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Abstract

Adaptive comparative judgment (ACJ) has proven to be a valid, reliable, and feasible
method for assessing student performance in open-ended design scenarios. In addition to the
use of ACJ for purely assessment and evaluation, research has demonstrated an opportunity to
identify the design values of judges involved with the ACJ process and feed that into
classroom practice and possible curriculum design. The potential for ACJ, as a tool for
understanding cultural design values, and potentially facilitating international collaboration, is
intriguing. Therefore, this study established three panels of judges from USA, UK and
Sweden, with the purpose of unpacking teachers’ assessment practices. These three panels
assessed a body of 760 American student works, in technology/ engineering education, using
the ACJ method. The similarities, differences, and quantitative and qualitative data findings
from these assessment results were analyzed, revealing distinct design values, preferences,
and differences for each group of judges from the different locations. This paper will show
possible use of ACJ on larger scale to find out and explicate criteria for success in open-ended
design tasks to inform formative assessment practices. The paper will tie literature together
and provide an overview of possible use of ACJ to inform future work within the field of
assessment.
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Adaptive Comparative Judgment (ACJ) has proven to be:

 Valid
 Reliable
 Feasible

method for assessing student performance in open-ended design scenarios.

Beyond purely assessment and evaluation, research has demonstrated an

opportunity to inform classroom practice and curriculum design by using the

ACJ process to identify different design values.
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This study established three panels of judges from the:

« USA
e UK
e Sweden

with the purpose of unpacking teachers’ assessment practices.

These panels assessed 760 American student works using the ACJ method

Similarities and differences from these assessment results were analyzed,

revealing distinct design values, preferences, and differences for each group

of judges.
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Purpose:

1. Explore the possible use of ACJ to investigate and explicate criteria for

success in open-ended design tasks in an effort to inform formative

assessment practices.

2. Tie literature together and provide an overview of possible use of ACJ to

inform future work within the field of assessment.
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Curriculum Differences
Technology / Engineering Education

Manual Training Sloyd (Sléjd)
Manual Arts Science (natural/
Industrial Arts social)
Technology Education

Teknik .
Technology & Design &
Engineering Teknik Technology
Education Technology

Different assessment practices!
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Assessment in sTEm is Difficult

Context! Teknik? D&T? Engineering? Technology education?
Purposes and Content
Crowded and Broad Curriculum

Open-ended design challenges - difficult to assess

with e.g. rubrics

Design and History of Technology
- not taught the same way-not assessed the same way

Reasonable level of knowledge? Progress? Scaffolding
Construct definition

Preconditions for teaching and learning....affordance
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Unpacking Teachers’ Assessment Practices
Digging Deeper than Documents
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C.f. Bartholomew, S. R. (2016). A Mixed-Method Study of Mobile Devices and Student Self-Directed Learning
and Achievement During a Middle School STEM Activity (Doctoral dissertation, Utah State University).
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An elderly individual enjoys travelling G e e
internationally. ! g

Ideally, this person would like to travel

internationally between 2-3 months of
the year.

This person has a few ailments and
allergies that require medication.

In addition this person also takes
vitamins.
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706 12-14 year olds from US worked in 176 groups to
complete an open-ended design problem

Pictures of each of the groups prototypes and their portfolios were uploaded into separate ACJ
sessions (one for prototypes and one for portfolios)

Journey through Profofypes

Shart Signege

0 EEm

8T

Each of the panels judged both the prototypes and portfolios

S

Judge feedback on items was collected and coded to identify themes
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Assessors: Locations & Backgrounds

USA
1. Technology and Engineering Education professor;
former P-12 Teacher

2. Engineering Education Professor; former P-12 Teacher;
former engineer

3. Arts and Design Professor; former P-12 Administrator
4. Graduate Student in Technology and Engineering
Education; former P-12 Teacher

5.P-12Technology and Engineering Education Teacher

UK

1. Technology Education Professor

2.Technology Education Professor

3. Creativity Educational Consultant; former P-12 Teacher
4, Creativity Educational Consultant

5. Design and Technology Curriculum Developer; former
P-12 Teacher

6. Design and Technology Teacher (Ireland-based judge)

7.Technology Education Professor (Ireland-based judge)

Sweden

1. STEM Teacher (Grades 1-6)

2. STEM Teacher (Grades 4-9); former engineer

3. STEM Teacher (Grades 4-9)

4, Design Teacher (Upper secondary); former designer
5. Graduate Student in Technology Education; Upper
secondary teacher

6. Technology Education Professor

7. Graduate Student in Technology Education; STEM
teacher (Grades 7-9)

8. STEM Teacher (Grades 7-9)

9. STEM Teacher (Grades 4-6)

/Y
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Training Session with Judges

Scott R Barth... (Most)




Assessment Method

Adaptive Comparative Judgment:

Relies on pairwise comparisons of work to generate
a rank order of all items

What emerges is a collective professional
consensus from the group of judges.

C.f. e.g. Pollitt (2012), Kimbell (2013), Hartell & Skogh, 2015, Bartholomew et al (2017), Canty et al (2017), Lesterhuis, 2017
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¥4 Rank Order? Not Really!
Instead, a collective professional consensus from the group of

judges (teachers, students, etc.)
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Why Did the Assessors Choose They Way
They Did?

B 645

| choose B,
because .....
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Qualitative Analysis of Similarities & Differences

(Product Comments)

Looks easier to
use

An example of wacky vs practical? |
chose A because it looked more
exciting, is that a spiral dispensing
system or just a random pipe
cleaner? This is so frustrating.

a is a simple idea and
has a compact design/
shape.

Good to have in purse/
bag

Easier to use

B won as it is a bit different and there
seems to be some thought given to
it.

a is compact in its
design, it is good to
have if you want to
bring it along in a bag

Clearer, easier to
use

looks like a richer journey

stylish design,
aesthetically thorough

Seems more
functional

B - slightly more developed, but
equally chaaotic!

easy to pack

2 very similar 'looking' photos. choice
= well made or wacky. | went with
wacky???

a is simple and smooth




Top Ranked Prototype — United Kingdom

Comment Code
chose B as the pots were arranged differently! innovation
Is it a better pill holder - no idea???

Marginal - A more complete concept developed
wins because it is a more developed solution developed
no idea what [is] going on but different innovation

potentially more user friendly

usability




Top Ranked Prototype — Sweden

Swedish Comment Translation Code

a verkar enkel och funktionell. a seems simple and functional usability

A is smaler A is smaller size

B har en spannande formgivning B has an exciting design design

A ar en enkel idé och har en A is a simple idea and has a compact design: size

kompakt form. Bra i vaskan.

design/shape. Good to have in purse/bag




Top Ranked Prototype — United States

Comment

Code
Looks easier to use usability
More compact. user-friendly size; usability

love the idea looks like it can hold all the days etc.

design




Findings— Themes by Country

1. Innovation 1. Developed
United Kingdom 2. Developed 2. Innovation

3. Usability 3. Follow Through

1. Usability 1. Communication
Sweden 2. Size 2. Design Process

3. Design 3. Complete

1. Usability 1. Criteria
United States 2. Size 2. Complete

3. Design 3. Reflection




Conclusion

Adaptive Comparative Judgment can:
 act as a assessment tool to discover design values

 be useful for international comparisons in open ended design scenarios (Task

design is very important)
» Serve as a catalyst for discussion
« Serve as a useful tool to
» unpack teachers’ assessment practices and uncover design values

 dig deeper than documents

 explicate criteria for success




Conclusion

We see possible many use of ACJ on larger scale to find out and explicate
criteria for success in open-ended design tasks to inform formative assessment

practices.

See:
« Bartholomew, Hartell & Strimel (2017)
 Hartell, Strimel & Bartholomew (2017)

» Bartholomew, Yoshikawa, Hartell & Strimel (2018)




The Potential of Comparative Judgment in
Open-Ended Tasks

Data is collected during “ordinary” lesson activities
Students collect evidence of learning (validity & teachers work load)

Decision driven data collection instead of data driven decision making

since tasks design
Reliable results
Judge consistency

Inviting other professionals to your classroom and you get to visit theirs

“without too much trouble” (cloud-based)

The power of the collective & the profession
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Many Applications of Comparative Judgment

« Both summative and formative
assessment purposes

* Track progress

* Peer and self-assessment

« Teacher training!

« Connoisseurship

» Building assessment literacy and

self-efficacy
* Moderation (yourself / peer)
+  Ranking-schools

Research method
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Future Work.....

Potential for ACJ as an International Collaboration Tool
Usefulness/ appropriateness for different purposes of assessment
Outliers

Expanding International Partnerships

Investigating designs made by students in other regions
International students do the same task or different?

Moderation

Tool for building assessment literacy and self-efficacy?

Connoisseur of STEM?
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Thank you! To be continued
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