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                BACKGROUND 
	  

Our research analyzed the relationship between students’ participation in different areas of 
two consecutive Interactive Learning Environment (ILE) physics classes that implemented 
the Investigative-Science-Learning-Environment (ISLE) curriculum [1], a type of widely 
used ILE, and their ability to learn new physics through teamwork. We quantified students’ 
participation in two areas: in-class learning-activities and class review sessions. To measure 
students’ teamwork learning ability, we gave them “group exams” that presented real life 
scenarios that could only be understood using physics they had not yet learned. We then gave 
them standard physics problems related to the group exam problems to solve individually 
and their score on these problems is considered to measure their teamwork learning ability. 
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Code Categories Description 

1 Participating Communicating with other students or instructors in 
audible words regarding the physics subject.  

2 Off-topic Communicating with other students or instructors in 
audible words about anything but the subject. 

3 Writing/ 
Drawing 

Writing or drawing on papers or whiteboards without 
speaking to others.  

4 Uncodable Behaviors/activities that do not fit any of the three specific 
categories above. 

Code Categories Description 

1 Partici-
pating 

Evidently engaging in reviewing activities in different  ways. 
For example: Answering, explaining, presenting, challenging ideas/
argument as well as facilitating, questioning,  and responding to others. 

2 Disengaged Evidently participating in activities non-related to review session.  
For example: texting, surfing online, doing homework etc.  

3 Uncodable Taking notes about the subject under review, apparently paying attention 
without speaking, sitting with no evidence of any active involvement in the 
review session without participating or being disengaged.  

TABLE 2: Coding scheme for Review Session  
Code 1 2 3 

Fall 2013 r = 0.26 r = - 0.47**  r = -0.32  

Spring 2014 r = 0.29  r = - 0.76***  r = 0.09 

 Pearson’s correlation between different forms of participation in RS 
and learning ability through teamwork  

Code 1 2 3 4 
Fall 
2013 r = 0.40*  r = - 0.25 r = 0.02  r=- 0.40*  

Spring 
2014 r = 0.44*  r=- 0.66** r = 0.05 r = -0.27 

 Pearson’s correlation between different forms of participation in LA and 
learning ability through teamwork   

 

Group Problem: (1) Consider an object traveling in a circle at a constant speed. Find the 
direction of the object’s acceleration at any point on its circular path. Explain how an object 
can have an acceleration if the speed is constant.(2) Starting from what you already 
know ,                 , what you found in part a), and anything else you can find, find an 
algebraic expression for the acceleration of an object traveling in a circle of radius r with a 
constant speed v. (3) Come up with three everyday examples of an object traveling in a 
circle at a constant rate. Perform the actual experiments or watch videos. (A rollerblading 
instructor is at your disposal if you require him.) Draw a force diagrams for the object that is 
moving in a circle at various points in its motion. In each case identify the direction of the 
object’s acceleration and the direction of the net force exerted on the object by other objects. 
Identify a pattern if you can. (4) As a class, come to an agreement as to how you can 
formulate Newton’s second law for an object traveling in a circle at a constant speed. 
Explain and discuss your formulation. 
 
Individual Exam: An object is spinning in a  
vertical circle attached to a spring scale that is free 
to spin around a fixed metal post. When the object 
is hanging from the scale with nothing moving or 
spinning, the scale reads 39.2 N, shown in Fig 1. 
Then we spin the object in a vertical circle. Find 
the reading on the scale when the object is at the  
base of the circle (at the point shown in  
the figure), if it has a speed of 6 m/s at that point. 
 

*p< 0.05, ** p< 0.005, *** p < 0.0005  N (Fall) = 30 and N (Spring) = 26 
  

DATA & METHOD 
uLearning Activities (LAs): We coded 45 videos of which each was on average 15 minutes 
long in total to quantify students’ participation. A single code was given for each 30-second 
time interval. Coding scheme is presented in Table 1[2]. 
uReview Session (RS): Each class started with a review session where the class worked 
together and anyone could participate. Review session was structured around two questions 
“what did we learn last class?” and “did anything remain unclear?” Sessions lasted 15-20 
minutes and were student-directed with minimal intervention from the instructor. To quantify 
participation in RS, we coded the RS in real time without videotaping according to the 
coding scheme described in Table 2. 
uPearson’s product-moment correlation method is used to check the relation between 
participation and teamwork learning. 

a = Δ
v
Δt

m m 
v = 6 m/s 

39.2 N  
A visual technique to discern patterns of relationships or ties among, for example, people, groups of people and 
organizations or units.  

It uses graph theory and sociograms and yields numerical indices that may be used to describe the network.  
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FIGURE 1: Relationship between percentage of participation code in LAs in the Fall semester and   
          the Spring semester 

Conclusion 

u Once students have established how to work successfully in a highly 
collaborative ILE, these habits of  collaboration transfer over from one 
semester to another, irrespective of who the students work with (Fig. 1) 

uParticipating in LAs has consistent  positive relation with learning ability 
through teamwork.  

uDisengaged in the Review Sessions has consistent negative relation with     
learning ability through teamwork.  

TABLE 1: Coding scheme for learning activities 

*p< 0.05, ** p< 0.005,  N  (fall) = 30 and N (spring) = 26 
  

Average distribution of codes of students’ behaviors in LA  and RS 
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