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Homework #1:  Analyzing Students’ Alternative Conceptions  
 
Part A. Analyzing Force Concept Inventory Questions: 
The top of each attached page shows a question from the Force Concept Inventory.  The 
"Pre" and "Post" columns show the percentage of students in the calculus-based course 
that selected each of the possible answers on the pretest (given at the beginning of the 
term) and the posttest (at the end of ten weeks of instruction). 
 

For each question:  
a. Describe briefly how a student might be thinking who selected each incorrect 

answer.  (Hint:  Review the alternative conceptions from the McDermott and 
Wandersee et. al., articles.) 

b. Which of the possible "alternative conceptions" were successfully addressed by 
instruction?  Which were not? 
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1. 

 
 
 
a. Describe briefly how a student might be thinking who gives each incorrect answer. 

 
 
 
b. Which of these “alternative conceptions” were successfully addressed by instruction?  

Which were not? 
 
 
 
 
 
 



TA Orientation 2005 Homework #1 (continued) 

Page 157 

2.  

 
 
 
a. Describe briefly how a student might be thinking who gives each incorrect answer. 

 
 
 
b. Which of these “alternative conceptions” were successfully addressed by instruction?  

Which were not? 
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3. 

 
 
 
a. Describe briefly how a student might be thinking who gives each incorrect answer. 

 
 
 
b. Which of these “alternative conceptions” were successfully addressed by instruction?  

Which were not? 
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Part B. Analyzing Open-Ended Questions: 
The attached sheets contain student responses to two open-ended questions given to 
students in the calculus-based course as a posttest (after ten weeks of instruction). 
 
1. First read through the responses of Students #1, #2 and #3.  These students wrote 

fairly good and complete answers to the questions. 
 
2. Now read through the remainder of the student answers. 

• What is one thing that surprised you about these responses?  Why? 
• What is one thing that did not surprise you?  Why? 

 
3. Read through the responses again, and answer the first three questions on the next 

page. 
 
4. Imagine you were tutoring the student assigned to your group.  What example 

situation, reference to a common experience students are likely to have, or set of 
questions do you think might help move the student away from their alternative 
conception(s)? Discuss. 
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Answer Sheet 
 
1. What conceptual difficulties do Students #4, #5 and #6 have with the concept of 

acceleration?  (Hint:  You may want to look at the McDermott article, page 27). 
 
 
 
 
 
 
 
 
2. Which students' responses to the passenger/car questions indicate a forward force 

on the passenger or car which is a "pseudo-force" or non-Newtonian force (i.e., not 
caused by the interaction of the passenger or car with real objects).  What might 
these students be thinking to indicate these non-Newtonian forces?  What is your 
evidence? 

 
 
 
 
 
 
 
 
3. Which students' responses to the passenger/car questions indicate a backward force 

on the passenger or car which is a "pseudo-force" or non-Newtonian force (i.e., not 
caused by the interaction of the passenger or car with real objects).  What might 
these students be thinking to indicate these non-Newtonian forces?  What is your 
evidence? 

 
 
 
 
 
 
 
 
4. What example situation, reference to a common experience students are likely to have, or set 

of questions do you think might help move Student # ____  away from their alternative 
conception(s)? 
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Homework #3:  Solving Problems Using Your Problem Solving Framework 
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Initial Evaluation of Example Student Laboratory Reports 
 

Before you start this homework, read the article by S. Allie, A. Buffler, L. Kunda, and M. Inglis, 
Writing Intensive Physics Laboratory Reports: Tasks and Assessment (Selected Readings).  In 
this homework you will you will go through 2 examples of student laboratory reports and 
evaluate their quality. 
 
 
Homework Tasks: 
 

1. Come up with words and characteristics that describe what you consider to be “good” and 
“bad” writing. 

 
2. Using the descriptions that you came up with in step 1, evaluate the following 2 example 

student laboratory reports. 
 

3. Mark down any and all comments on the example student laboratory reports, and indicate 
whether it is “good” or “bad” based on your description. 

 
 
 
Note:  This homework is to elicit your initial ideas on how to evaluate student laboratory reports.  
In class we will discuss, model, and coach grading lab reports. 
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Defining “Good” & “Bad” Writing 
 

 
What words or characteristics come to mind when trying to define “good” writing? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What words or characteristics come to mind when trying to define “bad” writing? 
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Example #1 



TA Orientation 2005 Homework #6 (Continued) 

Page 185 

 

 



TA Orientation 2005 Homework #6 (Continued) 

Page 186 

 



TA Orientation 2005 Homework #6 (Continued) 

Page 187 

 
 



TA Orientation 2005 Homework #6 (Continued) 

Page 188 

 

 



TA Orientation 2005 Homework #6 (Continued) 

Page 189 

 

 



TA Orientation 2005 Homework #6 (Continued) 

Page 190 

 

Example #2 
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