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Does adaptive scaffolding facilitate students’ ability to regulate their
learning with hypermedia?
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1.1 Self-regulated learning and hypermedia



Azevedo & Cromley, 2003; Greene & Land, 2000
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1.2 The role of scaffolding in facilitating self-regulated learning with hypermedia
Scaffolding (Hogan & Pressley,

1997)

Scaffolding Hannafin, Land, and Oliver,1999
(&) Conceptual...
e.g., We et al,1998

(b) Metacognitive...

(e.g., White, Shimoda, & Frederiksen, 2000)
(c) Procedural...

(e.g., Avevedo, Verona, & Gromeley, 2001)
(d) Strategic...

(e.g., Azevedo, & Lajoie, 1998; Lajoie, Azevedo, & Fleiszer, 1998)
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Scaffold
Greene & Land, 2000; Hill & Hannafin, 1999
(Azevedo et al., in press)



Fixed Scaffold
Fixed Scaffold...

Adaptive Scaffold
Adaptive Scaffold...SRL

Merrill, Reiser, Merrill, & Landes, 1995

Simons, 1995; Kao & Lehman, 1997

Scaffold

1.3 Overview of current study and hypotheses
€) Scaffold
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SRL
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Method

2.1 Participants
GPA

2.2 Measures

Matching

Labeling

Flow

Essay
2.3 Hypermedia environment
Microsoft Encarta’s Reference Suite
24 Procedure

24.1  Scaffolding conditions
No Scaffolding(NS) condition

* think aloud’

(2000)



Fixed Scaffolding(FS) condition NS

Adaptive Scaffolding(AS) condition FS

FS adaptive scaffolding



2.5 Coding and scoring
251  Mental Models

Chi (1994 2000)

(@) 0

a-l

2.5.2  Matching task and heart diagram
Matching task

Heart diagram

253 Students’ verbalization

2.5.4  Learners’and tutor’s regulatory behavior
Azevedo (in press)

(Pintrick, 2000; Winne, 2001; Winne & Hadwin, 1998; Winne & Pery, 2000)

self-regulation
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2.5.5  Inter-rater agreement

.90

.98

Results and discussion
3.1 Quenstionl. Do different scaffolding conditions influence students’ ability to

shift to more sophisticated mental models of the circulatory system?

AS,FS,NS x

32 Shift in mental model

X

’

[F(1,50)=88.11, MSE = 3.37, p < .05]
[F(2,50)=7.79, MSE = 26.23, p < .05]
(F(2,48)=5.62, p < .05)
(LSD) AS>FS,NS (p<.05 FS,NS (p > .05)

AS “ jump”

FS NS



3.3 Matching task

X

’

[F(1,50) = 29.48, MSE = 8.50 , p < .05]
[F(2,50)= 1.30, MSE = 40.12, p > .05]

3.4 Labeling task

, X
[F(1,50) = 18567, MSE = 96.32, p < .05]
[F(2,50) = 28.91 = 281.12, p < .05]

[F(1,48)=164.26, p < .05]

AS
(AS 44.4% FS 8.28% NS 26.8% )

3.5 Quenstion2: How do different scaffolding conditions influence students’ ability

to regulate their learning?

3.6 Planning
AS
Activating their prior knowledge

FS
Recycling goals in their working memory

NS

Creating sub-goals

planing



3.7 Monitoring

AS

Feeling of knowing(FOK), Judging their learning(JOL)

Self-questioning:

FS
evaluating the content identifying the adequacy of information

NS

Monitoring progress toward goal

3.8 Strategies
AS
Find location in the environment

FS

Goal-direct search Evaluating the content as the answer to the goal

Mnemonics, reading notes, coordinating informational source:

Mnemonics

Coordinating informational source

NS
Taking notes, re-reading, selecting new informational source, free search

Summarization, inferences, drawing, hypothesizing, knowledge elaboration, reading
new paragraph, memorization of instructional material



3.9 Task difficulty and demands
AS
Seeking help

NS

Planning their time and effort, controlling the hypermedia environment

FS

Controlled the hypermedia condition, expectations that a certain type of informational
source

Expectations...

3.10 Interest

NS
Interest
Implications
AS
AS
FS NS AS
Scaffold SRL
AS
SRL

Matching task

—

Labeling task AS FS,NS
- Scaffold
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AS

SRL
FS,NS

- SRL

4.1 Limitations

Scaffolding SRL

4.2 Instructional implications of scaffolding and SRL for learning with hypermedia

- adaptive scaffolding computer adaptive scaffolding

MetaCognitive
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Table 1
Sub-goals used in the fined walfolding (F5) condition

I. Mame the componenis of blood

2. Descnbe the function of each type of el found in blood

3, Draw and describe the path one drop of blood takes as i travels through the heart

4, Describe the location and function of the major (mechanical) valves in the heart

5, List the support structures of the heard

6, The heart is a pamp that requires elecirical impalses 10 keep it beating. Mame the heart's four
major electrical structures

7. Descrbe the flow of electricity throwgh the beant

. The heart is only one part of the circulatory system, Mame all the structures invalved in circulating
Hood

9, Descrbe the movement of blood through the circulatory system, naming all the orgins invalved,
You may use paper and pencil to assist iF necessary

0. Identify at least three major functions of the circulatory system

Table 3
Means (and 50 for the pretest and postiest learning outcomes measures by scaffolding conditions
Seallolding conditions
Adaptive scaffolding Fixed scafiolding (FS) Mo scaffolding (M5)
{AS) (=17 (n=1T7] {n=1T
Pretest M Posttest &f  Pretest W Posttest & Pretest W Postiest Af
(50 (50 (SN (50) (50) (50)
Essay and flow 34 (35 Il0E2D) 6.1 {3.3) 8.2 (18) 5.8 (2.2) B.5 (12)
degram {mental
radels)
Matching SLA(ILT) B48(2MY 482(279) E15(143) 610272 713 (17.3)
Labeling T3y 513098 40 (100 124 {167y 26061 254 (16.0)
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Table I

I, Mo underscasding
1. Baiie gobul congepts

& Bl cociilarei
1, Cikhal gondepls wilh parpose

& Blood civulsbes

& Describes “parposs’’ - arvgeninatment Irengon
4, Smgle loop—Busk

 Hlood] circiilal=s

= Hearl as pamp

® Visscds {arienigaivenap trasieport
3. Smgle loop with purpos

& Blood circulabes

& Henrl as pamp

& Vemels | ariericalveing ) rasspen

& Deseribe “purpee " —oxygoisalnel irgnajor]
& Smghe loop- advanced

& Blood circules

& Henrl as pamp

& Vimeds (amemealveain ) iradupdan

» Diescrile “jpurpee” —osymemimaineil (renspEr

= Mentmins ong of The Flbowng: ekcinol svalem, trahspodd Tuiicons of bloaml, details of Boml Tk
1. Smghe loop with hings

& Blood circulanss

® Hearl as pamp

& Vessels (ansnsaivaing ) Irasoiudy

& Memtions lusgs as & “sap” along the way

# Describe “purpee’’ - onygen/mwirent transport
8, Sengle loop with lungs - advamoed

& Hiood circolsbes

& Henrl as pamp

® Vismels (Rriercalvaing ) irasajuay

* Mmiions Lungs as a "sbop™ along the way

# [escribe “porpme " oxygen’muirent transpor

 Menions one of the following: electrionl system, transpon funcions of blood, details of blood cell
4, Deuhie koo concepl

& Hlond cheulsies

w Henrl s pamp

# Viessels {ameriea/veins) trasspor

# Describes “purposs™. orygenineimen iranspon

# Memtions separate pulmonery and sysiemc sysiems

& Mentions impormance of lungs
10, Draulhke koo — lsasic

& [Hood circulsies

# Heart as pump

& Vemek rteriesveingd irmnspon

# Describe “purpose” - cnygenfnulrient ransport

& Diescribes kiop: hean oy hewn -Jungs- hen
11, Douhke keop—idemilal

# Wood circulaies

# Heurt as pump

# Veswek {ariericsveinsh iranspori

Tuble I jcavnimue]

# [Dewrihe “purpose” —anygeninubnen| iransport

= Dewribes loope heart—hody-heart-—hings—beart

& Siructural details descnbed: names vesse s, descibes fow through vades
12 Duuble kop-—advanesd

» ol circulales

& Has ue pumgp

& Vessels (arterce'vens) mnsport

& Dewribe “purposs”—onypen/nULFEs] Tdaspoet

& Deweribes loaop: hesr -ty lear -hings-heart

& Siructural detaily descnbed: nemss vesscls, describes flow through valves

& Weationa oie off the Tullowimng: dactmcsl sy, IRissport lusctions of Blosd, delsils of Bloml cell
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Table 4
Mumber and proportion of leamers using sdl-regulated kEaming vanables above the median proportio

by scaffolding condition
Vanable Ackaplive Fixed scalfolding Mo scaffolding P
scaffolding (AS) (F5) (n =17) (NS} =1T)
(m=1T7)
Planming
Prior knowledge 14 (H2W) I (18%:) B (47%) 14.28 A
activation
Recycle goal in I {05} L (B475)" 2(12%) s « JN]
working memary
Sub-goals 4 (29%) T (41%) 14 (82%F 1240 A2
Planning 0 [35%) I (%) 5 (2% 4,58 L
Monitoring
Judgment of learming 13 (TH%) 4 [24%) B [(47%) 0.57 AR
(100
Feeling of knowmng I (940" 3(18%) T (41%) 20.87 <= AN
(FOK)
Self-questioning 0 0% 4 (24%) B (4T%) 1046 A0S
Content evaluation O {05 15 (B0 I (59%%) 2746 < ]
Identily adequacy of 2 (12%) 15 (840 B (4T 19.93 « M
inforrmation
Monitoring progress 8 (47%) B {35%) 11 {65%) 2098 125
toward goals
Siralegy use
Find location in & 33 I(18%) 1 (@a) 10.74 A5
environment
Goal-directed search 0 {%4) 15 (RH%)" 10 {(39%) 2746 « M)
Evaluate content as 0 {TF) 15 (847" 2{154a) 502 = W
answer Lo goal
Mnuemomnica 4 (24%) 0 ([0%a)® T 41%) 8.58 A4
Read notes 1 (6%) 0 ey fi (35%) 10.27 A
Coordmating 3 {1X%) 0 [ea)® 5 (2% 6,28 A3
informational
EOUTCES
Taking notes F(18%) I (12%) 10 (395 10.77 J5
Re-reading 50(29%) T (41%) 13 (Ta%a)F g.l6 A7
Selecting new 0 (%) B (47 16 (M%) 30.2% « J]
imforma tiomnil
BOUTOE
Free search I {12%%) 1 {59%%) 13 (Ta%a)r i53 < A
Summarnzation 10 [(5%) f {35%0) P {53%) 204 Ml
Inferences P (53] 5 (2X%) I (65%%) 4,39 10
Draw B (47%) T (41%) 6 (35%) 0,44 JTR4
Hypothesizing 1 (&%) I (6% 0 {0 1.04 04
Knowledpe T (41%) 2 (12%) B (47%) 547 A5
elaboration
Read new 1 {6%:) 0 {Fu) 2 {13 213 Shas
paragraph
Memorization 1 {6%:) 0 [{F¥a) 4(24%) 577 J56
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Table 4 {connimued)

Yariable Adaptive Fixed scaffolding Mo scaffolding  #° i
scaffolding (AS)  (F5)in=17]) (MNE}in = 1T)
im= I?]
Task difficulty and demancds
Help weking I (9% 9 (51 b (0% ke <001
behuvior
Comtrol of context 3 (18%) 11 {65%)" 11 (5% 1004 o7
Expect adequicy 0 (0] 12 (T1%)® 4 (24%) .40 <001
of information
Time and effort 4 [ 24%) ERNE ] 12 (T1%)F 12.2% a2
planning
Task difficulty B 53%) T i40%%) 318 4.70 185
Interest
Interest statement O (53%) I (6% 14 (B3%)F Ml < (i}

Note, Degrees of freedom = 2 and n = 51 for all analyses.

Nore. The bold type indicatss the variable was used above the median proportion by more than 5004 of
paricipants,

*AS group made the greatest contibution to 7~ for this vanable.

"FS group made the greatest contribution o §° for this variable.

WS proup made the greatest contribution 1o ¥ for this variable
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