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Dramatic shift from on-ground to online 
registrations.

More students working full 
time

• 20 million students
• 25% full time 

college/work
• 40% Work <30 hrs a 

week
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How do you make a class great?

Online Classroom



What the literature says

=
• Meta Analysis 

• Johan et al, 2007
• Lundenberg et al., 2008

≠
• Meta Analysis

• Sizemant et al, 2006; Williams 
et al,  2006; Means et al 2009



Online courses

Students more likely to: Persistence

(Johnson and Meija, 2014)
Jaggars et al., 2013, Murphy 
and Steward, 2013).



Best practices

Discussions
• 1/3 ratio to initial posts
• Initial post first
• Ask questions
• High activity

Grading
• Within 7 days of due date
• Give feedback 

• What was good
• What needs 

improvement
• Check points



Details about STAT 211
“Real” Simulation Problems Real “Reporting” Assignments



Learning Modalities 
EagleVision Example Modalities

• Online
• Traditional Classroom
• EagleVision Home
• EagleVision Classroom
• Above “Blended” with 

Canvas Assignments



Non-traditional university

Students
• Non-traditional
• Working adults
• 50% military
• 80% affiliated with 

military
• Avg. age: 34

Campus
• 90% online
• Also offer on ground and 

synchronous video 
• 9 week terms
• 5 major terms a year
• >23K Pt



It is hard to compare online vs on ground 
instruction. 

• Terms
• Assignments

=



Statistics course

• 1st stats course taken
• >2,000 enrollments per year
• Augmented by Pearson 
• Use Triola Textbook
• All instructors 

• Same book
• Same syllabus
• Same graded items



Method

• Statistics
• ANOVA for final course grades
• Chi Sq for all other

• Dependent variables 
• Grades
• Grade distribution 
• Pass rates

• Independent
• Mode of learning



Hypotheses 

• Ha1. Student end of course scores in classroom, on-line and 
video synchronous learning modes are not all statistically 
equivalent 

•
• Ha2. End of course grade distributions in classroom, on-line, 

and video synchronous learning modes of delivery are not 
statistically independent.

•
• Ha3 Student pass rates in classroom, on-line and video 

synchronous learning modes are not statistically independent.



Treatment of the data

• End of course grades
• One way ANOVA

• Course grade distribution
• Chi Square test of independence

• Pass comparison
• Chi Square test of independence

• All tests α=.05



End of course grades
Source DF SS MS F-Statistic P-value

Mode 3 1650.05 550.02 1.41 .239

Error 303 117954.89 389.29

Total 307 119604.94

Levene’s Test for Homogeneity of Variance
Test 
Statistic

DF 1 DF 2 P-value

2.32 3 303 .075



Course grade distribution
Classroom Videosynchronous

Classroom
Videosynchronous
Home

Online Total

A 14 7 19 126 166
B 4 4 11 63 82
C 3 0 7 19 29
D 1 1 1 6 9
F 0 0 5 16 21
Total 22 12 43 230 307

Chi Square Test:
Statistic DF Value P-value
Chi Square 12 11.37 .497



Pass rates
Classro
om

Videosynchro
nous Classroo
m

Videosynchro
nous Home

Online Total

Pass 22 12 38 214 286
Fail 0 0 5 16 21
Total 22 12 43 230 307

Chi Square Test:
Statistic DF Value P-value
Chi Square 3 4.05 .26



Results
• Statistics (n=307) No significant difference 

• Final course grades (p=.239)  
• Grade Distribution  (p=.497)
• Pass (p=.26)

Presenter
Presentation Notes
Data taken from Jan 2019 term 



One trick pony? 

• Similar results in
• Chemistry
• Physics 



Method

• Chemistry and Physics
• Chi Square or Fishers exact test α= .05
• Bonferroni test used in post hoc α=.00833

• Dependent variables 
• Grades
• Grade distribution 
• Withdraw rates

• Independent
• Mode of learning



Results
• Chemistry (n=823)

• Grade Distribution  - Online earning more As
• Withdraw rate
• Pass

• Physics (n= 1964) – no significance in
• Grade Distribution
• Withdraw rate  
• Pass  (online higher than EV classroom)

Presenter
Presentation Notes
Chemistry

CO Dept of Higher Ed (2012) compared community college science classes, including chemistry
Whole data set for ALL science courses showed traditional courses resulted in a higher average grade in the online course 
Same trend was mirrored for chemistry enrolments 
OUR DATA – 2015-16 data: 
Student pass and withdrawal rates between the two modes were quite similar and did not appear to be statistically significant.
The difference in grade distributions by modality was found to be statistically significant with more online students passing than in traditional lecture in Chemistry (p=.003) and lab (p=.001).


Physics 2015-16 data
- Chi square indicated grade distribution, withdraw rate and pass rate were significant. However. not significantly different in pairwise comparison with Bonferroni corrected alpha of .00833 accept that Online had a higher pass rate than EV classroom  in 1 of 6 pairwise comparisons

In all cases, effect sizes were very small.  Grade distributions and failure rates had a significant chi square value but stepwise comparisons yield non significant findings when using the Bonferroni corrected alpha




Takeaways
• Overall no significant differences in courses 

analyzed
• Students selected courses based on convenience 

and monitory reasons
• 80% military affiliated
• Canvas LMS
• At least 25% faculty terminally degreed
• Instructor presence key to effective online 

courses
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