
CuongCuon  g Quangg QuanQQ  g Le g eLL  e 
Cuong.Le@mavs.uta.edu

gg gg
Cuong.Le@mavs.uta.edC L @LL t  u
11 April 2015

g @
11 April 20111 A il 201  

@
55

 

 

 

1 
•Student and college life 

2 

•Effective way to study for 
STEM classes 

3 

•Learning and Teaching as 
Research Project 

 



vsvvvvvvvvvvvvvvvvvvvvvvvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss  

 Sleep 

 Study 

 Work 

 Family 

 Friend 

 Busy but fun 

 Uncerntainties 

 

STEM 

Math Engineer Technology SCIENCE 

 

Science and 
Technology 

Medicine and Health Individual Life style and 
pleasure  

Society and 
communication 

Environments and 
safety 

Effective ways to study and master the STEM 
subjects/class  



Effective ways to study and master the STEM 
subjects/class  

The best way is 

What is the best way….? 
* Form group 
studies 
 
*Discuss science 
knowledge with 
friends/strangers 
*Be a tutors 

 

Presentation 

*Attend 
Science fairs 
 
*science 
conferences 
 
*Any  science 
events 
 
 
 

Listening 

* Science 
magazine 
 
*Science news 
 
*Science 
Textbooks 
 
 

 

Reading 

10 

Effective ways to study and master the STEM 
subjects/class  

Comparison between a traditional and a collaborative teaching method regarding 
student engagement and subject mastery in a biochemistry laboratory 

 Cuong Q. Le and Kevin A. Schug 
Department of Chemistry and Biochemistry, The University of Texas at Arlington, Arlington, TX-76019 

Introduction 
 

 As a STEM educator, one main goal is to help students master 
their subject materials. We use a variety of pedagogies to accomplish 
this goal. In this study, a traditional teaching method (TTM) and a 
collaborative teaching method (CTM) will be studied to determine which 
one is better in terms of student engagement and subject mastery.  

 

 To evaluate the TTM, sixteen students in one biochemistry 
laboratory section are used as subjects (Diagram 1, left side). A lab 
instructor will teach and illustrate all techniques and procedures of an 
experiment (Kinetic Analysis of Tyrosinase) to all sixteen students at the 
same time. All students are required to complete their experiments 
within four hours. During the experiment, students can ask the lab 
instructor for help and communication between students is allowed. For 
the CTM, sixteen students of a different section are randomly divided 
into Group A and Group B (Diagram 1, right side). Unlike the TTM, the 
CTM breaks the same experiment into Part A and Part B. The instructor 
teaches and illustrates Part A to only Group A and Part B to only Group 
B. Both groups are allowed to collaborate to complete the two parts of 
the experiment within four hours. However, Group-A students are only 
allowed to ask the instructor questions of Part A. Similarly, Group-B 
students can only ask questions of Part B. Survey questions and lab 
report grades will be quantitatively analyzed to compare student 
engagement and subject mastery between TTM and CTM, respectively. 
Since collaborative learning seems to improve students’ understanding 
and grades [1], we hypothesize that the CTM is better than the TTM in 
terms of student engagement and subject mastery. 
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Results 
Based on the pre-lab test, students’ subject mastery of the two samples are significantly different but with a large standard deviation (Figure 1a & 1b). 
Unexpectedly, it seems that students in Traditional Teaching Method (TTM) as defined in this study are better than students in Collaborative Teach Method 
(CTM) in terms of both student engagement (Figure 2a & 2b) and subject mastery (Figure 3a & 3b). 

Conclusions 
Unexpectedly, it seems that students in Traditional teaching 
method (TTM) as defined in this study are better than students 
in collaborative method (CTM) in terms of both student 
engagement (Figure 2a & 2b) and subject mastery (Figure 3a 
& 3b). 

However, this unexpected observation is due to the fact that 
we used small sample of students.  

For future studies, a larger sample of students is need to 
confidently reach more definitive conclusions. Students of two 
samples are significantly different based on the pre-lab test 
(Figure 1 & 2). The population of two intended samples are 
small (16 students each; but actually 2 students did not 
participate).  

As an educator, it is worth to notice that preparing for CTM is 
time consuming for instructors but students are more 
organized and well prepared for experiments as compared to 
TTM. 

 

Diagram 1. Comparison between a traditional teaching method 
(TTM) and a collaborative teaching method (CTM). This figure 
shows the difference between two methods and the overall 
experimental procedure for teaching evaluation. Refer to the 
text of the  “Introduction” section for details.  

Fig 2a. Engagement survey. We used this survey (five 
questions) to evaluate student engagements of the teaching 
methods. The engagement result is on Figure 2b.  

Fig 1b. Pre-lab grade. This is the student grades of the pre-lab test (Figure 1a).  

1a 1b 

Fig 1a. Pre-lab test questions. Students of two lab sections (One section is for traditional teaching. 
Another section is for collaborative teaching) took this test before learning and doing any 
experiment. The analyzed result is presented on Figure 1b. 

Fig 2b. Engagement result. This graph shows student 
engagement in percentage of two methods based on the 
survey on Figure 2a. TTM seems better than CTM in term of 
student engagement. But there is no significant difference in  
“Students working together” and “Student help others. . 

2a 2b 

Fig 3a. Subject mastery evaluation. We used this post-lab test 
(4 questions) along with students’ lab grades to evaluate 
students’ subject mastery. The result is on Figure 3b.  

Fig 3b. Student subject mastery result. Distribution of student 
mastery in term of grades and test on Figure 3a. Students in 
TTM seem better in term of subject mastery. However, the 
standard deviation is large for both methods.  
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Diagram 1. Comparison between a traditional teaching method 
(TTM) and a collaborative teaching method (CTM). This figure 
shows the difference between two methods and the overall 
experimental procedure for teaching evaluation. Refer to the 
text of the  “Introduction” section for details.  

Fig 2a. Engagement survey. We used this survey (five 
questions) to evaluate student engagements of the teaching 
methods. The engagement result is on Figure 2b.  

Fig 1b. Pre-lab grade. This is the student grades of the pre-lab test (Figure 1a).  
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Fig 1a. Pre-lab test questions. Students of two lab sections (One section is for traditional teaching. 
Another section is for collaborative teaching) took this test before learning and doing any 
experiment. The analyzed result is presented on Figure 1b. 

Fig 2b. Engagement result. This graph shows student 
engagement in percentage of two methods based on the 
survey on Figure 2a. TTM seems better than CTM in term of 
student engagement. But there is no significant difference in  
“Students working together” and “Student help others. . 
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Fig 3a. Subject mastery evaluation. We used this post-lab test 
(4 questions) along with students’ lab grades to evaluate 
students’ subject mastery. The result is on Figure 3b.  

Fig 3b. Student subject mastery result. Distribution of student 
mastery in term of grades and test on Figure 3a. Students in 
TTM seem better in term of subject mastery. However, the 
standard deviation is large for both methods.  
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Results 
Based on the pre-lab test, students’ subject mastery of the two samples are significantly different but with a large standard deviation (Figure 1a & 1b). 
Unexpectedly, it seems that students in Traditional Teaching Method (TTM) as defined in this study are better than students in Collaborative Teach Method 
(CTM) in terms of both student engagement (Figure 2a & 2b) and subject mastery (Figure 3a & 3b). 
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methods. The engagement result is on Figure 2b.  
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Fig 1a. Pre-lab test questions. Students of two lab sections (One section is for traditional teaching. 
Another section is for collaborative teaching) took this test before learning and doing any 
experiment. The analyzed result is presented on Figure 1b. 

Fig 2b. Engagement result. This graph shows student 
engagement in percentage of two methods based on the 
survey on Figure 2a. TTM seems better than CTM in term of 
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Fig 3a. Subject mastery evaluation. We used this post-lab test 
(4 questions) along with students’ lab grades to evaluate 
students’ subject mastery. The result is on Figure 3b.  

Fig 3b. Student subject mastery result. Distribution of student 
mastery in term of grades and test on Figure 3a. Students in 
TTM seem better in term of subject mastery. However, the 
standard deviation is large for both methods.  
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