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Background: Course Details 
� Course: SLU’s Principles of Chemistry II   
�  Focus: second semester of SLU’s two-

semester General, Organic & Biochemistry 
(GOB) sequence for Nursing, PT, and OT 
students   

�  Students: Mostly freshman 
� History: Spring 2012 (~150 students) 

taught in traditional lecture style; Spring 
2013 (~150 students) flipped the classroom 
for the first time; Spring 2014 flipped the 
classroom for the second time 



Background: Why Flip the Class? 
�  Advances in technology over the past decade have allowed 

instructors to introduce course content to students outside 
of the classroom via online material 

�  This opens the classroom time to a more probing and in-depth 
treatment of the subject 

�  The approach has been coined an ‘inverted’ or ‘flipped’ 
classroom 

�  Opposite of traditional approach where topics are introduced 
during classroom time and students probe the material more 
thoroughly outside of class via homework 

�  Several studies comment on best practices being to align the 
online and in-person components of the course 

• Lage, M. J.; Platt, G. J.; & Treglia, M.  J. Econ. Educ. 2000, 31, 30–43. • Collins, B.; de Boer, W.; van der Veen, J.  
Educ. Media Intl. 2001, 38, 229–240. • Strayer, J. F.  Learning Environ. Res. 2012, 15, 171-193.  (e) Berrett, D.  
The Chronicle of Higher Education, February 19, 2012. • Buerck, J. P.; Malmstrom, T.; Peppers, E.  Learning 
Environ. Res. 2003, 6, 137-155. • Ginns, P.; Ellis, R.  Internet and Higher Educ. 2007, 10, 53–64.  



General Course Design 
�  Lectures for each chapter were posted to 

Tegrity for students to watch before the 
material was covered in class 

�  Students were required to work LearnSmart 
modules (online homework assignments) for 
each chapter before the material was 
covered in class 

� Class time was used to work/discuss 
problems 

�  The classes were also recorded and posted 
to Tegrity 



Course Design: LearnSmart 
Modules 
�  LearnSmart assignments were set up to have 

20 learning items   
�  This took most students about 30 minutes 
�  Students received full credit for each 

assignment where they achieved 80% 
completion of learning items before the due 
date   

�  In total, LearnSmart modules were worth 
about 2.5% of the overall course grade 

�  This was enough incentive to have 90-95% of 
students complete the LearnSmart modules 
before the material was covered in class   



Course Deisgn: Tegrity Recordings  

�  Lectures of about 30-45 minutes in length were 
posted to Tegrity before the material was covered 
in class 

�  The lectures covered the basics of each chapter 
(terms, definitions, general principles, etc.) 

�  A large number of students watched the Tegrity 
recorded lectures   

�  The points for the LearnSmart modules were 
likely the incentive for watching the Tegrity 
lectures 

�  The classroom period was also recorded and 
posted to Tegrity 



Student Perception of Flipped Class 
Approach – What They Liked 
� Our teaching center performed midterm 

evaluations, and the following were aspects 
of flipped classroom approach students liked: 
◦  Practice problems (2013 & 2014) 
◦  Going over examples during class (2013 & 2014) 
◦  Use of Tegrity (2013 & 2014) 
◦  LearnSmart to prepare before class (2013) 
◦  LearnSmart due before class (2014) 
◦  Ability to ask questions during class (2013) 
◦ Weekly PowerPoint is concise (2013) 
◦  Doesn’t waste time (2014) 



Student Perception of Flipped Class 
Approach – Requested Changes 
2013 
� Changes students requested related to the 

flipped classroom approach: 
◦  Repeat questions asked into the microphone so 

that they’re captured on Tegrity 
◦  Review key concepts for first 5 -10 min of class 
◦  LearnSmart due dates correlated more with in 

class discussion 
◦  Allow more time for students to figure out 

questions/answers before calling on them 
◦ More explanation on Tegrity lectures 
◦  Go through more difficult aspects of lecture and 

basic concepts before doing problems 
◦ Note section question is related to 



Student Perception of Flipped Class 
Approach – Requested Changes 
2014 
� Changes students requested related to the 

flipped classroom approach: 
◦  Explain more about why an answer is right or 

wrong  
◦  Describe the section before examples 
◦ More practice problems 
◦  Start with easier examples, then go to harder 
◦  Don’t wait for an answer for every question, 

sometimes you need to fill in the blank yourself 
◦  Give more warning about LearnSmart date 

changes  



Student Outcomes: Similar Exam 
Questions 

Example 2012 Exam Questions Example 2013 Exam Questions 

What is the name of following 
molecule? (ketone) 

What is the name of the following 
compound? (ketone) 

Which of the following is a tertiary 
amine?  

Which of the following is a tertiary 
amine?  

What type of glycosidic bond is 
present in the polysaccharide shown 
below?  

What type of glycosidic linkage is 
present in laminaribiose (structure 
shown below)?  

How many stereocenters are there in 
the antibiotic amoxicillin (shown 
below)?  

How many chiral carbon atoms are 
there in vitamin E (structure shown 
below)?  

Which of the following molecules is 
most soluble in water? (alcohols and 
thiols) 

Rank the following molecules based 
on water solubility. (alcohols and 
thiols) 

�  17 exam questions from each course were 
identified where the content was very similar 



Student Outcomes: Similar Exam 
Questions 

Course 2012 2013 

Exam Question 
Distribution 

Exam 1: 4 Questions 
Exam 2: 4 Questions 
Exam 3: 5 questions 
Final Exam: 4 Questions 

Exam 1: 4 Questions 
Exam 2: 5 Questions 
Exam 3: 3 questions 
Final Exam: 5 Questions 

Student Performance 71.0% 82.8% 

�  An attempt was made to have a relatively equal 
distribution of questions across the four exams 

�  Even more so than with the raw exam score 
comparison, students performed much better in the 
flipped classroom course when comparing results of 
similar exam questions 



Summary: Course Design and Time 
�  A flipped classroom approach was initiated using 

the online homework/quiz resource LearnSmart 
and the lecture capture technology Tegrity 

�  Large numbers of students truly came prepared 
to work problems and discuss the material 
◦  Between the LearnSmart modules, Tegrity, and reading 

the text, they clearly put in effort 
�  Student effort did not appear to be more than in 

a traditional class 
◦  Students did not complain, in person or in 

evaluations, about time spent on the material 
�  Recording the classroom periods and posting to 

Tegrity did not result in decreased attendance 



Summary: Student Perception and 
Performance 

� The majority of students liked the 
approach. 

�  Student performance was better in the 
flipped classroom than in the traditional 
classroom.   



Differences Second Time Through: 
Student Comments 

�  The first time through the course the 
student suggestion dealt with general format.   

�  The second time through the course the 
student comments focused more on 
improving the process.   

�  Student performance stayed at the same high 
level (relative to traditional lecture).   



Differences Second Time Through: 
My Time! 
�  The first time using the flipped classroom approach required 

more time.   
◦  More time to prepare tegrity lectures and LearnSmart 

assignment before class.   
◦  A little less time was required to prepare for the actual 

classroom time.   
�  The second time using the flipped classroom approach 

required significantly less time than teaching via a traditional 
lecture format 
◦  I used the same Tegrity lectures with minor changes.   
◦  I use the same LearnSmart assignments.   
◦  I made slight changes to quizzes.   

�  Less time was required because I used the same text and 
online materials.  When the text goes to a new edition, more 
time will again be required.   



What’s Next? 

� Will use this approach in other courses I 
teach 

� Will work on approaches for enhancing 
class participation 
◦ While class participation was significantly 

better than in traditional classes, it could 
always be better 
◦ Will use technologies that allow for students 

to submit drawn structures.   
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