European Journal of Psychology of Education, vol 20, no 4, pp 369-388, 2005

What animated illustrations conditions can improve technical document comprehension in young
students? Format, signaling and control of the presentation

Jean-Michel Boucheix
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v' Perceptual and cognitive difficulty in animated information processing
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v' Goal of the study and hypotheses
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Method
v' Experimental design and participants
<>
o 7 48 8 75 123
<>
® lllustration (AE) or
® Cue (SP) or (SA)
® Pace (FR) or (SR) or
2x 2x 3 12 10 12

v' General procedure
< 4
)
2 ( )

3) (immediate comprehension test)

(4) 1

v' Material
< 19 1
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°
1
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v' Studied factors
< IHlustration format
® Animated condition(AE)
> 19 16
® Static condition(SF) 62

< Signaling cues

® 10 4 cue
® cue
>
>
>
>
- A

Static condition

SF

(CR)



<~ Control of the presentation

e 3
» Slow(SR 42 ) 4 10 (Fast 3 )
» Fast(FR 39 ) 1 40
Slow Fast
» Self-controlled rhythm(CR 40 )
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< Levels of prior knowledge
°

» L1:low, L2:medium, L3: High

< Dependent measures
® Immediate comprehension test
® Pre-post test
)
® “Reading strategy”
>
< ?

Pre-test, post-test and immediate comprehension test
< Pre-test and pos-test
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>
<>
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< Immediate comprehension test
L 15
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<> Mr.Nose 5
<>  Mr.Nose
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v' General abilities test
< Reading :Lefavaris(1967) “Lark-test”

< Spatial ability test: Shah and Myake(1996), Thurstone and Thurstone(1964)

Results
v" Homogeneity of experimental conditions for controlled factors
<>

v" Immediate comprehension
< 2 1 2

» Comprehension : C, Transfer : T, Explanation : E

< 2(IMlustration)x 2(Cue)x 3(Pace) ?
)
> (C+T+E )
< IHlustration Animated format
(p = .026)
< Signal Signal
(p =.045)
< (p=.84)
<>
® lllustration(Animation vs. Static)

» Comprehension (p=.03)
» Transfer (p =.08)
» Explanation (p=.22)

Static format



® Signal(Cue vs. Cue )
» Comprehension (p=.42)
» Transfer (p=.14)
» Explanation (p=.03)
°
» Signal rhythm
< Signal Self
Signal  self-controlled (p =.03)
< Format signal format rhythm

The evolution of acquisitions: the improvements from pre to delayed post-test

< low, medium, high)x pre-post test ? 3
)
» Pre-post p <.001
>
< Hlustration (p =.02)
< Signal (p = .86)
< Rhythm (p <.02)
° (2(Hlustration)x 2(Cue)x 3(Pace) ?)
» Hlustration Rhythm (p = .048) 2
< Animation  Self-control
» Signal Rhythm (p =.034) 3
< Cue Self-control
® Fast, Slow
» Hlustration Signal
g ( x ?)
® |llustration prior knowledge (p=.22)
> Animation Static
(p=.017)
® Signal Cue
> Cue (p=.04)
® Rhythm  prior knowledge (p = .06)
> Self-control

< Self-control vs. fast (p =.012)

< Self-control vs. slow (p <.001)
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v' Text and illustration “reading” strategies

<>

> Self

< Self

® Animation

® Signal

“reading”

>

<>

A\

S1-1
S2-T
S3-S

2
S1-GF

(12 )
S2-T+C-

(p < .001)
(p < .001)

(12 )
(63 )
(45 )

(28 )

S3-C+T-
S4-C+T+

Self-controlled

<  Partl:self S3
< Part2:self S4

Animate
< Partl:Animate
<  Part2: Animate

Signal
< Partl:Present
< Part2:

(27
(53 )

(X 2(4, n = 82)=37.15, p < .01)
(X 2(6, n = 82)=56.9 p < .01)

S3 (X 2(4, n=120)=12.71, p < .01)
sS4 (X 2(6, n = 120)=13.15, p < .01)

S3 (X 2(4, n = 120)=18.57, p < .01)
(X 2(6, n = 120)=3.62 p > .10)
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Discussion
v

<>

< Immediate comprehension
® Animation, Signal
> Signal

< (pr-post test)
°

® Signal(Cue)

Self-control Slow
)
> (Low) self-control
Cue Self-control
<> (high)
Cue
< Reading strategy
)
> active
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Figure I. The functioning of gearing systems: A selection of significant slides of the lesson
(the text of each slide is translated below the pictire)

Table 1

Mean rates of correct answers n the lnmediate comprehension test as a function of each
expierimental condition and for each category of question

Animated formal Sttt format
Shiraling Pr, Sugmaling Abr, Signaliag Pr. Stenaling Ab
IM=113) Fos Show Sell Fins Show Sell s Slaw ST Fum Slowe ekl
C: e A £ Th A0 iri | i ] 43 il 59 m 68
T ] ol ol =1 34 b T A0 S ) 57 ]|
B £ 53 5 3 Al Pl il g 51 g Az a8
C+M+E 01 Ad A& N Y A il A4 & A% A5 Bt

Note. T comprefamlon; T fraasfiecg £ explmundion.

Table 2

Mean rates of correct answery in the immediate comprehension fest as a function of each
Sacror (i(lusiration formar, signaling, rhvthm) for eoch category of guesilon

Comprehensinn Translert Explanabion T:CHT+E
INasirution Famm Avamganind My it Al A3
i L8 59 a7 L
Sigmaling cues Prevuent n ) A4 2
Al T0 il 35 p- L
Tebythun of prencrtatzmn Fipnt Iy -] 62 A3 E]
Ko M 62 a3 SH
Seifeumrodipd 71 49 As S8




Table 3

Mrean rates of carvect answers by the mmediate comprelension test av a function of each
[factor (Hlusiration format, signaling, rhyvtim ) and aseording to eoch level of prior tnowledee

Low — =30 Mediym — =57 High — =36 T:= n=121
Prior Knowbedgs Pre-test Posidesr Pre-test Poor-fext Pre-test Post-fesi Pre-test Posi-low
Iastrution fommat A sl 24 di 42 J2 i) M8 A1 a
Yhadic 23 R Al ¥ Al Gl Al A9
Signaling cues Fresenr 21 35 42 o il 68 4l 32
Adweni 24 ] a2 50 60 60 42 82
Presentation thythm  Fusl 12 E L] 41 & 11 A2 &7 41 a2
Stow 6 i3 A3 53 63 fidf rEl 5!
Seli-Cont 23 47 A2 1) fl LM 42 S

W Animialad

Ol Stntic

Gans (%)

Prosaatalon iy thm

Figtre 2. Mean rates of gaing between the pre-test ond the post-test as a function of the
illustration format and of the rhythim of presentation

W Signaling Pr.
B Signaling Ab.

Frasantation rhy thm

Figure 3. Mcan rates of gains between the pre-test and the posi-test as a function the presence
(SP) of sbaence (SA) of signaling cues and of the rhythm of presentation
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Figure 4. Mean tfimes (seconds) of lesson leaming ns o function of the different experimenial

Table 4

conditions

Processing sirategies of the document

Part | - Definition and rottbon direction of the gear sysiem

Three strategios are dietingnished:

53

In the greup called *[llustrations™ (1) the shudents use the main pant of the time of exposition of
the lesson to look st the picture, ruilier thin ot the texi. n=12 students

In the group called “Text-reading™ (T) the mudents use the mpin part of the time of exposition of
the lesson o look ot the vext, miher than the iMustration, p=63 sudents

In the group ealled “Shift text-picture” (S, the students alternatively move their gases (oeulo-
cephalic movement) from the teat to the illustration snd'or from the Hllustration o the ext, and
this distribute their gages on the two medin during the time of exposition, ¥=45

Purt 1 - Skee-speed relatonship
Four strofegies are distinguizhed!

s

52

In the group called “global Axatlon” (GF) during the main part of the lime of exposition the
leamers go directly 1o the written pant of the presentation without losking ai the illustrations, or
they look undifMerentially as much ot both gearing systems, #=12

In the group called “Text withoul comparison” {(T+C-) during the main pant of the time of
exposition the students wait for the text 10 appear, do not look at the illustrations, and focus the
instrueticng withoul comparing the two different gearing sysiems, a=28

In the group called “Compore withaul (encoding the) texi® (C4T%) the leamners aliernatively
fixate the two gearing sysieme, but do nof look nt the text (or very litihe), =27

In the group labeled “Compare and (encode the) lext™ (C+T+) the leamers systematically look
alternatively wi the text and ot the two gearing sysiems, n=53

On the basis of these categories defined Table 4, we divided the students (percent)
according to the different strategies used for each part of the lesson, for each experimental
condition, Table 5.

Table 5

Distrfbueion (%) of the students decarding to the stratepfes used to consudt the lesson as ¢
function of the experimental conditions

Parc | - Part 2 -
Definition-rotation direction Size-spoed relationship
Sl SET 5§ SI-GF 52T+C S3C+Te Se-C+I'%
Presenution rhythm Fas 1 M 05 05 47 42 0
Slow 08 500 42 05 {15 18 Tl
SelfsCon 05 26 69 n ] 0% il
[Hustrution farmal Animared 6 M 48 L |4 n 50
Static 0s 67 30 I 3l 14 9
Signaling coes Proxeit 13 44 43 o 22 21 57
Ahsent aF & 3 1 25 5 pi
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