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What is a concept inventory?

A balloon containing nitrogen gas at 40 °C is cooled down to 10 °C and it becomes
smaller. Assuming that no nitrogen gas can escape the balloon and that the
external pressure remains constant, which statement below best explains why the
balloon becomes smaller?

Nhen cooled, the nitrogen molecules exert less force on the inside of the

he volume decreases until the internal pressure is the same as the

gen molecules become denser and spend more time

s between the nitrogen molecules increase
up together and occupy less volume.
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urately explain why the balloon becomes

What are concept inventories used for? Our goals

To develop a chemistry concept inventory that is appropriate
for Ryerson, Ontario universities, and later, other Canadian
universities.

To compare the effectiveness of different teaching methods
and approaches.

To identify the students’ conceptual strengths/weaknesses. . )
onsiderations:

eedback on the level of student preparation to
i’ be selected from within the defined curriculum
2U classes in Ontario.

ledge gain for the class and for
c o ered in first year chemistry classes.

svaluate each topic to check for
lifferent levels of difficulty).

Everyone Makes a Mark Everyone Makes a Mark



https://core.ac.uk/display/61640377?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Developing the inventory

Concept
Inventory
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Evaluating the inventory: Reliability

“An assessment of the random error in an instrument’s data”

Reliability
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Evaluating the inventory: Validity

- “Does the instrument measure what it is purported to measure?”
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Evaluating the inventory: ltem assessment

Thin_gs to consider:

How ‘hard” was the question. Sometimes reported as

elected the correct answer.

ionship between passing/failing an item
e test. Sometimes reported as a

+1
Students who do
well on the item
and do well on the
test

of students who picked
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Evaluating the inventory: Our example item Evaluating the inventory: Overall results
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Evaluating the inventory: Think aloud interviews

Statistics highlight the problematic questions, but don't tell us « Regarding our inventory

anything about WHY the questions are problematic.

garding concept inventories

stions were too ‘wordy’ and/or confusing.
'some questions was too high.
ictant to select answer options such as

f assessment in curriculum reform

Change challenges
current assessments

don’t understand the
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Some useful resources for learning about Item Response Theory (IRT)

A great book to start with (and free!) is Frank Baker’s “The Basics of Item Response Theory.” It
is not super long and it is very easy to read. You can download it for free (see link in left hand
menu) from: http://echo.edres.org:8080/irt/baker/

Once you get through that a good follow up is Christine DeMars “Item Response Theory”.
DeMars, C. (2010).1tem Response Theory. New York: Oxford University Press. This book is
also fairly short and concise. The Ryerson library actually has this so if your library doesn’t you
may be able to get it through interlibrary loan.

Other IRT intros worth checking out:

Karen F. Cook has a six-part series of youtube videos that | watched recently. They are a nice
introduction and she has an interesting sense of humour.
http://www.youtube.com/playlist?feature=c4-feed-
u&list=PLINUIINEIUzDmrIPunMyF3tTvIHb65wNb

IRT: A multimedia tutorial: http://www.creative-wisdom.com/multimedia/IRTTHA.htm

A visual guide to IRT: http://www.metheval.uni-jena.de/irt/Visual IRT.pdf

The national council on measurement in education (NCME) puts out a series of articles that are
quite good. 1 like this one by Hambleton and Jones “Comparison of Classical Test Theory and
Item Response Theory and Their Applications to Test Development” It can be found online
here: http://testolog.narod.ru/IRT3.pdf
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