A creative take on testing
learning outcomes
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How do we measure learning?

Traditional measurement instruments:
Written exam
Essay paper
Oral presentation

Prevalence depends on discipline
Written exams abound in the sciences

Papers are more common in social sciences
and humanities



Limitations of traditional approach

Exams foster ephemeral learning
A.K.a. ‘mental bulimia’

Learning via papers can be more lasting, but
IS time-consuming for the teacher
may become repetitive for the student

Oral presentations stimulate learning mostly
of the presenter — less so of the audience



The challenge

Can we break free from the shackles of
traditional forms of examining?




The setting

Amsterdam University College
Liberal Arts and Sciences programme
Small-scale teaching (<25 students per class)

Course: Introduction to Biology
Open to all students
16 weeks, two classes per week (10 hours/week)




Intended Learning Outcomes

After successfully completing the course,
students should be able to
remedy self-identified deficiencies in their

background knowledge when reading a
biological article;

relate actual observations to biological theory.



Content-organizing papers

Course Is structured by six short papers

Students read the papers twice

After the first reading, they identify what they
don’t understand

They choose chapters to be studied to
Improve their understanding

After studying the chapters and the classes
about them, students read again the same
paper



Students select chapters

Weekly Programme

Wk Date Subject Readings Miscellaneous
Getting to know each other
la 5 Sept .
Introduction to course set up
Preliminary conversation paper 1 « Paper 1: What is a gene?
b 8 Sept Introduction model system i )
assignment * Biology's next top model
2a 12 Sept Sex determination Choice 1‘.110del
organism
2b 15 Sept Regulation of gene expression
33 19 Sent Debriefing paper 1; s Paper 2: Darwin's bridge between
: i Preliminary conversation paper 2 microevolution of macroevelution
3b 22 Sept Species & Taxonomy
4a 26 Sept Taxonomy & Phylogeny
Debriefing paper 2; « Paper 3a: Green genes - Comparative | Draft essay model
genomics of the green branch of life organism
4b 29 Sept
Preliminary conversation papers 3a, s Paper 3b: On the origin of flowering due on
3b plants 2 0ct 10:00 AM
5a 3 0ct Cell biology
5b 6 0ct Protists & Plants




Excursions

Visit to Hortus botanicus

Visit to Artis Zoo




From the abstract to the concrete

In the course Introduction to Biology, can |
evaluate student learning bypassing exams,
papers and oral presentations?



Two solutions

Discussion-based tests

Students are able to remedy self-identified
deficiencies in their background knowledge
when reading a biological article;

Free excursion report. Anything goes

Students can relate actual observations to
biological theory.



Discussion-based tests

Similar to ordinary test with open questions

But students discuss their response in small
groups before they put their answer on paper!

Advantages:

Students cooperate intensely for more than an
hour to discuss the material!

More advanced questions are possible
Less test anxiety
Less grading



Example questions of dbt

What is the haploid chromosome number of
the pictured species? -

@
There Is a glaring error In &
the figure. What is the error? = &

Telophase



Reliability of discussion-based test
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Anything goes!

Students are invited to show in any format
that they can relate theory to observations
They chose among others blogs, board
games, lyrics, poems, drawings, magazine,

and a video rap.



Some examples

THE PHYLOGENETIC TREE OF PLANTS

Liverworts

Hornwerts

Mosses

Lycap!

Prorophytes

Gymnosperms

Angiosperms

Figurs 6: The phylogenstic tree of plants.
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IMPORTANT TERMS EXPLAINED

HOMOLOGY
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Another example

ive.

Netlike veins

Bounded it seems

Nene’s feet embedded in

Webbings that spread

Chelodina wearing between its feet

The same kind of net.

Shared structural features

Because of homology in these creatures
But don’t be fooled,

Convergence rules where

Webbings, fulfilling their functions

Are used as same tools.




Final example

https://www.youtube.com/watch?v=IE4fvsow
VIA



https://www.youtube.com/watch?v=IE4fvsowVlA
https://www.youtube.com/watch?v=IE4fvsowVlA

Conclusion

Discussion-based test and free format report
are alternatives to exam, paper and oral
presentation

Both strongly stimulate student engagement

Free format report greatly increases student
commitment and leads to high quality
products



Discussion

How broadly applicable are the alternatives?

Can discussion-based tests and the free
format report be used in other disciplines as
well?



