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“But, behold, I say unto you, that you must study it out in 
your mind; then you must ask me if it be right, and if it is 
right I will cause that your bosom shall burn within you; 
therefore, you shall feel that it is right” (D&C 9:8).

As teachers, we have many ways to “study it out in your 
mind.” A group of teachers could share anecdotal evidence 
of their experiences which can provide insights. Fellow 
teachers can observe and provide valuable feedback for 
improvement. One of the most effective ways to “study it 
out in your mind” is to collect and analyze data. Teachers 
can collect and analyze data in many different ways, but 
each teacher should consider three general principles 
when gathering data: 1) determine what questions you 
want to address, 2) collect and analyze the type of data that 
would be most appropriate to answer those questions, 3) 
continually improve the class with data as well as improve 
the data collection/analyzing process.

To illustrate this process, I will share what the 
Introductory Statistics team did to follow these three 
principles of data analysis to help improve our courses. 

Determine the Questions to Address
Finding the right questions may seem pretty 

straightforward, but in fact, quite often it is not. Teachers 
do not have all of the answers at the beginning. Our team 
tried to come up with the best possible questions and then 
address them. The key for us was to be unified as a team to 
decide the questions to address.

After some reflecting, our team wanted to compare the 
different modalities and the different type of statistics 
classes. With the introductory statistics classes, our 
group teaches on campus and online students (the two 
modalities), plus three different types of introductory 
statistics classes: Business Statistics, Biostatistics, and 
Social Science statistics. Our team was concerned about 
the following: 1) overall attitudes of the courses, 2) test 
performance, 3) aspects of the course which worked well 
with students. You may have different concerns that you 
want to address. However, the key for us was to be unified 
as a team to decide the questions to address. There were 
still some feelings of uncertainty, but we decided to move 
forward with these questions hoping that more questions 
will emerge after we address these questions first.

Collecting the Data
When collecting and analyzing the data, the group tried 

its best to tie the data to the questions. To evaluate the 
questions for the introductory statistics class, our team 
reviewed three different types of performance/attitude data. 

First, we analyzed university course evaluation results. 
The data for this study included semesters since we made 
a change of having a unified curriculum and exam for all 
sections, which was Winter Semester 2013 for campus and 
Fall Semester 2013 for online. 

Second, students took a survey during the Spring 
Semester 2016. They answered the question, “How useful 
do you think statistics is now?” at the beginning and the 
end of the semester to assess overall changes in attitudes 
concerning statistics. Students also answered questions in 
the survey concerning certain aspects of the course, such 
as TAs, teachers, videos, and the online textbook. 

Third, our team analyzed all four units of test data which 
were common across all campus and online classes from 
Spring Semester 2016 to evaluate student performance. It 
is important to point out that we received permission from 
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the Institutional Research Board (IRB) to use the attitude 
data and test data for this semester.

We believed that the course evaluation data, attitude 
survey data, and exam scores would help us address the 
attitude and performance questions we had between 
campus and online classes, as well as between the three 
different types of statistics classes.

Analyzing the Data
The following are a summaries of the results and reflect 

a general finding our group saw in each of the three types 
of data.

Overall Course Ratings – Course Evaluations
Based on the overall course ratings (Figure 1), our team 

found: 1) the average campus ratings are higher than 
online ratings, 2) the Business online classes on average 
are lower than the other online classes and much lower 
than all the campus classes, and 3) course and modality 

have a significant interaction (rating on a scale from 1 to 
7). An interaction is where the difference in mean scores 
between campus and online classes changes across the 
three different types of courses. The interaction here is 
evident by the two non-parallel lines in Figure 1 which  
are primarily due to the low mean for the Business 
Statistics online classes.

Our team concluded three items for video usefulness 
ratings (Figure 2): 1) online students found videos to be 
significantly more useful than campus students, 2) type  
of class is significant for videos usefulness, where 
Biostatistics had the highest average, and 3) a possible 
(but not significant) interaction exists between course and 
modality for video usefulness. Our team found similar 
results in the attitudes of the online textbook.

Our group concluded three items for TA usefulness 
ratings (Figure 3): 1) Campus students rate TAs 
significantly higher than online students, 2) Business 
statistics students have a significantly higher rating for TAs 
than students in other courses, and 3) a possible (but not 
significant) interaction exists between course and modality, 
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where wider gaps between campus and online came from 
Biostatistics and Social Science Statistics. We also found 
similar results when students evaluated their teachers.

Overall Attitude – Attitude Survey
Also, in the attitude survey, we asked the following 

question: “How useful do you think statistics is now?” at 
the beginning and end of the semester. When we compared 
the results from the beginning and the end of the semester, 
we found there was no change in overall attitude. It was 
disappointing to discover no improvement in overall 
attitudes, but we also wondered, if we needed to improve 
on the type of question we ask to assess specific attitudes of 
the students rather than a general attitude.

Exam 4 Scores - Performance
With the test data from exam 4 or the final exam (Figure 

4), our team concluded the following: 1) modality was 
significant for Test 4, 2) course title was not significant for 
Test 4, and 3) though the interaction was not significant, 
wider gaps exist between campus and online courses for 
Biostatistics and Business Statistics.

From our first round of data collection and analysis, the 
Introductory Statistics Team learned a few key lessons. 
First, compared to campus classes, the online statistics 
students were unhappy with the course. The campus 
Business statistics classes were similar to the other campus 
statistics class, but the Business online statistics class was 
much lower than the other online statistics class. Second, 
online students appreciated videos and the online textbook 
more and campus students appreciated TAs and teachers 

more. Third, a wider gap exists between campus and 
online test scores for Business Statistics and Biostatistics. 
Lastly, our group learned we should be collecting data on 
specific aspects of student attitudes rather than just general 
attitudes at the beginning and end of the semester. 

Continually Improve the Course
The beauty of ongoing data collection helps us to do 

two things: 1) determine the action items to help improve 
the course and, 2) help us assess the type of data that we 
are collecting and determine any changes. Now that we 
have made conclusions from our initial results, the next 
step is to determine any future action items to help us 
improve the course. For our group, we will more closely 
assess the attitudes for the online students, particularly 
the online Business statistics students. We can survey 
some of the online Business statistics students to get a 
better understanding of some of their discontentment. 
We have been and will continue to work with the 
Business department to help us understand what we can 
do for the online Business statistics student. Also, we 
need to evaluate some possible methods to improve the 
performance of the online statistics classes, particularly 
the Business Statistics and Biostatistics classes. 

We have found that online students do not rate their 
TAs and teachers as well as campus students on average. 
Looking for ways to help improve the online interactions 
between the students and their teachers/TAs can help  
in that regard.

Finally, we should ask for specific questions on attitude 
rather than the general question, “How useful do you think 
statistics is now?” This is an example of what we can do to 
tweak and help improve the data collection process. This 
is similar to the analogy Elder Holland gave when he and 
his son were traveling on the road. They came to the fork 
in the road and didn’t know where to go. They prayed and 
both had the same impression to “Go to the right.” They 
did so and shortly after, they hit a dead end. They turned 
around and took the left at the fork to make it home. Elder 
Holland suggests that he and his son were prompted to 
go one direction and reach a dead end so that they would 
know that at least the way they originally traveled was 
not the correct way to go. This is analogous to our data 
collection experience as teachers. We discovered one way 

Finding the right questions 
may seem pretty straight-
forward, but in fact, quite 
often it is not. Teachers do 
not have all of the answers 
at the beginning.
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to measure and analyze data produced a “dead end”, and by 
“turning around,” we can possibly evaluate other ways to 
measure attitudes of the courses. 

Conclusion
Analyzing and reviewing data should be an ongoing 

process to help improve what we as teachers do and it 
should be a part of the teaching experience. Our team 
discovered the data gathering and analyzing process at 
first takes time. After doing it the first time, it is a matter 
of tweaking and improving the process. This is similar to 
teaching a course for the first time and then making minor 
changes afterward. Data collecting and analyzing is an 
evolving process. You make new discoveries every time  
you evaluate data.

Every semester, new questions will arise that can 
be measured by collecting and analyzing data. As the 
Introductory Statistics team continually works on this 
process, these statistics classes will persist on a “steady, 
upward course” through continual improvement by 
collecting and analyzing data. t

We discovered one way to 
measure and analyze data 
produced a “dead end”, and 
by “turning around,” we 
can possibly evaluate other 
ways to measure attitudes 
of the courses. 
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