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THRESHOLD CONCEPT THEORY

ere exist special concep

-threshold concepts-
that once grasped, reveal new
and previously inaccessible ways
of thinking about a subject”.

(Meyer & Land, 2003)



THRESHOLD CONCEPTS (TCs)

INTEGRATIVE: cohere key aspects of the subject

BOUNDED: serve a specific and limited purpose
BUT..

TROUBLESOME! counter-intuitive, difficult to learn,
and...



STUDENTS GET STUCK!
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THRESHOLD CONCEPT THEORY
COMPARE TO PHASE TRANSITION THEORY

Messy journeys back and forth across conceptual terrain
- recursiveness and oscillation

instability/uncertainty: "LIMINAL SPACE"
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TEST CASE:
ELECTRICAL ENGINEERING STUDENTS

First-year students, analog electronics

"Thevenin's theorem”

Thevenin's (equivalent voltage and resistence) theorem



Thevenin Equivalent

R

RoRe

Reduce a complex series and parallel circuit...

to a simple series circuit. For example...


Presenter
Presentation Notes
Remove the load
Determine the voltage seen by the load
Replace the voltage source with a short
Determine the resistance seen by the load
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Strategy:

Use novel affordances of technology (e-tutorials)
to enhance learning (metaffordances!)

Use novel (hands-on/perception-action)

assessment techniques for learning TCs - IFATs
(IFAT - Immediate Feedback Assessment Technique,
i.e., "scratchies”)






IMMEDIATE FEEDBACK ASSESSMENT TECHNIQUE ‘IF AT®)

Name _ Test #
Subject B Total 32
| SCRATCH OFF COVERING TO EXPOSE ANSWER
A B C D E  Score
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give students lots of examples!
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e-tutorials

Analog sections:

Kirchoff's Law

Thevenin Equivalent Circuits
Capacitors and Inductors
Transformers

Diodes

Dynamic Resistance

0 N O O b W


Presenter
Presentation Notes
Kirchhoff's circuit laws are two approximate equalities that deal with the current and voltage in electrical circuits. 


A
8 8 O U 5 J What is the Thévenin equivalent resistance of this circuit?

Select an Answer

(02290 Ohms
(12300 Ohms
(13200 Ohms
3300 Chms

Reason for your Answer

FPlease give a reason for your answer.y

Submit /

Resource Links

MNeed some help? Try these links...

Section Links

yperphysics - Current Law

General Links

Hyperphysics Electronic-Tutorials.ws  All About Circuits Electronics Club  MIT Electronics Videos




Affordances of e-tutorials?

Must pass a section to move forward (“goal directed")
(pass = b consecutive correct answers)
Must give reason for answer (“no free lunches")

No limit or penalty on where, when, whom they

collaborate with, or on number of errors/mistakes
("freedom to act, freedom to perceive")



Affordances of e-tutorials?

Can review questions after a section

Marks for passing a section (up to 10% of final mark)

Freedom to opt-out on research data

http://enelll1.co.nz/tutorials/



http://enel111.co.nz/tutorials/

Student activity: Pre-Quiz 1
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QuIz 1(SECTIONS

IMMEDIATE FEEDBACK ASSESSMENT TECHNIQUE (IF AT®)

Name _ Test #

Subject . Total 32

SCRATCH OFF COVERING TO EXPOSE ANSWER
' A B C D E _ Score
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Score on Quiz 1 (%)

STUDENT PERFORMANCE
Quiz 1

100 -

80 A
60 - m Section4_Done
o (N =31)
857%*  68% _
m Section4 _Not
40 Done (N = 63)
20 A




100 -

Percentage of students
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STUDENT PERFORMANCE
Quiz 1, QUESTION 5

m Section4_Done
(N =31)

m Section4_Not
Done (N = 63)




5tudent activity: Pre
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Number of correct answers
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Number of students
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Number of students

Quiz 1 (analog): 2012 vs. 2013
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Number of students

Final exam (analog): 2012 vs. 2013
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Student perceptions: Survey

Learn ahead

Helps to focus

Use links

Can review wrong answers
Practice for exam
Efficient

Practice

Variety of types
Fast

In own time
Immediate feedback

Many examples

i

10 20 30 40 50 60 770 80 90 100
Percentage of students (N = 88)

o


Presenter
Presentation Notes
Create specific links to online resources
Hints if one is stuck
More detailed reporting of student online activity
More questions in the database
Transfer the system to University server


Practical lessons for lecturer:

More questions in the database

Better organised discussion forum

Better use of answer explanations



Affordances and e-tutorials

LEARNT SO FAR:

Affordances of e-tutorials can be perceived and acted upon

e-tutorials = well suited to individual learning style &
previous knowledge

e-tutorials can provide for shifts in students' understanding

Find ouft:
Self-organisation of conceptual system (global order)
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