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1.
The Current
Educational Climate

‘The current educational climate

»: Currigulum reform
= Pressure to be mare innovative
= Exiernal Pressures:
|« Expectations of industry
|« Funding
; + Standards/accreditation
= Internal Pressures:
!« Discipline-specific Scholarship (SoTL)
!« Desire to do better (professionalism)

Why consider the
process of reform?

® "Many great innpvations from the
educational literature have failed to
take hold simply because the procass
- of implementation was not properly

- managed” (Rogan, 2008)




Management of curriculum reform

o Process managed by academics

® National Education Evaluation and
i Development Unit {Needu) Report. “Top
i heavy on evaluation, light on development”

¥ Well structured management strategy

l Academic freedom of individual

s Not change for sake of change

w Evolution (phased approach) not revolution
% Addition not reptacement

Weii structured management
sirategy- take cognisance of:

m The Zone of Feasible Innovation (ZF1)-
new strategies beyond current practice,
but reafistic

» The Zone of Tolerance (ZoT)-those
aspects of an innovation acceptable to
the community

» Forces that support and oppose any
innovation

Rogan (2008)

: Forces that oppose:
Qirection of  weakened or eliminated
i:nnovation I

: }

|

' Rogan {2006)

Forces that support:
sirengthened




Some Forces Opposing Innovation

Innovation overload

m_ Complex change process with poor

© management strategies
- Historical and psychological barriers

Staff competence, expertise, ideas

Resources- staff, facilities, technical,
; financial, time, logistical

Folitical, social, cultural, philosophical

! issues

Desired ideal practice

- Zohe of feasible
innovaticn

>
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Py

A Level of current
pragtice

Rogan (2006)

A strategy for implementing

an innovation

Decide on an innovation
. List the forces that might hinder

. implementation of innovation

| Which could be eliminated or weakened?
,+How couid this be achieved?

. List the forces that support innovation?

: Which could be strengthened and how could
! this be achieved?

i Would this innovatior: fajl within the Zone of
! Tolerance?

Rogan (2008)




2.
Innovation and Schoiarship
.in Teaching

i .. The most important obligation now

- confronting the nation's colleges and

. universities is to break out of the tired old
feaching versus research debate and define,

- in more creative ways, what it means to be g
scholar, it is time to.recognize the full range

. of faculty talent and the great diversity of

:funchons higher education must perform.”

[E L. Boyer, 1980}

- Importance of scholarship
of teaching and learning {(SoTL)

] ";Schogarly inquiry into student jearning and
the public sharing of research cutcomes
for the advancement of teaching practice”

® Scholarship in scientific research and
teaching practice (professionalism issue)

n Large body of science ed. knowledge
» Umque opportunity to improve practice

hitp: .’.’www issofl.orgfindex.himl

Im;éaortant that teaching practice informed
© by research....

| (oot paser)

Educataonal
Research




“iBarriers |

<
Complexity Walidity
Dissemination Time
Accessibility Motivation

- Competence  Resistance

= Science Expectations  Applicability

- Education — Teaching
" 'Research Application Practice

: : P P i
_K” 0w¥edge urposeful Partnerships

>

SFESs
Disseminate Knowledge
Pubiish Teaching Experiences
Transiate Research
Action Research
Assessment-driven change

z’f:lﬁffﬁjf.f) Strategies <,fff;ﬂ:,<]

3.
Assessment as a
multi-purpose tool

. a) Research probes for
understanding and remediation
of alternative conceptions

jThe majority of aiternative concepticns:
= Occur in high incidence;

= Logical to students;

l Resistant to change;

- Can interfere with learning;

| (Also see CARD hitp:/iwww.card.unp.ac.za)




Aitemaiive Conceptions

M T:he inhibited reaction will proceed without
. enzyme, but at a slower rate (E,)

] Ojne of a pair of half reactions, coupled in
_' parallel, can oceur without the other (E,)

& An ihhibited enzyme-catalyzed reaction will
. proceed because other factors override the
effect of inhibition, such as whether the
inhibited reaction is spontaneous in nature
(E,,), or is dispiaced from equilibrium (E,, )

:---jConsider the following part of giycolysis functioning in 2 cell.

Z:_;If G-phfosphof;uctokinase is ’EtotaIIy and irreversibly inhibited by a
toxic substance:

:'51 JThe.conversion of fructose-6-phosphate to fructose-1,6-
ibisphcsphate will: Speed up / continue at the same rate / slow
~daown / stop

.‘;because ... (Probing for £,)

2) Thé concentration of fructose-8-phosphate will increase and
-force the formation of fructose-1 6-bisphosphate.

.‘“@Correzct! Incorrect Explanation. .. (Probing for E3b)

Basic Remediation Strategy

Tutorial questions that assessed:

= Cj)ritical concepts e.g. spontaneity, chemical
energy, chemical equifibrium

= lfntegration of key concepts composing
explanatory framework

» Esseniiai nature of enzymes
» Mechanisms of enzyme catalysis
Cdnditiosns favouring conceptual change




5 Results
[ Difficulty | No Remediation | Before | After |Preven-
‘ Remed. |Remed. | tion
Year 1999 2000 2001 2002
E, 51% 48% 31% 2% 5%
! 44/86 | 52/108 | 29/95 2/98 4/89
E, | 27% | 53% | 44% | 1% | 0%
: 23/86 1§ 55/103 | 43/97 1/98 0/89
Esé 30% 20% 34% 4% 1%
! 26/86 | 23/118 ¢ 32/94 4/98 1/82
E, | 44% | 168% | 1% | 1% | 2%
: 38/86 | 19/118 | 10/94 1798 2/89

b} Assessment-driven academic deveiopment

Course Objectives

What we
assess

What we teach ¢

L
How we
assess

How we teach <

How students
learn

Anderson (2007}

What and how faculty assess influences
i what and how they teach
Assessment-driven curriculum change
i (teaching to the test)
| The ‘how':
+ Promotes specific teaching approaches

+ Develops teachers’ pedagogical content
knowledge (PCK)

»: The ‘what”:

: + Skilis-based

+ Case studies

+ Theme-based

+ Problem-solving

Banks of questions: textbooks, concept
inventories




c) Assessment-driven focusing of student
Eearnjng: Use what and how you assess to

: pré)mote what and how students learn
m The ‘what':
+ Assessment-driven learning: fearning to
the test (students are strategists}
'+ Assessment of cognitive including visual
skifls- stimulates studenis to develop

cognitive and visual skill competence
(visual fiteracy)

a The ‘how"
-« Deep rather than surface approach to
iearning

{Anderson and Schénborn, 2008; Schdnborm and
Anderson, 2008, In preparation)

Aréument for explicitly teaching cognitive
= and visuzl skills in the curricufum

.

Novice ~ Continuum Expert

m Essential components of experts’ (facit)
l{nowiédge

¥ Students show extensive difficuities
u Difficulties need to be addressed

Type of Graduate?

~ What knowledge and skills do expert
b;iomedicai scientists require in the
workplace?

» What knowledge and skills do we currently
teach our students?

o Correspond T
What we teach pa—— What expert
Biochemistry _ mchemlsts
studenis ; need to kno

10



Urétderstandiﬁng a concept means
- the ability to:

» Memorize knowledge of the concept in a mindful
‘manner

= Integrate knowledge of the concept with that of
‘other refated concepts so as to develop sound
‘explanatory framewcrks

» Transfer and apply knowledge of the concept to
understand and sclve (novel) problems

m Reason analogically about the concept

® ‘Reason locally and globally about the concept
(system thinking)
E {(Anderson and Schinborn, 2008; Schénbom and

Anderson, 2008, In preparaiion)

E'xamp}e of task promoting transfer
and application of knowledge

1 = Transfer- "ability to apply knowledge to solve

grobiems, answer quastions, facilitaie learning new

subject matter” (Mayer & Wittrock, 2002)

/i m “imagine that you are a molecule of ADP inside a celi.
Describe how you manage to “find” an ATP synthase, so
that you can become an ATP.

woa  |follew the hydrogen ion flow

i vy ATP synihase grabs me

i o My eiectronegativity attracts me o the ATP Synthase
@ lwould be actively pumped into the right area

2 e By random motion or diffusion”

© m Provide a reason for your sefection above....

Kiymhkowsky ot al , 2007

ViSuaI literacy encompasses ability to:

a [ecode the symbolic language composing an ER

w Evaluate the power, limiations and quality of the ER

= |nterpret and use an ER 1o solve a problem

w Draw or modify an ER 1o explain a concept or solve a
problem.

Spatially manipulate ar ER to interpret and explain a
concept

Translate across muitiple (abstract, stylized and reaiistic)
representations of the same {and different} concept{s)

a Visualize copcepts at, and translate between, various
levels of crganization and complexity (macro, micro, sub-
micro).

Visualize orders of magnitude, relating to the concept,

th respect to quantity, relative size and scale

{(Anderson and Schénborn, 2008; Schénborn and
Andersoa, 2008, in preparaliony
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. Describe and discubs all the different types of protein
struciure that are/are not represented in the slide
{Promotes teaching of models and symbolic [anguage)

Rasch Anajysis: Person-item map of
students’ visual literacy levels vs order of
difficulty of various visualization skills

. H . o5t wisa by Tty st diffieuty
: w Converls non-lingar raw

- soores 1o linear fogit vakues

 w 2PC5, efc al O logits, have a . e
50% probability of answering i’
probes Y508 VS 12ele

1 #5450 SE1L

w 25% chance of answering ¢ LT
VS10& 11 . [

= rstrument sensiiive to B ¢ RS mc§ o 21! i
diffgrenges in skill ditficulty 1593 250 1002 1918 sz?z,' | b s T
and sludent sompeterce * 0% 2o1p m. zm u. P Rt

- » Mean of person abilities mp ):;‘ , vz
lower than imean for item 2 s S
measures- the test instrument !
3

too difficull for most students - "

f
eeast whamily tiuerste | teast Zifficeln

d) (%:ontinuous Formative Assessment {CFA)

Scaffclding of krnowledge and skills- exams not necessary!

Continuous ™
Assessment

Promotes
/ Reveals Difficulties
Allows Remedsatmn

(Coaming), Do

Enhances
Competen?

i
i N —
:

Monitors

og res@

Leads fo
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e) Concept Inventory for MLS:

| Essential Phases

» Carrick praject: Hamilon, Wright (UQ, Susan Howitt
(AUC). Manuel Costa (Minha}, Anderson (UKZN)

Development
Siri'nultanecusly
run project on all
3 fronts
: Validation Implementation

tlowilt et al 2008 Aust. Biochemist

Development Phase:
Expert Perspective
= Aim:
+ |dentify core knowledge
« Design gssessment tasks

design of Assessment Tasks

1) What key criteria characterize guality
- MCQs?

2)i What approaches can we use to identify
[ authentic alternative conceptions
 (distractors)? — Major problem!

I3



é\fléli'd;ationiPh;ase: Student
o Perspective

= Aim:
‘¢ Use Cl on students at selected test
sites- in progress
‘e Use quantitative and qualitative
- educational research to check validity
of Cl tasks and identified core
knowtedge

Some Questions

1. Is the knowiedge identified as core really
© core to understanding our discipline?

Do the Cl tasks:

Correctly agsess conceptual understanding
i and cognitive skill competence?

| Detect situdienfs' z;alte'rnaitive conceptions?
¢ Detect students’ visualization difficulties?
¢ Detect changes in student knowledge?

¢ Pass,item analysis tests?

: Schonborn, K.J. & Anderson. T.R. {2003} Int. J. Sci Edvc.. 31 (2}, 183-232
L Anderson, T.R. & Schénborn, I.J. {2008) BAMBEG 36 (4), 308 /36 (5), 372

n o~

Implementation Phase:
‘Does it contribute to
improving education in
~ ourdiscipline?

14



Some Questions

 How wouid it be besi to disseminate
‘knowledge of the Cl to the community?

= fWhat strategies could be used to promote ifs
‘use?

m Does it yield useful data for improving teaching
‘practice and curriculum .design?

» Does it inform remediation and prevention
‘strategies (Literature)? — a key step!

s What future educational research projects
‘could emanate from use of the CI?

Take-home message

a Curriculum reform cantbe a fruitful and

. rewarding process i properly managed

# Innovation and scholarship are a part of
professional practice

w Promote SoTL through research-based

: education in our discipjine

- A;ssessment is an extremely powerful tool

for improving the guality of education
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