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What is a Concept Inventory.

* A conceptual diagnostic test which
aims to assess students' conceptual
understanding of key ideas in a
discipline, especially those that are
prone to misconceptions.




Purposes of Concept
Inventories

* To reveal the misconceptions
students bring as prior knowledge
to a class.

* To measure the conceptual gains
s as a whole.




The History of the CCI.

* The Force Concept Inventor —
Physics - ~¥1985
(Halloun & Hestenes, 1985)

— Physics, Chemistry, Astronomy,
Mathematics

* The Calculus Concept Inventory
ned after the FCI




Scoring of CClI

Normalized Gain of Class:

Gain

sible Gain




Example question similar
in format to the CCI

If you know that a function f(x) is
positive everywhere, what can
you conclude from that about the
derivative f’(x)?:




The CCI: Results and Implications.
Epstein & Rhea, draft

Field tested Fall 2006 through 2007

— Field test included many sections of
Traditional Lecture (T-L) type classes
and a smaller number of Interactive

Engagement (I-E) type classes at 15




Interactive Engagement

e “Interactive Engagement (IE)
methods are those designed at
least in part to promote
conceptual understanding
through interactive engagement

dents in heads-on (al




University of Michigan Fall 2008
Epstein & Rhea, draft

e Classes
— 51 sections of Calculus 1

— Class size < 33 students

— 1284 of 1342 students completed
oth pre/post tests




e UM results
— Average n-gain for 51 sections: 0.35
— Ten sections had gains between
0.40and 0.44
— The range of scores: 0.21 to 0.44

— Students surveyed about
interactivity of class

* 4-very interactive, 3-interactive, 2
somewhat interactive , and 1-not




Results at OSU.

e Results from OSU where included in
the field test results.

e Total of 13 sections used the CCl

# students Pretest Posttest  Abs Gain N-Gain

— (66)  7.92--> 9.03 (1.11) > .08

— (10)  10.8 -->12.00 (1.20) --> .11

— (68)  9.03 -->10.53 (1.50) --> .12

—(72)  7.24--> 9.25 (2.01) -->.14
17 > 9.18 (2.0




What was unique about
the sections with higher
CCl score?

* High use of Concept Tests

— Eric Mazer, Physics, Harvard

* High use of multiple




Concept Test

For Problems 6-7, assume g(v) 1s the
fuel efficiency, in miles per gallon, of a
car going at a speed of v miles per
hour.

the units of g’'(v) =




Concept Test

Let N = f(t) be the total number of cans
of cola Sean has consumed by age 7 in
years. Interpret the following in
practical terms, paying close attention
to units.




Exam Question

The graph of f’is shown below. (This is NOT
the graph of f ) Use the graph of to answer the

following questions. Please put answers in
interval notation, to the closest tenth!

(a) On which interval(s), if any, is f increasing?
(b) On which interval(s), if any, is f concave up
(c) On which interval(s), if any, is f“ decreasing?
(d) On which interval(s), if any, is f“ positive?
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Exam Question

Alone in your dim, unheated room you light one candle rather than
curse the darkness. Disgusted by the mess, you walk directly away
from the candle, cursing. The temperature (in degrees Fahrenheit)
and illumination (in % of one candle power) decrease as your
distance (in feet) from the candle increases. In fact, you have a table
showing this information! You are cold when the temperature is
below 40 . You are in the dark when the illumination is below 50%
of one candle power.

a) Two graphs are sketched below. One is temperature as a function
of distance and one is illumination as a function of distance. Which
is which? (Label the Vertical axis.) Explain!

N Distance | Temp. Distance | Illumin.
| (e) | (R (o) | (%
‘5\ 0 | 55 0| 100

1 54.5 1
2 53.5 2
3 52 3
4 50 4
5 5
6 6

47




When a model rocket is launched, the propellant burns for a few seconds,
accelerating the rocket upward. After burnout, the rocket coasts upward for
awhile and then begins to fall. A small explosive charge pops out a parachute
shortly after the rocket starts downward. The parachute slows the rocket to
keep it from breaking when it lands.

a) Approximately what time did the This graph shows the VELOCITY
rocket reach its highest point? data from the flight.

And what was its velocity then?
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Are you interested in using
the CCI?

Please contact Scott Peterson

speter@math.oregonstate.edu




