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Assessing the stages
of scientific inquiry:
An assessor’s toolkit

Dr Victoria Burns



The Scientific Method

Construct a
hypothesis

Test your hypothesis
by doing an
experiment

Common assessments

Essays

Multiple choice and short answer tests

Standard laboratory practicals

Dissertation projects
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Designing innovative assessments
to encourage positive
student learning behaviours
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Purpose of assessment

O to measure achievement (summative assessment)
O to engender learning (formative assessment)

O to develop graduate attributes which enable students to
put real-life skills to work in employment and life settings
(long-term learning)

O To encourage positive student learning behaviours
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Designing assignments

O What do we want them to be able to DO?

O Guide where students put their efforts
O Develop longer lasting learning skills

O Using your talents and interests as an individual
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Study proposals

O Asked to design a study in response to a choice of
“grant calls”

“Practitioners at the Behavioural Intervention Centre
are trained to run psychological or exercise
interventions in a range of healthy and more
vulnerable populations. They are keen to collaborate
with a team of Behavioural Immunologists to explore
whether a behavioural intervention could improve
immunological health. However, to secure funding,
they are relying on you to identify an appropriate
population, to design the intervention that they would
run for you, and to select the appropriate
iImmunological outcomes.”

O Both as coursework and in an exam

UNIVERSITYOF
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Study proposals

O Structure (5 pages inc references)
— Background of the proposed study (30%)
— Aims and designs of proposed study (35%)
— Outline of hypothesised results (15%)
— QOutline of ethical issues (10%)
— Description of statistical analyses (10%)
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Benefits of this approach

O Selecting the topic changes how students read
O Designing the study changes how students think

O Inspiring interest and life long approaches
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Diary of an essay

O Set an essay AND a reflective diary
O Chronological account
— How did they plan?
— What search terms did they use?
— What iterations did they go through?
O Marks for reflection, not for how “perfect” it is
O Encourages a metacognitive approach
O Peer assessment




Background reading

O Annotated bibliographies
— Written or graphical

O Summary tables
— Provide headings

O Online bibliographies
— ePortfolios using Google templates

(Sobko and colleagues at IHP)
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Posters

O Summarise studies
O Pick out key information — could be highly

structured

O Opportunity for peer learning and community

development

Video analysis of the schooling b ior of J

surfsmelt (Hypomesus Jjaponicus)

under light and dark conditions uslng a mathematical model

Katsuya SUZUKI!, Tsutomu TAKAGI?, Shinsuke TORISAWA?, and Kazushi MIYASHITA?
*1 Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, Japan, e-mail: [umynm hokudai.ac.jp

? Faculty of Agriculture, Kinki University; ? Field Science Center for the Northern

Environmental factors
such as light affect the 3
schooling behavior of fishes,
and a better understanding
of how these factors affect
schooling will lead to
improved fishing and sampling gear. In this study. we cxamine
the effiect of light on the schooling bebavior of Japancse
surfsmelt Hypomesus japonicus using a fish behavior model
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@Samples were collected from Hakodate Bay (Japan) during
January-February 2004

®To determine the role of the lateral line in schooling
behavior, streptomycin sulphate was used to deactivate the
lateral line system in an
experimental group,

@®The swimming behavior
was examined in a tank
under cight experimental

conditions
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@1n the light, the schooling force was large in the control
group and small in the experimental group.
@In the dark, the schooling forces of both groups were nearly
zer0

These results suggest that Japanese surfsmelt depend on
vision when they form aggregations (a non-paralicl
orientation to other fish), and on both vision and the lateral
line when they form schools (a paralic] orientation to other
fish).

™
O O

1. Quantitative characteristics of schooling behavior under
different light conditions can be estimated using a
mathematical model

2. Japancse surfsmelt appear to depend on vision when they
form aggregations, and on both vision and lateral line when
they form schools.
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Lab notebooks

O Make laboratory experience similar to real
laboratory work

O Develop skills in the laboratory
O Formative feedback
O Exhibitions
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Objective Structured
Clinical Examination (OSCE)

O Test technical skills
O Test safety awareness
O Test accuracy
O Mini vivas




Data mining

O Test statistical skills
O Test interpretation
O Test data presentation
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Briefing papers

O Written by experts for ministers or Qrus!
exeCUtlveS Looking into the Black Hole
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Creating learning materials

O Playing to strengths
O Clarifying understanding at different levels
O Creates community of practice
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Science communication
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My background

Che CTelegraph

Home Video News World Sport Finance Comment Culture
iPhone Technology News Technology Companies Technology

HOME » TECHNOLOGY

Could the brain of a monkey help to improve
an athlete's performance?

Apple

By Vikki Burns

12:01AM GMT 29 Nov 2005

E] comment

Monkeys and neuroscientists are not the usual training aids for an athlete.

Researchers at the University of Birmingham, however, believe that UNIVERS ITYOF

neurons first discovered in the brains of monkeys could help us

understand why mental imagery is beneficial for athletes. B I RM IN GHAM



Popular science communication

O Task

— Select a relevant interesting robust study
published this year and produce a popular
science article or video presenting its
findings for a general audience

O Benefits

— Identifying the paper

— Creating the piece of work
O Cautions

— Publish?
UNIVERSITYOF
— Purpose? BIRMINGHAM
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A programmatic approach

O “iterative cycles of assessment, feedback, reflection
and action implied by assessment for life-long learning

are only plausible at the programme level” (Boud and
Falchichov 2006)

O Transforming the Experience of Students through
Assessment (TESTA)

O Birmingham Assessment for Learning Initiative (BALI)
TR University Bath Spa iversity
u\ WINCHESTER @hmhtester o University @ gfnwg?ééster
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Conclusions:

What do you want students to spend their time doing?
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53 Interesting Ways
to Assess Your

Students (Interesting

ACkﬂOWledgementS ways to teach)

D My StUdentS and COIIeagueS 6. GIBBS. SUE HABESHAW, TREVOR]

O Frontinus Ltd
— Publishers of 53 Interesting Ways to Assess Your Students
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