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In 2008 we were encouraged as a faculty to create an 
Anatomy and Physiology course online. Inspired by the 
talks of Elder David Bednar and then President Kim 
Clark, we were motivated to try and serve more students. 
However, as the work began it quickly became apparent 
how truly daunting the task would be. Thus, to help ease 
the transition, we moved in the direction of a publishing 
company. The publishing company was enticing because of 
two major reasons: 1) they had already established online 
content, and 2) they had encouraging claims about learning 
success in the online environment. Additional bonus items 
included an enormous list of figures, pre-written test and 
quiz questions, and an online cadaver dissection program. 
Less important, but still persuasive were the bells and 
whistles: the flights out to their company, the nice dinners, 
and the flattering feedback that made us feel important. We 
worked many long hours integrating their existing course 
content with the BYU–Idaho learning systems. During 
the integration process, they were more than happy to 
offer our students various discounts. In contrast, once they 

became fully integrated into our system they started to 
raise prices and take away certain bonus material unless 
we paid for them. Following an inspired talk by President 
Clark about lowering the cost of education by creating our 
own materials, we began to imagine that we could create 
our own material and make it free of charge to the students. 
However, the work involved to author all of our own 
written and digital media made us weak in the knees and 
we oscillated back and forth as to whether we should do it. 
The online course was getting good reviews by the students 
(course evaluations) and the teachers (ease of interaction 
and usability), and it seemed to be flowing seamlessly. Thus, 
based on this feedback, we justified the cost (>$180.00/
student) and allowed the course to continue.

The deciding factor finally occurred when we started to 
hear rumors that some programs were not accepting online 
courses as acceptable prerequisites because they were not 
equivalent to face to face courses. Some schools began to 
post in their catalog that online Anatomy and Physiology 
would not be accepted. We began to wonder if our online 
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Anatomy and Physiology course was adequate. We 
wondered if we would be able to provide any convincing 
evidence that would help a student with a successful 
petition if they needed to convince an admissions 
committee of their qualifications. We asked questions 
like, how can we determine if the course is adequate? How 
can we improve it if it’s not? We initially attempted many 
different types of informal assessments as well as surveys 
but quickly realized that the two groups were just not 
statistically comparable. We did however realize that since 
the courses used the same objectives, we could give both 
groups a standardized, comprehensive exam and compare 
the learning gains. The exam was modeled after the HAPS 
(Human Anatomy Physiology Society) national exam. The 
results were more than alarming as shown in figure 1. 

The data suggested that the online students were indeed 
struggling. This presented some immediate problems. For 
one, our face to face courses had traditionally used a curve 
that was based on highest scores. Thus an A in the online 
course was equivalent to a C in the face to face course. 
Since this course was used as a pre-requisite to so many 
programs, this was a serious issue. We needed to find a way 
to bring the online students more in line with the face to 
face students. This brought to our attention immediate and 
grave concerns. Because the publishing company was so 
integrated into our online course, we realized how much 

Figure 1. Comparison between face to face (FF) and online (OL) 

exam averages.

our hands were tied if we wanted to make very substantive 
changes such as swapping, changing, and/or substituting 
foundational content. 

We determined that if we were going to invest the time 
and energy needed to create a new online course that we 
would be sure to create a system where the two groups 
could be statistically compared. In addition, we needed a 
way to ensure that the online students were just as prepared 
as the campus students, and more importantly, we needed 
to be able to prove it! Writing our own textbook was not a 
walk in the park. This article is not the place to discuss all 
the un-pleasantries, but a brief synopsis is included below. 

We estimate the total cost of the project to be around 
$100,000. A brief breakdown is as follows: Two full time 
Faculty Sabbaticals and 6 formalized 3 credit professional 
leaves (umbers are approximations). ($25,000/sabbatical  
x 2; $10,000/3 credit x 6), several hundred hours of 
informal faculty time, 4,000 hours in student employee 
work ($32,000).

The project thus far has resulted in: 5,000 images, figures 
and illustrations, 5,000 practice questions, quiz items, and 
test items, 40 hours of video, ~50 animations, various 
interactive web pages and guided case scenarios, two 
complete E-books, and two complete lab manuals. We 
estimate the total savings (conservatively) at $350,000 per 
year for our students.

After all this investment, we needed to address the 
question of compared performance again. But this time 
we were more confident that we were comparing apples 
to apples so to speak because we knew that the online and 
face to face courses followed the same schedule, read the 
same text, saw the same pictures, did the same practice 
quizzes, completed the same assignments, and took the 
same exams. We re-administered our key assessment (final 
comprehensive exam) and discovered very little change. 
The online and face to face students continued to have a 
very similar gap in exam scores. However, we now had full 
control over all the resources and thus we were able to start 
initiating changes and analyzing outcomes. 

We have also been able to get very granular in our efforts 
to see where students were struggling and then modify 
specific writing, or add focused lecture videos and figures 
to help. Because of our common design, the online course 
also began to drive what we did in the campus course. For 
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example, the online improvement team created written 
transcripts for all of our videos (something we face to face 
lecturers never considered doing). Now our face to face 
students are printing these out and incorporating them 
into their notes for class. This has helped a lot of face to 
face students. Having the courses exactly the same for the 
face to face and online students allows us to make a change, 
track the progress, and then adjust for the best outcome. 

Additionally, we were able to include the online 
faculty in more of our decision making process and 
content creation. We even gave them some flexibility in 
delivery strategy and teaching approaches. It is worth 
noting what we mean by “giving online teachers more 
flexibility.” This idea was initially very unpopular as 
experience has taught us that removing the reigns from 
a tightly controlled course can result in a rapid decline of 
consistency, organization, and even quality in an online 
course. On the other hand, our online teachers frequently 
complained that they wanted to teach. It was hard to 
know what to say to these highly trained professionals (we 
had Pharmacists, highly valued Physicians and respected 
professors signing up to be online instructors). These 
online colleagues of ours were complaining that they felt 
like button pushers, automatons, e-mail factories, and 
discussion board moderators. We felt bad because some 
of these individuals didn’t need the money but really 
wanted to just mentor and teach LDS students. It was a 
slow process, but we were able to provide some portions of 
freedoms for our online teachers to try some of their own 
assignments and pedagogy. It should be noted that they 
still followed all the same schedules, objectives, readings, 
quizzes and exams as the face to face instructors. Also, 
the face to face instructors were given the exact same 
portion of the freedoms allowed to them to allocate for 
their own strategies. Interestingly, since we collect data 
on performance all the time, we started seeing a lot of 
discussion on whose ideas seem to be working the best. 

The online instructors became part of those discussions 
which we feel has created a very healthy relationship. As 
evidence, we are happy to report that as of Spring Semester, 
2016, the face to face and online sections are equivalent for 
the first time in terms of common exams as illustrated in 
figure 4. We feel that our attempts to make evidence based 
decisions has really been important in our progress. 

Ironically, our course evaluations dropped for the online 
sections even as performance increased. We suspect this 
has something to do with grades since the curve is now 
identical for all sections (online and face to face). This 
observation has also taught us that course changes and 
adjustments need to be made in response to data obtained 
from multiple sources (i.e., course outcomes, common 
assessment data, and final grade distribution). Adjusting 
a course based on only one type of assessment data could 
prove disastrous (figure 1). Our lower course evaluations 
for online sections is something we are concerned about 
and are currently looking into because the campus 
students still have a very positive outlook towards the class 
and the classes are identical, with the exception of an in 
class instructor. In addition, we have seen the following 

“surprise” results that most likely would not have occurred 

Figure 4. Comparison between online and face to face (campus) 

students as they performed on equivalent exams. Study tested 

three times.

We needed a way to ensure that the online students  
were just as prepared as the campus students, and more 
importantly, we needed to be able to prove it!
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had we not started the process of common content and 
schedule between face to face and online.

1. Consistency The same content and schedule format 
drives an environment where exam averages are very 
equivalent, suggesting to us that the course is very close 
to the same regardless who teaches it. This has not always 
been the case in the past where some sections would 
show greater than 60% of grades in the A range and other 
sections as low as 12%. Now, if an exam “curve” is justified, 
we are able to set a curve that is the same for every section, 
including online sections. Thus, everyone is being graded 
equally and fairly. This is helping to ease concern in local 
programs who want to know that the online students are 
equally qualified and we can present this data to help a 
student petition if necessary.

2. Leverage of Resources Because of the consistency, 
we have many contributors that edit and update content 
on a regular basis. Even some of our online instructors 
have added enormous value. One teacher submitted 800 + 
practice questions that we all can use!

3. Open Labs Because of the consistency, a program 
was started that we call open lab. We have a room reserved 
every day of the week from 5:00 pm to 7:00 pm where 
students sign up as volunteer tutors and tutor each other. 
It doesn’t matter who the teacher is because everything is 
consistent. It is not uncommon to find over 100 students in 
the open lab. We are now almost ready to open the lab to 
our online students through skype.

4. Tutor Center (Online and Face to Face) Prior to 
our common course content and schedule, the tutor center 
had to find tutors specific to the teacher. Most text books 
for this subject are over 1500 pages, making it impossible 
to cover all the material. Thus each teacher would choose 
various things to cover and write their own exams, making 
it almost impossible to tutor for other teachers. Now, the 

tutors can be hired and can tutor any student, including 
online students.

5. Sharing of Students It is not uncommon for 
students to study with other students in a different section. 
It is also not uncommon for students to attend other 
lectures from other teachers when they need to make up 
a day or hear material again. It is not uncommon to have 
any student from any section stop in with any professor 
and talk about material. It is not uncommon for a campus 
online student to study with a campus face to face student. 
Recently we have started the “pen pal” program where 
campus Anatomy and Physiology students volunteer to be 
paired up with an online Anatomy and Physiology student 
and communicate via e-mail or other avenues to discuss 
concepts. This has created a very strong learning culture.

6. Real-Time Updates As errors are found or new 
information made available, we are able to update the 
courses immediately. 

7. Collaboration Between Colleagues We have 
a begun a new type of collaboration where others are 
signing up to contribute content. Other professors are 
asking learning questions, testing the results and then 
comparing results with others. Our efforts are becoming 
biased towards an evidence based method of teaching and 
learning. In addition to our own Anatomy and Physiology 
group, other groups, such as Biology Education and 
Horticulture have teamed up with us to test their own 
discipline specific ideas. For example, during the fall 
semester of 2016, half of the Anatomy and Physiology 
sections will contain live plants to test the influence of 
plants on the learning environment. This test is being run 
by the Horticulture department. This is possible because, 
in addition to consistency, our courses also allow for very 
large sample sizes. This would have been impossible had 
we not gone to a common content and schedule. 

Course changes and adjustments need to be made in 
response to data obtained from multiple sources… 
Adjusting a course based on only one type of assessment 
data could prove disastrous.



8. Data Driven Decisions (Administration etc.) 
Decisions are now more likely to be made because we have 
shown that additions/suggestions work, not just because 
we “feel” they would work.

Perhaps most important, is the fact that we as faculty 
are beginning to see that we actually can impact the lives 
of thousands. We had heard this before but it seemed to 
resonate only as a nice thought. However, now when a 
faculty member creates something to improve learning and 
all the sections use it, including online, there is real and 
tangible proof that we really did help thousands. It is also 
satisfying that we save our students so much money. All is 
free, completely free of cost to our students. Is the system 
perfect? No, we have errors that we find every day, but, we 
are working out those errors and enjoy finding evidence to 
support our progress. We find it fascinating that we have 
come full circle. Without the encouragement to produce 
an online course we may have never found these “gold 
nuggets” of learning. As a Faculty body with regard to the 
Anatomy and Physiology courses, we don’t talk about face 
to face and online as separate entities, we talk about the 
students and what benefits them. t
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