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Outcome Based

Education:
Critical Issues
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Research Potential (FFFE )
Intrinsic research potential (as distinct from examination

results).
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Creative Ability (BIF8E/7)
Ability to develop original ideas/hypotheses, to write
original compositions or to {ssemble orthodox work in some

original way.
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Initiative (EAIFMH)

Ability to embark on new i1deas or approaches without
prompting.
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Perseverance (/1)

Ability to work steadily even in difficult circumstances or
where motivation or external direction 1s minimal.

Fas TAEIRE ST RISEAE RHE 1500 T 8BS Sh LB SR T M 45
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Critical Ability C(HI¥rEEST)

Ability to differentiate between sound and 1rrationally
based thinking.
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Ability to Communicate (ZXM-SEEEETT)

Both written and spoken.
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Research
“Mechanics”
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HOwW TO READ AND INTEGRATE SCIENTIFIC PAPERS

Prepare your mind before reading
+ Identify key issues in field
- Consider possible scenarios

4

Gather relevant literature

4

Read papers oldest to newest
- Write summary of each paper with strengths and
weaknesses
- Identify weak interpretations as you move forward

o .
Step back: Does existing data support current dogma in field?

+ Identify key observations that dogma rests on
+ Identify observations inconsistent with current view

— —
Dogma well Dogma not
supported well supported

What is nextissue?
Is issue of high value and
worth pursuing?

What are alternative explanations?
Are alternative explanations of high
value and worth pursuing?
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Table 1

Skill Development Integrated into a PhD Program

Skill

How to Develop

How Mapped to Curriculum

How to Assess

Broad knowledge of
discipline

Read and summarize
undergraduate text

Maintain from literature,
seminars, journal clubs

First year course: self-motivated learning

‘Written and oral exams

Broad interdisciplinary
knowledge of experimental
approaches

Write file of method
sumimaries

Maintain from literature,
seminars, journal clubs

First year course: self-motivated learning

/

Written and oral exams

Clarity of thought:
effective writing and
speaking

Learn mechanics of writing

Learn mechanics of speaking

Speak, speak, speak

Write, write, write

First year course: first year course classes:
research presentations: journal clubs: paper and
method summaries: written experimental analyses

Written and oral exams:
research presentations;
journal clubs: committee
meetings

Read, evaluate, and
integrate scientific
literature

Learn how to read scientific
papers

Read and integrate group of
papers

Read and integrate larger set
of papers

First year course; journal clubs: write minireview
(second year); introduction to manuscript
(second/third year); introduction to oral proposal
(second/third year); substantial reviews of field
(third/fourth year)

First year exam
performance in research:
dissertation committee
meetings; orals




Deep knowledge of your
field of research

Gather, read, and write
summaries of relevant
literature

Maintain by following new
literature, conferences. journal
clubs, seminars

Second year with mentor: self-motivated learning

Oral exam; comumittee
meetings

Plan and execute
experiments

Integrate knowledge.
technology, experimental
design

Pay attention to detail

Write summaries of
observations and
interpretation of experiments

See what is there. not what
you expect to see

Rotations; dissertation research

Successful completion of
experiments

Have new insights

Learn method(s) to have new
insights

Develop/practice method
throughout graduate school

Firs(y‘ear cowrse: explanations of results.
seminars, literature (self-motivated)

First year exam on
hypothesis development

Identifying important
issues for research

Be aware of different
approaches to defining
important issue

Develop and write your
approach to choosing research
problem

Stay aware of evolving state
of science and societal issues

First year course: self-motivated learning

First year exam: oral
exam
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THANKS FOR YOUR ATTENTION !

/

ANY QUESTION?
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