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| earning Assistant Alllance
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Measuring impact of
|_AS on student learning
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Concept Inventories vs.
Typical tests

* Cls are different from typical tests
* pased on extensive research
e |n students’ own words
- ¢ diagnose a specific level of student




CONSTRUCTION OF OCI

Development Stage

Evaluation Stage

Qualitative Methods

Quantitative Methods

Phase 1. Develop OEQs

Phace 2. Convert OEQs into
MCQs

Phase 3. Vet MCQs

Phase 1. Evaluate items &
survey

1. Identify critical concepts

'

2. Define learning goals

S. Administer IPE

¢

!

10. Conduct think-aloud
student interviews

3. Develop and refine
OEQs for IPEs

6. Code & bin responses to

'

12. Use basic CTT methods
to calculate item difficulty
and percent discrimination

¢

IPE OEQs
L4

4. Interview experts and
novices with OEQs for IPEs

7. Discard or keep OEQs

11. Refine MCQs’ language
and figures, and interview
experts and novices with
modified MCQs

4

Cycle fur cuch IPE

!

8. Use stucdent language to
write answer options

'

9. Convert OEQs into
MCQs, and interview
novices and experts with
MCQs

13. Apply IRT 1-parameter
logistics model to estimate

item difficulty & item
discrimination

4

14_Utilize IRT results to
create a shorter version of
the original 23-item long

survey.
1

15. Analyze internal
consistency of short and
long versions of survey




Examples of Concept
Inventory ltems

Force Concept Inventory

6. Which path in the figure at right would
the ball most closely follow after it

exits the channel at "r" and moves
across the frictionless table top?

Matter and Energy (Biology)

Humans must eat and breathe in order to live and grow. Are eating
and breathing related to each other? (Circle one) YES N[O

It you circled “Yes” explain how eating and breathing are related. If
you circled “No” then explain why they are not related. Give as

many details as you can.



Electricity & Magnetism Conceptual Inventory
(FO4, S05)
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|_Iterature Review
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The Problem

Different learning contexts
e |nstitution type *
e Discipline
e Student populations

LA uses e

Problem for users | *
Not enough people use Concept Inventories (Cls)
* Additional time to administer and analyze Cls



Learning Assistant Alliance

A project of the University of Colorado-Boulder LA Model

learningassistantalliance.org

LASSO
REPORT

LA Supported Student Outcomes (LASSO) Study

Assessment: FMCE
Institution: LASSO University
Course: ABCD 1000 - 001
Instructor: Riley Patterson
Semester: Fall 2015

Pre and Post Scores (n=130)

Your Data
class) = 250

e [Fre it
N (pre) = 190 (mean = 45%)
N (

post) = 190 (mean = 75%)

% of Group

N (paired) = 130

I e 4 s v ¥ Learning Gain:
C Score (%) (post - pre) / (1 - pre) = 0.55

m Pre @ Post

Effect size (Cohen's d) is a common statistical measure of student improvement. It measures student
improvement in units of standard deviations (%post-%pre)/SDees. To help interpret the magnitude of an effect

size, Cohen provided the following guidelines [1]:

R e

Effect Size (mean=2.11)

N (paired) = 130
Average Effect Size: 2.11
Note: 1 score was less than -1.

% of Group

St - N =t @ = 0 @ g
u Effect Size

For more information on interpreting this report, please view our explanatory screencast.
[1] Jacob Cohen (1988). Statistical Power Analysis for the Behavioral Sciences (second ed.). Lawrence Erlbaum Associates.
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http://learningassistantalliance.org

Learning Assistant Supported Student Outcomes (LASSO)

Discipline Assessment (Fall ’16)

Force and Motion Concept Evaluation (FMCE)
Force Concept Inventory (FCI)

Brief Electricity and Magnetism Assessment (BEMA)

Conceptual Survey of Electricity and Magnetism (CSEM)

Colorado Learning Attitudes about Science Survey - Physics (CLASS-PHYS)
Chemistry Concept Inventory (CClI)
Colorado Learning Attitudes about Science Survey - Chemistry (CLASS-CHEM)
Concept Inventory of Natural Selection (CINS)
Genetics Concept Assessment (GCA)
Introductory Molecular and Cell Biology Assessment (IMCA)
Colorado Learning Attitudes about Science Survey - Biology (CLASS-BIO)

Pre-Calculus Assessment (PCA)

Light and Spectroscopy Concept Inventory (LSCI)
The LASSO online data collection instrument is free and easy to use!!

www.learningassistantalliance.org



http://www.learningassistantalliance.org

Growth of the LASSO
dataset
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Research Questions

1. What impacts do online administrations of
concept inventories have on students, it any?

2. What impacts do LAs have on student learning,
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1. 5 physics classes at large midwest university

2. Stratitied random sampling into 2 conditions

Pre-test Post-test

Online Online

FCl or FCl or
CSEM CSEM

Condition 1

Class

split in
two

" Online Online
Condition 2 CLASS CLASS
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Participation Rates

100%

- Pre-test
~ Post-test




- Pre-test
" Post-test

Rates
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09%

1. Multiple reminder Emails
2. Extra credit for participation
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Data Analysis #2

Physics Concept Inventories
* Pre & post scores collected at beginning and end of term.

 FCIl, FMCE, CSEM, BEMA
- Calculate Cohen’s d d =

Post - Pre

Class S'D'pooled

TABLE Il. Cleaned Data Counts (LASSO).

. More than 80% answered Institutions Courses Students
(o)

- Paired Tests Only (Cohen’s d) -—--

- Courses with > 10 Paired Tests —-

 Cutscores<-1.0and > 4.0
CSEM

Data Cleaning

o 1 e orss



Results: Impact of LA Support

PHYSICS CONCEPT INVENTORIES

O
S~
0
o
-~
L
o
N
7
3
=
Ll
©
w
-
O
<
o
O

White, J.S.S, Van Dusen, B., Roualdes, E. (in press). The Impacts of Learning
Assistants on Student Learning of Physics. 2016 PERC Proceedings.



Results: Impact of LA Support

PHYSICS CONCEPT INVENTORIES
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White, J.S.S, Van Dusen, B., Roualdes, E. (in press). The Impacts of Learning
Assistants on Student Learning of Physics. 2016 PERC Proceedings.



Data Analysis #3

Data Cleaning

e >80% answered
 matched pre-post tests

« >10 matched sets In course
e -2<d<4
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Performance gap
Gap =0 - d

non-dom dominant

~ No LAs
~ LAs




Performance gap
Gap =d - d

non-dom dominant
FCI : FMCE : CSEM
0.6 ! :
" No LAs

T " LAs
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Future Research
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Vore Data!

(1) Free
LASSO — ECZB; ;Z\S;ZstOysLSJetime
(4)

4) Awesome reports




Questions

Ben Van Dusen
bvandusen(@csuchico.edu

LASSO —> www.learningassistantalliance.org

Contribution No. LAA-034, 035, & 036 of the
International Learning Assistant Alliance.

DUE #1525338
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