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Exercise

Working in small groups, review 
novice and expert concept maps of 
HPT to answer the following 
questions:

1 .1 . How are  the  maps dif ferent?How are  the  maps dif ferent?

2 .2 . How might  you use  these  maps  How might  you use  these  maps  
to support  or  improve to support  or  improve 
performance?performance?

Agenda

Introduct ionIntroduct ion

A Pathf inder  Pr imerA Pathf inder  Pr imer

Expert ise  in  HPT:  A StudyExpert ise  in  HPT:  A Study
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Introduction

What is expertise?

D o m a i nD o m a i n -- specif ic  ski l l  of  an expertspecif ic  ski l l  of  an expert

10+ years experience10+ years experience

Cumulat ive  pract iceCumulat ive  pract ice

Progress ively  di f f icul t  problemProgress ively  di f f icul t  problem --
s o l v i n gs o l v i n g

Introduction

Why is expertise 
important to HPTers?

Knowledge  work  =  so lve  problemsKnowledge  work  =  so lve  problems

Decrease  rampDecrease  ramp -- up  t imeup t ime

Capture  and disseminate  best  Capture  and disseminate  best  
practicespractices

Improve  product iv i tyImprove  product iv i ty

Introduction

How can HPTers 
represent expertise?

C T AC T A
a set of strategies for eliciting a set of strategies for eliciting 
and representing the mental and representing the mental 
organization of knowledgeorganization of knowledge
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Types of CTA

Introduction

 CONCURRENT R ETROSPECTIVE 

DIRECT Think-aloud protocol  

Observation 

Interruption analysis  

Simulations 

Structured interviews 

Case-based reasoning 

Card sorting  

Video playback with queries  

Critical incident analysis 

Decompose, Network, Assess 
(DNA) 

INDIRECT Multidimensional scaling 

Pathfinder 

 

A Pathfinder 
Primer

Applications

Chan et al.’s (1995) comparison of the Pathfinder networks of 13 normal control subjects 
and Alzheimer’s disease patients

A Pathfinder 
Primer

Active Object

Align

Animation

Background

Blank Presentation Bring Forward

Builds
Bullets

Font Size

Fonts

Foreground

Group

Handles

Insert Picture

Layers
Layout

Master Slide

New Slide

Notes View

Outline View

Presentation Template

Scanned Picture

Send Backward

Sizing

Slide Show

Slide Sorter View

Slide View

Slides

Transitions

Ungroup

Applications

Villachica’s (1999) 
concept map depicting 
MS-PowerPoint 
expertise
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 INPUT PROCESS OUTPUT 

Concept List Pairwise Ratings of 
Concept Similarity Proximity Matrix  

1. dog 
2. cat 
3. bear 
4. lion 

. 

. 

. 
30. raven 

Pair Rating 
 
Dog-cat 7 
dog-bear 4 
dog-lion 3 
dog-raven 1 
cat-bear 3 

. 

. 

. 

 1 2 3 4 … 30 
1  
2 7  
3 4 3  
4 3 7 5  
. . . . .  
. . . . . . 
. . . . . . 
30 1 1 1 . . . 

Npairs = ( n(n-1)/2) 
N = 435 concept pairs to be rated  

Step 1:  
Elicit Domain 

Knowledge 

Step 2:  
Interpret the 

Data  

Proximity Matrix 

 1 2 3 4 … 30 
1  
2 7  
3 4 3  
4 3 7 5  
. . . . .  
. . . . . . 
. . . . . . 
30 1 1 1 . . . 

Pathfinder Scaling 
Algorithm  

Undirected Network 

Analytical Techniques Knowledge Representations 

CONCEPT MAP

A 
PATHFINDER 

PRIMER

A Pathfinder 
Primer

Process
1. Select
Experts

2. Create
Concept List

4. Orient
Participants

5. Collect
Concept Ratings

6. Pathfinder
Analysis

3. Orient
Experts

• Identified experts

• Concept list
• Expert proximity matrices

PHASES OUTPUTS

• Oriented experts

• Oriented participants

• Proximity Matrices

� Averaged Expert  Ratings
� Concept  Maps
� Pathfinder Measures

Coherence

Relatedness

Similarity

A Pathfinder 
Primer

Pathfinder Measures
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Measure Definition Uses Examples

Coherence
(Theoretical 
Range = -1.0 
to +1.0)

A Pearson Product-
Moment correlation 
indicating the internal 
consistency of ratings 
within an individual’s 
or group’s set of 
concept ratings 
(Interlink, 1996). 

A coherence score for an 
individual’s or group’s set of 
concept ratings calculated. 
This score is compared to 
that of other individuals.

Student coherence scores 
obtained prior to 
instruction are compared 
to those obtained after 
instruction to determine 
if learning occurred.

Relatedness
(Theoretical 
Range = -1.0 
to +1.0)

The Pearson Product-
Moment correlation 
between sets of 
concept ratings 
(Interlink, 1996). 

The comparison of an 
individual’s or group’s set of 
concept ratings to another’s.

The proximity matrices 
of students are correlated 
with a referent matrix 
containing the averaged 
responses of a panel of 
experts.

Similarity
(Theoretical 
Range = 0 to 
+1.0)

The proportion of 
shared links in two 
concept maps using the 
same terms. The ratio 
of shared 
neighborhoods in two 
Pathfinder networks 
(Interlink, 1996).

The Pathfinder networks of 
an individual or group are 
compared to those of 
another.

The Pathfinder networks 
of students are compared 
to their instructor’s. The 
resulting similarity scores 
are used to predict 
performance on a test.

Coherence scores and expertise

Organization of HPT knowledge

Expert/novice differences

II N T E R N A T I O N A LN T E R N A T I O N A L SS O C I E T YO C I E T Y

F O RF O R PP E R F O R M A N C EE R F O R M A N C E II M P R O V E M E N TM P R O V E M E N T

A Study of HPT Expertise: 
Research Questions

Specialization and organization of 
HPT knowledge

Coherence and Expertise

Housner, Gomez, and Griffey (1993) 

Gaultieri, Fowlkes, and Ricci (1996)

Stout, Salas, and Kraiger (1997) 

Dorsey et al. (1999)

Literature Review
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Literature Review

Organization of HPT 
Domain Knowledge

Stolovitch and Keeps (1999) 
Addison (2001)

Jonassen, Beissner, and Yacci (1993)

ISPI (2001)

Literature Review

Novice/Expert Differences

De Groot (1978)

Chase and Simon (1973)

Reingold, Charness, Pomplun, and 
Stampe (2001)
Chi, Feltovich, and Glaser (1981)

Methodology: Participants

N Response 
Rate

Members of ISPI 6,000

# Invited 4,500 75%

Initial Response 38

Second Response 
(2 weeks later)

103

Sample Subtotal 141

Duplicates 4

Sample 137 2%

Completed Ratings 73 1%
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Methodology: Procedure

50 concepts narrowed to 30 
(modified Delphi)

Web-based instrument (instructions, 
practice, survey, concept ratings, 
thank you)

Methodology: Procedure

Methodology: Procedure
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Coherence 
and HPT 

Expertise

ResultsMeasure Statistics

Coherence scores N = 73
M = 0.324
SD= 0.153

Years HPT 
practitioner

N = 137
M = 11.161
SD= 8.239

Number of juried 
presentations

N = 137
M = 3.321
SD= 11.758

Number of non-
juried presentations

N = 137
M = 4.409
SD= 8.839

Coherence 
and HPT 

Expertise
(continued)

ResultsMeasure Statistics

Number of juried 
articles

N = 137
M = 0.744
SD= 3.097

Number of non-
juried articles

N = 137
M = 2.007
SD= 6.026

Number of book 
chapters

N = 137
M = 0.774
SD= 3.132

Number of books N = 137
M = 0.197
SD= 1.028

Variable Coherence 

(n = 73, r = .458, p = .026 r2 = . 0.210)*

B SE B ββ

Years HPT practitioner 0.0006 0.002 0.027

Number of juried 
presentations

-0.0005 0.007 -0.012

Number of non-juried 
presentations

-0.0049 0.007 -0.149

Number of juried articles 0.0056 0.029 0.033

Number of non-juried 
articles

0.0098 0.013 0.126

Number of book chapters -0.0025 0.016 -0.020

Number of books 0.2747 0.067 0.468*
p < .05

Results
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Used  Pathfinder Scaling Algorithm :

Indirect CTA (cognitive task analysis)

Participants show  their knowledge 
structure through “pair-wise ratings”
of concepts

Col laborat ion

Human
Capi ta l

Competencies

Resources

Ind iv idua l  and
Team Workers

Systemic

Workplace
Organization

Cond i t i ons

Inputs

OutputsInformation

Return on
Investment

Business
Case

Results

Requirements
Analysis

G o a l s

C h a n g e
M a n a g e m e n t

Motivation

Performance
Support

Interventions

Performance
Barriers

Cause
Analysis

Instructional
Systems Design

N e e d s
Analysis

Learning
Theory J o b  a n d

Task Analysis

Systematic

Evaluation
MeasurementFeedback

ISD

HPT

Business Cases

Workplace Organization

Human Capital

Results
Organization
of Expert 
Knowledge

n = 24, M = .50, SD = .13

Results

Expert/ Novice 
Differences in 

Knowledge 
Organization 

0.11220.032280.01610.10358Novice

0.04210.065970.05530.13538Expert

SDMNSDMN

Relatedness ScoresSimilarity Scores

ScoresGroup

Median  Spl i t  Median  Spl i t  ± 1.0 SD

MANCOVA
ID = Group

DVs = Similarity and Relatedness Scores
Covariate = Coherence Scores

Wilks’ Lambda = .544, f(1, 14) = 4.615, p = .035, Eta Squared = .46

Discussion

Coherence and Expertise

Tolerance for tedium

Desire to create detailed conceptual 
structures or schemas

Low sample size

Book authors publish and present
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Discussion

Organization of HPT Expertise

Mirrored other HPT models –
convergent validity

Need to determine predictive validity

Use as Mind Tool or in assessment

Discussion

Novice/Expert Differences

Expert to expert, novice to novice

Replicates other studies comparing 
experts and novices

Longitudinal acquisition of HPT

Research 
Program

Replication and New Directions

Replicate using ISPI chapters, ASTD

Establish reliability of web ratings

Establish predictive validity of 
concept map

Revise web-based instrument
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Publications

Questions

Thank You!


