Calculus Conversations
A 1999-2000 Carnegie Scholarship of Teaching & Learning
Project in Mathematics
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In the fall of 1999, we supplemented the activities in our reform calculus courses
(lectures, computer labs, out-of-class projects, in-class collaborative group work, and
worksheets) with Calculus Conversations, a web-based threaded discussion among
students. In response to three problems posted to the website by the instructors, students
were encouraged to frame thoughtful questions and solutions of their own and to respond
to questions and solutions posed by others. The three problems (see Appendix Il for a
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posted at regular intervals throughout the semester, focused on ideas central to the major
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The primary question of interest was whether the quality of participation in the
Calculus Conversation activity was related to performance on a conceptually related but
contextually varied exam question. Examination of those two variables becomes
important to understand the overall analysis. Calculus Conversation responses were

waﬂ-ﬂgﬂ "Iﬂ"‘ “@E"] i alang pre caadbih grgales 34 g onr gt ik Aﬁ

forward -- 4), average quality (response is understandable, keeps the conversation even --
3), low quality (response is vague, confuses the conversation -- 2) or d1d not participate
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Conversatzon problems The high averages are more mdlcatlve of instructor reluctance to
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problem score and the related exam question is significant (p <.01). Table 4 shows the
results of a Pearson’s Product Moment Correlation for each set of relationships.

TABLE 4
Calculus Exam 1 Question Exam 2 Question Exam 3 Question
Conversation
Problem 1 420
Problem 2 354
Problem 3 503

The results do show that a statistical relatlonshlp exists between a student’s
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questlons we do not necessanly conclude that this relationship is causal Not
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Problem 1
Category | Section 1 Section 2 Section 3
25 Students 21 Students 16 Students
28 Responses | 39 Responses 20 Responses
% of % of % of
Responses Responses Responses
P or P- 75 % 95 % 85 %
Cor C- 68 % 21 % 45 %
Torl- 18 % 64 % 55%
L+or L~ 18 % 26 % 15 %
Q 11 % 28 % 0%
TABLE 5b
Problem 2
tegory | Section 1 Section 2 Section 3
21 Students 16 Students
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Discussion

Following the on-line student-to-student conversation was like watching students
formulate mental rough drafts of their understanding and their misunderstanding.
According to Graeber, "one needs to understand students' current knowledge if one wants
to amend or extend what they know." [3] While admitting that the quantitative and
qualitative analysis of this project produced results that were informative, of most interest
and value to the mstructors was the wmdow that this actnvnty prov1ded mto how students

was surprlsmg to the instructors -- and paralyzing for the students -- was their mablhty to
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question. It goes without saying that all responses should be respectful of the ideas of

others.
| LI i llls (™ ;
rn - l l,’h,, . t_ 1y e oy . __ X _«fx_ 1 — - o3~ M2 . _ 3T aﬁ

L
calgulus learners, Calculus Conversations is a nlace where vou can ask guestions or nose

new problems. It is also a place where you can help answer questions and problems posed
by your classmates. Together, we will work on categorizing the questions and problems,
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calculate the derivative, /°(2). Describe how you could obtain a good approximation for
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to calculate derivatives. Please describe the process completely and in adequate detail.
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birth rate (births per hour)

5 time (hours)

Explain what the birth rate curve tells you about the total number of individuals born
(during the twenty-hour period) by time ¢. Does the graph of the total number born by
time t have an inflection point during the twenty-hour period? If so, at what time (within
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individuals born (during the twenty-hour period) by time ¢.
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Appendix III - Quantitative Analysis for Specific Populations

Tables 7 a, b, and ¢ show the average scores of students on the Exam Question by
activity score and by gender.

TAB[E7a
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repeating student is one who has typically taken Calculus in High School and is repeating
the experience at the college level.

TABLE 9a
Calculus Conversation | Mean | N Standard
Grade on Problem 1 Deviation
First-time 33.33 3 28.87
1 Repeater .00 1 --
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