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Abstract
Purpose: Entry-level students in dental hygiene programs have already demonstrated a level of 
academic success; however they often struggle with the acquisition of psychomotor skills. Recognizing 
that traditional course materials were not addressing the needs of entry level dental hygiene students, 
instructional videos were produced to demonstrate clinical skills. The purpose of this study was to 
investigate students’ perception of instructional videos and their impact on the learning environment in 
regards to students’ experiences of skills acquisition.
Methods: Online surveys were distributed to all students (n=84) in the fall semesters of 2015 (n=42) 
and 2016 (n=42). Responses from the surveys were analyzed qualitatively, utilizing an activity theory 
framework, to identify the impact of instructional videos on the learning environment. The activity theory 
framework involves the encapsulation of the learning environment that is mediated by tools and situated 
in a community where a learning activity is carried out to achieve an outcome. 
Results: Response rates were 76% (n=32) and 69% (n=29), respectively. Student responses concluded 
that the videos were very or extremely helpful, with 84% (n=27) in 2015 and 79% (n=23) in 2016. 
Students made comments on the usefulness of the videos and gave suggestions for future improvements. 
In addition, the comments demonstrated that students found the videos helpful for review purposes and 
for overall stress reduction associated with the process of psychomotor skill acquisition. 
Conclusion: Results from this study demonstrate the positive impact instructional videos have on the 
acquisition of psychomotor skills even within the dynamics of a small class size. Videos can also be 
utilized as an on-demand review tool that can be accessed before clinical evaluation processes, reducing 
student stress and providing a level of clarification to support student success.  
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Introduction
Acceptance into a dental hygiene program is highly 

competitive; students entering these programs have 
already demonstrated their academic abilities in 
both the secondary and post-secondary educational 
environments. These historically successful students,  
often find first-year preclinical dental hygiene 
coursework challenging due to the focus on psycho-
motor skill development and the emphasis on active 
and self-directed learning. Pre-clinical dental hygiene 
coursework integrates theoretical knowledge and 
clinical skills to develop the abilities required for 
dental hygiene practice. Students demonstrate 
progression towards clinical competence as a result 
of observation, discussion, demonstration and clinical 
application. Pre-clinical coursework typically provides 
students with nine hours per week of laboratory 

instruction and clinical experience over a single 
academic term. An average of six hours per week 
are completed in the laboratory during which time 
the clinical instructors demonstrate instrumentation 
skills and provide individual instruction. Students 
initially perform these skills in laboratory sessions 
on mannequins or typodonts followed by three hours 
per week in the dental hygiene clinic for supervised 
practice sessions performed on peers. 

Historically, students relied on textbooks and 
course manuals for additional learning support of 
psychomotor skill development. Students have found 
these resources to be lacking due to their textual 
nature and the disconnect from the observational 
learning experience of instructor demonstrations. 
Recognition of this disconnect, and the constant 
evolution of technology has resulted in alternative 
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methods to support the education and competency 
development of both dental and dental hygiene 
students1,2 and lead this instructional team to 
investigate possible interventions to mitigate these 
learning challenges.

Adoption of technology in teaching and learning 
environments is expected by today’s students2 
and the use of instructional videos has become a 
common practice.3,4 When used appropriately, videos 
are considered to be a powerful teaching medium, 

used for multiple learning scenarios, including clinical 
demonstrations and explanations.3,5 Instructional 
videos also facilitate a self-paced instruction and more 
independent student learning environment. Often 
considered as a support for large classroom settings, 

videos have been shown to be a valued resource by 
post-secondary students to facilitate learning beyond 
the classroom.3 A review of the literature shows that 
the instructional videos have been demonstrated 
to be effective in medical, nursing and dental 
education.6-12 Similar to dental hygiene, many of the 
health science professions, such as medicine and 
nursing, involve the acquisition of psychomotor skills 
and the on demand availability of instructional videos 
has allowed for independent learning. Furthermore, 
videos have successfully been added to courses as 
supplementary learning experiences when classroom 
and laboratory contact hours have been reduced in 
the curriculum.6 In a study by Tapping, first year 
medical students rated gross anatomy videos to be 
highly satisfying and their test performance was 
higher than the control group of students who did not 
have access to the videos, demonstrating that videos 
are a positive addition to course materials and can 
improve student learning outcomes.6 

Instructional videos have been used in nursing 
and dentistry to supplement lecture demonstrations 
beyond the classroom in the teaching of clinical 
skills.7,9,10,12 Student responses to instructional 
videos have been positive, commenting that videos 
allow them to review the demonstrated skill.7,9,10 
In addition, students requiring remediation to 
develop their clinical skills must gain this knowledge 
through self-directed learning and practice. Given 
the limited time allowed for clinical instruction in 
dental education, videos can play a beneficial role in 
remediation or in support of clinic instruction.

Considering the identified purpose and positive 
impact of instructional videos in educational environ-
ments, the dental hygiene faculty at this institution 
decided to supplement the learning resources in the 
preclinical course with self-made instructional videos to 
demonstrate specific clinical skills. The series of short 
videos were created over a span of several years could 
be viewed on demand multiple devices including mobile 
phones, tablets and computers. Informal feedback 
indicated that the videos were a positive addition to 
the student learning resources and that further video 
development was warranted. 

It can be hypothesized that the addition of 
instructional videos promotes self-directed learning 
and can contribute to student stress reduction 
through the addition of resources and on demand 
support for psychomotor skill development. The 
purpose of this study was to investigate the impact 
of the addition of instructional videos by capturing 
the students’ experience their acquisition of clinical 
skills when videos are made available as part of 
the course materials. This study also examined 
the affordance of the videos, or how the students 
actually incorporated instructional videos into their 
learning process. 

Methods
The Research Ethics Board of the University of 

Alberta approved this study. A qualitative approach 
was selected to understand the rationale for student 
preferences regarding the use of videos for the 
development of psychomotor skills. Qualitative studies 
provide alternative perspectives on approaches 
to teaching and learning and can complement 
quantitative research by shifting the focus on the 
numerical aspects of “what” to understanding the 
underlying “how and why.”13

Students completing the preclinical dental hygiene 
course during the fall semesters of 2015 (n=42) 
and 2016 (n=42) were asked to complete a short 
online questionnaire regarding their use of the 
clinical instruction videos and to self-report on the 
effect these videos had on their learning experience. 
Students received an invitation to participate letter via 
email, describing the intent of the study. Responding 
to the anonymous online survey denoted consent for 
participation. Students wishing to opt out of the study 
could do so by not completing the survey. 

The focus on the affordance (i.e., how the 
students actually incorporated the videos into their 
learning process) of the clinical demonstration videos 
is based on the work of Gibson14,15 and allowed the 
researchers the ability to focus on the utilization 
of the videos as an instructional intervention. 
Additionally, the researchers were able to capture 
the perceived affordances of the videos as a measure 
of the students’ overall experience of stress and 
confidence. To provide a theoretical lens in which to 
perform the data analysis and present the results, 
an activity theory framework was incorporated 
into the study. Engstrom’s research dating to the 
1990’s identified the activity theory to be a valuable 
framework to examine technological interventions in 
the field of education.16 

Activity theory, based on the work of Vygotsky et 
al.,17 has become an integral part of academic research 
focusing around the exploration of innovative spaces 
and educational practices.17,18 The introduction 
of videos into a learning environment, to be used 
as a resource with specific learning outcomes, is 
commensurate with activity theory.17-20 Viewing 
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learning as a collective activity, that is tool-mediated 
and situated within an individual activity with a 
resulting outcome, aligns with the basic underlying 
assumptions of this theory.16-20 This framework, based 
on the work of Vygotsky21, began as a technique to 
analyze activities based on the relationship between 
the subject, the object and the tools.  Engstrom17,19 
expanded this framework to recognize the social 
component of any activity involving people by adding 
rules, community and the division of labor to the 
analysis of any activity (Figure 1). For the purposes 
of this research, the components of the study were 
aligned with the expanded activity theory framework 
(Table I). Figure 2 illustrates the application of the 
study to the activity theory framework.

Results
Each class had a total of forty-two students 

enrolled; with 76% (n= 32) of the surveys completed 
in 2015 and 69% (n=29) of the surveys completed in 
2016. The majority of student responses showed that 
they felt the videos were very or extremely helpful 
(84% (n=27) in 2015 and 79% (n=23) in 2016); the 
remainder still felt that the videos were somewhat 
helpful and no one noted that they were not useful.  
Participant comments fell into two categories: 

Usefulness of videos
This category captured variation of experience 

on how the videos were utilized with their actual 
usefulness noted within the comments.

“They were very useful to watch beforehand to 
know what to expect in the sim lab while still learning 
basic instrumentation.”

“I found that they were useful when I was unsure 
of where to fulcrum for intra oral or extra oral or how 
to probe the quad 1 buccal and quad 2 lingual when 
preparing for the final instrumentation exam.”

“Watched them once in class, useful for notes, 
didn’t watch them on my own.

Usefulness of videos with improvement
Although still recognized as useful, students noted 

suggestions for changes or improvements they 
personally felt would increase the videos impact on 
their learning.

“I found them quite helpful but wished that it was 
more … zoomed in to show the proper angulation for 
universals and sickles”

“I feel that if the videos 
are less zoomed in on to the 
instrument and the teeth, it 
might be more helpful. That 
way, students can get a sense 
of the whole picture”

When asked about accessing 
videos the majority of the 
students noted they accessed 
the videos once or twice a 
week; with 78% (n=23) of the 
respondents in 2015 and 83% 
(n=24) of the respondents 
in 2016.  The remainder of 
the students who responded 
noted that they never accessed 
the videos; however, these 
students would still have 
viewed the videos once as 
they were shown as part of 
the preclinical lab sessions. For 

Tools (Mediating Artifacts)

Subject Object              Outcome

Community

Rules Division 
of Labor

Figure 1. Expanded Activity Theory Framework17,19

Tool: Videos

Subject:
Student

Object: 
Mannequin 
and/or Peer 

Community: Dental 
hygiene class and 
instructors

Rules: Students expected 
to watch videos prior to 
attending the preclinical 
lab session. 
Students are expected to 
access videos as required 
for self-directed learning. 

Division of Labor: Instructor 
oversees lab hours, provides 
instruction and feedback. 
Student performs skills and 
utilizes all tools.

Outcome: 
Skill acquisition and 
learner experiences 
promoting competence 
and con�dence.                  

Figure 2. Application of the Activity Theory Framework
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those who commented on the reasons 
around their access, comments fell 
into one of four categories: 

Viewed as part of class  
These students often noted the view-
ing of videos as part of the lab session 
was when they accessed them.

“I mostly viewed them in class 
when they were shown…”
“Only when they were shown  
in class”

Viewed for review purposes 
Videos were found helpful to check 
technique and as a review tool.

“Very helpful when you want to 
double check your technique.”
“I usually used them as a review 
tool after practicing in the lab.”

Viewed for practice sessions  
Students did note they viewed the 
videos when practicing the skills.

“Or whenever I was practicing on 
my own.”
“Would depend on when I was 
practicing more.”

Viewed for examination purposes
Students noted that they accessed 
them before their evaluations.

“And before a PE [process evaluation] 
to review and feel confident about 
the upcoming examination”
“Usually before a process evaluation.”

An initial purpose was to provide 
access on demand; therefore, students 
were asked where they accessed the 
videos. The students primarily accessed 
the videos from their home desktop or 
laptop computer; with 90 % (n=27) 
of the respondents in 2015 and 71% 
(n=20) of the respondents in 2016.  
One difference identified between the 
two cohorts was the use of the videos 
within the preclinical lab. In 2015 10% 
(n=3) of students’ responses noted they 
used their phones to access the videos 
within the lab whereas 50% (n=14) 
of the students’ responses noted this 
usage in 2016. No comments were 
provided that explained this variation 
and further study would be required to 
assess this change in the utilization of 
the video.

Table I. Applications of the Activity Theory17,21

Activity Theory 
Component Application

Subject The starting point and primary subject 
of this activity is the student in the 
preclinical dental hygiene course.

Tools The mediating artifact under analysis 
within this research initiative is the 
addition of videos, created to demonstrate 
the clinical skills covered within this 
course. 
Additional mediating artifacts excluded 
from this analysis are the textbook, 
course manual, access to the instructor 
or peers, student study skills, and the 
simulation lab itself.

Object The clinical simulator (mannequin) or 
student peer in the lab session receiving 
dental hygiene work.

Division of Labor Clinical instructors oversee lab hours and 
provide demonstrations, instruction and 
feedback for small groups and one-on-one 
scenarios. 
Students perform skills and utilize all tools  
to enable the acquisition of identified skills. 
Students will continue to practice outside 
of class hours to ensure competencies are 
reached.

Community The community is the dental hygiene class 
and a team of clinical instructors.

Rules Students are expected to read their text-
book, course manual and watch videos 
prior to the skill demonstration and 
practice session during the preclinical lab. 
Students are provided criteria for process 
evaluation and are expected to practice 
outside of class hours until competencies 
are met. 
Students are expected to utilize the 
textbook, course manual and videos as 
additional support outside of class hours. 
Clinical instructors will assess students to 
ensure they have acquired the necessary 
clinical skills. 
The research focus will be the use of  
the videos.

Outcome The outcome of this activity is the 
acquisition of identified skills and a learner 
experience that promotes competence  
and confidence.
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The overall impact of the introduction of instruc-
tional videos on the learning process was a key 
question in this study. Students reported that they 
believed the videos clarified information and were 
useful for review purposes. In addition, students also 
indicated that the videos increased their confidence, 
reduced stress, and decreased the amount of time it 
took to learn the skills. 

Discussion
Introducing videos into dental hygiene programs 

is a now common practice. According to a national 
study on educational technology within American 
dental hygiene programs, 88% of students surveyed 
noted a high usage of videos in entry-level dental 
hygiene programs, stating videos were the most 
common use of technology within their programs.2 
Numerous studies have indicated that videos are 
seen as useful in terms of demonstration of clinical 
skills and for review purposes,7,9,10,12 Data collected 
within this research study supports these findings 
with 84% (n=27) in 2015, and 79% (n=23) in 
2016, of the participants noting that they found the 
videos very or extremely helpful and there were 
no students indicating that the videos were not 
useful. Furthermore, the usefulness of the videos 
was in alignment with the ability to clarify clinical 
skills (identified as equivalent as the demonstration 
experience), with 30 out of 31 students in 2015, and 
26 out of 29 students in 2016, noting that that the 
videos clarified information. Although not specifically 
asked, use of the videos for review was mentioned 
consistently in the additional comments section when 
participants were asked how often they accessed the 
videos. Student use of videos for review purposes 
has also been noted in studies by Jang and Kim7 as 
well as Kelly et al.,10 where participants commented 
positively that clinical skill videos were useful for 
repeated viewings in order to ensure understanding, 
as well as for remediation purposes.   

This study aimed to investigate specifically how 
the availability of instructional videos impacted the 
students’ learning process, and if this resulted in 
a change to the learning activity’s outcome.  The 
results showed that the students incorporated the 
instructional videos into their learning process as 
reported in previous studies. In addition to viewing 
the associated video(s) as part of each preclinical 
laboratory session, students utilized the videos for 
clarification, review of instrumentation process, and 
to prepare for evaluations. Additional findings, based 
on situating the analysis within the activity theory 
framework demonstrate the impact the videos had on 
student learning outcomes. Students self-reported 
that the use of the videos increased their confidence, 
reduced the stress of learning psychomotor skills, and 
reduced the amount of time it took to acquire these 
skills. The results from this study regarding increased 
confidence are contradictory to those of Jang and 

Kim7 who found student use of Objective Structured 
Clinical Examination (OSCE) videos did not correlate 
with the participant’s anxiety towards taking the 
examination. Further exploration is necessary in 
order to determine the impact of instructional videos 
on confidence levels during skill acquisition. 

The impact on the learning environment through 
the implementation of instructional videos in a 
preclinical dental hygiene course is substantive 
when one considers that these classes frequently 
consist of groups of seven students during 
demonstrations, with one-on-one assistance from 
the clinical instructors available during laboratory 
time. While Kelly et al. concluded videos were useful 
for clinical demonstration in large classes,10 others 
have concluded that implementing videos improves 
clinical skills and knowledge,6-9 further supporting 
this study’s findings that the use of instructional 
videos is impactful for students, regardless of class 
size and instructor accessibility.     

Analysis of the student narrative revealed 
that many of the students responding within the 
survey recommended additional videos as well as 
suggesting additional components to the existing 
videos. Suggestions included making changes to 
the perspective of the video such as moving from a 
second-order perspective (viewing the demonstration 
as a visitor watching the skill being performed) to a 
first-order perspective (viewing the demonstration 
from the perspective of the person performing the 
skill); or providing multiple angles of a shot to include 
patient operator positioning. Selected comments 
reflecting this narrative include:

“I wished that it showed different perspectives and 
more zooming in on the instrument on the tooth.”
“Maybe show more of the full picture to start out 
with so we can understand [patient-operator] 
positioning better.”
“… capturing more angles in the video, more 
thorough left-handed videos!”

These responses are reflective of each learner’s 
perspective and learning needs and identifies the 
complexity of views and decisions that need to be 
investigated in the planning phase of such development 
projects. Balancing the numerous approaches that 
must be considered with the development of a multi-
media resource is complex; however, even with 
these suggestions the videos were viewed as positive 
additions to the students’ learning resources. Student 
opinion regarding the positive impact of videos on 
their learning experience further reinforces findings 
from studies that conclude the addition of videos into 
courses enhances student learning.7,9,10 

Creation of videos that could show multiple 
positions, close-ups, variations of techniques, etc. 
is both time extensive and expensive. The videos 
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developed within this course involved multiple steps 
including: script development, demonstrating the 
technique with both right and left-handed clinicians, 
dubbing the video, and uploading them onto the 
course management system. Collaboration amongst 
the teaching faculty and technical support team 
along with designated responsibilities regarding the 
maintenance periodic review of the video content are 
necessary for a successful project. Issues relating 
to the use of technology must also be recognized 
to ensure access to the video resources over time. 
Careful planning and implementation is supported 
by Topping6 who reported that the intense labor and 
costs associated with the making of gross anatomy 
videos was justified as student learning improved in 
spite of the reductions in clinical contact hours. 

A limitation of this study was the small sample 
size due to the relatively small class size of 42 
students. There was some compensation for the 
small class size by running the study over two years 
and incorporating two cohorts of students. However, 
the practicality of further extending the research was 
limited from the perspective of evolving technology 
and new forms of video as well as changing 
techniques in instrumentation. Videos that have 
been created and distributed over the course of one 
academic year, may change in subsequent years, 
making longitudinal evaluation challenging. 

Future research could include studies focusing on 
the impact of a more generic “off-the-shelf” video as 
compared to videos recorded with the clinical faculty. 
Changing the filming to the first order perspective 
of the clinician and the incorporation of interactive 
elements within or around the videos could enhance 
the learning experience. Student made videos could 
also be part of the formative or summative evaluation 
process for assessing clinical skills. 

Conclusion
While the creation of videos demands collabor-

ation, time and effort, their usefulness is accepted 
in academia and by students. Instructional videos 
have been shown to positively impact student 
confidence and reduce stress while learning a new 
psychomotor skill. 

The affordance and impact of videos is substan-
tive, even within the dynamics of a small class size, 
where students are learning in small groups and  
have a high level of access to clinical instructors. 
Videos can also be utilized as an on-demand review 
tool that can be accessed before clinical evaluation 
processes providing a level of clarification that 
enables student success.  

Sally N. Lockwood MEd, RDH is an associate 
clinical professor in the Division of Dental Hygiene; 
Sharon M. Compton, PhD, RDH is professor and 
dental hygiene program director, and the director of 
the Educational Research and Scholarship Centre; 
Jacqueline L. Green, MSc is a research assistant; 
Kari Rasmussen, MA, PhD is an educational research 
methodologist, both at the Educational Research and 
Scholarship Centre; all are at the School of Dentistry, 
University of Alberta, Edmonton, AB, Canada

Corresponding author: Sally N. Lockwood, Med, RDH: 
sallyl@ualberta.ca

References
1. Mattheos N, Stefanovic N, Apse P, et al. Potential of 

information technology in dental education. Eur J 
Dent Educ. 2008 Feb;12:85-92. 

2. Beebe C, Gurenlian J, Rogo E. Educational 
technology for millennial dental hygiene students: 
a survey of U.S. dental hygiene programs. J Dent 
Educ. 2013 Jun;78(6):838-49. 

3. Chan Y. Video instructions as support for beyond 
classroom learning. Procedia Soc Behav Sci. 2010 
Dec;(9):1313-18. 

4. Whatley J, Ahmad A. Using video to record 
summary lectures to aid students’ revision. IJKLO 
[Internet]. 2007 [cited 2017 Jan 10];3:185-96. 
Available from: http://www.ijklo.org/Volume3/
IJKLOv3p185-196Whatley367.pdf 

5. Fadde P. Producing video learning objects for 
e-learning. eLearn[Internet]. 2008 Apr [cited Jan 
2017]; Available from: http://elearnmag.acm.org/
featured.cfm?aid=1373283 

6. Topping DB. Gross anatomy videos: student 
satisfaction, usage, effect on student performance 
in condensed curriculum. Anat Sci Educ. 2014 Jul-
Aug ;7:273-9. 

7. Jang H, Kim K. Use of online clinical videos for clinical 
skills training for medical students: benefits and 
challenges. BMC Med Educ. 2014 Mar 21;14(56). 

8. Edrees H, Ohlin J, Ahlquist M, et al. Patient 
demonstration videos in predoctoral endodontic 
education: aspects perceived as beneficial by 
students. J Dent Educ. 2015 Aug;79(8):928-33. 

9. Kon H, Botelho M, Bridges S, Leung K. The impact 
of complete denture making instructional videos on 
self-directed learning of clinical skills. J Prosthodont 
Res. 2015 Apr;59:144-51. 



Vol. 92 • No. 2 • April 2018 The JourNAl of DeNTAl hygieNe 21

10. Kelly M, Lyng C, McGrath M, Cannon G. A multi-
method study to determine the effectiveness 
of and student attitudes to, online instructional 
videos for teaching clinical nursing skills. Nurse 
Educ Today. 2009 Apr;29(3): 292-300. 

11. Knosel M, Jung K, Bleckmann A. Youtube, 
dentistry and dental education. J Dent Educ. 
2011 Dec;75(12):1558-68. 

12. Farquharson A, Cresswell A, Beard J, Chan P. 
Randomized trial of the effect of video feedback 
on the acquisition of surgical skills. Br J Surg. 
2013 Oct;100:1448-53. 

13. McMillan W. Finding a method to analyze 
qualitative data: using a study of conceptual 
learning. J Dent Educ. 2009 Jan;73(1):53-64. 

14. Leech N, Onwuegbuzie A. An array of qualitative 
data analysis tools: a call for data analysis 
triangulation. Sch Psychol Q. 2007:22(4):557-
84. 

15. Gibson J. The theory of affordances. In Shaw 
R, Brandsford J, editors. Perceiving, acting and 
knowing: toward an ecological psychology. 
Oxford: Oxford University Press; 1977. p. 67-82. 

16. Conole, G. Designing for learning in an open 
world. Vol. 4 New York: Springer; c2013. 

17.  Engestrom Y. When is a tool? multiple meanings 
of artifacts in human activity. In Learning, 
working and imagining: twelve studies in activity 
theory. Helsinki: Orienta-Konsultit Oy; 1990. p. 
171-195. 

18. Engestrom Y, Miettinen R. Introduction. In: 
Engestrom Y, Miettinen R, Punamaki R. eds. 
Perspectives on activity theory. New York: 
Cambridge University Press; 1990. p. 1-18. 

19. Buchem I, Attwell G, Torres R. Understanding 
personal learning environments: literature review 
and synthesis through the activity theory lens. 
Proceedings of the PLE Conference; 2011 July 
10th - 12th; Southampton, UK; 2011. 

20. Engestrom Y. Activity theory and individual and 
social transformation. In: Engestrom Y, Miettinen 
R, Punamaki R. editors. Perspectives on activity 
theory. New York: Cambridge University Press; 
1990. p. 19-38. 

21. Shanahan M. Utilising activity theory as a 
framework to evaluate the implementation of a 
virtual simulation educational tool. Proceedings of 
EdMedia: World Conference on Educational Media 
and Technology; 2016 June 28-30; Vancouver, 
Canada. Waynesville, North Carolina; Association 
for the Advancement of Computing in Education; 
2016. p. 775-84. 

22. Vygotsky L. Mind in society: The development 
of higher psychological processes. Cambridge: 
Harvard University Press; 1978. 159 p.

23. Nummela R, Caine G. Understanding a brain-
based approach to learning and teaching. Educ 
Leadersh. 1990 Oct:48(2):66-70. 


