Short study of student performance and retention of MATLAB knowledge

The sample of students used in this study consists of students who passed Math 152 in April and enrolled in Mech 220 the following August. 

1. Student Performance on final exam in Math 152: 2008-2009 Comparison

In 2008 the following open-ended question was included in the final exam

	  2008 Math 152 April Final Exam:

Q11. The following MATLAB commands were typed in, followed by <enter>:

• A = [[1 2 2];[2 1 2];[2 2 1]];

• x = [1 1 1];

• y = [1 2 3];

What will be the result of the following MATLAB commands, followed by <enter>:

(a) x.*y

(b) x*y

(c) x*y’

(d) A*x’

(e) A\x’

Recall that in MATLAB, the symbol <’> denotes transpose. Hint: one of the commands above will lead to an error message. For this case, describe why an error occurs.




The content tested in Q11(a),(b) is comparable to the content tested in Q-A14 in the 2009 final exam:

	   2009 Math 152 April Final Exam:

A14. The variables x and y are defined by the MATLAB commands 

    x = [1 0 2];

 y = [3 2 1];

Which of the following MATLAB commands will result in an error message?

(a) dot(x,y)

(b) cross(x,y)

(c) x.*y

(d) x*y




A direct comparison of student performance in these two questions wouldn’t provide any valuable information, but it might still be informative. 

2008   2009


sample size (# of st.)
87
  67
     *average value from Q11(a) and Q11(b)

% of correct answers 
44%*
  86%
     (separate results are 34% for Q11a and 54% for Q11b)

The difference in performance is substantial, however, a large effect on the question difficulty may have come from the different answer format. 

2. Student Performance on Mech 220 quiz: 2008-2009 Comparison

A comparison of student performance on Mech 220 is possible on one question which was included in the Mech 220 quiz both in 2008 and 2009 (the question used in 2009 is reported below; the text was slightly changed from the 2008 version, possibly improving clarity) 


Results:          2008 (N=67)
2009 (N=74)


# of As
       6

 1

# of Bs
       4

 7

# of Cs
      30

47

# of Ds
       3
 
3



# of Es
      11
 
12

           
 
Blank
      13

4 





Summary      

   Incorrect      36%
31% 

      
   Correct         45%
63%


    
   Blank
19%  
5%

The actual snippet of code included in Q25 was taken from the Math 152 labs and did appear in at least one lab in both years. 

Performance on another question including a for loop was also ver good (79% of correct answers). 
These results show that in 2009 more students learned (and retained their knowledge about) for loops. Assuming the student population enrolling in the Mech 2 program does not change significantly from year to year, we can use this result as a measure of the effect of the improvement undergone in the Math 152 labs.  

3. Retention over a 4 month period

Retention of MATLAB knowledge is measured by comparing student performance on a few questions asked in April as part of the Math 152 final exam, and again in August as part of the Mech 220 review quiz.  


In 2008, the Mech 220 quiz contained the following questions


A comparison can be made with student performance on Q11(a),(b),(c) in the Math 152 April 2008 final exam (see section 1. above), keeping in mind that the change in answer format may have effect on the results.

Math 152 ( Mech 220

        Q11(a) (Q29
    Q11(b)(Q30
Q11(c)(Q31 


# of students who got it

right in April


          28 (of 66)
       44
(of 66)

   46  (of 66)


# of students who got it right 

in April and again in August
         17 of 28 = 61%
      30 of 44 = 68%       16 of 46 = 35%

In 2009, the Math 152 April final exam included question A14 (see above) and question A29 (below).


In August, the Mech 220 quiz contained the following questions

 

Q23 is identical to question A14, with the exception of the additional answer option (e). 

Q26 is identical in content to question A26, but the answer format is different (open-ended in the Math 152 exam, multiple choice in the Mech 220 quiz). 

The sample (N = 78) consists of students who wrote both the Math 152 final exam and the Mech 220 quiz.






Math 152 ( Mech 220

A14 (Q22

A29(Q26

 


# of students who got it right in April

67 


54





# of students who got it right in April 

and again in August



38 = 57%

48 = 89%


2008 Mech 220 Review Quiz: Q29 –30 -31





The following MATLAB commands were typed in, followed by <enter>


X=[1 1 1];


Y=[1 2 3];


what is the output of X.*Y followed by <enter>?	


6


1 2 3


1 4 6


error message


1 


1 


1


30. For the same X and Y as in question � REF _Ref207344190 \r \h � \* MERGEFORMAT �29�, what is the output of X*Y followed by  <enter>?


6


1 2 3


1 4 6


error message


1 1 1


For the same X and Y as in question � REF _Ref207344190 \r \h � \* MERGEFORMAT �29�, what is the output of X*Y' followed by <enter>?


6


1 


2 


3


1 4 6


error message


1 


1 


1





2009 Math 152 April final exam


A29: Write down the values of x0 and x1 that will result from the following lines of MATLAB code:


x0=1;


x1=1;


for i=1:3


xnew = x0+x1;


x0=x1;


x1=xnew;


end








2009 Mech 220 Review Quiz


Q23. The variables x and y are defined by the MATLAB commands 


    


x = [1 0 2];


 y = [3 2 1];





Which of the following MATLAB commands will result in an error message?


(a) dot(x,y)


(b) cross(x,y)


(c) x.*y


(d) x*y


(e) x*y’





Q26. What are the values of x0 and x1 that will result from the following lines of MATLAB code:


x0=1;


x1=1;


for i=1:3


xnew = x0+x1;


x0=x1;


x1=xnew;


end





(a) x0=1, x1=1


(b) x0=2, x1=3


(c) x0=2, x1=4


(d) x0=3, x1=3


(e) x0=3, x1=5








2009 Mech 220 Review Quiz


Q25: Suppose the variable A is defined as a 3x3 matrix with nonzero entries. What is the transformation performed on the matrix A by the following lines of MATLAB code?





for i = [1:3]


A(i,:)=A(i,:)/A(i,1)


end





each entry of A is divided by the entry in the first row and first column


the first column of A is divided by the entry in the first row and first column


each row of A is divided by the first entry in that row  [CORRECT]


the first column of A is divided by the last entry of the first row


each column of A is divided by the first entry in that column











