality (VR.) In a Virtual environment the learners "engaged intellectually, emotionally, socially, 

politically, spiritually, and physically in an uncertain environment where the learner may 

experience success, failure, adventure, and risk taking" (Schott & Marshall, 2018). The student 

engagement with the content creates an immersive and direct interaction with the learning that 

helps the students understand the world around them, and this type of experiential education 

helps the student conceptualize and internalized what they are learning (Schott & Marshall, 

2018). During a learning process, the "learners [...] must be able to actively construct and use the 
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information they are learning to connect to it and retain knowledge" (Domingo & Brandley, 

2018). Therefore, a virtual reality environment is a perfect tool for student learning since VR 

environments "allow learners to visualize complex spatial relationships and abstract concepts" 

(Wu, Lee, Chang, & Liang, 2013). As a result, the hypothesis of this study is that students who 

learn a lesson in a Virtual Reality will have better grades than the students who learn the lesson 

in a face-to-face classroom. Therefore, the research question that we will be trying to answer is: 

RQ1: Is there a difference between traditional instruction and instruction using Virtual Reality on 

student test scores?  

 

Research Description 

The research that we will be using in this study is a quantitative research method since we 

will be generating numeric data from the test scores. The research participants are students from 

the anthropology 140 class. This class is offered to all majors as a general education class as a 

result the mixture of students in this class varies by majors, level in the program and all the 

students taking this class are undergraduate students. As a result of the classroom environment 

this research this will follow a quasi-experimental design. In the quasi experiment we will have 

two groups a treatment group and a control group and we will measure the impact that Virtual 

Reality has on student test scores. 

The study compared the midterm test scores from two groups of students one from the 

control group and a treatment group. During this research process, my independent variable will 

be the Virtual Reality Ambrosia lesson, and my dependent variable will be the test scores.  The 

treatment group will be taking the Anthropology lesson through the Ambrosia virtual 

environment simulation. On the other hand, the control group will be the group of students who 
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will be taking the regular lesson in a face-to-face class. The treatment group will be asked to 

miss the face-to-face class the day the control group will be given the equivalent lesson the 

virtual reality covers.  

Research Methods 

In the study, we will use a pre-survey to create the treatment group. This survey will be 

used to mitigate the confounders in the study. This tool will help us reduce and identify any 

distorted association that may skew the research. Then we will add four test questions to the 

midterm. The test scores of the question results will then be compared between the treatment and 

the control group.  Since we have a mixture of types of questions, multiple-choice, write-in 

questions, and select multiple answers, we created a nominal scale to help us with the accuracy 

of the test results.   

Data Collection Methods 

The VR students that took part in the Ambrosia simulation had the same learning 

objectives as the traditional face-to-face control group. The learning objectives for the VR group 

were distributed between five section students explored during their virtual reality experience. 

For each of the sections the VR students had five learning objectives that needed to be achieved. 

Starting with the crew’s campfire all the way to the kill site of the virtual reality simulation. See 

Appendix E for the complete learning objectives in each of the five sections.  During the 

simulation the VR students walked through Ambrosia a make-believe land where they can 

explore and discovered archeological treasures. Through the simulation students were asked and 

answered questions related to their experience and that meet their learning objectives.  

Fig. 1 & 2 
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Once, the VR students (treatment group) and the traditional students (control group) took 

their respective lessons, the researchers compared the midterm scores of both groups to gauge 

the impact virtual reality had on student learning. The participants consisted of a group of 

undergraduate students taking Anthropology 140: World Civilization I, the Rise of Civilization 

winter course. There have been some safety parameters put in place to avoid students’ grades 

being negatively affected by the research. Since the research may reveal a distinctive grade-

spread between the control and treatment group in the grade results. The professor in charge will 

turn the questions into extra credit. All the students will receive the same extra credit points just 

for answering the questions and participating in the research and the research questions will not 

negatively affect the students’ grade in the class. 

In this study one question to ask is "does the test measure what it purports to measure” 

(McMillan, p. 155) this statement deals with the internal validity when gathering data. In this 

research what we are measuring is students test scores and we identified some confounders that 

need to be a dress to minimize any variables that can skew the validity of the data. To do this a 

questioner was created to identify those confounders and from there we choose a random 

assignment of the students to create a treatment group and the control group. The random 

assignment will guarantee that the groups are similar, and we can minimize the effect of the 

confounders in the test scores results. The treatment group and the control group consisted of 
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about 38 students of whom we will compare the midterm test scores to help us answer the 

research question. 

Confounding variables have "different values of degrees of influence in each group of 

participants" (McMillan, 2016, p.57).  In this study, we were able to identify six confounding 

variables that might affect the treatment and control group. The list confounders include (a) Age 

(b) GPA (could be collected from PeopleSoft) c) Level in the program (freshman vs. non-

freshman; could be collected from PeopleSoft) (d) Familiarity with video games; (e) Familiarity 

with VR in particular (f) Interest in the topic of the class. Therefore, to minimize the effect of the 

confounding variables and evenly spread the variables through the two groups. We will create a 

student survey form that will consist of 19 questions that will focus on identifying the 

aforementioned confounders. See Appendix A.  

After the confounding variables have been identified, we will randomly assign a group of 

students to the VR treatment group and the face-to-face control lecture group. The VR treatment 

students will be asked to miss class on the day that the faculty member will be lecturing on the 

lesson that will be covering the same subject that the VR covers. The VR students will then make 

an appointment to take the lesson in ATI's virtual reality Lab. To verify that the students who 

attended the VR lesson did not also attend the face-to-face class lesson, we will compare the 

attendance log for the face-to-face class with the VR lesson which will help with the reliability of 

the test scores.  

Reliability is “a measure [that] consistently gives the same scores” (McMillan, p.161) to 

ensure this measure is being meet we will compare the test scores from both the treatment group 

and the control group. Both groups will be answering the same four questions. From the four 

questions 2 questions will be multiple choice and the 3rd question will be a multiple answer 
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question that will clearly state "Check all the boxes that have the correct answers.” The final 

question is a write in open ended question. These questions where created and covered the 

learning objectives that the class learned either in the face-to-face lesson and in the VR lesson.  

After both groups have received the lesson, three questions were added to their midterm 

exam. The limited test questions are a result of the students being under the impression that all 

the test questions in the midterm will count for their grade and we wanted to avoid monopolizing 

their exam. The questions below will help us validate if the Ambrosia VR lesson helps students 

improve student test scores compared to a face-to-face lesson. 

Students will have three multiple choice questions that will focus on identifying vessels. 

The questions will be used to asses students’ retrieval of the learning and the transfer of 

knowledge and if students are able to infer and recognized how some items can better relate. 

From these questions, two will be multiple-choice and one will be multiple-answer. One of the 

questions will be a multiple-answer question that will have pictures of the items that were 

digitized for the game. This will be used to measure if the students retain some knowledge from 

the game. The other two questions will have a picture of a vessel with similar characteristics as 

the one in the game, but it will be a different picture. These two questions will measure if the 

students are able to transfer the knowledge, they gained from the Ambrosia VR lesson. The 

fourth and final question we will ask as an open-ended write-in question. Open-ended questions 

"offer participants the opportunity to explain the rationale that informs their opinion about a 

psychological construct (Bradburn, Sudman, &Wansink, 2004 as cited in Van Velsen, 2011, p. 

673). Therefore, the open-ended question will assess if students are able to infer and recognize 

the interconnected relationship of the items. "Although [the] content is essential in learning, the 

context with VR learning scenario is crucial for excellence. Contextual learning has long been 
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discussed and learning should always take place in context." (Chen, 2016, p. 39) Therefore, the 

theory is that the VR treatment group will have a better response to this question than face-to-

face students. See Appendix B    

 

Data analysis 

For this sample questioner that was distributed at the start of the class, we had 141 

responses from those 106 gave consent for participation in the VR lesson. The student makeup of 

the class consisted of 63.8% female students and 36.2% male students. The class had a mixture 

of students in different program levels of which many of the students being sophomores. The 

student program level brake down was as follow: 32.6% were Freshman, 46.6% Sophomore, 

12.1% Junior, 4.3% Senior, and 1.4% selected other as a class level (Fig. 2). Similarly, there was 

a range of different ages with most of the students being 19 years old. The age brake down was 

as follow: 24.8% were 18 years old, 44% were19 years old, 15.6% were 20 years old, 6.4% were 

21 years old, 4.3% were 22 years old, 2.1% were 23 years old, 1.4% were 27 years old, .07% 

were 36 years old, and .07% were 46 years old (Fig. 3)   

Fig. 2 & Fig. 3 

 

From the 106 participants, 51 students were selected to participate in the study, the group 

was checked to minimize the confounder then they were randomly assigned to either the 
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treatment group or the control group using a random number generator. At the end of the study 

we had a total of 38 student who participate and showed up to the VR lesson (treatment group) 

and that group was compared to an equal group of students who took the lesson in a face-to-face 

environment (control group). To gather our data, we compare the midterm test result from the 

treatment group and a control group. The raw data was entered to an excel spreadsheet and it 

included the participants multiple-choice answers as well as the write-in responses of the 

students. See Appendix D for the complete results.    

During the data collection some errors in reliability emerge in some of the questions (36-

38) as some of the students choose multiple answers for a question that was mean to be a single 

answer. Both groups seem to have had similar issues in answering the multiple-choice questions 

and the multiple answer question. Up on close inspection of the questions we realized how the 

questions my cause some ambiguity that could lead the students to choose multiple answer. In 

the future test the questions will have to be revised to avoid this error and ambiguity. Yet, we 

were still were able to use the data that we collected.   

To analyze the midterm test results a nominal measuring scale was created. The nominal 

scale is a group of mutually exclusive categories that have numbers assigned to those categories 

(McMillan). In this study we assigned numbers to the questions base on the questions being 

correct or incorrect. For the multiple choice and multiple answer questions the numeric scale for 

the questions will be 2=correct answer and 1=incorrect answer. Since, the write-in question is 

more involve and demonstrates the students understanding the scale will be different 3 = correct 

answer, 2 = somewhat accurate, 1= incorrect answer (Fig. 4). The results of the nominal data 

were gathered and then added to an excel spread sheet (Fig. 5), to see the whole chart see 

Appendix C).  
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Fig. 4 

 

Fig. 5

 

Results 

From the results we gather the mode, median, mean, and a t-test was performed to 

compare the midterm test results of the treatment and the control group.  The mode is the score 

in the distribution that appears more frequently this will let me know if the students got more 

correct answers or incorrect answers. In this case the treatment group received a mode of 5 and 

control group received a mode of 6. It seems that the students in the VR group had more 

incorrect answers. The median is the score of the distribution that occurs more frequently, this is 

the midpoint that divides the rank order distribution, and this will let me know the average 

answer that most students got in their test. In this case the treatment group received a median of 

5 and control group received a median of 6, again the VR group had a lower score compare to 

the control group. The mean will give me the arithmetic average of all the test scores. In this case 

the treatment group received a mean of 5.79 plus or minus a standard deviation of 0.57 and 
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control group received a mean of 6 plus or minus a standard deviation of 0.59. (Fig. 6). The 

standard deviation between the two groups is low. 

 

 

Fig. 6 

 

Then the independent-sample t-test compared the treatment group and the control 

group to check if the correlation between virtual reality and test scores is significant (Fig. 7). 

During this process the p-value will be p < 0.05 if the p-value is less than .05 we will reject the 

null hypothesis and if the p-value is more than 0.05 we must accept the null hypotheses. For this 

research the null hypothesis we will be trying to reject is: 

H0 = There will be no difference of the test scores between the traditional approach team 

and the VR team.  

Due to the set back of the data the overall score performance of both the control group 

and the treatment group students test scores dropped. Yet, the test score drop was equal to both 

groups and we were still able to use the midterm score data for both the treatment group and the 

control group. In this study the p value was greater than .05 this means that the we must accept 

the null hypothesis and that the difference between the control group and the treatment group is 

not statically significant. Overall, the study found no statistically significant difference between 

the two groups. Even though the mean score dropped between the VR students and the 

traditional group, the change is not significant, and it can easily be a result of measurement errors 

or sampling errors. 
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Fig. 7 

 

Discussion  

This study could not reject the null hypothesis. The design of the study and the delivery 

of the virtual reality lesson might have contributed to the results. One possible issue in the study 

was that the researchers did not initially introduce the VR students to the learning objectives the 

students were had to achieve during their virtual reality experience. As Horton suggested that one 

must clearly list the learning objectives (LO) beginning of the game (Horton, 2012). The 

objectives are meant to guide the students and due to the lack of the LO students did not know 

what they were supposed to get out of their virtual reality experience. Another drawback the VR 

students had was that the VR group only had one exposure to the Ambrosia simulation, we 

hypothesize that the one exposure to the Ambrosia VR simulation is not enough for learning to 

occur, specially when being exposed to a new technology. The VR students needed more 

exposures to practice in the VR environment, research suggests that “the key to offering 

abundant practice is to allow enough attempts for deep learning to occur.” (Horton, 2012, p. 
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367). On the other hand, it was not enough that the Ambrosia VR lesson had the same learning 

objectives as the traditional class, we needed to develop a more cohesive VR learning lesson that 

scaffold the learning before and after the virtual reality experience. Research suggest that 

“providing external scaffolds that help the learners make the connections between the knowledge 

learned in the game and disciplinary knowledge” (Barzilai, & Blau, 2014, p. 66) is necessary in 

order to create an effective lesson. Similarly, the design of future research needs to “encourage 

learners to pause, reflect, and revise” (Horton, 2012, p. 329) as well as to create debriefing 

opportunities to review and analyze what the students have experience in the virtual simulation, 

this process of reflection “can help learners create critical links between game representations 

and events and “real world” representations and events” (Barzilai, & Blau, 2014, p. 66). All the 

aforementioned concerns will need to be address on future research to increase the success of the 

virtual reality learning lessons and experiences. 
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Conclusions  

During the investigation, we encounter some limitations.  Some of the limitations we face 

were with the testing tools. We had some issues with the question’s students were asked. There 

was a multiple-choice question that was a bit ambiguous that could have skewed the results. 

Also, the testing environment where the VR simulation took place was a student lab, which 

might not have lend itself to an adequate testing environment. At times we had some students 

walk into the lab talking around the participants experiencing VR. For future studies, the testing 

should take place in a dedicated room and eliminate possible outside distractions in a dedicated 

room and eliminate possible outside distractions.    

Future research should focus on the addition of clear Learning objectives for the students. 

There needs to be a separate introductory learning module that walks the learner through the 

virtual reality environment. We hope that providing this initial exposure as well as giving the 

students multiple opportunities to use the Virtual Reality tool will increase the scores of the VR 

students.   

 

Also, there needs to be a stronger connection between the course and the VR activity. The 

students should participate in a preparation activity that introduces some of the content they are 

going to learn, look for, and experience in the VR environment. Similarly, the students should 

have a reflection activity in which they reflect on their performance and their learning at the end 

of the VR lesson. All of these activities should be aligned with the LO we developed in the 

course. Ultimately the VR experience should be used to supplement a lesson not to replace a 

lesson. 
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Appendix A 

ANTH 140-01: Student survey 

Please complete all questions. Your survey responses will be kept confidential and will 

only be reviewed by the research team. Your class instructor or any teaching assistants will not 

have access to your answers. 

A. In this section, you will be asked some details about yourself.  

1. What is your Coyote ID? ___________________________ 

2. What is your year of birth?  ___________________________ 



HOW DOES VIRTUAL REALITY IMPACT STUDENT LEARNING?  17 

3. What is your gender? 

o Female 

o Male  

o Transgender 

o Other   ________________________________________________ 

o Prefer not to disclose 

4. What is your classification in college? 

o Freshman/First Year  (1)  

o Sophomore  (2)  

o Junior  (3)  

o Senior  (4)  

Other  (5) ________________________________________________ 
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5. What is your major? 

o Anthropology 

o Other  ________________________________________________ 

o Undeclared/Undecided   

 

6. Please rate your level of interest in Archeology. 

5 
Extremely 

interested 

4 
Very 

interested 

3 
Moderately 

interested 

2 
Slightly 

interested 

1 
Not at 

all interested 
 

7. Please rate your level of interest in this class. 

5 
Extremely 

interested 

4 
Very 

interested 

3 
Moderately 

interested 

2 
Slightly 

interested 

1 
Not at 

all interested 
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B. In this section, you will be asked about your experience playing video games. If you have 

never played video games, please skip to the next section (Section C, p. 3).  

 

8. How many hours did you spend last week playing video games?Please answer N/A if you 

don't play video games.  _____________________ 

 

9. On average, how frequently do you play video games?  

5 
Everyday 

4 
A few 

times/week 

3 
About 

once/week 

2 
A few 

times/month 

1 
Almost 

never 
 

10. How would you describe your expertise in playing video games? 

5 
Expert 

4 
Proficient 

3 
Competent/average 

2 
Novice 

1 
No 

experience 
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11. Which platform do you use most often to play video games? 

o Console (PS4, Xbox, Switch, etc.)  

o Personal computer/laptop  

o Smartphone/tablet  

o Other   ________________________________________________ 
 

12. Please identify your TOP 3 favorite video game genres. 

▢ Action/Adventure 

▢ Shooter 

▢ Role-playing   

▢ Fighting    

▢ Strategy/Puzzle   

▢ Sports    

▢ Racing   

▢ Other (please specify)  _____________ 
 

C. In the next section, you will be asked about your prior experience with virtual reality.  

 

13. Do you know what virtual reality is?  

o Yes  

o No    
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14. Have you ever tried an interactive virtual reality simulation using headsets and 

controllers such as Oculus, HTC Vive or other platforms? 

o Yes 

o No  
 

15. Have you ever played interactive VR video games? 

o Yes 

o No  
16. How would you describe your expertise in playing interactive VR video games? 

5 
Expert 

4 
Proficient 

3 
Competent/average 

2 
Novice 

1 
No 

experience 
 

17. Have you ever tried a non-interactive virtual reality simulation, for example using 

Google Cardboard or a combination of headset/mobile device? 

o Yes 

o No   
 

18. If you answered YES to the question above, please describe briefly the context, content, 

and device. 
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Appendix B 

Question 1. What can we learn from looking at this sherd? 

a. Where the pot was made   
b. Who made the pot 
c. The pot's possible function 
d. Nothing now, but who knows what scientists might be able to tell from these data 

 

Question 2. What do you think this pot was used for? 

a. Water storage vessel  
b. Drinking Vessel 
c. Food-Serving Bowl 
d. Cooking Pot 
e. Food Storage Vessel 
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Question 3. What can we learn from inspecting this mandible? Check boxes that have correct 

answers. 

a. How the animal died 
b. The animal’s age when it died 
c. How long ago it died 
d. Its species 
e. Its type of diet 

 

 

Question 4. While conducting a transect survey, you encounter an elk skeleton. The skeleton is 

decomposed, bones are scattered, and the elements have taken their toll. The only artifacts in 

association with the site are a spear point, broken pottery sherds, and a grinding stone. What can 

you infer about the culture? 
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Appendix C 
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Appendix D 

Frequency Table 

age 
 

Frequency Percent Valid Percent 
Cumulative 
Percent 

Valid 1
8.00 

35 24.
8 

24.8 24.8 

1
9.00 

62 44.
0 

44.0 68.8 

2
0.00 

22 15.
6 

15.6 84.4 

2
1.00 

9 6.4 6.4 90.8 

2
2.00 

6 4.3 4.3 95.0 

2
3.00 

3 2.1 2.1 97.2 

2
7.00 

2 1.4 1.4 98.6 

3
6.00 

1 .7 .7 99.3 

4
6.00 

1 .7 .7 100.0 

T
otal 

141 100
.0 

100.0  

 

 
Gender 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Female 90 63.
8 

63.8 63.8 

Male 51 36.
2 

36.2 100.0 

Total 141 100
.0 

100.0  
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Classification 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Freshman 46 32.
6 

32.6 32.6 

Sophomore 70 49.
6 

49.6 82.3 

Junior 17 12.
1 

12.1 94.3 

Senior 6 4.3 4.3 98.6 
Other 2 1.4 1.4 100.0 
Total 141 100

.0 
100.0  

 

 
Major 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid accounting 1 .7 .7 .7 
admin w/ marketing 
concentration 

1 .7 .7 1.4 

administration in 
accounting 

2 1.4 1.4 2.8 

anthropology 1 .7 .7 3.5 
bio-psychology 1 .7 .7 4.3 
biology 17 12.

1 
12.1 16.3 

business 3 2.1 2.1 18.4 
business accountant 1 .7 .7 19.1 

business adminstration 3 2.1 2.1 21.3 
business management 4 2.8 2.8 24.1 

chemistry 3 2.1 2.1 26.2 
child development 1 .7 .7 27.0 
communication 3 2.1 2.1 29.1 
communications 1 .7 .7 29.8 
communications (pr) 1 .7 .7 30.5 

computer engineering 6 4.3 4.3 34.8 
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computer science 6 4.3 4.3 39.0 
computer systems - game 
design 

1 .7 .7 39.7 

criminal justice 6 4.3 4.3 44.0 
english 2 1.4 1.4 45.4 
english linguistics 1 .7 .7 46.1 
english literature 1 .7 .7 46.8 

environmental studies 1 .7 .7 47.5 
finance 1 .7 .7 48.2 
graphic design 2 1.4 1.4 49.6 

graphic design and market 1 .7 .7 50.4 
health care management 1 .7 .7 51.1 

health science 1 .7 .7 51.8 
health science 

concentration in healthcare 
management 

1 .7 .7 52.5 

history 5 3.5 3.5 56.0 
IST - Cybersecurity 2 1.4 1.4 57.4 
kinesiology 7 5.0 5.0 62.4 
kinesiology - 

exercise science 
1 .7 .7 63.1 

liberal arts 1 .7 .7 63.8 
liberal studies 8 5.7 5.7 69.5 

liberal studies - math 
concentration 

1 .7 .7 70.2 

liberal studies/english 1 .7 .7 70.9 
marketing 1 .7 .7 71.6 
math 1 .7 .7 72.3 
mathematics 4 2.8 2.8 75.2 
nursing 1 .7 .7 75.9 
physics 2 1.4 1.4 77.3 
political science 3 2.1 2.1 79.4 
pre-nursing 1 .7 .7 80.1 
psychology 12 8.5 8.5 88.7 
public administration 1 .7 .7 89.4 

public health science 1 .7 .7 90.1 
sociology 4 2.8 2.8 92.9 
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sociology - social track 
services 

1 .7 .7 93.6 

theatre arts 1 .7 .7 94.3 
undeclared 8 5.7 5.7 100.0 
Total 141 100

.0 
100.0  

 

 
Interest in Archeology 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Not interested 6 4.3 4.3 4.3 
Slightly interested 34 24.

1 
24.1 28.4 

Moderately interested 70 49.
6 

49.6 78.0 

Very interested 26 18.
4 

18.4 96.5 

Extremely interested 5 3.5 3.5 100.0 
Total 141 100

.0 
100.0  

 

 
Interest in ANTH140 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Not interested 2 1.4 1.4 1.4 
Slightly interested 27 19.

1 
19.1 20.6 

Moderately interested 64 45.
4 

45.4 66.0 

Very interested 40 28.
4 

28.4 94.3 

Extremely interested 8 5.7 5.7 100.0 
Total 141 100

.0 
100.0  
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Hours spent playing video games 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid 0 2 1.4 2.6 2.6 
1 11 7.8 14.1 16.7 
2 14 9.9 17.9 34.6 
3 6 4.3 7.7 42.3 
4 4 2.8 5.1 47.4 
5 7 5.0 9.0 56.4 
6 3 2.1 3.8 60.3 
7 2 1.4 2.6 62.8 
8 3 2.1 3.8 66.7 
10 5 3.5 6.4 73.1 
12 6 4.3 7.7 80.8 
13 1 .7 1.3 82.1 
14 1 .7 1.3 83.3 
15 1 .7 1.3 84.6 
18 1 .7 1.3 85.9 
20 6 4.3 7.7 93.6 
21 1 .7 1.3 94.9 
25 1 .7 1.3 96.2 
30 1 .7 1.3 97.4 
46 1 .7 1.3 98.7 
80 1 .7 1.3 100.0 

Total 78 55.
3 

100.0  

Missing System 63 44.
7 

  

Total 141 100
.0 

  

 

 
Frequency of playing video games 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Almost never 4 2.8 5.1 5.1 
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A few times/month 15 10.
6 

19.2 24.4 

About once/week 17 12.
1 

21.8 46.2 

A few times/week 26 18.
4 

33.3 79.5 

Everyday 16 11.
3 

20.5 100.0 

Total 78 55.
3 

100.0  

Missing System 63 44.
7 

  

Total 141 100
.0 

  

 

 
Expertise in playing video games 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Novice 11 7.8 14.1 14.1 
Competent/average 30 21.

3 
38.5 52.6 

Proficient 25 17.
7 

32.1 84.6 

Expert 12 8.5 15.4 100.0 
Total 78 55.

3 
100.0  

Missing System 63 44.
7 

  

Total 141 100
.0 

  

 

 
Video game platform 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Console 51 36.
2 

65.4 65.4 
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Personal computer 11 7.8 14.1 79.5 
Smartphone 16 11.

3 
20.5 100.0 

Total 78 55.
3 

100.0  

Missing System 63 44.
7 

  

Total 141 100
.0 

  

 

 
Video game platform: Other 

 
Frequency Percent 

Missing System 141 100
.0 

 

 
Favorite video game genre: 1st choice 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Action 53 37.
6 

69.7 69.7 

Shooter 11 7.8 14.5 84.2 
Role-playing 3 2.1 3.9 88.2 

Fighting 2 1.4 2.6 90.8 
Strategy 6 4.3 7.9 98.7 
Racing 1 .7 1.3 100.0 
Total 76 53.

9 
100.0  

Missing System 65 46.
1 

  

Total 141 100
.0 

  

 

 
Favorite video game genre: 2nd choice 
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Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Shooter 26 18.
4 

35.6 35.6 

Role-playing 14 9.9 19.2 54.8 
Fighting 11 7.8 15.1 69.9 
Strategy 12 8.5 16.4 86.3 
Sports 8 5.7 11.0 97.3 
Racing 2 1.4 2.7 100.0 
Total 73 51.

8 
100.0  

Missing System 68 48.
2 

  

Total 141 100
.0 

  

 

 
Favorite video game genre: 3rd choice 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Role-playing 8 5.7 11.6 11.6 
Fighting 8 5.7 11.6 23.2 
Strategy 14 9.9 20.3 43.5 
Sports 11 7.8 15.9 59.4 
Racing 27 19.

1 
39.1 98.6 

Other 1 .7 1.4 100.0 
Total 69 48.

9 
100.0  

Missing System 72 51.
1 

  

Total 141 100
.0 

  

 

 
Favorite video game genre: Other 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 
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Valid  140 99.3 99.3 99.3 

baking 1 .7 .7 100.0 
Total 141 100.

0 
100.0  

 

 
Know VR 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Yes 130 92.
2 

94.2 94.2 

No 8 5.7 5.8 100.0 
Total 138 97.

9 
100.0  

Missing System 3 2.1   

Total 141 100
.0 

  

 

 
Used interactive VR headsets 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Yes 48 34.
0 

34.8 34.8 

No 90 63.
8 

65.2 100.0 

Total 138 97.
9 

100.0  

Missing System 3 2.1   

Total 141 100
.0 

  

 

 
Played interactive VR games 
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Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Yes 37 26.
2 

26.8 26.8 

No 101 71.
6 

73.2 100.0 

Total 138 97.
9 

100.0  

Missing System 3 2.1   

Total 141 100
.0 

  

 

 
Expertise in playing interactive VR games 

 
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid No 
experience 

84 59.
6 

60.4 60.4 

Novice 19 13.
5 

13.7 74.1 

Competent 23 16.
3 

16.5 90.6 

Proficient 11 7.8 7.9 98.6 
Expert 2 1.4 1.4 100.0 
Total 139 98.

6 
100.0  

Missing System 2 1.4   

Total 141 100
.0 

  

 

 

 
Used non-interactive VR 

 
Frequency Percent 

Valid 
Percent 

Cumulative 
Percent 
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Valid Yes 33 23.4 23.
7 

23.7 

No 106 75.2 76.
3 

100.0 

Total 139 98.6 100
.0 

 

Missing System 2 1.4   

Total 141 100.
0 
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Context for non-interactive VR use 

 

• I was told to sit in an egg shaped chair where VR goggles were put on me and I was able 

to take a brief tour in an amazon forest. I was able to look around and it should my 

surroundings of the amazon. 

• I have the samsung gear vr headset, played like 1 game and watched some movies. 

• Watched VR 360 youtube videos on an iphone using a cardboard phone holder 

• headset/mobile device combo & headset - shipwreck 

• wilderness walks/diorama 

• The VR that connects with the phone (samsung) 

• On a trip to Tokyo Japan I visited a place called VR zone which offerred both non-

interactive and interactive VR experiences. We watched videos using VR but also played 

interactive VR games. 

• Tested at Google cardboard on Samsung phone 

• I have used a headset with a microphone while playing video games. I used it to 

communicate with others. 

• It was the google cardboard thing on a relatives phone 

• Insidious on iphone 7 plus 

• Through the google cardboard I would watch first person action/horror videos. 

• There was a virtual reality roller coaster at six flags in which we could be given virtual-

reality headsets that would play a video that would be on the tracks 

• closest thing would be the wii and switch 

• I used Google Cardboard once on my smartphone but I personally didn't like it. 

• They had a virtual reality game at my high school's homecoming dance, it was a headset 

that covered your face mostly and came with like a lazergun of some sort and I competed 

against my friends at shooting certain targets in the game. 

• 3-D glasses, watch films. Google cardboard, rollercoaster. 

• The Navy did a simulation game with a headset. 

• Using my brothers VR headset. 
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• It was a legit cardboard VR and I was able to watch youtube videos with it and it was 

pretty cool. 

• Playstation VR, played a scary roller coaster shooting game. 

• It was a combination of a headset and mobile device that had a horror game on it. 

• It was a virtual college tour 

• In Samsung VR there is a feature that allows you to watch a movie in a theater 

• It was on a phone and it was looking around Paris. You were able to look around at the 

city. It was using Google cardboard. 

• Samsung phone VR 

• Rollercoaster VR with smartphone 

• It was a headset, no controller. Just look into the VR. I used Google cardboard and 

downloaded a rollercoaster view. 

• It was a rollercoaster simulation. 

• Used online videos to learn arabic 

• Google cardboard - iphone - exploring app. 

• It was just like a sort of comic strip you watched move along the story. I think it was an 

HTC Vive. 
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Appendix E 

Learning Goals of the Archaeological Survey Simulation by Scene 

 

At the crew’s campsite. In this scenario there is discussion about how to do a survey and 

the point of doing a survey, and participants select appropriate equipment. This is an 

“introductory” segment, and mostly achieved through dialogue. It occurs before you actually set 

out on the survey. 

 Learning goals: 

1. Reinforce the point of all this – seeking evidence of past human activities. 
2. Recognize the survey procedures: (a) walking as a team, (b) honing observation 

skills, (c) what to do when you find something (flagging, recording). 
3. Recognize the importance of appreciating and respecting the delicacy of ancient 

remains. 
4. Recognize that the remains you encounter, no matter how insignificant they look, 

have scientific value – they can offer more than meets the eye. 
5. Be able to select appropriate equipment and materials (and leave behind unnecessary 

stuff). There should be explanations for right and wrong decisions. [Since everyone 
comes together when something is found, does everyone need everything? Like, say, 
a camera.] 

At the modern campsite w/ancient quern. In this scenario the student encounters a 

modern campsite, along with an ancient artifact (quern), and all participants drop their backpacks 

where they are and assemble around the student. 

 Learning goals: 

1. Distinguish what is an archaeological site and what is not. 
2. Recognize that sites can be multifaceted, and don’t assume they are only one thing. 

That is, once you see this is a modern campsite and not in the purview of Ambrosian 
archaeological sites, don’t just dismiss it. There may be something else around, like 
the quern in this case [Pete: How does the student learn that this quern is old? Good 
question – we’ll need to add a couple of lines of dialogue]. 

3. Identify an artifact as an artifact [the quern is a good choice here, since it’s pretty 
nondescript, and some dialogue could offer up differing opinions about it; it can come 
back to the player: “what do you think?”]. 
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4. Identify how to record and treat a found artifact. 
5. Formulate questions about the artifact and make preliminary interpretations – what do 

you think this was used for? By whom? Why was it left behind here? Learning the 
value of thinking about an object, not just mechanically recording it and moving on. 

At the first pot-drop. In this scenario the student encounters sherds of an undecorated 

vessel and is asked various questions after picking up one of the sherds (part of the rim of the 

vessel). 

 Learning goals: 

1. Recognize to search carefully for artifacts (and other archaeological material) on the 
ground because potsherds can look very nondescript and be hard to spot. [Note that 
this learning goal runs through all the scenarios.] 

2. Identify that by orienting a sherd of a rim carefully and then looking at it, you can 
identify the probable shape of the vessel. 

3. Recognize that vessel shape is primarily determined by function. 
4. Identify a few common vessel functions and their shapes. 
5. Relate how you can determine what behavior led to the deposition of these potsherds 

at this spot. 
6. Infer how the distribution of the sherds and the context in which they are found can 

assist in the evaluation of alternative hypotheses for determining what happened here 
(a good example of epistemology in archaeology!). 

At the second pot-drop. In this scenario the student encounters sherds of a decorated 

vessel and is asked various questions after picking up one of the sherds. 

 Learning goals: 

1. Recognize that by examining a decorated sherd within the context of what is known 
about a region’s archaeology, you may be able to estimate its approximate age (based 
on style) and its affiliation to a known archaeological culture. 

2. Recognize that archaeologists define ancient cultures (or “traditions”) for a region 
based on things like ceramic decoration styles and the dating of associated sites. 
[Note that achievement of this learning goal will probably take place gradually, so 
this goal will be built into several scenarios, including the kill site.] 

3. Recognize that archaeologists do not collect and remove artifacts from sites during 
surveys. [This is Sera’s addition where the student puts the sherd in the backpack.] 

At the kill site. In this scenario the student finds a partial skeleton of an Ambrosian elk 

together with some stone artifacts, including a point embedded in a vertebra and a nearby 
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obsidian point of distinctive shape. The student first picks up a mandible with some teeth still in 

place, then the vertebra, and finally the obsidian point. 

 Learning goals: 

1. Recognize to search carefully for artifacts and other archaeological material on the 
ground. [Note that this learning goal runs through all the scenarios.] 

2. Recognize that certain bones can be used to identify the species of animal to which 
they belong. 

3. Identify that a jaw (mandible or maxilla) with teeth can be studied to estimate the age 
of an animal when it died. 

4. Recognize that bones can be radiocarbon dated. [Dialogue will need to be added for 
this goal.] 

5. Infer how you can determine what behavior led to the deposition of these bones and 
stones at this spot (another example of epistemology). 

6. Infer about post-depositional processes on archaeological sites; in this example, why 
the whole skeleton of the elk is not present. 

7. Recognize that point types (styles) can be diagnostic of both archaeological cultures 
and time periods. [See also Goal #2 of the second pot-drop.] 

8. Recognize that stone tools can be made of different geological raw materials. 
9. Recognize that some high-quality stone raw materials or finished artifacts were 

brought or exchanged over long distances. 
 

  

 


