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Worked-out examples: instructional explanation support learning
by self explanations
A. Renkl
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2. The significance of self-explanations in learning from worked-out examples

Chi 5 (1989) : Worked-out example DZE ORI, 2B E D ENTZ TR S - figis
AmELAURR ML Z B 2 ) E<HATE D NI Lo TIRESND.

— “self-explanation” ZhH: & FE5S.

D) U 72 78 3 DR
(1) Worked-out example D=E 2 K 0 K] 2 2 Tz
(2) BEICBWT, RIEE T— MO T X0 BHEICHERZ LTV .
(3) —kRIT, BEZFIROHANCEEEAHT TV (principle-based explanation)
(4) ZHUFEHBEIZ TRV, BhEWLH o7z

cmgu%w@ﬁw BiFD, BRE U8 E Ll Lo 1252388 0
FEEEE (&)
HomHog (&)



Z DR 5 Renkl(1997)13 58 ] &[5 7E L THFEZAT 9.
AES, BED LTSl DR
(1) BEOEMEZMHEZEIZEIY K4 CTTV= (principle-based explanation)
(2) BIEIck-oTHE LR D (7)) = — )% [[ & (explication of goal-operator
combinations)
(3) FARDEND, ROFEAT v 7% TR T 2615 & % (anticipative reasoning)
(4) DL LIcFEED, BMOMEICOWTEZHEPILTEBY, BHOFED
R#E X122\ T A X FR%1%E L T 7= (metacognitive monitoring)
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anticipative resoner (E® 2)
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3.Fosterring self-explanation and learning outcomes
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WF5E 2. Stark(1999)
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4.Self-explanation activity supplemented by instructional explanations: the SEASITE
principles

Worked-out example DR
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4.1 Comparison of self-explanation and instructional explanation
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self-explanation ? 3 DD HE K72 K .
1. IEfES
2. OB - LWERICEBE L&, LITUITEMO A R RIZMED
3. BDOE=2Y 7 HBITHVIALR ENBZ D

Self-explanations  Instructional explanations

Adaptation to prior knowledge YES Uncertain
Timing FAWOURABLE Uncertain
Generation effect YES No
Correetness Uncertain GIVEN
Solving comprehension problems Difficult MEDIUM
Comprehension monitering Unfavourable MEDIUM

Note. Capital letters: More favourable features of self-explanations or instructional

explanations respectively.

Fig. 1. Advantages and disadvantages of self-explanations and instructional explanations.

4.2 The SEASITE principles
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4.3 The SEASITE principles and guidelines for online help systems
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5.Research questions
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6.Methods

6.1 Sample and design

4 8X DB FEENSI CFAFEE 23.3 5%, &ik364, BHE124, #tl25~17)
FERRE . 284

WL 204

6.2 Procedure

Atz 2K

77 A b, Worked-out example DHfE, RGO LA 72 A OB AR

TR A S OBRITHYET X MZ Lo THIE S h, MhE - 7o Ic B U I ERE 2 36
wLZHHzRs 2wy, BEEREZHTL O IC L.

INHDFHEDODE 4 54 Worked-out example (2 & %52
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6.3 Instruments and materials
6.3.1 Pre-test
HA 7o ff R F AR 9 R
(. 2V A avnziRolcl X, 2, 6 &HDOMERIT?)

6.3.2 Instructional text

FR TR TV B2 b D&M, (Renkl, 1997)
Worked-out example ® 7z O FAM) 72 57 O HR AL
ANREEHT O OFREDLD.
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FikEE plAand Bl=p[Al*p[B] J1i5E#  plA and/or Bl=p[Al+p[B]-p[A and B]



6.3.3 Learning environment
AU a2 —HR=ADEE T 1 7T A Renkl(1997),Startk(1999) & i3 L 7= & D,

Mister Flash is an d of each other he

freqemly makes two emors when he takes a picture. He manages 1o blur the
image in 30% of the pho m; s 10 activate the flash in 40% of the

photos so that the plcln o you randomly chose one of Mr.

Flash's developed pictury sh:pwhhlllyihtlll s flawidess?

Probal hlwyl hl glh ge: 301100 = 3/10 I
401100 = 25

Probability for blurring the image and forgetting the flash:  ?

#Astan| [Z Wahrschemlichkeit Bl HlmE — 13

Fig.2. Example of a page from the learning program for the experimental group.
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SEEREE © Explanation AR ¥ R OWEYD, R BT Z L CTR/NBEOFBHANERIND
(X 3)

" Wahrscheinlichkeit =18] x|
Datei Bewbeiten Tewt Seile Hife

Multiplication principle:
P(A and B) = p(A) x p(B)

#hstart| [ Wahrscheinlichkeit s O] AT

Fig. 3. Example of a first minimalist explanation.

FEREN T EB 2D —Back R ¥ THNZR D
5725 HR— FAE LW E—More help R % o~ (X4 ~)

 ‘wahrscheinlichkeit =18] x|
Datei Beabeiten et Seite Hife

Multiplication principle
p(A and B) = p(A) x p(B)

p(A und B) = p(blurring the image and forgetting the flash)
p(A) = p(blurring the image)
p(B) = p(forgetting the fiash)

Probability for blurring the image and forgetting the flash:
3M0 x 215=3/25

#start| [Z Wahrscheinlichkeit E G 176

Fig. 4. Examples of a more extensive explanation.
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6.3.4 Analysing the thinking aloud protocols
7'a h 3OS BRI K D ALEEDIEN

6.3.5 Questionnaire on perceived usefulness of instructional explanations

LR D 4 5OERNZOWT, SBAMBUROF %2 HERE CFEE. (1="not true’ 5="true’)
(1) +ichHRE-T
(2) Hh&I &7
(3) RELsE b

(4) &ITNE-Tz

RAT A TRBDIZHONTE, Fa—T 427 L, Zbaie LilHOAZMES L.

6.3.6 Post-test

1 3 RO
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7.Results
7.1 The effects of instructional explanations on learning

Table 1
Means and standard deviations {in brackets) of the learning outcomes in the control and the experi-
mental group?

Control group Experimental group Effect size {d)
Post-test (total) 42.50 (21.19) 53.71 (23.30) 0.50
Near transfer 54.50 (26.25) 63.03 (28.85) 0.34
Far fransfer 35.00 (20,22 47.32 (22.85) 0.57

2 The means correspond to the percentage of points in relation to the theoretical maximum.

JEATHE - SR, AUHIREICET R L. t(46)=1.52p > 0.10
RART A b RBREESAEICH E. t(46)=1.71 p < 0.05 (kR E)

Near transfer : WFEIZZ21L72 L. t(46)=1.16 p > 0.10 X KIFZEHETIT /W
Far transfer : FEEREED A EIZ A L. t(46)=1.93 p < 0.05



FTATEERDZ LWFEEE D LV SAZCRZE 5 O HOWT, MBS 1T 5.
FATHRROZ LW AT ER 2 R S35 0,

(all episodes: r=-0.52; p < 0.05, extended explanations: r=-0.04; p< 0.05)

LV IRHPHICHELEW S & 5.

(time for all episodes: r=-0.31; p < 0.05: time spent on extended explanations : r=-0.41; p
<0.10)

2L, MR L OMEERIZ R T,
SYATHRRDZ LWVFEN LV RN B o 7 bd T,

BIK) - SLAREURIT R 2 REE U, RV RITFATRERITRAT L7220V,

7.2 Use of the instructional explanations
ZIMDIFERFEOHLDT — 4.

Table 2
The frequency and time of explanation use

Frequency of explanation use Time of explanation use
Demand frequency No. of learners Reading time (min)  No. of learners
0-2 7 <1 8
3-5 & <2 S
[ 3 <3 5
011 4 <4 2
12-14 3 <3 4
=14 3 =5 3
At O

3T FE TR, 44121, 2BOLOMHEH.
BRIZ2 1E, EHTT.04ETH-7 (SD=5.80)

SR FHRERT - 147.64 B> (59 2 45 28 F)
XV IRFEPH 723 OfE FICIR D &
EFBEE  2.96 (SD=2.97), BET#3 8%DIr—=A

SERE R I 86.6 B (K9 145 27 )

IV, BHAMECRIZERICHEDILTWER, 2 TOFREENMEA L T\ bl Tidk
<, R O EE DEH & f/ R - T T



7.8 Patterns of effective and ineffective example use

7.3.1 Determination and characterization of subgroups
FEBRHEZIBNT Y 7 AX =547 9.
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(2) far transfer
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Fig. 5. Cluster analysis: dendrogram.
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“’successful rare-users”
“’successful users”
“"mediocre users”

---’unsuccessful rare-users”

—e—Cluster 1 (n=8)
—&— Cluster 2 (n=6)
—&— Cluster 3 (n=5)
- ¥ -Cluster 4 (n=9)

_ Z-scores
(=]

0.5 +
-1+
15
-2
Pretest Fartransfer ~ Minimalist expl. Extensive expl.
Fig. 6. Profiles of the clusters.

B SOR O R SIS AR A, BZh LT b o & M7 A (25 2% —2 & 3)
DN
SEWRZEC S, LU 2 Uz oW T

Table 3

Comparison of successtul users and mediocre users with respect to the use of the instructional expla-
nations: means and standard deviations {in brackets)

Mediocre users  Successful users d [-test
No. of explanations 14.20 (4.09) 12.33 (3.88) —0.47 —0.78 n.s.
Read pages TR.20(25.77) 65.33 (0.48) —0.66 —1.06° n.s.
Explanations per opportunity 30.95(17.91) 28.79(10.58) =15 —0.25 ns.
Minimalist explanations 11.40(3.21) 5.33(3.67) —1.75 not sensible®
More extensive explanations 2.80(2.5% 7.00(3.29) 1.42 not sensible®
Usefulness of explanations 4.40(0.29) 4.33 (0.44) —0.19 —0.30 n.s.
Reading time per explanation 12.61 {617} 20,69 (3.06) 1.66 2.84°
Reading time per minimalist R.50 (344 T4 (2.2 —0.41 —0.41 n.s.
explanation
Reading time per more extensive 17.81 (9. 11} 25.68(9.43) (.85 1.31 n.s.©
explanation

£ p<<(.05,

= No sensible null hypothesis can be postulated because these variables were used to determine dispar-

ate clusters.

b ¢-test for inhomogeneous variances, df=4.80.
¢ n=4 instead of 5 in the groups of mediocre users because one person did not use any more exten-
sive explanation.
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7.3.2 Successful users and mediocre users: perceived usefulness of the instructional

exjplanations

At IARIBOR OAZIEOREE - MR EIT R L

7.8.8 Successful users and mediocre users- reading time per explanation
A Z A TWTZRER « DR A RIS,

eEL, BNROFH, X0 IRFEHREZE N E LRV TTIEREIT AR L.
FLRTAIZRI TS, K0 IRGEPH e st B 2 R RfElEe AU Cuh iz,

7.8.4 Successful users and mediocre users- qualitative aspects of the explanation
7'a kAT OfER  BEBURIZEID Y THON D RKEEXIZIADDT N Th o7
W7 m harvo s A7

(1) #7227 ERR

(2) eBEIL, B B [REEE, OKJ)

(3) HIICOWTORGE, TOREE Bl Txxe... <ik#EH>))

(4) FAMECROW R 7R (Bl T<WER>... 2o, .. <LEk>))

FaE7 v b, BloFEICBIT 2 BB OMITEE LTETCHLADRTETH DN,
(Chi et al., 1989; Renkl, 1997; Stark, 1999) iiBHRIZOR DALELDREMTICITZ s 72 )s
I, BECSET- e o T,
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8.Discussion

8.1 Provision of learner demand and the problem of infrequent explanation use
FEANHEICE DD Z LT o e, FEEREET I LN TEL
FVHERBIOEROIZDIZE, avEa—2Trr I hlkd, FEEOHMBORE %
HET DI EMKETLEASS .
—EEEF PRI TITIRE LT HEIZ DWW TOHE.

EFLR o TWELRNROFY, S HITE B> TV S LV IRHIPHZRFL ~
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8.2 Qualitative aspects of explanation use

DT IRFEEE B OB I 1T HBAAM S FEFIZ) KREW

PRAEIAEMT OFLEN G, A EEER SN PII AR ERRBMAM ZADbE TN\ DEA D
(BFlx, BloOX—I TR (K2—4))

ABEOREICE TR, PIOMBEAN, #BEL T—N 2RV —F 7 AT VIR

MERH Y, F/NNREOFAZFIC~ y 7T 52 L ZNEIC L TWeDEAS.

<~ v B T ORMEDFRENE - A 7 4 —~ > b(cf. Sweller et al., 1998)

 Wahrscheinlichkeit =151

Daei  Bearbeiten JTewt Seite Hife

Mister Flash is an unexperienced photographer. Indepentenly of each other he
freqently makes two errors when he takes a picture. He manages to blur the
image in 30% of the photos and he forgets te activate the flash in 40% of the
photos so that the pictures end up too dark. If you randomly chose one of Mr.
Flash's developed pictures, what is the probability that it is flawless?

Probability for blurring the image: 30/100 = 3/10
Probability for forgetting the flash: 40/100 = 2/5

Probability for blurring the image and forgetting the flash: 2

| More help

#start| [ wahischeinlichkeit L S 1712

Fig. 7. Minimalist explanation in an integrated format.

B, ZOREICHOWTERZIT-> TV,

8.8 Revision of the SEASITE principles?
ZIETORRMN B O SEASITE BlHID 2 S>DEIE

(1) #HBFEOELEIE Ul AR R 2R Lo & SR HIE iz
(2) HHE74+—~ v FOBEN

8.4 Relevance of the findings to the design of explanations in general
ASEOFEBRIZIB T L6« F/hNROS DL XV IRFPHZR S D,

/MR DR

—REREE R D”, Pz LWOHBEZED.

EJERAYIZ “ARY” OB L ITEE AT, ¥ O THS.
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INEY, BIEMRERNOIE “RY” OB LR ENTELN, BABELHEICBIT D
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8.6 Conclusion

AWFFECBNTIE, BIN—2ADEEIZBT DA EUR DR O EE R REIZ OV TR -
7z. SEASITE BANZESWTOEROAERIL, W< ODDLFRERN 2 STz h3, LTl
RTELbOTIERY. £, SRMEHOHITND, SOICHEZELTODRELE
Zhpole. ZHODRBIIBIT HHERITABROMETH 5.
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