Mobile Jumpstarts in a Calculus Course

Jason Holland
Department of Mathematics
ACU Box 28012
674-2004
Final Report 5/17/11

Methodolgy

The 40 questions (jumpstarts) were developed during the summer of 2010 and
given to two sections of first semester calculus students. The students were
required to participate in answering the questions using their mobile devices.
Faithful participation was the only requirement for 5% of their final grade. Four of
the questions were chosen for the experiment that is summarized in Table 1 below.

Section 1 Section 2 Comments

Received 40 jumpstarts Received 40 jumpstarts Of the 40 questions
administered, 36 were
common to both sections.

#4: Evaluation of limits #4: Properties of limits
(control) Questions 4,12, 18, and
25 were used for the

#12 Calculate a derivative | #12 Use the definition of experiment. The control
(control) the derivative question was alternated

between the sections. The

#18 Solve a standard #18 Calculate extreme e .
L objective question was

optimization problem values . .

motivated by a jumpstart
(control) .

and the control question

#25 Calculate an #25 Formulate a model was not. The control was

antiderivative involving projectile taught in the lecture.

(control) motion

Table 1. Outline of the experiment

We give an example of the actual experimental question and control question using
#25 above.

Jumpstart 25 (section 1)

Which of the following is an antiderivative for the function
A) B)

0) D)




Jumpstart 25 (section 2)

Given that acceleration due to gravity is -32 ft./s? what is the position function for a
rock dropped from a height of 100 ft.?

A) B)
C) D)

To attempt to measure the effectiveness of the jumpstart related to an objective, a
test question was given that was similar in concept to the jumptstart. Keep in mind
that the material was covered in both sections. The actual test question related to
objective 4 is given next as an example.

Question 10 on exam 4 (both sections)

Use calculus to find a model for the height of a ball that is launched from ground
level with an initial upward velocity of 70 meters per second. Assume that the only
force acting upon the ball is acceleration due to gravity (-9.8 m/s2). What is the
maximum height of the ball? Explain.

Since there were two parts to this question and it was worth one tenth of a 100-
point exam, the problem was graded as 0, 5, or 10. Names of students were hidden
and tests were shuffled to avoid bias. The results of all 4 exams are given next in
Table 2.

Section 1 Section 2 Section 1 Section 2
Test average Test average objective objective
(n=32) (n=21) average out of | average out of
10 10
Test 1 79 78 7.9 7.4
Test 2 76 71 6.3 8.1
Test 3 73 71 6.8 5.3
Test 4 76 79 2.6 4.2
Conclusion

In each case, the section receiving the jumpstart related to the objective question
did better than the section that received the control question. However, the
difference was statistically significant at the 5% level only on test 2. Suffice it to say
that the differences of the other three were close to the significance level.




Differences in test averages were never statistically significant which is what the
researcher hoped for. The test for significance that was used was a standard t-test.

Video

Two videos were created that were related to objectives. These were posted to
YouTube and can be found at the following links.

http://www.youtube.com/watch?v=fpOfxQuCO Y&feature=related

http://www.youtube.com/watch?v=FDjgDU Waol

One video that demonstrates a jumpstart was created for the purpose of sharing
during presentation. That link is given next.

http://www.youtube.com/watch?v=KnMMDKLjAFY &feature=related

Dissemination

A proposal for a talk at the national meeting of the American Mathematical Society
in January of 2011 was submitted and accepted. The talk was given in a special
session entitled Harnessing Mobile Learning. Approximately 100 mathematicians
and educators attended the talk.

The researcher was invited to submit a paper to the journal PRIMUS Problems,
Resources, and Issues in Mathematics Undergraduate Studies, a journal devoted to
all aspects of teaching undergraduate mathematics. The researcher intends to write
and submit that paper in the month of June.
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