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 Control 
Group 

PAT 
Group 

F value 
significance 

sigma 

Iowa Algebra 
Aptitude 

.46 (.17) 
80 

.52 (.19) 
287 

F(2,398) = 17.0 
P < .0001 

0.3 

Math SAT 
Subset 

.27 (.14) 
44 

.32 (.16) 
127 

F(2,205) = 5.1 
P < .01 

0.3 

Problem 
Situation Test 

.22 (.22) 
42 

.39 (.33) 
127 

F(2,186) = 5.3 
P < .01  

0.7 

Representations 
Test 

.15 (.18) 
44 

.37 (.32) 
124 

F(2,183) = 13.4 
P < .0001 
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NARRATIVE GUIDANCE
SUPPORT FOR NARRATIVE

CONSTRUCTION

LINEAR • recognisable, linear
structure

• easy navigation
• limited interaction
• implicit guidance in

interface design
 (eg order of items)

 
• notepad
 
• model answer

RESOURCE-
BASED
LEARNING (RBL)

• no explicit narrative
guidance

• implicit guidance in
interface design

 
• easily accessible statement

of task

GUIDED
DISCOVERY
LEARNING (GDL)

• three text guides offer
routes through material and
stimulate enquiry

• implicit guidance in
interface design

 
 
• script
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Group A Group B Group C Group D Group E

Content 
Difficulty 
Amount

difficult 
44 & 60 pages 

quite difficult 
44 & 50 pages 

easier
32 & 44 pages 

easier
30 & 44 pages 

easier
30 & 44 pages

Questions
Types
Difficulty
Amount

all types
med. & hard 
36 & 39 ?s
all

all types
med. & hard 
36 & 39 ?s
all

all types
easy & med.
24 & 24 ?s
1 per page

no matching
easy & med.
23 & 24 ?s
1 per page

no matching
easy & med. 
23 & 24 ?s 
1 per page

Strategy
Autonomy
Help
Answers-
deduced

choose sections 
selects ? type
help on error
multiple 
attempts at ?

choose sections
selects ?s
help on error
multiple 
attempts at ?

no choice
? after section
help on error
multiple 
attempts at ?

no choice
? after section
help on error & 
request
2 attempts at ?

no choice
? after page 
help on error & 
request
2 attempts at ?
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30

35
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45

50

55

60

Pre-test Post-test

RED. High
RED. Low
CBT High
CBT Low
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Pre-test Post-test Improvement 

Right 1st Time +0.327  
( p<0.004)

+0.636 
(p<0.005)

+0.433 
(p<0.005)
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Study Subjects ITSs Gain Effect size  
Genetics at 
Uni. 

86, 14-16yrs 
5 ITSs: different 
content & strategies 

RED = 10% 
CBT = 8% 

0.21 

Genetics in 
School 

15, 14-16 yrs 
3 ITSs: different 
content 

RED = 16% 
CBT = 8% 

0.82 * 

Undergrad 25, 20-28 yrs 1 ITS 
RED = 53% 
CBT = 32% 
 

1.11 * 

RAF 16, 20-45 yrs 1 ITSs 
RED = 47% 
CBT = 29% 
 

0.88 * 
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