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Abstract

Traditional lecture-centered classrooms are being challenged by active learning hybrid curricula. In small graduate programs with limited resources and primarily non-traditional students, exploring how to use online technology to optimize the role of the professor in the
classroom is imperative. However, very little research exists in this area. In this study, the
use of short statistical computing video tutorials was explored using a pilot study in a small
Public Health Program at the University of New Mexico. The videos were implemented in
two Master’s-level biostatistics courses and student perception of the videos was assessed
using quantitative surveys and qualitative focus groups. The results from 16 survey respondents and 12 focus group participants are presented across the two courses. Viewing rates
for the videos were high, with 15 out of 16 respondents reporting usually or always viewing the videos. Overall perception of the videos as a learning tool was positive, with 14
out of 16 respondents agreeing that the videos offer advantages to them. Two prominent
themes emerged in our analysis: (1) the usability and convenience of the videos and (2) the
deeper learning facilitated by having the videos available. We conclude that the short video
tutorials were a useful learning tool in our study population.
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Biostatistics forms the backbone of many public health investigations, and learning basic statistics is a key component of many Master’s-level public health programs (PHPs)
(Fineberg et al. 1994). As innovations in online learning advance, the use of technology
to promote statistics and biostatistics education has followed in suit (Larreamendy-Joerns
et al. 2005). Most studies have not found significance differences in student outcomes between online, hybrid, and traditional courses (Russell 1999 Utts et al. 2003 McLaren 2004
Ward 2004 Summers et al. 2005 McGready and Brookmeyer 2013). However, some studies suggest that student attitudes toward online classes are less positive (Yablon and Katz
2001 Utts et al. 2003 Summers et al. 2005) and that the amount of professor interaction
time may play a role in student satisfaction (Tudor 2006). Most research examining the use
of online technology to enhance statistical learning has occurred in introductory statistics
courses, with little research in the graduate public health setting (McGready and Brookmeyer 2013). The limited existing graduate public health research pertaining to online or
hybrid education is primarily generated from large schools of public health (Enders and
Diener-West 2006 Evans et al. 2007 McGready and Brookmeyer 2013) and may not be
generalizable to smaller programs. Small PHPs often have limited monetary and personnel
resources and consist of primarily non-traditional students. Using online technology within
small PHPs may help optimize the role of the professor in the classroom.
The University of New Mexico (UNM) PHP is a small program offering only a Master’s
of Public Health (MPH) degree and is housed within the UNM School of Medicine. This
PHP is aimed at providing leadership in graduate and community-based education to improve the health of diverse populations in the region. The PHP awards 13.3 MPH degrees
on average per year (since 2007). The student body consists of mainly in-state residents
(75.2%) and females (74.3%). Students in the PHP generally work full- or part-time jobs
while pursuing their Master’s of Public Health (MPH) degree. Due to the busy schedules
of the students, the PHP is currently exploring ways to integrate more online components
into the curriculum.

Short video tutorials are commonly used by the largest producers of massive online open
courses (MOOCs) including EdX, Khan Academy, and Coursera. DeVaney (2009) used
video tutorials to supplement an online statistics class and concluded that the videos were
well-received among students. When piloting video tutorials for an introductory computer
science course, Carlisle (2010) found that using video tutorials freed up time for in-class
discussions; further, students in the section with the professor who recorded the videos
performed best, emphasizing the importance of professor interaction in conjunction with
the tutorials. These existing studies did not use qualitative data analysis to assess student
perceptions of video tutorials. We did not find any existing literature regarding the value
of using short video tutorials for teaching statistics computing in traditional classroom
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settings nor for teaching in the context of a resource-limited graduate PHP.

The goal of the present pilot study is to evaluate student perceptions of using short statistical computing video tutorials as a teaching tool in a small graduate PHP made up of primarily non-traditional working students. The tutorials were implemented in two Masters’level biostatistics courses: an introductory course and a more advanced regression course.
We hypothesized that the students would consistently use, prefer, and benefit from the online video tutorials. A mixed-methods study design was used, and quantitative survey data
was triangulated with qualitative focus group data to evaluate student usage patterns and
perceptions of the videos. This paper summarizes the implementation of the video tutorials
and the major themes regarding students’ perceptions of the videos as a learning tool.

2. Methods
2.1

Course Description

The video tutorials were implemented in two biostatistics courses designed for Master’slevel public health students with a range of quantitative backgrounds during the 2013-2014
academic year. The first course during Fall 2013 was a general introduction to biostatistics,
and the second course during Spring 2014 covered regression and survival analysis. These
two courses are referred to as BIO1 and BIO2, respectively. Students were required to
have at least one undergraduate statistics course to enroll in BIO1 and one graduate-level
statistics course to enroll in BIO2. Time since taking the pre-requisites and overall comfort
with quantitative subjects varied between students.

Master’s-level biostatistics courses are typically comprised of two components: conceptual material and computing instruction. This instruction format was used for both of the
courses. The classes met twice per week in a computer lab with access to computing software. The BIO1 course was 1.5 hours and BIO2 course was two hours (1.5 hours of lecture
with a .5 hour in-class student-led problem solving session). The instructor held two onehour office hours per week. In both courses, students were evaluated based on weekly
homework assignments and two exams. In BIO2, students also completed a project. The
courses were taught by the same instructor who was responsible for all teaching activities
(the PHP program generally does not have the resources to provide instructors with teaching assistants). The Stata statistical software package v13 was used for data analysis in
both courses (StataCorp 2013).

2.2

Study Population

Participants in the study consisted of students enrolled in either or both courses. All students in the PHP are required to take BIO1 (unless they have sufficient statistical backgrounds to waive the course). Students enrolled in the epidemiology concentration within
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the PHP are required to take both courses. Additionally, graduate students from other departments at UNM can enroll in the courses. The target population for the study was defined as students enrolled in at least one of the two courses during the 2013-14 academic
year.
2.3

Study Design

2.4

Video Tutorials

Designing studies to evaluate hybrid and online statistics learning experiments is challenging (Abrami and Bernard 2006). Many existing online and hybrid education studies
compare self-selected traditional versus online students (Utts et al. 2003 McLaren 2004
McGready and Brookmeyer 2013), leading to potential selection bias (DeVaney 2010). To
address these study design challenges, a mixed-methods design was used in which all students received the video tutorial intervention to avoid contamination between students. Inclass and online demonstrations were alternated in blocks to allow students to experience
the course material both with and without video tutorials. For instance, in BIO2, linear regression and survival analysis were taught with video tutorials, whereas logistic regression
was taught without the tutorials. During weeks without the videos, blocks of time were set
aside during class for computing demonstrations with students following along on computers (similar to traditional statistics labs). Students would take notes on computing exercises
using handouts provided by the instructor. During weeks with the videos, computing was
briefly demonstrated by the instructor during class as a part of the traditional lecture, and
then students accessed Stata tutorial video sequences through the online course website.
Some feedback from the BIO1 semester was incorporated into the BIO2 implementation
of the video intervention; the main differences between the courses included shortening the
videos and focusing on one concept per video in BIO2. Additionally, BIO2 contained a 30minute student-led problem solving session at the end of each lecture per student request.
Lastly, the BIO2 course webpage was structured slightly differently for simpler navigation
by students. We consider this a pilot study due to the non-randomized design and adaptive
roll-out of the intervention, along with the small sample size.
All of the videos were filmed during the 2013-2014 academic year designed specifically
for the BIO1 and BIO2 courses, aside from six introductory Stata videos filmed in 2012
by the instructor for an EdX MOOC. The course videos were filmed on a tablet PC using
CamtasiaStudio for screen-capture with annotations using a stylus. Videos were edited in
Camtasia and uploaded to YouTube. To quantify the time investment required to make
the videos, the instructor estimated the amount of time spent per unit of video-time after
familiarizing herself with the Camtasia software. After the videos were posted, students
could watch the videos outside of class and had access to the videos for the duration of
the course. To track video usage, the number of YouTube video views was monitored for
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each video. The videos were unlisted (not available to the public) on YouTube during the
two courses so that video usage could be tracked and attributed directly to the students.
The videos are now public and can be viewed at Dr. Hund’s YouTube page: http://www.
youtube.com/playlist?list=PLOBpaEe y0mYj2pHI2fyiXpCGo5RiKLBa.
2.5

Data Collection

Toward the end of each semester, the focus group facilitator (who was not involved in the
course instruction or evaluation) gained consent from students to complete a quantitative
survey and invited students to participate in a focus group. After each course was completed
and grades were submitted, the students were sent the link to an online quantitative survey.
The survey was administered through a web-based survey data collection program. The
survey was open for one month, with weekly reminders sent to students. Using a fivepoint Likert scale, the survey assessed the convenience, learning experience, and overall
preferences regarding the video instruction. The Likert scale scores for each statement
were: 1 - strongly disagree, 2 - somewhat disagree, 3 - neutral, 4 - somewhat agree, 5 strongly agree.
Focus groups were conducted to explore the rationale behind student usage and perceptions
of the videos. The facilitator led the one-hour focus groups based on a semi-structured
guide developed by the authors. The focus groups were capped at seven participants to
maximize student discussion; all students were invited to participate but signed up for the
groups by responding privately to the invitation. Students received a $10 gift card incentive
for survey completion and a $15 gift card incentive for focus group participation, disbursed
after completion of the study activity. All research methods were approved by UNM’s
Institutional Review Board.
2.6

Data Analysis

We present descriptive statistics from the surveys, providing separate results for each
course. For each statement on the survey, we reverse code each item such that ‘agree’
corresponds to agreeing that the intervention was beneficial. We present the number and
percentage of responses for each of the five Likert scale categories. Additionally, for each
statement, we calculate the percentage of students who agreed that the intervention was
beneficial. We define agree as somewhat or strongly agree.
To evaluate whether students agreed that the intervention was beneficial survey, we use
a seven out of eight decision rule. Specifically, we state that students generally ‘agreed’
that the intervention was beneficial for a specific statement if at least seven out of eight
students somewhat or strongly agreed that the intervention was beneficial. When fewer
than seven out of eight students agreed or disagreed with a statement, we say that results
are discordant. We do not conduct any formal hypothesis tests due to the small pilot nature
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of the study and large number of questions that result in limited power and multiple testing
problems.

There is only one missing observation for one question in the survey data (all other questions have complete data); we use mean imputation to impute a value for this single observation. All data are analyzed using Stata v13 (StataCorp 2013).

We triangulate the quantitative survey data with the qualitative focus group data. The focus groups were digitally recorded, transcribed, and verified for accuracy. The qualitative
analysis follows principles of grounded theory (Strauss and Corbin 1990). Transcripts have
been independently reviewed by both investigators, who jointly have reviewed emergent
themes. These themes are then compared with the survey results.

3. Results

The BIO1 course consisted of 13 students, with nine MPH students and four students
from either the College of Pharmacy or non-degree students. The BIO2 course consisted
of ten students, with seven MPH students and three College of Pharmacy or non-degree
students. Of the ten students in BIO2, six students were also enrolled in BIO1. Therefore,
the target population for the study consisted of 17 unique students. In BIO1, eight students
completed the survey and seven students participated in the focus group. In BIO2, eight
students completed the survey and five students participated in the focus group. There was
overlap between students participating in the study between BIO1 and BIO2. Specifically,
five students completed the quantitative survey in both BIO1 and BIO2 (resulting in 11
unique students responding); and two students participated in the focus group in both BIO1
and BIO2 (resulting in 10 unique focus group participants). Demographics for the quantitative survey respondents in BIO1 and BIO2 are presented in Table 1. Most respondents
were females who enrolled in the course because it was a program requirement but who
expressed some interest in the subject matter. The majority of the students spent between
three and nine hours per week on the course outside of class.
Across the two courses, there were 42 videos distributed to the students, with 20 videos
in BIO1 and 25 videos in BIO2 (three videos from BIO1 were also distributed in BIO2).
Excluding the six previously filmed EdX tutorials (for which we do not have view statistics
for the students), the average number of YouTube views per video was 9.1, with standard
deviation 4.4 and range 3 to 21. After learning the Camtasia program, producing the videos
(planning, filming, editing, and uploading) took on average five minutes of production time
per one minute of final video time.
In BIO1, videos were between 2 and 15 minutes long and spanned several concepts following a central theme. Student feedback from the BIO1 focus group suggested a preference
for shorter videos. In BIO2, videos were shortened, ranging between one and three minutes
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Table 1: Demographics for students who completed quantitative survey by course.
Variable
Gender
Male
Female
Required to take course for program
Yes
No
Time spent on course per week
0-3 hours
3-6 hours
6-9 hours
9-12 hours
12+ hours
Interested in subject matter
Strongly agree
Somewhat agree
Neutral
Somewhat disagree
Strongly disagree

BIO1
(n=8)
% N

13
88

1
7

0
25
63
13
0

0
2
5
1
0

88
13

50
50
0
0
0

BIO2
(n=8)
% N

25
75

2
6

0
75
25
0
0

0
6
2
0
0

7
1

100
0

4
4
0
0
0

63
38
0
0
0

8
0

5
3
0
0
0

long and covering only a single concept. Survey results regarding general preferences for
the video tutorials are presented in Table 2, stratified by course. The questions in Table 2
are numbered and referenced by these numbers in the text.
Overall, the videos were well-received among the students (Q1,2). In both courses, students
agreed that the videos offered advantages (Q1) (BIO1 88%; BIO2 88%). In both courses,
students agreed that they would recommend use of the online tutorials in other classes (Q2)
(BIO1 88%; BIO2 88%).

Additionally, students seemed to value both in-class lab time and out-of-class video tutorials (Q3,4,5). Students did not agree that they would have preferred a class with all video
tutorials (Q3) (BIO1 0%; BIO2 13%). Students in BIO2 agreed that they would not have
preferred a class with all in-class tutorials, whereas BIO1 student responses were discordant (Q4) (BIO1 63%; BIO2 88%). The students did not agree that the video tutorials were
more enjoyable than in-class labs (Q5) (BIO1 0%; BIO2 25%).
Two prominent themes were observed throughout the course of the study: the usability of
the videos and deeper learning facilitated by the videos. In the following sections, the results of the surveys and the focus groups are presented by theme. For each theme, the quantitative survey data are generally summarized first and the qualitative data second.
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Table 2: Quantitative survey results regarding overall opinions. Percentages (counts) are displayed for each
response category.
Question

1. Videos offer advantages

2. Recommend use of online
tutorials in other classes
3. Would have preferred all online
labs
4. Would not have preferred all
in-class labs
5. Enjoyed on-line tutorials more
than in-class labs

3.1

Course
1
2
1
2
1
2
1
2
1
2

Strongly
Disagree
0 (0)
0 (0)
0 (0)
0 (0)
88 (7)
50 (4)
0 (0)
0 (0)
25 (2)
13 (1)

Somewhat
Disagree
13 (1)
13 (1)
0 (0)
13 (1)
13 (1)
38 (3)
25 (2)
13 (1)
13 (1)
25 (2)

Neutral
0 (0)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
13 (1)
0 (0)
63 (5)
38 (3)

Somewhat
Agree
25 (2)
0 (0)
25 (2)
13 (1)
0 (0)
13 (1)
25 (2)
38 (3)
0 (0)
13 (1)

Strongly
Agree
63 (5)
88 (7)
63 (5)
75 (6)
0 (0)
0 (0)
38 (3)
50 (4)
0 (0)
13 (1)

Theme 1: Usability

The first theme that emerged pertained to the usability and convenience of the videos.
Reported use of the videos was high in the survey. In BIO1, seven out of eight students
reported usually or always viewing the videos; and in BIO2, all eight respondents reported
usually or always viewing the videos. Results from the quantitative survey regarding usability of the videos are shown in Table 3. The questions in Table 3 are numbered and
referenced by these numbers in the text.
Overall, the students perceived the videos as useful for improving their performance in the
course (Q6,7,8). Specifically, students agreed that the videos were perceived as a useful
tool for completing homework assignments (Q6) (BIO1 100%; BIO2 88%) and that the
videos were a useful tool for exam preparation (Q7) (BIO1 88%; BIO2 88%). Students
in both courses agreed that their grades were not negatively impacted by the videos (Q8)
(BIO1 100%; BIO2 88%).

Students did not seem to have much difficulty using the videos (Q9, 10) and found the
videos convenient with their schedules (Q11, 12). Students agreed regarding not having technical difficulties using the videos (Q9) (BIO1 88%; BIO2 100%). BIO2 students
agreed that they were not frustrated by the inability to ask questions to the instructor while
watching the videos, while BIO1 student responses were discordant (Q10) (BIO1 75%;
BIO2 100%). Students agreed that the videos worked well with their schedules (Q11)
(BIO1 100%; BIO2 88%); and students did not agree that it was easier to watch the videos
than attend in-class labs (Q12) (BIO1 25%; BIO2 13%).

Regarding video length, students in BIO2 agreed that the videos were not too long, while
BIO1 student responses were discordant (Q13) (75%; BIO2 88%); in both courses, student
responses were discordant regarding whether they agreed that the videos were not too short
(Q14) (BIO1 25%; BIO2 50%). In the focus groups, students stated a preference for shorter
8
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videos that cover only one concept; longer videos were deemed ‘overwhelming.’

The survey results also suggest that the usefulness of the videos extends beyond the biostatistics classroom (Q15). Specifically, in BIO2, students agreed that they would use the
videos for future course projects or in their jobs (Q15) (BIO1 75%; BIO2 88%).

Table 3: Quantitative survey results regarding usability and learning. Percentages (counts) are displayed for
each response category.
Question
Usability
6. Like videos for homework
completion
7. Liked videos for exam
preparation
8. Grades were not negatively
affected by videos
9. No technical difficulties trying to
view videos
10. Not frustrated by inability to
ask questions
11. Videos worked well with my
schedule
12. Easier to complete videos than
attend class
13. The videos were not too long

14. The videos were not too short
15. Will use videos in the future

Learning
16. Learn same amount with videos
vs. in-class labs
17. Understand material better
using videos vs. labs
18. Did not learn better through
in-class instruction
19. Confident to complete videos
without instructor
20. Better able to manage my time
with videos
21. Not more frustrated watching
videos than in lab

Course

Strongly
Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Strongly
Agree

1
2
1
2
1
2
1
2
1
2
1
2

13 (1)
0 (0)
0 (0)
0 (0)
13 (1)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

63 (5)
75 (6)
50 (4)
50 (4)
38 (3)
75 (6)
0 (0)
0 (0)
38 (3)
38 (3)
38 (3)
0 (0)

0 (0)
0 (0)
38 (3)
25 (2)
25 (2)
13 (1)
13 (1)
0 (0)
50 (4)
25 (2)
0 (0)
25 (2)

13 (1)
25 (2)
0 (0)
13 (1)
25 (2)
13 (1)
63 (5)
50 (4)
13 (1)
25 (2)
38 (3)
38 (3)

13 (1)
0 (0)
13 (1)
13 (1)
0 (0)
0 (0)
13 (1)
50 (4)
0 (0)
13 (1)
25 (2)
38 (3)

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

0 (0)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

0 (0)
13 (1)
0 (0)
13 (1)
0 (0)
13 (1)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
25 (2)
38 (3)
0 (0)
0 (0)
13 (1)
13 (1)
0 (0)
13 (1)

0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
13 (1)
0 (0)
13 (1)
0 (0)
0 (0)
13 (1)
38 (3)
50 (4)
25 (2)
13 (1)
63 (5)
38 (3)
25 (2)
0 (0)

13 (1)
13 (1)
13 (1)
13 (1)
13 (1)
0 (0)
38 (3)
25 (2)
38 (3)
25 (2)
38 (3)
13 (1)
25 (2)
13 (1)
38 (3)
50 (4)
25 (2)
38 (3)
13 (1)
25 (2)

88 (7)
75 (6)
75 (6)
75 (6)
88 (7)
88 (7)
50 (4)
75 (6)
38 (3)
75 (6)
63 (5)
75 (6)
0 (0)
0 (0)
38 (3)
38 (3)
0 (0)
13 (1)
63 (5)
63 (5)

The qualitative data provided many insights into how the videos were used. Regarding
homework and exam preparation, students described specific ways in which the videos
were used to complete assignments and study. Videos were typically viewed on an individual basis at home on personal laptop computers. Students highlighted using the videos
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for reinforcement of concepts. For instance, one student stated, “We’ll go over something
in class and then when you’re looking at the homework, you’ll need like a little reminder
of what exactly she did.” Another noted, “I’d have the YouTube open on one side and my
homework [on the other] just practicing the commands because sometimes there’s lots of
steps.” Hence, the videos seemed to reduce the burden of remembering the multi-step detailed procedures required for statistical computing. Students perceived the videos as an
‘added bonus’ to the class, and the availability of the videos on weekends and evenings
appeared to enhance convenience. For instance, one student stated, “That’s why the videos
are so helpful because most of the time I don’t have the opportunity to start the homework
until the weekend” and another felt that, “It’s nice to have somewhere I can go to find things
24 hours a day.” One student noted that the videos served as ‘mobile office hours.’
Some students requested a downloadable format for the videos whereas many other students preferred YouTube because the videos are accessible anywhere with internet access.
For example, one student mentioned, “It’s just so helpful because I don’t know where I’m
gonna be between work and school, but at least I have an iPad that I can log on or a laptop
and can spend half an hour just going over four videos and feel like I’ve done something.”
Another student noted that, “A benefit of them being on YouTube is that if later, after I’ve
taken this class, if I’m working on a research project or something, I could go back and
look at that video. So I know I’d be able to access it again in the future and in conjunction
with my notes I could probably figure out what I needed to do.”
3.2

Theme 2: Deeper Learning

Students seemed to perceive the videos as a tool for enhancing learning and as a supplement
to in-class time. Results of the quantitative survey summarizing learning through the videos
are shown in Table 3.

Students did not view the videos as superior to the in-class labs and seemed to strongly
value in-class instruction (Q16,17,18). Students did not generally agree that they learned
the same amount with the videos as in the in-class labs (Q16) (BIO1 25%; BIO2 25%),
nor did they agree that they understood the material better using videos compared to the in
class labs (Q17) (BIO1 13%; BIO2 25%). Students did not agree that they learned better
using videos compared to in-class instruction (Q18) (BIO1 25%; BIO2 13%).

Regarding self-efficacy and independent learning (Q19, 20, 21), BIO2 students agreed that
they were confident in their ability to use the videos without the instructor present, whereas
BIO1 student responses were discordant (Q19) (BIO1 75%; BIO2 100%). Students did
not agree that their time management improved with the videos (Q20) (BIO1 13%; BIO2
38%). Student responses in both courses were discordant regarding whether they agreed
that frustration was not higher watching the videos as compared to during in-class lab
exercises (Q21) (BIO1 63%; BIO2 75%).
10
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In the focus groups, students suggested that the self-paced nature of the videos was the
major contributor to learning. One student noted that, “It allows you to do it at your pace
because you do have an idea of the correct way to do it and now you can take it back,
slow it down, and really try and absorb it instead of just typing in things.” Another student elaborated, “It’s like you’ll do a step and then you’ll hit pause and then you’ll finish
that step and then you’ll do the next step, then hit pause, and keep going.” Additionally,
a student suggested that repeating the videos acted as a ‘reinforcement of learning’ and
further commented, “Being able to go back and look at the videos again gives us another
opportunity to really process the information that we learned. Being able to go back and
work that process helps to foster deeper learning.”
Reduced anxiety over missing class or missing concepts also helped facilitate learning.
Students cited trouble attending office hours due to busy schedules, but shared that, “Having the videos on YouTube has made me less anxious, too, because you’re not stressed out
about missing anything... I’m a visual learner, so being able to reinforce that by actively
reviewing has helped me to learn.” One student particularly noted the busy nature of students in the program and how the videos worked within this environment, stating, “In this
program we have a lot of people who are working... So if you have to miss class, sometimes
there’s not time to catch up before the homework is due. So it’s been really helpful to have
the videos because those kind of give you a bit of backup so you still have the opportunity
to learn it without feeling like you’re really falling behind.”
Students emphasized that the videos were not viewed as a replacement for in-class material
but that they value in-class time for less perfunctory activities. One student noted, “We
can’t trade the online tutorials for something else because the in-class time and the time in
the computer lab were both extremely important.” A general theme from the focus groups
was a strong demand for as much material as possible, i.e., more videos of varying content,
more practice exercises (in and out of class), and more readings.

4. Discussion

In summary, using short video tutorials to teach statistical computing concepts was a positively perceived teaching tool by students in two Master’s -level biostatistics courses. These
short video tutorials were implemented in the context of teaching computing techniques
within a small resource-limited program with a non-traditional student body. Students did
not report difficulty using the videos and seemed to perceive the videos as useful for improving their learning as well as their course performance. Students also seemed to prefer
shorter videos that focused on one concept. This finding was consistent with a recent study
of video watching preferences from MOOCs that found students prefer shorter videos and
tutorial videos that are easy to rewatch and skim (Guo et al. 2014).
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The students valued in-class labs and did not view the videos as a replacement for, but
rather as a supplement to, in-class instruction time. Using a hybrid course format has the
potential to create a more sustainable and effective learning environment for both students
and the instructor, but has not been previously studied in this context. Hybrid courses offer
a middle ground in online education, mixing in-class and online components (Young 2002).
In a qualitative study of hybrid courses, Kaleta et al. (2007) conclude, “Faculty, students,
and even institutions, like hybrid courses. The benefits of improving student learning, providing time flexibility for students and instructors, and offering scheduling and classroom
space flexibility for institutions are compelling” (Kaleta et al. 2007, p. 139).
In our pilot study, the ability to use the videos in a self-paced and repetitive manner was
consistently cited as a major advantage by the students. The fixed-pace nature of traditional
lecturing is disadvantageous for students who learn at slower paces or who periodically
cannot attend class; online courses allow students to learn at their own pace (Abdolell
and Payne 2010). The role of the professor in the age of online education is constantly
changing, leading many to question the need for traditional lecturers (Young 1997).
Relatedly, in the BIO2 focus group, results suggested an unexpected theme that the videos
promoted social support among classmates. Students tended to watch the videos on an
individual basis, but referenced and recommended specific videos in group-correspondence
with classmates. For example, one student noted, “I think it enables us to help each other... I
think that it enables peer support.” The videos supported group cohesion among classmates.
One student noted, “We definitely utilize each other. You do your homework yourself, you
figure it out, you learn the commands, and then when you get help if someone’s like, ‘That
looks way wrong,’ you can watch it again.” By enhancing social support among peers, the
videos were a useful instrument in deconstructing the classroom and moving away from
traditional lecture-centered models of teaching. Our findings support the notion that hybrid
courses have the potential to revolutionize the classroom by changing previously lecturercentered classrooms to learner-centered environments (Kaleta et al. 2007).

The videos were composed specifically for the BIO1 and BIO2 courses but will also serve
as a semi-permanent resource for the PHP and, more broadly, the School of Medicine.
While statistical software programs are updated periodically, most programs are backward
compatible and thus the instructional exercises in the videos should be recyclable for many
years (hence the ‘semi-permanent’ nature of the videos). At UNM, data analyses are regularly conducted by public health students completing Masters’ theses, by medical students
who are required to conduct a self-guided research project, and by summer interns affiliated with the Health Disparities Center. This collection of instructional data analysis videos
will be made available to these students as a learning tool.
The study has several limitations. First, the study should be interpreted as a pilot study
generating preliminary data. The sample size for the study was small with substantial par-
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ticipant overlap between the courses; further, the study occurred at a single institution with
a single instructor. Future work is needed to explore perceptions of these short video tutorials at other universities and with larger samples to improve the generalizability of the
results. The results of this study should be viewed as a proof of concept and a jumping
point for further hybrid biostatistics education research in the context of smaller graduate
public health settings. Additionally, the study examined only student perceptions of the
interventions and did not include a grade-based evaluative component. Therefore, while
we can conclude that the intervention was positively perceived among respondents, we
cannot conclude that the videos actually improved student learning outcomes. The main
limitation regarding implementation of the short video tutorials was the time investment
required to make the videos. The instructor must first learn to use the Camtasia program;
then, substantial blocks of time must be set aside to design, film, and edit the videos.
In future work, we hope to extend the intervention to include additional elements requested by students. Particularly, students were interested in having access to online practice quizzes and videos covering conceptual material, rather than just computing. We also
plan to explore using videos from existing sources, such as the Stata Corporation, rather
than making the videos from scratch. Using existing videos has substantial time-savings
advantages for the instructor, but reduces professor-student interaction and prevents tailoring the videos to the specific course. Lastly, evaluating the use of short video tutorials
in other student populations, such as undergraduate settings and larger schools of public
health, is of interest.
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