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] ABSTRACT
? ' | o & o
| ;Advance ofganizérs arefﬁyﬁothesiZed to enhance
iearﬁing by promoting learners to link new igfgg;ation to
information the learner alreg?y knows. NQ'H@%;;;ch,
however, empiriéally degonstr;teérthat linking Aétually

occurs. Also, advance organizers are poorly -
- operationalized in/most previous research and there are

mqnnggparentiy contradictory fié&iﬁgs. This study ‘
addresses these weaknesses by operationallyAde4ining'
different types of orggnizers in terms_pf é hierarchical
map of new. information and by colleqtjngfevidence o;
whether learnefsractually link new infprmation to
information in gn/advgnce o?ganize?.A - e
FPrior fo reading a 30=pa?égraph article about’compuﬁe}
crime and p{evéﬁtion, Grade 8 students read one ofAfd&; .

types of organizers. ---Two ueré.concgptual advance .
Drganlizers, aﬁstract Eoncept and analagy, and twﬁ were
pseudo-organi;ers, outline or dummy. While reading the
art{cle, students tréced connections between paragfaphs oF(
the érticle and sections of the organizer. After reading, -
studéﬁ?s answered short-answer questions, categorized |
technical terms introduced in th? a;ticle, and completed

two multiple-choice tests. 7 ‘ .

Q@



A multiple linear regression analysis with baekua;d'

%

rejection of statistically non-reliable predictors tested

for main effects o#{tracing and types of organjzerségnd
. M - : - -L_:,*‘ "

trace-treatment interactions. Tracing correlafgd
positively with both multiple-choice tests but dtudents

rEading‘conceptual,organizérs had low average traclng

- scores (29% and 37%). .Apparently, making connections

‘between a conceptual organizer and new information 1s

_difficult. The failure to find main effects Hue to

different organizers suggests that students have difficulty
. ‘ &
productively using conceptual organizers. :
R . ®
Several disordinal interactions were found. Tracing

was generally uncorrelated with achievement for students

reading pseudo—organizers’but correlated positively with

.achievement for Students reading a conceptuaf organizer.

Bettér tracers reading a coﬁceptual organizer outperformed'

‘better tracers reading a pseudo—organizer on all three

achievé&éhéiéasks. This suggests that cohceptual adgancg
organizers do-enhance learning when students actually
connect them to information to bhe learned. |
Furthér’reqearch needs to explore how studéﬁts’ use of
prganizers, operationalized by traces, relates to
achievement. An important fogus in this research is to
specifx the cognitive processes students use while tracing .

to connect information in advance.organizers to new

information.

|
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CHAFTER 1

¢ - INTRODUCTION

. e

Students in schools aré‘dailv.féced,with‘thertask,6*

4

A

ébéorbing new:  and often complex material. A feadxng,:"
assignment 15’§7cqmmon task given to students in schools.

The text material contains content that'the_téécher'uants

—

students to learn. Explicitly or implicit[®wthe téachér:; }.é

. ‘ _ . 2C
.sees the text as a collection of propositions that students <
must master. - In the\beéf‘case; the teacher will haveAQJ L }/;

clear, written plan ojFZhe prdpositions and their S v’
relations. At worst, the implied structure mav be a randg

s

‘list of faéts. In either casé; the text material that

student is giveq‘to read willltybically contain content

that the teacher believes 1svimpo}tant and some that the

teécher perceives to be extraneous to the goal of_the
lesson. ) , ) 'l , /
By the time they reach high school., students have been

trained to understand that text materials. that thev are

ya . -
‘given to read are not meant to be memorized verbatim. Thev

interpret an instruction like "Learn Chapter 3" to‘meén
K"Learn-the important points in Chapter 3", or "“Be sure'you
undefsténdhwhat Chabtér 3 is abbﬁt“, or ”;ou u;r; pf&babl&
be tested oh tﬁé 1deas in Chapter 3".. The;r learning task
15 twofold., As thef read, they mﬁst si+t out the

“i1mportant®” propositions. And. théy must learn thém.r ihe

selection process, by which i1mpertant propositions are



‘distinguished ¢trom }ess‘xéportant ones., 1mpiies that a

wt

i
-

5 ‘e -~

student 1% organizing xnfdféatiqn as 1t xsgﬁyinq rejd.
'qun<the assigned task 1s reading. teachers use a .

vqrietv of techniques to help students select and/ledrn the

" desired matér‘xq@g{froq the text. Some tachnzqges/f'prlaarxly

&

ard students 1n orgamizing the information. Students may

Far

be i1nstructed to make notes following an outline. Thev

may be told to uﬁderilne 1mportant pbznts.' The fagcher mavy

1h;roﬂuce the new topic by giving a preview of the new

mater1al or bwv relating 1t to a topic prévxousiy covered.

-Dther iechnzques are used mainlv to help students memorize

°

the 1néormation. Students'aaQ be askedrtc copy out
def;hxtxons of key terms or sunaarxgshfroa the text. Some
techn;ques are aotxvat:onai. ‘For example,'studénts mav. be
tofd;thatrthev Hxilqﬁe tésteq on the new materaial.

3 _Another wav to categorize these technigues 1s to say

that thev i1nclude activities that occur BEFORE students

start to read {e.g. read over the assignment. listen to the
“, & ) : ¢

teacher ‘s 1ntroduction)y, DURING their read:hgﬂge.g. write

notes. answer questions), and AaF TER the reading (e.g. an

oral 4r written test).

o .

. e s
. “ﬁfh‘“’? T



This sequence can be viewed more formallv as

1. the presentation ot an 1ntroduction (BEFOR&)

-

that Drov1des,cr1ter1a for selectting 1mportant

paoints

2. assimilation of the new material by the
students. often througn‘elaboratxon,acflvxtles

(DURING) that mav re-organize  the i1nformation, .
and . . ) -
3. practice and testing (AF TER)

The studvy carried out here 1é_concerned with the tirst

—_— R . \,\
step 1n thig.-sequence. Teachers use 1ntroductory : —

©

actx:;;;gs to motivate students and prepare them +r the

new learning task. One way to prepa e students +or

se;éctzng and then .learning new magferial 1s to review
.prerequlslte know!l edge and skills. Another uéy i; to

;-
:grov1de a mgan1ng+ul contextrfor the new,Materlal. The
underlylng-;ssunptlon an fhis methbq 1s that students wil|
IeaE; better 1+ thev are ‘able to connect €ﬁé-néw C

intofFrmation that they are %tudylng to some previous

‘knowl edqge.

4 ~ N
édvance organizer model o+ 1nstruction

3
- A}

fhe 1mportance o+ provxdlng or i1ntroducing a context

n

. t0 which new materi1al could be related was formaliv
proposed bv Ausubel (1963);35—§be advance organizer nodel
o+ 1nstruction and 1s der;veﬂ:frqm_hxé assim:lation theorv
ot learning. During the-pastv23 vears. the mode! has been

appfguded. attacked. extende’and re+ined. ‘ L



R\.—

. ) v ’ 7 ) B '7 7 B ) o

Adéubel’s 1instructional oprescriptions are so closely

bound up with his learning theory that it is difficult to
/ . -

separate the two.fAAﬁ examination ofﬁthe advance organlzer
model Fﬁét hecessar;ky begin with a desg%ibtibn.,a}bejt
abprevxated. df Ausubel’s 1deas about learning. While 7

o i +
acgnouledglngkthat,schools are concerned with developing a.

variety of éﬁxils like problem—solving and critical

thinking. he sees transmission ot knowledge as schools’
orincipal t+unction.

o

' “The learner fg'iééely reqguired to comprenhend the
material meaningfullyvy. and to i1ncorporate it or make
1t available or functionallvy reproduc1ble +or future

! use." (1963, p 1)
Ihe particular target of the advance organizer model i1s the
acquisition of a bodv of knowledge.
4 Ausubel distingulshes DEtween meaningful and rote

learning. Rote liﬁrnzng 1s verbatlm memorlgatxon-

mAaterials learned this wav- are stqred 1N memory as

‘relativelv 1solated tacts with +ew or Nno connections to a

"1arge} 1deational structure. Meaning+tul learnipg 1s

\

1nCcorporatlon-of new lnformatlon into an existing cogn1t1ve

" structure: materials learned this wavy are connected to

1deational structures already in memorv. While Ausubel

does not define operationally the coghnitive processes that

s

. ho
make i1ncorporation different from verbatim memorization. he

1mplies that studentsg who learn "meaningfullv” will be able

io successtully apply their knowledge to new si1tuations,

‘



but that §tudénts who learn in a rote tashion will hot be

able to applv their knowledge to new si1tuations so readilv.

Ausubel'assumes that cd@nltiye structures are
N _ . _
organized in a Maerarchical way.” At the top are abstract

angd hzgh}y inclusive concepts. At lower levels are
progressively less abstract and less inclusive concepts
which are subsumed, or abseréU7 by conlepts 1n the upper

levelis. At the bottom are specific i1nformational data

@

tAusubel, 19632).°

Assimilation theory Séys that students learn bv

%,

linking new propositions to an existing cognitive

13

structure. Theretore, students who have an appropriate -

ex1sting cognitive structure will learn more successfully
than those who don’t. An 1nstructional technique dé51qned

;o promote the development of appropriate cognitive

structures 1§ the advance organizer. Advance organizers

3

are presumed to provide studggts Q&th an appropri:ate
cognitive structure to wﬁ1ch newrﬁatéflal can be
assimilated meaningtullyv. ﬁﬁe purpose ot an advance
.organ1éer 1s to provide. “i1deational scattolding” (Ausubel,
1962 +or the new materiall'a means §+ anchoring new 1deas
to exi1sting ones. ‘

<

Rossner (1982) cr1£1c1zes Aausubel’ & work +or
&

theareticals ambiguities and for the lack of_qperat;onai

definitions of learning variables. She points out that
Ausubel does not detine theoretical terms ctlearliv. does not

make ciear distinctions between assumptions. preconditions

« - <



tor leafn1ﬁg. learning theofy, and instructional

. techn: ques, andrBPQQ not always maint§1n logical‘ ;
CDnélst?&CV betueen hisrassumptibns and theof;. "The lack
0t operational definitions, both for instructionail |

technigues and measures aof learning, make empirical

research 1nto his work difficult.

L -2

"Intormation—processing model of cpqn1t1ve'§?ructure

Nevertheless, advance organizer research has occupied
R - * . L]

manv researchers over a period ot over twenty vears. The

xnformatioh-process:ng'model of cognitive structure that is

generally accepted bv the current generatibh of educational

researchers (Anderson, 1980%F Mayer, 1979b) 1s an extension

o+ Ausubel’s strict hierarchy of concepts. In spite of the

weaknesses 1n the fleshing'out of Ausubel’s theorvy,

assimilation theorv, modified bv othér researchers, has

remained a power+tul explanatory tool 1n educational .

research. While the theoretical backgrouhd for this studv
has 1ts roots 1n Ausubel’s work, this studyvy will rely more
on later versions of assimilation theory. particularly
Maver ‘s (Maver 1979b).

The basic unit ot declarative. or factual, knouledée
15 thevpropos1txon {(ANnderson. IQSO;Swhﬁfh represents a
single 1dea. Fropositions are not stored in mehory_
independently but ¢torm a network\linked-by relétions. A
cognitive structure can be modelled as a propositional
network. The network mav be hlerarthical, with abstract

and highly 1nclusive concepts at the top, and progressively

»



less ébstract and more spec:ti1c concepts at lower levelé.
és,1n Ausubel’s theory. Or, 1t mav be a more dlffuse/
netwo%k'nlth many lateral as well as vertical lainks (Maver,
1980 . -Networks mav be complex webs of relationships or
ha§e few links. }h15 propos1fxonal network model for
;égnltlve structure 1s guite popular i1n current research,
and‘does havé some emplricél support (Hcke;then et>a1..
19815.

Research on advancé organizers tas been hampered by
the lack of anwoperational detinition of an advance
organizer. Ausubel det+ines an advancé é?gan1zer as
1qtroductbry~material, presented betore the new learning
task, at é higher level of aﬁstractfbn. gehehafxty. and

inclusiveness than the new task. The content o+ an

organizer 1s'selected to be suitable for explaining.

1

1ntegfating and. interrelating the new méter1al tAusubel ,
19635, In practicé; almo;t any‘type ot activity fhat
precedes a léarn1hg task has been called an advance
organizer - for example. written passages. overviews.
d1agrams, presentations ot behavioural objectives.

- Uperational definitions of agvance organizers

Four “organizers" are investigated 1in-this study.
Thev will be called the abstract concept.(the analogy. the

putliine. and the dummv. Each can be detined 1n terms Ot

1ts relation to a propésltlonab map o+ the new materi1al. __

<
x

I\
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Let us examine the structure o+ some hypothetical

ccntent to be learned. that can be organized 1in a
I - Ny
»

nierarchical fashion as shown in Figure 1. v .
X represents an abstract, gengral concept, sayrthe

1dea that new crimes arising +from new 1nventions require R

the development of new methods of control and prevention.

fhis 1dea 1s one that the learner would likelv already

knbw. A, B, C, etc. are mor e §pecific elaborations of the
general conceptT  These might be exampleé of new crimes and
methods of prevention related to particular 1naventions - .

, o

for 1nstance. computers. photocopiers, video cassette ’ ni
recorders. At, A2, A3, A4 are still more specifzc
el aborations of 1dea A. They may'includé‘descriptions of

wavs of committinrg computer crimes. examplgs of‘computer

5 .

crime., methods of protecting computer machinery from abuse,

- oy

methéds of protecting i1nformation. stored in cpmputers f?om
abuse. The pattern continues similarly for B, C, etc. In
gh1s example, the:portlons of the map represent:ng ideas A
and H are congruent, while the portion representing. C is

ditt+erent. to 1llustrate that a cqgnitivg structure 1s not

necessarily a symmetrical structure.

2 ' -
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B

Example of Hierarchical Content Map
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This structure 1s highly idealizedi: in rggg new
-material taught\inlschOQIS, we uoﬁld ekpétt'hierarchicél

structures like this to be obscured by crbss—connectinns.

In the prév1ous7examp1e, the idea “theft d#lstored'data“.is

f N

connected to "ways of committing computer crimes" by the

©

relation "i1s one instance of". The same "theft of stored

data” 1dea 1s connected to “"locking computer programs” by

the r?lation “can be prevented bym. These are but two
s1mple‘examples of conhections. Even so, this ideal?zed
structure can serve to illustrate.the differénces amongAthe
four "orgenizers” used in this study as shown in Figure 2.

In Figure 2, concept A and its-cascéding nades and-

\

sub—-nodes,; represent the body of new information that is to -

beklearned. - ' N

The abstract concept organdzer is Ausubel’s classic

exﬁoé1torv advance organizer (Ausubel. 12&63). - 1t 1s found

at a higher hierarchical level than the part of the hap

I

that represénts the new material. It corresponds'to the
portion of Figure 2 that includes concept X, a concept

¢« which the learner likely already knows. in termé of the
& ‘ .

hierarchical mah, a;}garner'uauld make connections

verticallv Between specific points in the new material and
the more general in#ormatiog in the organizer. 'These

connections can also be classified as external. linking new

o . . ) -
intormation to previously known information.



FIGURE 2

°

Different Types ot Organizers Defined i1n Relation to

a Hierarchical Content Map of New Material to be Learned
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The analogy organizer 1s a structure of information

that 1s congruent to that of the material to be learned.
. . o : o
However, the topic of the analogy 1s different from the

AN

m;ter1al to be learned. In Figure 2,,this~drganizer
‘consists of cqncept B and 1ts related nodes andVSub—nOQéSa
Lontept B, the topic of the analogy, 1s assumedvto be

aiready familiar to the learner. In terms of the ' <

nierarchical map. the learner would make predominantly
laieraL connections betégén particular points in the new
matertal and associated points in the analogy. These

connections are also external:i they link new i1nformation to

prev1ously known 1nformation. The analogy organizer has

some similarities to Ausubel’s comparative organizer

(ANsubel, 1963) and to Mavyer’s concrete mddel {(Mavyer,

. 1975b) but is not itdentical to either.

fhe abstract and analogy organizers will be classed as

conbeptual organizers, In using them, students are
ehcouraged to relate the new material to previously known

1nftormation. In other words, both of these organizegs
encourage connections to 1n+brmation e;;erhal to the new
mafe;xal. The rema1n;ng tyo organizers will be classed as
pf&édo-organizers because they do not foster the making of
cqnhectxons tb external inforaﬁtion.\

fhe outline organizer is actually a part of the map of
the new material. It'coné1sts of one or éeveral levels o+

the h1erarch1cgl maﬁ of the material to be learned. In -

other words. 1t 1s a subset of the new material. As/spch,
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it does not fit Ausubel’s definition offan advance -

Drgahlzer} Instead., 1t approximates the rote—learnxhg Ui

situation. In terms of the hierarchical map. the learner

would make vertical conhectjons between data 1n the new

bR

material and bointsvin the outline. Unlike what 1s
preéﬁmed to happen with the abstract concept. hbJ§Vér.

these vegrtical connections would be i1nternal, rélat:ng-”

polints 1n thé new material only to other new points. fhefe
would be no,coqnectiahwto previously learnedv1n+ormat1dn.

" ¥
The outline organizer 1s 1ncluded i1n this study for
compafxson purposes.
. .erhe dummy orgénizet 18 a bopy"o+ information that 1s
unrelated toythe new material. It does not evén appear 1n
the hlefarch{cal map given in Figure g./ Tge intormation 1n
the dummy 1s qf no assistance to therlearnEr 1N orqanizan
and learnlné the newfhaferial.~ It 1s 1ncluded 1n the 5tuav
to control for the e%%eétf of the rehearsal o+ material
that Qoufd take place 1n the effort fo make connections,
regafdless of whether there were anv connections to‘be
tound. -

While these definitions are tar trom being
operational, they do prov1de the beg1nn1ngs of a scheme for
classifying advance organizers. It 1s reasonable to
suppose that the use of structurally different advance

organizers might lead to differences 1n the wavs- that

students assimilate the new material. Table 1 compares
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" TABLE 1

4

: - O o - ,
A Comparison of t Structure and Predicted Effects |

-

A

of Different Tyﬁes of Organizers

~ . . 4 .

iype o+ Urganizer abstract analogy  outline dummv

Characterlstlc\\& concept ‘ S

level higher same »I same but cutside
' subset content

i : map

topic same ' different same different

11nking vertical lateral vertical —

external . strong strong T weak L ——

connections

1nfern91 ' weak weak | strong C—

connect;gns ’ o

ettect on near negative neutral. positive neutral

transter

etfect on far positive positive negative neutral

transter .

Explanation ot Characteristics

level - hierarchical level of organizer in relation to new

' material
toplic - topic of organizer in relation to new material

linking - main direction of concept linking

: new material-—->organizer '

external connections — new material—->previous knowledge

1internal connections between propositions in new gaterial

“etfect on near transfer — effect on recall ?;¢}d€fual data

eftect on far transfer .- effect on transfer information
’ to new situations

-

hd
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- advance organizers and their possible etfects.

RN
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»

some of the characteristics of the different‘tvﬁes o¥f

Previous research - o

Advance organizer research has éxplo?éd the”

ef%etts o+

advance organizers on a variety ot dependent variables.

. There are many aﬁparently‘contradlctorw,fesults, éérivg

studies 1n the 19260’s and early 1970’°s mostly lopked_for

evidence of a ma;n eftfect, namely., whether aannce,
grganizers facflitated'learhing of not. Many of these
%tudies produced conflicting-reéults_and no reliable
conclusiogé could be generaliﬁed from tﬁem. Later stddxegﬁ
examined the e%@e;ts ot advanéé organizers at a tiner leQél
of detail and were oftén concerned w1th'1ntefact1on

e+fects. In other words. what are the combined ettects o+
» , ,

advance organizer and some other variable, like sPudent’s

7abiiitv, amount of practice, -type of l'earning?> while there

‘

are. . still apparent contradicfions 1n<morg recent re?garcn,
the picture that seems tb emerge +rom thé méjorltVféfm
studies 1s that advénce organizers have a.ﬁac111£at1ve .
effect on transfer Df learning. to new'srtuations. but

li1ttle or no effect on simple recall of the material read

by students following exposurﬁ'to the advance organxzér.

The méjor weakness 1n all the studies is that the learner’sv”

use o+ the advance organizer 1s largely ASSUMED. Laittle
- #

empirical evidence 1s offered to show what use, 1+ anv.'

learners actually make of theradvance'organxzer. wi1nne

(1984) shows that it 1s possible to obtaxnvenplFxcal

N



Purggga
this study attempts to rectity thi1s flaw about

assuming students’ use O+ the advancg bfg§h1zer_by having

learners ieave behind concrete trace of‘éxr efforts to

= .

relate the new material being learned to the advénce,

organizer. fhus, the goal of this study 15 to trace and

compare the ettects ot the dif+erent types ot organizers

i ‘o

cescribed earlier. ' | .

x

fhe next chapter reviews a selection of the copious.

literature 1n this +i1eld, concentrating particularly on the

2

wor b of Hichard Maver, and focussing on the 1ssues to be
addressed 1n this stuov. [t also presents the hypotheses

or this study. Chapter I describes the experimental design

developed to test the nypotheses and to recti+y some o0+ the

tlaws evident i1n previous research, Chzpters 4 and S

present and xntg(pret-the findings of the experiment, énd

thJcnncluszons drawn from 1t. Finally, the appendix
contains thé\igifal materi1als used i1n'the experiment and
3

acre deta)led criptions of some scoring procedures.

- N
»

»" . L) Q ) _-

e
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~ CHAPTER 2 D N\

REVIEW OF THE LITERATURE

Summary of previous reviews -
Studies carried odt duflgg the 1960°s and early 1970 s

generally tested the effe&ts of advance organlzerslon

~.. student achievementsmeasured bv a posttest._,Barneé and

’

.. | .

Clawson (1975) rerlewed 32 such studies, tinding that 12

reported that advance organizers facilitate learning and 20

‘

reported that they do not. From this review. they

concluMed that *“advance organizers, as presentlyA

B 3
LS

constructed, generally do not facilitate learning” (p.651).

i

The studie% in Barnes and Clawson’s sample were very
diverse. They classified them according to the following
varililables.

\\\ variable

duration o4 study 20{ minutes - 20 weeks

f

, , =
‘students’ ability educable mentally retardea
- 1ntellectually gi1fted

students’ grade levegl Grade S5 ~ graduate school

subjeFt matter . religion, mathematics.

e, )
{

. science, social studies
-

organizer - written passage. graph.
simu[atloﬁ game., diagram
was a vari1ation 1n the types o¢ learning measured.

However, desc::ijkons o+ ?Usttests are generally so skimpy”

N v

e
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. Clawson’s review on several points, including

- 18 - -\
. 4 o ’ ’

that .1 t igtﬂncle§r what precisé'achievements»they'are

measuring. . o : / ’\*m\\@ﬁﬁ;m\ .
Barnes and Clawson tried to summarize the impact of

ea of these variables on the efficacy of advance

4

‘organizers. ' In all cases, ‘they concluded that there was no

~

particular effect. Since the studiesvthat,were‘similar in

;any one varxable; also ekhihited wide differences in

3

several others. this result is not partiCularly surprising.

With so’ many variations in the studies, a tally of the

: VFSIno-"votes“ based on statistically reliable differences

/I .

seemSE%implistic and inappropriéte.
Barnes aﬁd‘bléwson offer nine,rgcomméndatidhs'for
furqper research. Essentiéify‘fhey suggest that good
research techniques shnould be‘foxlowéd, ihcludingbthe use
of Dper;tionally—defin2d>advance organizers, and that
research should coatinue tovexpiore all the variables,
lxéted earlier, thét théy;used to classify the studies.

LLawton and Wanska $¢1977) criticize Rarnes and

consistencies in presenting the findings and

misinterpretations of Ausubel’s theory. Lawton and Wanska

q

" point out that it is unfeasdnable to generalize from a

group of studies that differ in terms of a large group of
variables, even though they may‘bé similar in one. They
also stress that Ausubel’s theory does not require that

meaningful learning -occur ONLY when an advance organizer is

presented. Meaningful learning requires a rélevaﬁt

?

li
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assimilative set. A relevant assimilative. set 1s a
cognitive structure to which a learner can link

propositions contained in the new material. Onlv in the

=

case where the §iudént does not already possess/a suitable
assimilative set, are advance organizers predicted to be

etfective.
- “

"Most of the apparent contradictions in the related
research data are consistent with the view that all
meaningful learning (according to Ausubel’s theorvy)
occurs either as a result:of spontangouslv concerned
subsumers or by acquiring relevant subsumers from the
learning of an advance organizer." (Lawton and Wanska,

R 1977, p.280) ' '

Moreover, West and Fensham (1976) point out that there 15
no guarantee that learners will use relevant subsumers.
In their recommendations, Lawton and Wanska continue

the theme of the need for operationalizing definitions ot

-

advance organizers. , . ,
/ +

"Before we a?@ whether organizers tfacilitate learning,
more definitive and stringent tests of the structure
of organizers are required." (p.243) o

They also point out the need tor more:F%dorous analysxstof
the subiect métter, of preteéts to measure the learner’s
init1ai state of kﬁbwledge, and o+ aéﬁ1evéﬁent tasks that-
can assess'different types of learning. -

Hart};y and Davies (1976) reviewéd f1fteen vears ot i

research into the effects of four different

pre—instructional strategies, namely pretests. behavioural

°
A

objectives, overviews and advance organizers. Like the
other reviewers, they found many instances o+ contlicting

results and concluded that “at the present tlmé.'most of



\ . - 20 -

a o

the research seems confused”. (p.256). They state strongfy
that the concept of advanrnce organizer must be

i

apéfatxonalized before additional experimentation will be

*

worthwhile. ' | 77

-In a4 more comprehénsiVe and penetrating review of
advance ofganizerrstudies, Maver - (1979b) concludes that
~advance drgénizeks carf affect 'learning. Hayer>divides
édvance organlzer studies into two categorie; - standard,
1n which one group rec;ives an‘édvance organizer before
1nstfﬁct10n while the other receives either a zontrol

passage or noﬁhiﬁg;’and MOdified, in which one group

receives an advance organizer before instruction whill-the

i s

other receivés an organizer after instruction. He reviewed
27 standard studies and 17 modified stuqies.

Important featurés of Mayer’s review, in comparison to
Barnes and Claqsah’; and Lawton and Wanska’s, are the
larger rumber of studies coﬁsidéred;,é more precilse
description of the conditions under which advance
organizers are predicted to ﬁave an effect, and a broader
evaluation of thé;studies.’ Mavyer is critical/bf Barnes and
‘Clawson’s conclusions. He sgggésts that even negative ~
results can be consistent with assimilation theory.

Maver’s review 1s guided by a model that describes -

three conditions for meahingful learning.



“Reception - the new materlal must be received by the

learner.
Availability - the learner must possess, prior to

learning, a meaningful ass1m1lat1ve context for

integrating the new material.

Activation - the learner must actzvely use this

context during learnlng to integrate the new

information with old." (p.134) =% '
Maver’ s assimilation theory predicts that advance .
organizers will have an effect when the second and third
conditions, availability and activation, would not
otherwise occur. Mayer describes four situations 1n which
advance organizers are predicted to have an effect. They
are

1. when the matecial fdhbe learned 15 qp#amxixar,to

the learner and conceptual 1n nature
2. when the advancq'organizer provides or locates an

assimilative context and encourages the learner to

W

use that context during learning

when the learner would not have or use such an

A
[ ]

assimilative context if left to his or her own
devices, and,

4. when the Fest measures breadth of learniné rather
than verbatim retention.

Advance organizers are predicted to have no effect under

the opposite of fhese four conditions. Ha;;r useslthe term

"assimilative context” without definition. By 1t, he seems
to be referring to an existing set of concepts i1n the
learner’s memory which can act as anchors for the new

E

material. In other words. Maver’s assimilative context

|



seems to be the éame as Ausubel’s conceptual anchors, or

< -

o
relevant subsumers.

A

Havef judged the studies that he reviewed on three

points - the familiarity of the new material., the

li1kelihood of the the advance orgénizer servithés an

‘assimilative context, and the results (test scores). He

o

drew the following conclusions.
In standard advance organizer studies (advance
organizer vs. tontrol), there was a small but consistent

advantage for the advance organizer group over the control

group. In mo&ified advance organizer studies (advance

organizer vs. post organizer), there was some evidence that’

the advance organizer group outper¥ormed‘tﬁe post organizer
group. Advance organ;zers most strongly aided performaqce
when new material was ponrlf organized, or when learners
w;re 1nexperien;ed or of low apility. Advaﬁce organizers
é1ded far transfer more than nea} transfer. Near and far-
transfer are presented as dEEBsite énds of a continuum,
with near transfer being equivalent to specific retention
o% detai1ls: far fransfer 1s described as transfer to new
s1tuations. Hnwe:ir, no operational definitions are given
tor transfer.

The:_evidem:e gf the {-our'z reviews of: early studies,
Barnes and Clawson, Lawton and Wanska, Hartley'and Davies,
and Mayer, on the whole suppgorts the advance organizer |

model . In a meta-analysis of 135 afivance organizer 

studies, Luiten, Ames and Ackerson’ (1980) found that

— —



advance organizers have a facilitative effect on learnxné
and retention. 'Many of the apparent contradic#ions seem to

have their roots in a poor interpretation of advance

organizer iheory or in poor methodology.

Results of the early studies gave i1ndications of the

r

conditidns under which advance organizers can be expected

to enhance learning (new or poorly organized material,

.inexperieﬁﬁed;or.low abiiity learners). They also pointed
to differences in quality as well as amount of léarning.
However, many of these stud1es‘shafe somé.common

 weaknesses. Advance orgaﬁizérs are not def1hed
operationally, and, in sdme cases, nét even described
adeqguately. Materials are often Eoorly‘described. This
creaﬁés = problem particulérly in trying to upderst;nd N
precisely what the posttests measure. Terms like "“near and

far transter® ana "broad learning outcomes" are used to
categorizs tesﬁkijiyzf bhut, no pperationél definitions are
. . ¢
of+ered. This ack of operational definitlons is a sefious
impediment to continued resear;h in this area because

" Ausubel’s and Mayer’s assimilation theories predict that

advance organizers will have different effects on different

types of learning. This is a likely cause of the apparent
R '

confusion about interpretation of results of advance
. :

organizer studies. Another major weakness of these studies
is the lack of any easpirical support fc- the mechanism of
action of the qdvanhe organizer. The advance organizer 1s

assumed to PROVIDE a suitable assimilative context and to



~w1ith existing knowledge, producing. a gqualitatively

_ 24 -

,/,

T‘%& - -
T eRA, o :
ENCOURAGE the learner ‘to use it. There is no guarantee

th\t_fhe learner.aétﬁally does use it (West and Fensham,
‘.‘ - - .

1976) . L SN

FPertinent studies

- In a series of studies, Mayer explored 1ssties related

"to the mechanism of how advance organizers work.

An advance organizer is presumed to enhance learning

by the following mechanism. The advance organizer either

provides or activates a suitable "assimilative set” or

cognitive structure in the learner’s mind. Subgequently,

wﬁile readiné the new material, the learner ljinks
propositions in the new téxt"tbfpropositions in the
assimilative set. The locus of effect of the advance
organizer may be at the'gncoding stage, when information is

being learned, or at the retrirevaal/’?;-',.tage,i when information

15 being recalled. _The new material May become i1ntegrated

-di1fferent cognitive structure as an end product, or it may

simply énlargerthe existing cognitive structure by‘adding
intormation to it {(Mavyer i???b).

Assimil ative éet. In one set of experiments {Maver,
1975a), students were taught the coﬁ;ept aof binomial =
probability byAﬁuo methods. One group was taught using a
formal éfatement of a rule and ;xplanations that ueré
exressed only within the context of the formula. The other

group was taught by attempting to relate the variables in

the formula to the learner’s experience. The first method

-
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exemplifies the rote léérhingﬁségi the setoﬁdvexquéifiés

_fhe meaningful learning set.

'Results indicated no difference in amount o+t léarnxng.'

However, the first groub excelled on near transfer (rote
learning), while the second group excelled On\far.transfer.

(meaningful learning). -Analysis of recall protocols

. 4

indicated that the "“rule” group was adding more and more
‘isolated information to memory, while the “experience"

group was streamlining and integrating new material with

18
o

existing knowledge. Further, experimental results revealed

an aptighdg.x treatment interaction in which subjects who

ﬁad little intuitive knowlezdge aboué probabiiity'and
combin;;ions ¥§red better with the "rule" Qéthod, while
those who WEFE high i1n these Jniuitioné perforhed Uetté?,
with the "experience” method. This interaction 1s
consistént with the idea that meaningful learning requires
that the learner have appropriate pr;req;:éite cbnéepts.
This sefs the stage far the §tudy of adVéACE 6rgan1zers.
which are éresumed to provide an appropriate assimilatyive
set wheré one does not aiready exist.

4 study kHayer, 1976a3) 1in which subjects memorized
links amé;g nonsense 1etter5,ﬁwords, or cities N;S
undertaken'to‘clarify the idéa that méa&ing&ul learqlnq'
1involves assimilation ﬁf new.in#o#mation to an existing,
superordinate structure of schema. - Thfee_qrpups o+t

subjects memorized one-way links between pairs of

interlocking elements. Each group learned the same set of

-

&
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associations — but in different cohtexts. One group

learned palred letter comblnatlons that they were told
represenied one—way paths between po1nts in a forest. for
example, C to N. fAnother group learned paired—word
;omblﬁatxphe that repreeented one—-way message connectibne

between cdde4named sp1es, for example,'CLERK}to NE IGHBOR.

fhe third group learned pa1r%i city comblnatlons that

represented one-way fllght paths between US c1t1es, for

examp;7/ CHICAGO to NEW YORK. The group that learned.

L

fligh connections between cities wasfgiven a mep o+ the
/ .

/ved cities to examine before learniqé, This third

y P

/ ‘ ! s T :
relevant existing cognitive structuﬁe. The map is assuméi
to function as an advance Drganlger,\prov1d1ng a meanlngf

‘copfftext r the new 1nformatlon to be_learned.4 All groups\\\*

tudied until they could reproduce the individue{\%;nks of

pairs of elements (letters, words, or names of citiles)

perfectly. They were then administered a tranefer eosttest
of problems that requirea them to determine the length or
cost o% a path between a pair of elements. ﬁ;l groups
Vperformed well on short problems, hav{ng one- or two—step
paths, but the "“cities"” group excelied on long, complex

)problems, that had three-, four—, or five-step paths.

Maver concluded that the map may have served as an
assimilative set. Again, support is demonstrated for the
 :__Ldea-that a meaningful learning set leads to a different

learning outcome.

- ~ o /
treatment group is the group that is assumed to have a 7

~—\
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Locus of effect. A supplementgL/giudy (Mayer, 19/6&a)

was carried out to clarify Eﬁp{ﬁaints. First. the eftect

—

may have been céused s1 ly by the presence of a visual

display of the comnrnections (the map) for one group. To
avoild this Dbleﬁg no maps were used for any group i1n the

supp;eﬁéntal study. Setond, an’ advance organizer may have

,/
-
—

its locus of effect at the encddinq stage or at the
retrieval stage. S

In this study, all subjects learned bairs of letters.
The three treatment groups were a contrdl group.that
. received no further information about tﬁe lettEFS\ba1r5. aﬁ
advance organtzer group thaf f;;eived a list showing that
the letters were abbreviations for the,haﬁes ot cities on
airline flight paths before learning, and a post oréanizer
group that reéeived the 1etter;city'115t after‘learn1nq.
Results of the Supplemengal study showed thgf ail three
groups were similar in the solution of short problems, but
‘the advance organizer group excelled oh long, comple;
problehs. Since the "before” groyp performfg%better than
the "aftter" group. these results suppofi thé 1de$&¥hat the
organizer functions as an encoding rather than as a
retrigval iid. Hoﬂever, the use of the:assinllative set
during learning is QSSUHED. There is no direct empirical
evidence of what use subjects made of the advance organizer

while learning.

Learning outcomes. In 2 subseguent—seri1es of studies,

Mayer (Mayer 1975b, 1976b, 197%a, 19803 Mayer and Bromage,
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1980) explored the effeét of advance organizers {(among
S, , . : v

other‘1nstructionai'variables) on léarning’a computer

language. The tasks in all the studies were similar -

learning a computer 1anguage from a descriptive text.

F . e —

Evaluatién of subjects’ success was also similar in all the
vstudxes - a written test containing problemévQérying in
type of activity, namely, interpreting or generating a
program, and complexity. Three categorie; of complexity
are des;ribed. fhe simplest type‘of problem invglved a |
single programmi statement.” The next level used

nonlooping progriams. The most complex level Qsed looping

programs. .

T

In the first experiment (1975b), the goal was to -

determine how different types of learning sets incorporated

~

into instrdctio% would influence learning. Twenty

university students were the subjects in each cell of a 4X2

factorial design. The first factor ' f-;thod of

-instruction - rule, model, rule—flow, /fll--el-flow.' The
rule group received only a descfiptive text describing the

rules for FORTRAN statements. The model groﬁp received a

—

diagrammatic model of a computer expressed in familiar
terms, f1¥n§titket windous,lécoreboards, and shopping

f
lists, and a descriptive text that Explainéd FORTRAN
statements in terms of the model. The rQle—flow and f
model —f 1 ow groubs receiQed flchhart;representatioﬁsrgf»

b
each of the FORTRAN statements as well as the corregéonding

rule or model group materials. The groups that received a
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madel d?’a:;oﬁputer prior to learning‘réprese;;ﬁ;;;atment;
that provide a meaningful as%imila{ive set. \Tﬁédgéfbnd_ -
factor was %@bunt of practice. Some éubjects were -allowed

to practic; problems similar to those i1n the postte5t>§+tef

learning while others received no praFt1ce.

Subjects were firsé given an~algebra4bretgst~and
questionnaire about previous programming expérience. They&
were then allowed to read‘through the instructional booklet.'
)and learn the materialrat their own rates. 6ﬁ‘Complet16ﬂ. |
those 1in the bractice group were given a deck of practice
cards. that presented problems similar to those i1n the
-1nstruéfional booklet, and-were allowedmto wor k tﬁrough
them at their own rates. All subjects were given a

posttest of problems that varied Qxﬁgypel namely,

interpretation and generatioﬁ,and complexity, namely,

-
L

statement, mon-looping, and looping.
| Ve

S

Mayer found no effect due to praétlce. He éLesoned
that there was no eftect possibly because pracf:ce:tlme was
so0 short and the pr;ctice problems so simple and similar to
those in the instructional booklef. fﬁefe were no
statisticallv7reliable mairn effects due to method of
'instructign. Howgver,‘several interesting i1nteractions
were ftound. A two-way interaction was found in which the
model groups excelled 1d%interpret1ng programs uﬁxle the -

¢ non-model groups were superior in generating programs.

/,

Mayer also found a 3-way 1nteraction among method ot

instruction,'type of problem and complexity of problem. ;
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Super1or perforMance wWas shown byffhélnodglvgraup on .
looping :ntirprotatxon problems and by the non4-n¢e1'group
on éOn*IOOQInb qcneragiaﬂ'probiens} Use of the flowchart

resulted 1n better performance on generation and

. t o . ) - : * .
non—looping problems, which Maver clagsities as problems
1nvolving appleatzpn of 1deas very similar to those in the

-
t

‘text, but poorer performance on interpretation and Iooplng

prooieas.~uh1qh;ﬂayer describes as problems r-qgirxng

[}

eztensi1on ot the material to novel s:ituations.

ihe overail conclusion was that gualitative
di fterences 1n learning outcome resulted from the ditferent

treatments. Mayer accounted for these results by .

cfonsiderirg the model as an advance organizer. )
“Model 1nstruction provides the lcarneéguith a rich
set of prior experiences which are familiar to the
learner and by which new i1nformation savy be understocd
ang orqQanized; since the model 15 presented first and
nes material 1s then related to 31t., 1t shares some of
the characteristics of Ausubel’s ’advance organizer’®

tp.732), T .

He proposed that‘nsdel subjects had a meaningtul
learning set act:i1ve dur{dg le#rn;ng and-thus acduxred a
cognitive structure with strong external_ékn#cctxons
icoﬁnecéxons to the ;ssx-xlatxve set) and weak xnternai
oncs¥&doﬁn¢ctxon; between propositions xf'the new
natgrxai). .Non;odal subjects learned by rote and acqguired
F ] qunztxve structure with strong 1nternal ?onﬁec i1ons and
weak external ones: ﬂe“can speculate that the fﬁra@tlon of

esternal connections places new i1nformation at the ends o+

Yery long pathwavs 1n the learner’s cognitive structure.
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'Yhesejpathyays can be traversed to manvy other subséts ot
knowledge. thereby leading to transfer to new situations.
Un the other hand; inte?nal connections place new
“information at the ends of short ﬁatﬁ%éys'that do nbt lead
to previous knowledge, tﬁereby inhib}ting tar tFansfef{A

Advance organizer vs. post organizer. Another set ot

erxperiments (1976b) used the same model and a similar

experamental design to test the prediction that pfetramnan

with a concrete model of a computer will result 1n a

different pattern of transfgr than post—training with the
same model. Pretraining means that the model 1s used as an
advance organizer: post-training means that 1t 1s, used as 5
post org;nizef.;_Results ;ﬁdxcated that the advance
organizer group performed better on problems réqulryng far
transter than‘tﬁgﬂgést organizer group. This Conclusxon 1s
‘consistent with the ihterpretatxon that the locus ot éffecé
ot the organizerkls at the encbdxngA(or learning) stage.
nﬁt at the Eetrleval staée. In other,words. 1t 1; ’
~consistént with assimilation theory that states that the

meaningful learning set must be actlveidUr1nq learning.
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Activation of the assimilative set. T?e studies

examined so far address the issue of availability of a

m5;n1ngful learning set. Assimilation theory also suggests

that the 1earner'must actively use the~§ssimilative context

3

, during learning.r In the previous studies, the aq}[CEtion
of the meaningful learning set i1s taken for granted. Mayer
(1980) studied EIabDratiqgrtechniqUES‘aéié means of

~

effecting the activation. . He describes two commbn types of

elaboration activit1es.,{§ﬁé iSICDmparafive elaboration in
which a learner explains fhévrelation between CDAEepts in

tﬁe text. The other 1s integrativé el aboration iﬁ which a
lea}ner éxélains the relation between a concept in the text -
and othér concepts already in'mempry. ’Integrative
elasorat1on‘can be considered as a method to.activate use

ot an assimilative set.

In the +Darthvexper1m§9t of the study reported in
Maver ¥198ﬂ) +our treatments(were compared - advance
organizer without elaboration. model elaboration without
advance organizer, elabo;ation Hiihbut a model, and post
organxzér. This experi: t used the same model and a
similar design as the other experiments in £his study. The

post organizer group functioned as a control group. The

tirst groﬁ represenfs theﬂtypical advance organizer
tre;tment group, where subjects are given an organizer to
study BEFORE learning new 1n+o;qaticn, but shbjects’
ceghrttrve-processing involving the}organizer is ASSUMED to

¥

take place. The mogel elaboration group represents the

@
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case where there 1s empirical evidence that subjects did

engage in relating new information to previously known and

familiar cdncepts\DURIﬁG learning. In qtﬁer uords; an
aséxmi{ative set was demonsffably activated during
learning. The comﬁarétive elaboration groub approximates
fhé rote-learning situétion in Qplch }earners relate new
propositions to each otﬁer but makerno connections to an
ex15t1ng cognitive structure.

Rgsulﬁs,indicatéd-that all treatment groups performe&
bettef than the control group. ;owever, the treatment
groups could be ranked with respect to breadth of transter.
which Mayer defines in terms of length of fhe posttest
problems. Long problems,'involving a variety ot )
oberations; are considered examples of tar transfer.‘wh1le
short problems, with few d1§+erent operations, arefwm;
considered near transfef; fhe,advance organizer promoted

the broadest transfer and comparative elaboration the

narrowest. The model elaboration gro&p was 1n the middle.

These results show the separate eftects ot advance
organizers and elaboration activities. The logical next
step 1n research 1s Eo combine the "twu to egam1ne the
et+ects of an advance organizer whose use can be
empirically guaranteed through the Qsevof elaboration

ac+1v1+iii;) This combina¥ion s one of the features of my

study.
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Student gﬁllxgx. A second factor examined in Mayer’s

experiment (1980) was the effect of mathematics ability.
Separate analyses of results for high-ability subjects and

tor low—-ability . subjects showed no main or interaction

etfects for hrghtab1lity sub jects. There was, howevér, a

statistically reliable treatment x problem length

interaction 1n the low-ability group. The interaction

showed, that for low—ability subjects, the advance

orbanlzer promoted the broadest transfer and comparative

ef;ﬂbrafxon the narrowest. The model elaboration group was

1n the middle. These results ‘are- consistent with the idea

that low-ability subjécts are least likelvy to have or
activate a suitable assimilative contexi on their own.
fhey are, therefore, most likely to-be helped by activities

~-that provide an assimilative context, such as an advance

. - . o R . .
organizer, or activate an assimilative context, such as

1integrative elaboration.

+*-

Learning outcomes and advance organizer structure. in

~the tinal studyvin this series, Mayer and Bromage (1980)
examined advance organizers in relation to assimilation
theorv -at a much finer level of detail. Each programmlﬁg
language statement was broken down into a set of
trané;:t1ons, a transact{gp being an operation carried out
on some object 1n some memory location of the computer.
The same model of\a computer as 1n previous stud1e§ was
used as an advance organizer. Each type of “location*

—
reterred to 1n transactions - 1nput. output. mem?jj>
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locations +or data, and pointer to program i1nstructions,
Qas explicitly presented in concrete familié; térms‘;6f£he
advance organizér.a The four locations were called thé
conceptual énchérs. To aid analysis later, the text (new
‘material) was broke; down into propositions, uni£s ot one
idea, which in turﬁ were related to gﬁe conceptual anchors
in the advanced organizer. Idea units that weré*?elatéd to

conceptual anchors were called "concept idea units*®. there

were aiso "format idea units", that described the format of

-

the statementé, and "technical jdea units®., that provided
technical i1information. Forsiat and technical 1dea units

could not be directly réilated to the advance organizer.

One group read the organizer before reading the new text
(adyan;e organizer)s; the other grou reéd the organizfr
aften/%eadzhg the text (post organgz;r). Both groups were
then tested on the text using a modiftied recall test.

. The recall protocols were brokén down 1nto-
propositions. The prop051tioné were classified into nine
‘categories - téchnical; format, qf'conEEpt rdea unitss
novel . vague,lor connective summariess iext approp?1atg.‘
text inappropf1ate, or model 1ntrusions. Results supported
a3 pattern predicted by a551milation encoding theory._‘The
advance organizer grpub récalled more concept i1dea units,
novel summarieé; and text-—-appropriate and model 1ntrusions.
Ihe post organizer group recalled more technical and tarmat

uni1ts, vague and connective summaries, and -

text-inappropriate i1ntrusions. Again, there 1s empirical
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support for- the existence o+t QUalitétiveiy different.
learning Dgtcomes. Hnreover;lthe different_leafpiﬁg
outéomes are now deétribed in a way that relates more e
d1rect1y to the structure of the ofganizer and the new
intormation. Th1s'type of description of 1eérning ocutcomes
;ﬁproves on earlier studies, where iearning outcomes afe T «
described only in terms of near ang.?ar transter.

Another study that related learning outcomes to the'
structure of the organizer wés carried out bvy Derry'(1984).
Two greatment groups were used. One group received an
advance orpanizer, thch was a prose passage describing
five themés that would latEFfapbearvmnre specifically in
the téxt to be learned. The contfol group reteived.a

3

placebo . 1ntroduction. Subjects were instructed to use the

- 1ntroductory material as an aid to learning. Subjects then

5tudiég,ﬁ text about Greek mytholggyf - The advance
organizer and text material were broken down into idea
units which were organized into a‘higrarchical structure.
The i1dea unité weée classified as schgma;implied,

?Ehema-modlfvggg, or schema-irrelevant. Schema-i‘mplied

"1deas were aones that were easy to relate to the advance

organlzef with little extension of the organizer ideas

reguired. Schema—modifyiné ideas were ones that could be
relafed to the advance organizer with a chanée, A .
modification or additiOﬁ'required,té the organizer'ideas.
Schema-irrelevant 1deas were ones fhat were unrelated to

the organizer ideas.
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After studving the texf, subjects wereréiven a
posttest with :;ree subscales, one for é;ch of therthréé
types é¥ idea“units. The é&vance q:ganizgr Prqyp scored
highest on the schema—-modi+tying sﬁbs&ale. -The control
grbup‘scored higﬁest on therschema—implied subscale.
hnéther analysis showed that. on thé éghema—modifying
suﬁscalé, both advance organizer. and control groups were
able to avoid in@rgsion of advance organizer 1i1deas.

However, on the schema—implied subscale, the advance .

organizer .group showed greater intrusion of advance

I//Q\\:rganizer ideas than the control grodp. Derrvy concludgd

»

hat the advance organizer "app&ared simulfaneocusly to

—

depress recognitisrnhof schéma-implied’ 'detail and 1mprove.

recaognition for schema modifications" (p.102).

. e -
" Derry also found an interaction between treatment and

o

1

A : .
reasoning abilit;/ Nithih\the advance oGrganizer group.

-
/

subjects with high reasoniﬁg ability per+orhed better
r

i
&

overall than those with low\reésoning ability but reasoning
ability was not a determiner of success in the control
group. From this-result, she conclgged that,learﬁxng w1th
an advance organizer involved a logical reasoning procesé
rather than reliancé only on memorizafion. According go
erry, this resﬁlt implies that the Ebgnitlve processing

involved iy using an advance organizer is deductive 1in

nature.

Student ability revisited. The i1ssue o+ the

interactign of advance organizer and subject’s ."ability* 1s



Y

K - : ) 7 L - ;8 - ] o

a cloudy one. The "éariy"’advance’organizer studiES'(Hayer -
1979b) indiéated that.advance organizers had their greatest:
effect for inexperienced or low—abili®¥y learners. .Mayer’s
binomial probability study (1975a) showed tht learners who
were high 1n intuitions about probability faredrbetteqbwifh
' the advance organiier thégithose who were low in such

.-lntuitions. In Maver’s elaboration study (1?80), students

.with high mathematics ability showed no effect due to the

. . b ]
7 advance organizer, but low ability students showed- a

r

positive effect. Derry (1984).found a positive interaction

between advance organizef¥and nood reasoning ability.

-

fhesgﬂresﬂlts appear contradictory at first glance.

There may be two important reasons fqv”ﬁhis situation. The
obvious one is that there is a great variety ot different

measures used for "ability", so thagfthere is no consistent

operational definition of "ability” across the studies.
e f‘ 5 . .

v

Another possible reésbn 1s that the advance organizers
' ;ﬂi"'—‘f:” ! ’
themselves differ widely. For example, in much of his

-

advance organizer research, Mayer uses a concrete model of
a computer as an advance organizer. Thersubject matter of
the Drganizer includes i1deas like sﬁoreboards and shoppiﬁg
lists, which act as analogies for low level detaifs,»in the
mh1erarchica1 sense, for ideas in the new material. In
éontrast, Derry’s advance organizer is more ébstréct and
general than the ideas in the new material. Yet both

organizers are described as functioning as comparative

organizers, It may be that the differences’in the types of - )



advahce organizefguare respansible for the different : e

interactions.
e - * N .
Summary of findinqgs especially pertineht to-this research

Conr

aﬁany studies iﬁdicate fhat an apprapriate 7§sxm1lat1ve
set tacilitates learning of new- ‘material. whxyg some N
studjgg\%Mayer 197bb, Derrvy, 1984) 1nc1ude\1nstructxons to
subjects tD use the advance organ1zer as an ETE to
iearping, NONE includes any methods to ensure that subjects
actually are4relating the new material to fhe advance
organizer. My study will include an acti;ity im'wh1ch
subjects will have toikeep referring back to the advance
organizer and will leave. a tra;e of the connections tﬁat
they made between pa;agraphé of the new material théy are
'readin; and sections of the advance organizer.

Only poor operational dé%initions exisg for advance
.organizers. As a'result,va variéty of quite different
introdﬁctory activifies are calléd advgnce organizers in

the research. Th1s lack of operationalization leads to

incnnsistency, which,}in turn, makes’it very difficult to
generalize across studies. This qtudy w111‘;ﬁow that 1t 1s
possible. to identify different types of advance organ{zers
by their relationship to a hierafchical map of content
presented i1n the matgrial to be learned. It w1ll also
compare different types of advance organizers i1n an attempt
toc 1solate effects that are caused by these differences.

While advance organizers do not seem to confer any

advantage when measures of total learning are used, they do

\



seem to affect the guality of learning. Advance Drgaﬁigers'

appear to promote the retention of conceptual rather than.

>

+actual petails;‘ They appear to enhance the ability to
solve prbblems-ihatiinvolvé app1ying knowledge to nen‘)
si1tuations, but may retard the ability to remember'quégiic

. o
details. This,study will attempt to replicate some of

these findings. It will also relaté\ﬁhe learning outcomes

not only to the structure of the advance organizer and the

text iMaver and Bromage, 19803 Derry., 1984) but also to the

subject’s success in relating the new material to the

e

advance organizer.
Several advance organizer studies have looked at the
1interactive effects of a wide variety of measures of

~ability with conflicting results. Since all the studies

essé?f?s{:y involve learning from text materials, one would

expect that the subject’s reading ability woul@.be a factor

1in determining success. . Yet, this measure has largely been |
1ignored in advance organizer studies. This study hill

investigate the effect of reading ability.



HYPOTHESES

Coﬁéider how assimilation theory&bfedicts that the
different typeséo¥ advance Drgahiéers should work. Tﬁe
abstract concept organize;.activates an ékistlng Eognxtxve‘,
structure in the learner’s 6ind. Because this organizer 1's

at a higher level in the hierarchical map than the new

-

materigT’(see,Figure 2); the learner is encouraged to form

vertical links between the new material and the abstract

concept. These links can also be classified as external s&)

connections, Hetween the new m%teriél'and other

information, namelyy—the organizer. Other connections,
 J

both vertxc;l and lateral. already exist in the student’s

cognltxve//£ructure, relating the organizer to otHer N -

\ . —

previous knbwledge.' Thus, the*process of forming the
external vertical links between new material and organizer

completes a pathway that ultimately links mew 1nformation

to a large body of prewvious knowledge.

One can imagine the association of one piece ot

——

in?nrmation with another as stepping from node to linked
node of the content map. The abstract .organizer 1is &

predicted to promote far transfer because 1t acts as a

— T

node, or bridge, connected simultaneocusly to new
information and previously learned knowledge. For_exa;ble.

é learner who was given an abstract organizer should be

»

able to draw analogies between the new material and similar

novel situations more successfully than a learner who was
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given a different type of organizer; Assimilation.theory

suggests that in the process of making vertical

connectxons, lower level ‘details are absorbed, or subSumed,

E3

by higher order concepts. Therefore, learners given an
abstract concept organizer Qould have difficulty with

recall of items low in~the hierarchy.

The abstract concept provides conceptual anchors ‘to

N / . )
which ideas in the new material can be hooked, but other

thah that, does not give a learner an explicit structural
‘map of the new material. The leartersmust deduce the

structural map of the new material for themselves. Thus,

N e

given the task of organizing learned information, a group
o+ learners would be expécted to organize the new material

1n a variety of ways, depending on their success in
detecting the structure dfxthe material.

The analogy provides or activates an existing
cognitive structure in the learner’s mind which is at the
N

same hierarchical level as the new materiarf’yThis

Hl

parallelism is expected to encourage the learner to forge

lateral links between the new material and the already

tamiliar analogy. These links could also be classified as

external connections because they connect new material to

content about an entirely different_ topic. Because of the

.formation of external coﬂnéctions, the analogy organizer is
predicted to promote transfer to new situations. As with
the abstract organi::r, some loss of low level detail is

expected. However,'because lateral links would be 4orge&‘

- ———
U

\

"
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v(at several levels of the hierarchy, including the lowest

-~
—

levels, students given tﬁe anal ogy or§§qizer are expected -
to have less difficulty with recall of details than

3

students givenrthe‘abstract organizér.‘

‘fhe iearner’s Drgéﬁi;ation:o+ the new material sho&l&
reflect that of the analogy organizer. However. because
therlearner is mostly +or§iné lateral links, the
hierarchical structure of the analogy may be harder to
detect. Therefore, a variation in‘organizational patterns
would be éxpected as for'the,aﬁstract concept.

The outline is at a lower leve} of the hierarchical
map than éither the abétract conce;f or the analogy. Ai
‘learﬁ;r giyen an outline is given part bfﬁthe'strqctural
content map for the new materjal. Additional 1deas from
thé new haterial caﬁ’be linked fo the outline. mgst}v bv
vgrtical links, However, all the connections are i1nternal.
fhere are no connections to knowledge structures about
other topics in the learner’s memory. This situation 1s
predlétéd to promote near transfer but to inhibit far
transfer. Learners given an outline organizer are expected
to perform better on simple recall tasks than learners
given a conceptual organizer, but less well’;n tasks
requiring transfer to new situations. Thev are expected to
have difficulty relati&g the material to other thlngs that
thevy know.

Because the outline explicity describes the‘(d

organization of the new material. the content map that

-

hd
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students 1n this group develop is‘gxéﬁtted to reflect the

organization of the outline.

Learners 1n the dummy group are left to therr own

° devices i1n learning the new material. Because the dummy

v organizer. having no relation to the new material, i1s of no
. B ‘ 4 - . ‘ .

o use 1n organizing the content to be learned. it 1s expected

that students will use their oun&learnxng strategies. It
1s dxtfxCQL&;to predict the perfcrmance o+t thi§ group 1n
reléﬁ;On to the others. In a‘sanse, thé dumm;”group
 represents’a\a1xture 64 ;egrnxng strategies uhicgwmay be

mOore or less etfective than the strategy of using an -

advance organizer.

Summary o+ hypotheses

Un measufes ot near transfer, the conceptual'organizgr
') T ‘groups are expected to perform less well than the
Dseudo~organ12er groups. . Un the same tvpe of néasure. the .

abstract concept grﬁék@as;expectgd to pertorm less well

. . « [
N ¢

than tge analogy éroup. .
On‘éeasures of far tran;fer.'the conceptual oréaﬁi;ef
> | 4roups are expected to perform befter than, the .
p. - pseudo—orqanlzer groups. The abstracf concept group‘xs
agxpecteﬂ to. peréorn better than the anaiogy group.
ﬂn -easures of organx‘atxon of 1nfor-atxon. ‘the

outliine group 1S expected tovnatch the content nab of the

new materi1al sore closely than the other three groups.
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These patterns are expected'to be most evxden{.when/

students are able to correctly relate new_matefiél to the

o
organizer. o v v e
k‘\ - .
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METHODS

Sub jects WN\\\\J

.fhe'subjécts were 325 students in ten Grade 8

Mathematics classes.taught by four different teachers at

. . b :
Burnabv North Secondarv School. These ten classes

.represent the total ‘enrcllment in regular Grade 8

Mathematics in the school. Students participated in the

~
study with school board and: parental permission.

Materials
For each task in the experiment, students were given
written inétructions describing what they had to do and

<

showing an example of a similar task. Classroom teachers

\m)clarlfléd 1nstructions {for students wha require;Lextra

Is

help.

a . - I
-Jext. - The new material to be learned was a 2000—word.

-

article titled “"Computer Crime and Pfevehtion“, pért of a .
%et‘oé research mater1al§ developedIby,Dr. P.QH. Winne
(Ngnqe and Carney. 1985). The,articlé was written to be at
Grade 7—8;read1hé levei;";The article discussed methods and

examples ot computer crimes, broblems in controlling this

type of crime, and methods of preventiﬁg computer crimes.

5 - .

Information i1n the article was organized in a hierarchical

+ashion, ranging from broad general concepts like “theft of

—

saottware by thiewes can be prevented” to very specific

*
o~ B
i all,

v
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technical details like "programs can be locked by writing

°

extra tnformation between tracks”. ) ﬁ/

The text material was divided 1into 30 paragraphs and

0

washhrésented to students as ambookiét ot -erght

-

double—-spaced pages. A‘qu wa:PlaCEd,DESIde the end ofw
each ﬁaragrap? ot the article. For each ﬁqrégraph,
studénts Q(Ete déﬂn in thevbox, the ndmugrjof tﬁe section
in the organizér (descf1bed in'the next section) that they

believed related most closely to the paragraph. These

numbers constituted the concrete.tréce o+ students’

'attempts to relate the péragraphs ot the article to the

organizer. The text is reprgéuced 10 Appendix A,
\- c . N
Organizers. Four different organizers were developed:
abstract concept, ahalogy, outliné, and dummv. Each
organizer was approximately one double~spaced page 1in
length and was divided into four numbered sections. The

sections were numbered to give students a simple way' ot

1denti+ying them during tracing. Copies of the organizers

‘are presented in Appendix R.

The abstraci concept organizer was a passage

descrgéing the 1dea that new inventions give rise to new

abuses, whith 1n turn give rise to new methods of

controlling the problems. - The organizer dealt with general

»

1deass there was no mention of specific technologies or
; \\ : ! =

-

crimes. This organmizer was operationally defined as |

abstract because 1ts content would be +ound at a

LQiFrarchlcally higher lgvel'than the new material (see box
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1 1n Figure 2). Students would have to make vertical links

to relate new material to the organizer.

2

The analogy organizer described the misuse of office

v -
e .

photocopiers and efforts to confkol,these abuses as an
- - o L ’ e

analoq; fo camputer cfime and prevention. The Cohtent,map
at this méte;ialfls at the same hierarchical level as iher
~FFEW méteflal (seé bdx 4 in Figure 2). Students would have
.Eo make'prlmarily lgteral/links to relate the new métériﬁl
to the analoqz ofgan1ze:i

The outline was a point—form list of topigs covered 1n
the new material. it wa; éresented as foﬁr head;ngs, each
with three sub-headings. The outline was a summary of the
spatxél map’ that was used inAtheédevelobment of‘the text
materxgl. Its content map 1s pért of the content maé of

<

the new material (see box 3 1n Figure 2). Students would

- .. gt

have to make mostly vertical links in relating the new

material to the outline, but these links would not connect ,

‘Hlth any previous k;ouledge. . 3 S u' - ™
The dummy organizer was a gemeral passage about .

computers and how they have become more common since their

invention. It contained no mention of computer crime or

prevehtion of computer crime.

Attitude guestionnaire. This instrument consisted of
16 1tems to which studentsfchose-responses on a scale from
. t ’ )
1. to S, Nine of the i1tems were questions about the

students’™ opinions of the text aqg,kﬁéw;eading tas

other seven 1tems were various other questions about

-
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»

computers. The guestionnaire was used as an i1nterpolated

task between reading the text and administration of fhe

first of the achievement measures. The results of the |

Ea

questionnaire were not analyzed. ~Theé questionnaire 1s

reproduced in Appéndix C.

Free recall. This measure of achievement consisted of
. T ’ e

five shﬁrt—answer questions covering the 5pectrum»0¥
content in the text. 'Thzﬂguastionskvarled 1in their level

+ generality, that is. their reference to hierarchical

Jdevel of the structure of the content. The questi

classified as being targeted~4t the top. mxdole.

or lowest

level pf the hierarchical content map. The mostugeneral

gquestion asked students "Nhat'impoftant points does the

articie give about computer crxmeq". The gquestion -at the

_/4 most spec1f1c level of detail asked "Why do people commit

computer crimes?". Students were instructed to write as

many points as they Ebuld remember in answer to each
N

questlon. The purpose for posxng questions at d1+ferent

hierarchical levels is gé/‘hed light on the eftects of the

different .advance organizers., The questions are reproduced

4

1n Appendix D.

Categorizing task. Students were glvén a set ot
fifteen index caigs, each containing a term (word or
phrase) taken verbatim from the text. Students were to

organize the cards 1nto groups and g1vé each group a name

®

plus a short description. Examples of the terms used are -

data diddling, audit trail, fingerprints. Terms selected

—— -
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were the most techni;allterms used in‘the article. It was.
assumed that.the w#?s in‘uhich»students ouped therfermé
wouﬂq ré#lect-the structure that‘they had imposedvon the
matérlalz. The categorizing task is presented in Ahpend}x

¢

E.

Multiple-choice test. This measure of achievement was

divided 1nto tuo_parts.,‘Both parts of this test are
reproﬁuced 1n Appendix F. The first part was a

cc;ventional test containing fifteen items., evenly sampleq

-

from the entire text. In developing the items. the text

was first divided into 15 sections of approximately equél

length - generally two paragrabps. A questibn was wriiten

. +or_each seétioni¥ Each item offered {four answer choices

/

and had only one correct answer. These questions yére used
to test the student’s ability to remember particular

details.

- The second part also contained fifteen multiple-choice

1tems addressing content spread over the entire text.
. B 3 . s
However the four options for each item contained three
' ) gy SN

- 7

correct alternatives and one wrong alternatﬁ@?. Each of

" the correéfialternatlveé was phrased 1n a‘uay that -

corresponded toc one of the three advance organizers.

>

Specifically, one alternative was expressed in abstract

terms, one as an analogy, and the third as a paraphrase of

material in the.te?t foutline). Here is an example of this

type ot guestion.
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One characteristic of many computer gfrmés'is that they
A. are like petty theft in factories.

R. are a new type ot crime.

L@

- .
C. invelve moving around information stored 1in

computers.

D. involve machines a¥¥ecting‘bther machines, not

»

people. S R

Here i1is the classification of the alternatives.

A — analogy . -

E - abstract

c - outliné . :

D - wrong : (fv - s
Students were asked to rank the alternaéi?é% from 1 to 4. .
ane corresponding to the best answer‘'and four to the wérst,
based on their i1dea of the‘correctness of each alternative.

N E)

Aptitude measures

e

Two aptitude measures were uced. One was readipé~

comprehension measured by the Gates-MacGinitie reading

tast. The test had been adéinistered to students by school

staff at the start of their Gradé 8 vear. Scores are - -
expressed as a grade squivalents. For example., a score ot
8.5 indicates that a student’s reading ability falls

betwsen the average reading abilities of*stﬁdents 1in Grade

8 and Grade 9. \\\k_,¢-¢ﬁ

The other aptitude was average school lettergrade.
Ihe school uses a sevé%—poxnt lettergrade scale, where A=7,

B=5, C+=5, C=4, C-=3, D=2, and E=1, to evaluate students 1n

(T
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each bject area. Tne averageflettérgrade for each

 student was compnted by averaging the point values of

-

let ergradesfreceived in four core subjects, namely
o/ - ,
Eﬁbllsh, Social Studies, Mathematics and Science, takgn

/rom students’ Spring report cards. These were the mast
//FECEnt‘l ttergrades availéble.

// Experiment design and procedure

// . Students 1n each classroom were randomly assigned to
// —r
/ one of ‘four treatment groups. Each treatment group

" received a d;f*érent orgénizer - abstract concept, analogy.
outline,~o:gdummy; the same text material - the article

about Compﬁter Crime and Prevention: and the same

-~ £

evaluation instruments. Random assignment of students in

-

each classrocom fo experimentally formed groups was done by
arranging the different qonlets in a random sequence prior
to distribution, then having the cléEEFEdE‘teachérs
distripbute the papérs by tﬁeir usual method. Some teacheré

. - -~
distributed the papers by placing one on edch student’s

desk themselves. Others handed a gfbup'of papers to the

first student in the row. The student then passed them out

to qlassmates in the row. There were equal numbers of the

. four sets of materials given to each class. However,

1

¢

ecause some students droppe@\out of the study through

bsence or lack of parental permission, the actual numbers
1% the four groups within each classroom did not always

equal 254 of the students in the room.

~
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The treatments were administered by the students’.
kkegular classroom téathersf The procedures of the stﬁd;
wereiexplained to the teachers By the researcher in a
one—hour meeting. Teachers were also given a de£ailed set
Df instruétiansu;;ifdllow while administering the
treatment. These instructionsrare reproduced 1in Appendixf
B. | |

The experiment cohsiéted Df the following sequence of
activities. On thei§irst.day; students were g1ve;
instructions which explained how to record thélr ’

assessments about how a paragraph in a text described or

e —
4

extended information provided in a section of introductory
material. Classroom teachers handed out i1nstructions and
read the instructions out loud to the students, offering

°

additional explanations as-heeded. They gave students

»

addifional individuél explamations of the i1nstructions whe
needed. ‘). L S .
Llassroom teachers then handed out fhe introduction
plus text booklets. Students'feaq the-organizer firsf.
Second, they read thé text. As they read the text, they
wrote a nu@ber in theiqu beside each paragraph of the
" text. The number cor?espdﬁhed to aone of the numbered
sections of‘the organiger. Students chose the numbefed
section 6+ the organizer that they thouqhtvrélated @ost

?

clo=ely to each paragraph that they read. ngy were .

1.4 4

15:2tructed to use a zera if they thought that there was ho
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relationship. The orgahizer was avaiiablerduring this
activity.v | 7'“
.The numbering activity was included for the following
reasons. Firstz the aétivitylforced the students £oArela£e
the text that they‘were reading to the organizer, thus H
guaranteginglthat activation of the—organizer,actually did
occur. . Sgrond, the activity left behind a simple trace of
the students’® cognitiQe processing 6+ the text,'that is, |
—— —+he process of stﬁ%ents’ attempts to relate the text to the
organizer. This traceicouldrsubsequentlyfbe analyzed. |
Students were given 25-30 minutes to complete this éask.
The questionnaihé was administere& next, after the
text packages had been collected. Ahswering the

;gquestionnaire functioned as an interpol ated activity

between the presentation of the new material and the free

-

Vrecail tag:.

At+te the’questﬁpnnaires were collected, cléssroom
teachers.handed out/éhe free recall task. Students had, i
20-25 minutes to cémplete this task.

On the second day, classfoom teachers handed out
rﬁstrUctjoné for the categorizing taék, and went over an
example task with the studenté. Students were then givén a
sef of 15 i1ndex cards with terms‘¥rom the text p?inted on
them to cateqgorize. They re inétructed to use two to

tive cateqgories, to give eagh category a name and

descrfption, and to list thé members of the group in rank
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order, from best\example fo worst. Students were given 30
miputes.for this task.

Aftér tﬁe cétegﬁrizing task was collected. classroom .
teachefg'gave out Fart I of the multiple-choice .test. As
students completed the first part of thé tést, the'
claésropm teacher éollected it'énd 1ssued Fart 11 of the
test, drawiné/zag student’s attention te the different taék
to be doné in ﬁ;;t II. Fart Il of tge test was prinfed on

coloured paper to emphasize the difference from Fart I.

The classroom teacher collected the fests as students ’

T /\-"‘ - -
+inished them. T ,
- - e .
Scoring T '

T - .

Traceof advance organizer use. The researcher

prbduced a set of correct "“traces" for each organizer by
\ /f“\ = . ‘
identifying the numbered section.of the organizer that

related most closely to each paragraph. qurect‘traces for
the abstract concept, aﬂg;ogy,'and'outlihe organizers were
humbers from one to four. All correct traces for the du%my ('

organizer were zeros because the dummy organizer and the o

<

tent were unrelated. Student traces were marked correct i+

they matched the researcher’s traces. The trace score

calculated for each student in the study was the numbefsof

-

correctly traced paragraphs. .

4

Free recall task. For each of $he five short—ahswer

o

questions, a model answer was written listing 1dea units,

ei1ther noun or verb phrases from the text that were ;j;udged

‘to be correct poiﬁts in answer to the question. " Model



answers for these five questions are bresented in Appendiyx

H.

[

FPhrases in students’ answers were classified as
{ollows. FPhrases in students’® answers‘thatrwere requiréd
for goéﬁjgrammar or introductory phraseé referring to the
question (e.g. "“the reasons why people commit computer

crimes are..."'") were ignored in scoring. Substantive

phrases were considered to match an idea unit in the model

" answer 1f they were a verbatim or paraphrased version of

the model “answer idea. The score for each question was the
%uﬁber of correct idea units contaiﬁéd in the sfudent’s
aﬁsker. hd&itional phragESICIaﬁses in the students”™
answers were classified as irfelevant, extf§beous,‘or;
wroné. Irrelevant phrases were thosevthat were contained

210 the text but were not part of the model answer; vet did

e ———

not contradict fhe model answer. Extraneous,phfases were
those thgt were reésé;able parts of answer;-to the given .
gquestion, bﬁt contained information that was not in the—
text. Wrong phrases were those that contained indgrrect
 1n+ormatioh or inappropriate responses. »

For example, one of thg fre; recalil questions was
"According to>the article, why do‘péople commit compufer
crimes?". The model anéuer consists of the following idea
units - for gain, for perr, for money, out bf spite, for
information. Examples of correct idea units are —,+or
personél profit. to haive control, to get rich, for revenge,

to find out things you shouldn’t. Examples of irrelevant

. ) -
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points are - by .changing information, to get a hotel room

-

without making feservations, to get cnmputérffime.
Examples of extraneous,idea units are — for fun, because

they are’dishonést. Examples of wrdng,po1nts are - so they

can work in their business, 250,000,

Intrusinns-from the advance organizér were classified
és extraneous points. It was intended to make these a
separate category, but there’were s0 few that,rfkdgs

-

decided to include them with other extranecus points.

-

;p summary, the free recall scores consist of the
number of correct idea units for each Question and)the
total npm?er of correct idea units for the entire task.

All,marking was done by ?he'experimentéf. Each

student’s answers were marked twice, with a time i1nterval

~

of one or two days between markings. Answers that were
classified differently on the second marking were set aside
tor a ftew days, and remarked again. Only abduf 5% of the

answers had to be remarked.

&

Categorizing task. A modeLNagswer was constructed by

~using the main points of the outline organizer as sultable

group Hémes; The outline was used as the reference point
for judging students’ answers because 1t most directly
describes the_overall structure'ofAthe text. Threé model -
category names were established - computer crime,

preventing computer crime by protecting hardware,

preventing computer crime by protecting software. A

[} -

: ¥ .
reading ot students’ answers showed that a large number did

—

a—



not d:iférentxate betﬁeen harduare and software protection.

fhereiore, a category szmply called prevggtxon ot coaputer;
P

Crrme was 1ncluded ain the list ot acceptable namesf

e

Category names plus descrzptxons chosen by stpdehts~

ue;e claésxfzéd as appropriate or 1nappropriate. S, |

" Appropriate categories were those fhét matcﬁggf;ategor1e5
_in the model answer or were subsets of ghbse categories '

according to the outline. - For example,. "uays o+ committing
R r

computer crime”. and “examples ot computer crime" are

. -

second-level entries 1n the outline. “How to stbp computer

crime” 1s an example of a paraphrase of a model category.

S inappropriate categories were those that did not retlect

any relation to the text, for example, “terms that start

With “¢’", "words | don’t know®. A list of category names

- ; E used by students 1s presented 1n Appendix I. , - L\

) . Students’ placements of terms on the iAdex cargs 1nto
‘categories were ciaséx?ied gshcorrect; incqréect. ar .

s xnappropriate. AN ites was consxdered correct 1§ the

!

student placed 1t 1n an approprxate group. and the 1tem

beloﬁqed 1in the group. accordxng “to the student 5 R

y

- '¢§' ge+inition. An exaaple 1s the placeaent o+t “data diddl?ng“
in a category called “conputervcrlme§9;' An 1tem uas‘éarkéd-
1ncorréc; j§ 1§.u§5ﬂdlaced¢1ﬁ'ah apprqprxéte cateéory,‘but

did not peionéuto that category according to the student’s

detinition of tne categorv. For example. placement of

o

; “data diddling” 1n a category called “ways to prevent

. computer crieme” 1s i1ncorrect. Data digdling 1s a“typé ot
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computer crime. not a method of p?eventing\such crimes. An

e

1tem was marked  inappropriate i+ 1t was placed in an

2

1nappropriate cateqory. An example uouldrbe the placement

of “data diddling” in a category called “words I don”t

rnow' - “ . v ‘ ' —_—

Three scores wer e produced. The appropr:ate—cétegory

score was the percentage of total groups -used by the
'sthdent that ueté judged to be appropriate. The
correét-1tems score was the number of terms that were

plaéed‘éorrectly 1n appropriate'categoriesa The
per&ect-éategpries‘scoré‘fas the percentage of total groups

A

used by the‘studentﬁtﬁat were ap&?oprlate and contained

o
S

only correctly placed terms.

EacH student’s answers were markgdvtuch. with, a time

«
!

1nterval of one or two days bétueep ma?klngs}‘ Answers that

were classxfxéd ditferently on the second m rking were set

- <

asi1de tor a few days, aﬁdirema?gedgagaln,' About 5% ‘ot the

papers had to be-remarked, .

Multiple-choice - part 1. [he score tor this_part ot
. N - < R . L ‘

_ : : - - A P L
the test was the number of cogrect{fesponses, T

P

%

Mulitiple-choice -_pért‘II{Lthems'tﬁaﬁ,studehts rankea

- iEY N
x o -

’ £

in the +1irst and»last;posxtlops Héré_consxderbd},,Epué;

scores were generated.  The i1dentify-wrang score gés the:
number of inco}rect alternatives that wefevrankéd;1a§p.

v %

- The abstract score was the number of times that the

alternative expressed 1n abstract terms uas‘ranked first.

Similariy, the amalogy and outline scores are the numbequf,

ar

-

LY
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‘tlm;;:;QQEjeath of those
fi1rst. e

Table 2 shows the ranges of scores on all apg}tude and

1
¢

achievement measures.

v,



Hange of Scores on Aptitude and Achievement Measures

Aptitude/
Achievement

@

TARLE 2

Highest Score.

-

Actual Kange o+ Scores

except reading comprehension,
and lettergrade.

score 1s 3.3,
score 1s 1.0,

Measure FPossible Minimum Mas 1 mum
keading Comprehensiop— ; )
grade eguivalent 12.7 3.3 12.7
, »<39{ettergrade +
- points 7.0 1.0 7.0
frace 0 & A0
Free Recall Task \
Short-answer
guestions ‘
#1 S O 4
CH2, i1 O 6 ;
#3 Iz O to
#4 17 - O 4
#5 A 0 X
total 71 -~ 0 ) 22 L
Categorizing Task .
appropriate- 1.00 0, 00 1.00
cateqories
correct—items TS 0 15
pert+ect—- ) 1.00 0, 00 1.00
categories
Multipke—-Choice :
) Test
part 1 15 0 15
part 2 - i1dentifv- = : 1 14
R wrong ' ’
— abstract 15 Q .8
- analogv 15 Q 9
~ outline = i 15
NOTE - Lowest possible score 1s zero (0) '1n all cases

where lowest possible .
where lowest pnossible
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CHAFTER 4

‘ — RESULTS AND DISCUSSION
/ -
Descraiption of sample e N

/ 0+ the 325 students who were the potential sample for
/ ,
/éhxs study,. 227 actually participated;s 98 were not included

/
/

// because they were absent on either one ordgoth dayé of khe
.treatmént,kor, did not receive parental permission to
partic;pa{;. |

A 6ne~way analysis‘of variance revealed that éhere was
no statistically reliable difference among gfoupsAnq eitherl
of the two aptitude’measur;s»(p>.10), F;ading campcehengién
and average lettergrade (see Table 3J). Reading
cdmpfgﬁension scores were unavailable for ébz 64 the \w\
students. These missing cases represent students who were
not given the reading test at the start éf the school vear
for a variety of reasons,/ﬁncluding absénce on fhe testing_
day and late-regigfration. Lettergrades were unéQailable
for &% of the S$Ud?nt$'« These,miésing ﬁases represent
students whose reporf cards were not in the student ?ecord
files fo which the researcher had access. ¢

The correlation between reading comprehension scores

éng average letter jrade<was :53 (p<.01) {(see Table 4).

The positive correlation vErifies the expgcted reiafionship

that betté; students are better readers and vice versa; )

The value of the correlation, however, indicates that each

variable measures non-overlapping skills.



TABLE X .

Means, Standard DeViatiohs, and Cell Sizes of Reading

Comprehension Scores and Average Lettergrade by Group

Treatment Reéding Comprehension

 .Averagé Lettergrade

14

65.2%

Group

mean © s.d. n mean s.d.
-__._“._ _________

abstract 8.35 2.22 43 4.35 1.51
_ ¢ e

= _ analogy = 8.32 2.17 a8 4.54 1.71

outline 8.53*‘? 1.78 44 4.44 1.63
. B

dummy 8. 664 1.73 45 o a0 4,52 1.73

total 886 7 1.97 182 4,46 1.64

— - .
’missing cases 435
19.8% -
1
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lracing
' Stu&entsrwere instructed to relate the paragraphs in
the artlcle'tha¥ téey were re;ding to numbered sections n#
the organizer. Students were not tald that one of the ~
rcrganLZers:was a dummy, thatiis, had no relétion to ther
articié at all. Trace scores wéfe positively corrélétea
with Gates;ﬁacGinitie‘readingkcomprehension_scores kr=;18,

p=.01), and with lettergrade (r=.21, p<.01) (see fows i and

S
-

2 ot Table 4). The lowgcorrelations indicate tha; tratinq
involves different skills tharn are measured by these two
aptitudes. A one—way analysis of variance showed that the

four treatment groups had statisticallybreliabIE-
differences in trace scores (F=18.21, p<.01).

Duncan post-hoc comparisons subsequéntly indicated

that students in the outline group traced far more

succgss{uilw than students in any other group ( p<=.01).

The outline groﬁp score was 61%, while the scores for the

=

other three groups ranged %rom'292 to 412be~thg‘maximum

score which was 30 (see Table S). The higher tracelscofes

taor the outl}nergroup are expected because this group héd

thé easiest task. Because the outline included information —
that the studenté were also reading in the article, fhg“lu

students could relate the text information to the outline‘

simply by recognizing common information.
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Treatment Group mean 1 s.d. ‘ n

abstract concept - . 80 29;// 3.91 51
>
E g B —_— / / )
analogy /11,22 37% §§.69 60
) B /
outl ' v 18.33  bi% .
outline o 3 6b1% | S.88 a8
dummy 12,36 41% 10.74 . 58
total . . -12.78 437 7.86 227
3!
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Trace scores were low (41%) fa; the dummy group.
Since the sections of the dummy organizer bOfS.Ad reléiionr
to the téﬁt on cpmﬁuter crime and preQenfion, the correct
tracing for this grnuﬁ‘wgs to identify all paragraphs in
fﬁé fexffas having pothing»fo do with the organizgr. It

appears that students in this group did their best to find

)

'some sort of connection,’'even though none was there. This .

interence is dfawn from teachers’® reports that the only

-students who asked ofher than methodological ‘questions

AN

- during the reading anﬂ§;racing exercise were from the dummy

group. Students wondered if they were\doing something

wrong because they thought thaé‘{;;‘or anizer had nothing

to do with the article.

Trace scores were lowest for the two conceptﬂal

organizer groups, 29% for the abstract group, and 377% for

‘the analogy grodp. These low scores indidate that the task

of relating new information in-the article to the

conceptual organizers 1s a difficult one. There was a
-~

statistically rel;gblei9ifference between the means of the
abstract concept and the analogy groups (Duncan post-hoc,
p<=.10). The abstract concept group had the gréateét
difficulty in tracing. .The abstract concept brgan1zer 1s
more ébstréct, mor e general, and is at a hierarchically
higher ievel of information than the analogy. Content in

the abstract concept organi;er was the most difficult ¢or

students to relate to paragraphs in the text.



¢

..'68'_

The general difficulty of making conngctions to the

conceptual advance organizers has major implications for S
the interpretation of pfevious résearchf -The lack of .
e+;ects due to types df-organizers reported in many studies . ‘3

may be due to the léck of effective uée of fhe organizers'
by students rather than to characteristics of the
ofganizers themselveé. Studids that‘&omp;;; groups given.
different types,ofiorganizéfs wfthout offering empirical
ev1dehggwghﬁz the organizers were acfuall?iused may, 1in
,realify:-be comparing’groups that were unablesto make
proper use of an organizer; Qhatever t?pe it was; af
course; if subjects were not mak;ﬁg connections between the
organizqzﬁfnd a te#t while learning, no differénces among-

groups would be the expected result;

/
/

Ef¥gc£§/

. o explore fhe'relationships between achievement and

of

)

on achievement

\ different types ofﬁorganiéersrfurther, a multiple

N

regression analysis with backward re%ettion.of

sfatistically unreliable pfédictqrs was carried out. In
/Backward reg;essiong alllpredictorg afe.initialfy ehéé;ed
into the regressidﬁ equation. Then, stgfistiCally
unreliable‘prediéfoks are, removed, one by one, - until only
statistically reliable terms are left in the équatiqn.
Achievement measures served as the cri#eripn vériables in‘
these analvses. Predictor variables ente;ed into the

eguation Qére lettergrade, trace, three a priori group

contrasts ahq s13: aptitude-treatment interactions.
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Three a priéri contrasts o# gfoups were i1ncluded iof
make thér@ollowing cémparisonsi:
1. compare the ﬁwo’éonceptual organizer groups, --
aﬁalqu’and abstract,yagainst each 6ther (V1)3
2. compare the two pséudo—organiéer groﬁps; Qutllne
and dummy, against each other (Vé?;
- compére the combined conceptual érganizer groups S
against the combined pseudo—d?gen?zgk g;éuﬁsv(VBQ.fk,
- The student’s average lettergrade reflecﬁs é brOad.
group of skills that promote achievement in scﬁooL;“'Tﬁé W:'

~

lettergrade measure is by far the mosf'éommon me;suné uégd
in practice to assess a sﬁud;nt’s suc;e;s ih»leérn1ngaat.
school. Reading comprehension is another QEAQUre ﬁﬁat'is
generally correlated with successful achieveéént; REaalng'
comprehension 1s a.méésure qf a narrowEr group éf-;kllls,r
Although it would have been valuable to include\;ead1nq:
comprehension as a predictor in regression anélyses on
students’ achievement, this measure was left ogt of the
regressiqn analyées +or the practical reason.thét scofes

far 20% of’thE’éample were unavailable. Such a large ,
reduction in sampie size seemed too high a prxée fo pay for
the pntential additional predictive power to be gained by
including,reading comprehension. Readhﬁg comprehensioﬁ and -
letterg?édé are positively correlated (r=.53, p<.01),

indicéting that there is some overlap in the skills

measuréd by the two aptitudes.
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One-way analysis of variance earlierfshnwed that there
were étatisticqlly reﬂ}%ble differences in tracing‘success
among the treatment groups. This finding ied tn.inc1usinnv

ot tréce 1n the regression equation, both as a main effect,

. and 1n interaction with group contrasts. ,
. . ‘ 1

Two sets of interactions were included - interactions

- ¢

ot lettergrade with the three group contrasts; and
~1nteractions of trace scores with the three group

4 . -

contrasts,.
- The tegréssicn analysis vyields a regression equation
for each criterion variable.- The equations are of the

form -
criterion variable = constant + b,XL + b, X, + b3x3+;;_

where b’s represent regression Eoefficientsfand,X’s
represent prédiétor variablés;- Simp;ifiéd regression e
eqgquations can be calcufated to éhow the effect 6+ each of
the predictor variableé separaﬁely using a,methnd-described
in Winne and Marx (1983). For'example; tp find the
equation for the effgct of Xh, 311 terms‘not containing

this variable are collected together, yieldihg’

criterion variable = (constant + plxl + b3x3 + ...y * bpx.

. Then, appropriate-droup means are substituted for the terms

‘g

within the parentheses to produce# a single constant. This

P

vields a simplified regress1on3équation of the form -



criterion variable = new constant + b, X .

This method allows for a straightforuard‘Fﬂkefpretatxon o+t
the unique effect of each predictor variable.

In the following discussion, each criterion variable

and its corresponding regression equations will be \T

discussed separately. [nkthése diébussions. 1t 1s

{

important to keep in mind tha;'the predictbr‘yarxap}es are
fesidualﬁzédg?ariabiesj iThe procedures of multiple
re;ressioh mgkgrali‘iheﬁprédictor variables 1n a Fegressxon
_équati;n statiéficarly inqebendenﬁ of. each other. Except

in the rare case where . predictor variables are completely
, o

uncorrelated wi th éachrothér; the multiplé regression
* o

proceddre,changes the ctonstruct that is represented by a

-

particular variable (Winne, 1983). In backward regression,

all predictor variables remaining in the regression

equation are residualized for all other predictor variables
still in the equation. . o :

For example, suppose that two_predicxors, lettergrade

and trace, remain aé the final step of a backward

regression on some criterion variable. These two variables

7

are positively correlated (r=.21, p<.01). Multiple

regression removes the common variance shared by the two

-

variables, leaving two residualized variables that

represent constructs‘that are different from the original

-

ones defined by'thé lettergrade and trace scores.: In this?

particular case, lettergrade in the rebressxon'equatlon

el
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: o N a vooC et . ‘ o

uould represent a aeasure of student succcss in schooi uzth

'rthe 1apact 04 traceirtnoved. Sinilarly, tracg in the

reqressxan equatxan wouid represaﬂt a mcasure of trac:ng

< « a
———

gh)lrty unth the 1upact ot Jetterqrade r&moved. ,  e

T - fhe changes to cpnstruct‘valtdlty 1ncr!asa,aith f" -

:ncrbasxng valués—cf the zero—-brder correlations between -N

predxctor var:ables. Hany 'of the predictor,vari&bla§‘§n ‘.

thzs study ‘g@e dh<correlation§ with each othér jsee’Tablé

43, it xs xmpossxb&e to defxne precxsely uhat coﬂstructs

s

the residualized variables,qeprESQnt; H?ﬂQVEf, lt 15 5

‘ 4

:mportant to remembef dur:nq the foiloulng giscuSBlon that

R - 5 | o
- . ¢ < %

_the constructs represeﬂted by greﬁxctor varzables in the

+

regressxon pquatxons may- have 51xght1y altered meanans as"’;

- < kg
< . @ K . < L
“ - e ., - .
. - . . .

a result ©f .the regregsion Drof:édw’&s-‘ : A
. . . 5,:._,» S f“fj‘b . i a\:ko‘% - &
wer _guest)oos. The five .

¢ e = B s
R

)

*arqeted oh a d;f&erent Ievel ot the hxerdrchxcal “mag

q? T %,

the coqtgnt% Becagig z% was hypothesxzed that thﬁre uguld

[:8

o ° -
[’Q

bg a ﬁetatxpnshxp betueen tvpe of organ:ger and spccess at

1 - h

ansugr:nq questxons at part1Cu1ar hzerarthxcai ievels,

TS
i B . ¢ I

9 .

o v

zqqﬁvxduys questxon scores as«uﬁl! as . the total 4ree—reca;l

L Q e ) ¢
. .

;scarc. uere'treafed<bs'cr;terron varxables 1N Bl sepafata
. : - A v -

rtqresfion analvﬁbs . . s RS IR
a - gy ' : " o -3 ) ' = .
thréssxon equin:ons &or tctiimscore on the frca

Lo

?ifai! tasb see Iib!is-é.“?g‘ﬁho«eﬂ stat:stxcallv rel:able

» ‘e
= .

ﬂuzn 00*ccts due to’ letttrqradc, tracc and thcatfpr:ofx
¢ o v fa €, &

qr0up conxrast cgnogrtmq th- conb:nod conceptqll;nrqanxzcr

At - o . » - v .
L « B o LC.E - s . . . RN M )
N . : ! X - a
- ¥ I i ) s
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spsﬁydo—crganizer:group, 1= coded —1. Since' the regression

a't - - N -

‘groups with th: combxned pseudo—organx;er groups. - AS

,expe;ted. performance'an thxs task 1mproved thh the

.ability of the student, Hore iﬁportantly §or thxs 5tudy.$

performance also 1mproved ulth success in tracing. rhe a

" -
-

priory contrast shoued that the combxned pseudo—organxzer

groups outperformedxthe compxned conceptual organizer -

E.' ® >

groups on the free recall task (see Tables 6. 7). In the

2

vector for the contrast, the qroup mentxoneb first, in this
. ) ) /_,.‘__,,”‘ -
;ase:_the combined'cogcéptual’group. is coded +1. The.

group mentioned second, in thi's case, the combined

- . ¢

°

sSE{Qiéisﬁt 1s negative in this case (-1.52). the "adjusted

,meaé for the ccnceptuar group 1s loﬁéred; while {hat foﬁ B

2. £

the pseudo—-organizer groﬂp s ra:Sed."Th}s result 1s

cohsistEnt with theorv. Advance organ:zer thec;y suggests.

" that us;ﬁ;;yorganxzers will]l enhance meanxngfu{vle;rnan and

tﬁere{b

actually impede recall of low-level-details. Since the
tree recall task is one 1n which mémorv ot details 1s

tested, the sonqéﬁtual‘organlzer groups are expécted to -

- - o

perform worse than the pseudo-orqénzzer“groupsf who are

presumably learning less‘mean;dg%ully.

L

achievement onigﬁsks requiring transter. tut may

@

/
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TABLE &

kFlNAL STEP oF BACVWARD REJECTIDN REGRESSIDN ANALYSES

Short—nnswer Questlonq

— v — — e . — i —r—— e T — - — ——

J.

(Free\Recall)

‘hxerqrqhy :
level = middle:

- - constant

.17

©

Criterion - Adjusted Variance
Variable ” Predictors b~ t P %
total YL 22 lettergrade .70 §5.20 <.01 L11
L trace .14 3.94 <.01 . .06
‘trace x V3 .13 3.56 .1 .09 -
w3 -1.52 -3.32 <.01 .04
constant 2.10 3.09 <.01 ’
short-answer .09 lettergrade LOF 1.73 .09 .01
question 1 trace .04 3,75 <.01 .07
hirerarchy trace x V3 .04 3.45 <.0t .06
level = lowest - trace x V1 © -.02 -2.44 .02 203
‘ ; V3 -.37 -2.77 .01 .04
- constant 290 4.66 <.01
short-answer . 20 lettergrade .22 4.49 <.01 .08
question 2 trace L0858 3.92 -01 .06
hierarchy trace x V3 .04 3,45 <.01 .05
level = highest trace x V2 .01 2.05 .04 .02
, ’ ~ V3 ) -.46 -2.70 .01 <03
' , - constant . .33 1.31 .19 S
short-answer - .13. lettergrade 'Q.ZO 0 3.29 <.0 .09
question 3 ‘ trace .05 3 13, <.01° .04
‘hierarchy trace x V3 .04 2.37 .02 .03
. level = highest l.gr. x v2 . =.06 -1.87 06 .02
S HVA LS 46 -2.22. .03 .02
—— L .__constant . 26 .88 « 38
short-answer « .05 “~lettergrade: 13 3.35 . <.01 - .05
question 4 s 7 constant .39 2,17 .03 .
hierarchy . ' z : ' .
level = middie . L n
short-answer = .03 ‘i:lettergrade .09 -2.72 .01 .04
question 5 1,06 .29 7 :

ii-;R"s are ad;usted for the degrees of freedom
. absorbed bv predlctors 1in _the regresslon Equatldn‘
- b*s dre the regression coeff1c1ent5 for the full

jAaodei

Variance Z 1s the squared SEml—part1a1 correlatlon
coetfxc1ent.

e

El
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N TABLE 7 - -
S EFFECTS OF INDIVIDUAL PREDICTORS
Short-Answer Questions (Free Recall)
criterion __effect predictor ._intercept b adj. sean
short-answer ETHE lettergrade L .70 )
total score trace - 4,57 SIS
contrast V3 - conceptual/pseudo ’
conceptual ' 4.84
. pseudo ¢ 1.88
interaction .- trace x conceptual/pseudd (V3)
T conceptual 4.84 .27
_pseudo ].88 .02
‘short answer 4 83in lettergrade - ~ WY 07
‘;} o trace. .95 .04
{ # contrast . V3 - conceptual/;.eudo ‘
-, conceptual 1,09 .
pseudn 1.83 ‘
Interaction trace x conceptual/pseudo (V3) ’
conceptual 1.28 .08
pseudo : ‘ 2.0z .00
trace & analogy/abstract iy
. ;alogy ' -1 020
abstract ' . 06 -
short-answer 42 sain - lettergrade \ NI/ T
trace : f.16 .05 ]
contrast V3 - conceptual /pseudo :
conceptual 1.36
pseudo .28
interaction trace 1 conceptual /pseudo (V3)
conceptual 1,59 .09 B
pseudo 2510 .0 o
trace @ outline/dusay (V2)
outline 1.74 067
dasay 1.74 . 04
short-ansmer §3 sain lettergrade Jh 20
trace A 94 .03 -
contrast V3 - conceptuai/pseudo
conceptual 112
: pseudo _ . .04
interaction trace x conceptual /pseudo (¥3)
tonceptuai. 1.3 .09
pseudo i 2.23 i)
Tettergrade ¥ outiine/dusey (V2) ‘
outline 1.58 W4
: dusay 1.58 26
short-aaswer §4 8ain lettergrade .39 13
short-aaseer 5 Y letterqrade Jd7 8
: &

WCTE - ¥'s are regressiom coefficients cosputed from the 4_uli sodel using t

Mary (1981) to 1mvestiqate specific efbects

M srthod of Binne mi
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bne’sta£1§t1cally reliable intefétfion'was found;
improved tracing had ;@ryvlitéle effect on sgores for fhé
psuedo-—-organizer grbups, bﬁt‘lédrto highé; scores for the -
conceptual organizer'éfqupg.: Thisrfjnaihg {aﬂicatgg that

conceptual advance orgaﬁizeré thaé-ére used éffect;vely_do

promote learning o+_de€ails. Considered together with the

statist1ca1)y reliable contra%t,betwgep cogceptual and
bseudo-ofgahiz F groups,'this interacfion sdggests that 1t
» s’ inability tafuse an organizér eﬁfecti?ely
that 1mpedes learnind of details, rather than a
characteristic of the organizer itself (seﬂ’Figure ).
Dne—pay\analyées of variance ofgél{ éix #w;e recall’
scores showed no statistically réliablgldif€e;enéés among
grn%ps.on 4399 of thévmeasures, A statisiically reliable
d;fferenée among grbgps was fourd iny.on 5hoftéansw9r
questlon.#3>(F=2:08, §=-10). A Duncan post—hoc test
4pf=.i0) showed that the abstract group performed worée
than ei1ther tée.énaloéy‘or the dummy group.v’Thisjresult is
consistent Q}th advance organizer theory which‘preditfs
;‘that use of an abstract organicer would lead to gfeatest

negative 1mpact on recall of factual details.

3
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FIGURE 3
Graphs o+iDiSDrdina1 Interactions. ﬂ -
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JAnalyses of regression gquations for individual
guestions were not yery/ff?i:ingting. Two of the

gquestions, #4 and #5, which were térgetedrat the middle of

©

~the content map, éhowed no effect due to type of organizer

or tracing. The regression equatidn for question #1, which
was targeted at the lowest level of the hierarchy, was very
similar to the equations for questions #2 and #3, which

were targeted atvthe highest level of the hierarchy. All
. ,': R * N 6

three of these questions showed a statistically reliable

disordinal i1nteraction between .group and,tracing (see

Figure 3). Scores‘fcr the conceptual organizer groups

1mproved with better tracing,‘but scores for the

pseudo-organizer groups were not at+fected by tracing. It

1s pdss:blevthat d1fferénces.amonq questions were cbscured

by the students’ extremely low performance on the freé‘

recall task 1n general. Group means on this task were
about 0% gf the maximum score. Also, single items have

@

low reliability.



F

achievement on cateqorizing‘task. Achievement on the

categorizing task, in. which 5fudents‘had to‘group technical
. - . ‘
terms from the article, was measured by three scores. The

appropriate—cateqory score is the,percentage ot total group
' ) i .
names that were appropriate given the context of the

+

¥
existence of a skeletal cognitive structure in the

, L . , _ -
article. This score 1s used as, an _indicator of ‘the

‘student’s mind. The correct—items score 1s the number o+

- Y

terms that were correctly placed in appropriate categories,

[

and 1s treated as a measure of memory for low-level

details. The perfect-category scofg 1s the percentage of

7 ’ o

the total number of categories a student genergted that

- :

were appropriate and that tontained only correctly placed
terms. This score indicates the strength of the students’
cognitive structure for this information.

One—-way analvses of variahce of the three categorizing

- task scores showed no statistically réliable differences

among groups on two of the measures. - However, a
- ()

statistically reliable difference among groups was found on . /
the pertect-categories measure (F=2.49, p=.06). A~
subsequent Duncan posf-hoc comparfson (p<=.10) showed that

the outiine group performed better than anv of the other /'
- N - B T //
three groups. These results are consistent with theorv /

be-ause the outline group was given an explicit pétteqﬁ
which contained the upper levels of the hlerarchxcaL*map o+

the new material. Thys outliine provided a clear and

2 plicit representation of information 1n a format not

/
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unlike that which students had td produce in the :
categqrization‘task. Hence, the oufiine‘group probably
Slm%?y repeaéeafwhat t;ey had studiéd earlier in tracing

the ocutline’s connections to the articlef

The régréssion‘quatipng (see” Tables 8, ?) fér‘theaﬁ

;three;criterion variables yielded tﬁgainlinwing resq}ts.'iA
The pseudo-organizér groups had h;gher appropriatefcaféésﬁy 7
scdr;s than the conceptual arganizer oroupé._ This
differen:e suggests that stuants in the concegtual gkons}di"
had difficulty building é sensibléicqgnitiVE sfruéture'o4‘f
thE»yé;ormation in the article, and is egﬁsistent with the
- finding that students fn the concéﬁt951 Qroups had thé most'
dlfficufty in making links to theifﬂrespective:organizers.

This ;nterprétation may be questioﬁeé, however, because no
stétlsticaliy reliable interactions of group and trace were

tound. An i1nteraction that showed a positive correlation

between successful tracing and appropriate-category score

. for the conceptual organizer groups would be needed to

—— . -
. confirm that i1nability to relate to the organizer was the

ki

I1kely cause of poor perftormance.

»* On the same measu?é, a main effect due to lettergrade
‘ , . . : \

was tound. The nééativg regreésioh coe**icient indicate§
that better studgnfs miﬁed\in\gggg inappropriétercatégories
than poorer'students. while tgis e+§e¢t\is_statisﬁically
reliable. 1t 1s a:very slight relation‘(b=—.02).

Theretore. no particular importance i1s attributed to this

t1ng1naq.

@

#
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On the correct-items séore, students in the
pééﬁdo-organizer groups again performed better than
students in the conceptual organizer groups.;-Thxs
-indicates -that students in the conceptualtgfoup;‘had a
harder time Eecaliing low—lévelrdetails,>a5:pr;dxcted by
theorvy. ,Studenfs couid not caorrectly plaée an itemiﬁnless
they had alsé chosen appropfiate éroups. That thislresult
is not just-a reflectiron of the appropriate—cqtegdfy s&pre

-

.is shown by the low correlati;szIbthese two measures
. . B 4 ‘ »
Chr=—.07, p=.18).

‘A strong main effect on the correct—itéms variable WAas
found dQe to lettergrade. Retter students categorized
items morg;successfully thén pooref students. #ailufe to
+ind-ény effects due to trace or to interactions‘with trace
indicates that the use of organizers had very little to do
with success i1n this task. A digordinal gQroup x
lettergrade interaction was found (éee Figure 4). The
hxgher-regrgssion coefficient fEF\tre conceptual organizer
groups (b=1.26) compared to thé pseudo~organizer*qroup5:
(bQ.?I) shows that poorer students'héve much more

»dlf&iculty with the task if they were given a conceptual

organizer. This finding may be a reflection of the

difficulty of effectively using a conceptual organizer.
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TABLE 8
FINAL STEF OF- BACKWARD REJECTION REGRESSIQN ANAL YSES

-

Categorizging Task

— " o o o e o S s S e, e e, s

Criterion ‘Ad justed Variance
Variable R? Predictors ~ ' b t p “
_______ s ) i - -
appropriate = .04 lettergrade -.02 -1.82 .07 .02
categories V3 -.05 -2.67 .01 .03
- constant .79 14.27 <.01 7
carrect - . .18 l.gr. x V3 .27 1.83 .07 .01
1tems : lettergrade 99 6£.39 <.01 .18
: VX -1.51 -2.11 " .04 T .02
constant @ S5.39 7.54 .<.01
perfect . «1Q lettergrade -04 2.98 <.01° .04
cateqories " . trace “ .01 2.35 .02 03
trace x V3 .01 2.17 .03 .02
V3 -..12 -2.88 <.01 .04

constant . T L200 3J.16 .01

NOTES - Variance % is the squared semi-partial correlation
coefficient. , o '
- R*’s are adjusted for the degrees of freedom
absorbed by predictors in the regression equation.
- b’s are the regression.coefficients forf the full
model . '



TABLE <9

- EFFECTS OF INDIVIDUAL PREDICTORS

Categorizing Task

g

criterion et fect predictor iEt}ft!Dt b adj. sean
appropriate aain lettergrade A9 02 ‘
categories contrast ¥3 - conceptual /pseudo
- conceptual .64
| pseudo .73.--‘~
torrect iteas aain lettergrade 5.39
contrast V3 - conceptual/pseuda
conceptual 8.28
pseudo : 11.30
interaction lettergrade x conceptual /pseudo (Y3)
conceptual 3.08 1.26
pseudo 6.90 ¥l
pértect pain lettergrade .26 .04
tategories trace .33 .08
: contrast ¥3 - Lonceptuai/pseudo '
conceptual .30
pseudo - s .54 c
interaction trace x conceptual/pseudo (V3) - .
. conceptual J30 S
pseudo 37 .00 : /

"~ MOTE - b’s are regression coefficients cosputed from the full sodel using the sethod of Winne and
Narx {1983) to investigate specific effects

AN

\
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FIGURE 4

Graphs of Disordinal Interactions
Categorizing Task y
Y = correct—ilemns . ,‘ ! 3 r:;paﬁmp1ngg;gs
score \ 7 score - _ L
5 oE
cohce*ﬁj
pseu65
0 - . 1+ : S
5 conceptud -

" NOTE - Sections of a graph that are extrapolated beyvond the

actual range of values on a predictor variable are
shown by -...... ‘ : _ T

*
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The perfect—-categories 'score showed the same o

>

difference betueenigroups as the other two measures, . vi
hemelyﬁfthet students in the pseude—organizer g;oubs;  - e
perfofmedvbeﬁter'thénvstu&ents in the conceptual organy zer
| grqepe{; "'.S«;én'; ma{n» effects due to lettergrade and. .tfa‘cesw

were'élsovfound,~hith better students and better tracers

“

showzng better per formance. An interesting ;nteraetxbn;was

“found between group ahd trace (eeevFigure;4). JIraceghad'nq
ef*ect on the scores-o4 5tydeht$ rﬁipseudororganxze?

o ~.
-

groups, but led to a smalf*improvement in performance ¢or
students in the conceptual groups. This finding 1's . Ly
consistent with the idea that .effective use dfﬂédveh:e P
o N . = . ; < . ’ o v o
organizers promotes learning. However, the effect 1s very

‘small. e Lo ) . . e

™

Achievement on multiple-choice tests. In Part:i o{

;. the multiple-—choice test. students had tofrpcognlie the ‘ e
correct ardswer from amang four alternatives. %H;S_tesévtan .

be thought of as‘é‘measure:pf near transfer. In Part i1, T
students had to rank the four alternatives. wherefthree‘v' . o
B ¥ ! . b - -t 5’ ; I

o+

were correct.and only one was wrong. Thxs part of the test

o *y

required more than just redalfL Because.students must

ﬁ‘s _‘-, 5

v

think about and rank the four ngen alternat1ves for’%ach

qestxon, it is :nferred that thxs task cequr?es the use oi

‘Bbré complex’cogn1t1Ve procesélng than does. the task o+
choosing: the correct alternatxve 1n the conventxonal

- 4 , ” : -
ﬁultlple ‘choice test (partul*; ,Therefore. this task’\s‘

Y - P . R s
3

- .
- ? 3 '
. .
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U - : B , Eae -
- used as a measure of far transfer. Results of analyses are™:
' ' S ) A , o

with findings in some previous research that abstract

-

iven in; Tables 10_and 11. .-
9iven Am Tabl 19, ans |

V'Oﬁ:Part I of the multiple-choice .test, .no . ‘17
statistlgélly reliable differences were found due to q£9up, N

bug%stgtisticaxly reliable main effects were found due to

lettergrade and trace. As can be expected. better students

per+ormed‘bet;er;bn the test than.poorer students. Also,

- o

better‘tra&iﬁg led to improvéd.performance. As with -

anizers

.

previous results, this finding 1ndicatés that

regardless of their type do gnhance’{eaknféq when they are

effectively dsedir S

3

Two.lettefgrade X group i1nteractions uere-§0und. They
shonedmthat’stUQents msingathe abstract concept 6?ganizer

showed a greater i1mprovement i1n scores with 1ncreasing
lettergrade than did students using the aﬁalogy,organlier{v

Lettergrade had almost no effect on scores for students 'n .

the outline group butr led to 1mp§oved scores +or students

1in the dummy group. The f1rst.1nteractxon 15 consistent

=z

advance organizers have most value +for high-ability

students. This would be true 1f using abstract advance

—_—

organizers required a higher or more difficult level of - -
cognitive processing than uSlng anglogles. . E -

% )

- ) , — -
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TABLE 10

e

F}NAL STEF OF BACKWARD REJECTION REBRESSIDN ANALYSES T

Hultzple—Chn;ce Tests

e o — o =i

- -

criterion Adjusted 7 Variance
Yari1able. o Predictors - b L p %
Multiple— .18 lettergrade . 38 3.37 <.01 -05
Choice FPt. 1 trace .14 4.54 <.0% .09
. trace x V3 .04, 2.49 .01 .03
trace x V2 .10°  3.46 <.01 .05
l.gr. x ¥2 -.37 =-3.41 <.01 .05
l.gr. % Vi - 12  ~2.31 .02 -« 02
constant 5.34 9.41 <.01 ] '
Multiple— .19 lettergrade .58 S.19 <.o01 .11
Choice Pt. 2 trace L0929 2.98 <.01 .04
1dent:fying trace x V3 . .11 3.80 <,.01 .05
the wrong trace x V2 .03 1.79 .08 +01
ahswer “trace x Vi =05 -2,08 .04 .02
v3 -1.09 -2.82 .01 .03
constant 3.35 S5.91 <.01
Multiple- .03 lettergrade -.15 -1.98 .05 .02
Choice Pt. 2 trace -.03 -1.69 .09 .01
abstract constant - 3.80 10.34 <.01
Multiple- 10 l.gr. x V3 -.23 -3.13 <.01 .05
Choice Pt. 2 lettergrade ~.27 =3.71 <.01 .06
analogy v3 .88 2.52 T.ot .03
constant 3.28 9.32 <.01
Multiple- .16 v2 -1.67 -2.50 .01 .03
Choice Pt. 2 lettergrade. .43 3.27 <.0t .05
outline trace .14 3.81 <,.01 <06
trace x V3 L0585 2.F%2 .01 .03
. trace x V2 .11 3.03 <.01 .04
constant 4.60 6.95

o

<.01

— i — —— —— — —

-

NMOTES - Variance % 1s the squared 5en1-partlal ;orrelat10ﬂ

coefficient.

- R

s are ad;usted for the degrees of freedom
absorbed by predzctors in the regression eguation.
- b’s are the regression coefficients for the fuil‘

model .
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TABLE 11 .
< EFFECTS OF INDIVIDUAL PREDICTORS
. ~Hu1-tiple-Choig£g Tests -
riterion pifect predictor intercept b adi, sean
saltiple-choice sia lettergrade L. .8 :
Part | ) trace N Y SR V| —_
interaction - trace x conceptual/pseudo (VY)Y B
conceptual §.45 19 ' T
pseudo 9.45 1!
trace x outline/dusay (V2) » )
sutiine . 8.47 2A "
. dusay - 047 05
lettergrade x outline/dusay (V2) ~
. outline 9.23 .
: funay 3.23 15
lettergrade 1 analogy/abstract (V) '
analogy ~ 9.28 Y«
sbstract 9.28 0
altiple-choice sain iettergrade §,0§ Y- S
Part 2 trace B { 09
1dent1 fy-wrong contrast V3 - conceptual/pseudo : ’
' conceptual 5.4
_ pseudo 1.41
" interaction  trace x conceptual/pseudo (V3)
conceptual .05 .20
pseudo 8.23 -.01
trace x outline/dusay (¥2) o
outline 6. 43 .12
dusay 8. 4] .07
- trace x analoqy/ahstrgct (Vl) i
] analogy 6,70 .04
abstract 8.70 .13
wltiple-choice  saia lettergrade 3.47 -.15
Part 2 - trace L1 =03
abstract -
mitiple-thoice aln letteryrade 3,28 -.27
Part 2 contrast Y3 ~ conceptual /pseudo
analogy conceptual 2,95 T~
pseudo g
interaction ~ . lettergrade x conceptual/pseudo (V3) ) .
comceptual — 4.1 -. 90
pseudo 2.39 -, 04
wmitiple-choice ain lettergrade - 8.8 A3
Part 2 trace 6.92 4
patiine — — coatrast - V2 - outline/dusay - L
outline 1.0
ey 10.39 }
isteraction trace x conceptual/psevda (V3)
comceptual 8.97 .19 —
pseudo - 8.97 N |
trace 1 outline/dusay (V2) .
outline $.39 el
' tuaay .73 .03

e

MOTE - b's are regression coeificionts cosputed from the full sodel wsing the sethod of Wimme nl
Tar: (1953) to investiaate saacific »fépcte
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The second 1nteract1on is more puzzl1ng. The expected
[N

relatn:mshu::,7 namely. that performance should 1mprove w1th

lettergrade, is found in the dusmy group. Since the dummy

O

organ1zer had nothxng‘to do thh the art1c1e. it is = —

+

Qeasonable that i1t should have nu,xmpact on perforhance.

However , the lack dfrvarigtion in performance with

lettergrade for the'outline grohp indicates that the
. _ . . L

outline organizer washes out ability differences among

~students. It 1s nﬁtuiagedxately clear why thxs should be

——

so. One can speculate that use of the outline organizer
»~ ' :

torces students into making only internal connections, thus(

.

nt1ng better.st&dents from'using more successful

f§ .
%f ' : o i 'M

strategies of their own. i e

N??qg iaTuo trace x group interactions were found. Students
1n the combined conceptual organizer groups séoweé a higher
rate of i1ncreasing performance with imprerment 16 tracing
than gtudents in ?he pseudo-organizer groups. This finding
suggestg that use of a conceptual orgénizer promotes
learning. -The second interaction showed that, for the
dummy Qroup. better tracing had litt_l‘e'impact on
bérﬂggpance. The dummv organizer Has nothi¥ng to do with
g%é"tegt. Recognizing that fact gives avstudent no -

' advantage in learning the text material. On the other

hand, for the outline group, performance improved with .

EY

. improved trace scores. Th:s indicates that’ tﬂ@'connec?1ons
that a student makes to the outline do help.1n learnxng tne

mater:al, as~tested by a recall task.,‘

N

4

A,

b
§



Four scores uérgfg@apuféd fram Part 11 of the. -

muityéfg:;;;}ne test. fThe 1dentify—wrong score was the

s . . . .

number of times that the wrong alternative was correctlvy
. . -~

f; R R Q,

ranked 1in the last spot. The abstract. analogv. and .
‘ -

outllne scores were the number of times that the

-

'forrékpondlng alternatlve uas .ranked as the best answer.
Tna_1denti§y—wrong score. like most of the other,

~ measures, showeﬁwmaln effects due to lettergrade and trace.
Higher scores were associated with higher letterg;;Eeé and

-

with better zraC1ng. A staixstxcallyjrelxable group

contrast showed that students 1n the pseudo-organizer

N

groups pef%ormed better an th1s tésk thangtudEnfé 1n the

conceptual organizer’gﬁoups. 'Th(; result’apparent}v

e

contradicts findlngs’o+'prey1ous researtnwfhat students

given conceptual advance organizers perform better at tasks

requiring +ar transter.
¢t

this apparent contradiction 1s resdlved when

L -

interactions are examined. All three trace x group

interactions were statisticallv reliable. A disorainal .

1nteraction (see Figure 5) showed that +or tfrie concethax
@ - ri

Drganizer groups.-suc;ess 1n tracing lea to pbetter
certormance on the test. For the pseudo-organi=er groups.
there was almost no.dit+ference 1n pert+ormance with i1mporoved
trac:ng.;.ln tact, there was a slxghi decrease'ln scores as
tracing 1mproved. As trace scéfes 1ncreased. there was a

greater improvement 1n test scores fOor students 1n the

abstract concept group than the analogy group. Successtul

-~

|



6raphs of Disordinal..Interactions
_ Multiple-Choicé Test
Y = idenfify—wrong B v
~core Y' = outiine score
5qi .. ' 15 - : .
5 : , outine
0 e A dummy
5 V ~ pseudo =
5 5
T
’ Ol T T i 0 T T
o O 2 X 0O 1 2 30
troce trace

. NOTE - Sections of 'a graph that are ex%rapdrated beyond the
actual range of values on a predictor variable are
shown by ....-.. : :
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o

2nhance learning when tbey'are used ef#ectigelv. The

o -

tracing led to a greater rate of increase in pé:fommcgjb;,, e

tor the outline group than the dummi'group.t These +1ndxﬁgs

N Q . ! K .
support the notion that conceptual advance organizers do

abstract congept organizer may pe the most difficult to o x;

use, but it promotes the bést result on this %ypegﬁ&bﬁgsk

when’used correctly (see Figufesﬁ). |
1t was hypothesized that students 1n a group receiving
either the abstract, analogy. or pﬁtline orgénlzers’uould
show a preference fqﬁgalterha£ives that were exgressedrin .
terms of their mrganizer(A It was predicted that each gr oup
would rank its cqrresponding‘altgrnéti?e as the best angwer
mdre_often:than'the other groups would. ﬂ
The abstract score 5hofed main’;;feCts due to

lettergrade and trace. but no statistically reliable

contrasts or interactions. The main ef+ect +or both -

variables was a negative correiation. FHetter students and

better tracers Qere’iess likely to choose the abstract

o

aAlternative as the best answer.
The anélogy score showed a main effect due to
lettergrade with better students being less likely to

o

choose the 'analogy alternative as the most correct answer. i

- One statistica}ly reliable group contrast was ¥ound,

1

showing that the students i1n the conceptual grdups ranked
= ,
2 ~ .,
the analogv as the most corract choice more often than
students in the pseudo—-organizer gQroups. A disordinal
S . .

lettergrade x group interaction (see Figure 5) showed that



+or the pseudo—organizer groups, lettergrade hadialmoit no

. alternative as the most correct answé?,'but :orrect-tracing

- 93 -

—

¥
-
T

< . . ) .
etfect on choosing the analogy as the most correct

alternative. However, better students in the canéeptual

-

organizer groups showed a decreasing tendency to choose -the
analogy alternative. e
The outline score showed main effects due to

lettergrade and trace, with better students and better

tracers choosxng’the oﬁtline alternatiye as the most
correct answer mq?t o+§én. A sfat}stically‘?eliable .
:cﬁtrast beéween the outline and dummy‘groqps showed Q\ )
higher scrrzc for the dummy group on this measure than for
the outline group. This result is p&zzling because the
actual group mean for the outline group i§ higher than the
meaﬁ tor the dummy grodb {(see Table 4).. Thisvresult maydgg

an artifact of the re51duélizing ot variables in multiple

regression. No other explanét1on suggests 1tsq}$.

4

Two statisticaily reliable trace X group interactions

were found. Better tracers in the conceptual organizer

groups chose the outline alternative ﬁbre often than better

tracers 1n the pseudo—organizer groups. A disordinal

1nterattion {(see #igurg 3) showed that correct‘trgcing in

rs

the dummy group had little effect on choosing the outline

~ o=

h T
had-a positive effect on the putline group.

The puzzling finding here is that better students and
better tracers regardliess of group generally chose the

outline alternative as the best and avoided the other two



cqrreét alternativés., No sensible ggplangtinn was found
" for this in the context of this study. One is tempted to
spétulété that better students’ idéa df:the "most corrgct
answer” is zhe ahgyer that 1s most like the text thgt'they
¢
5 o

read.

<
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CHAFTER S5

 CONCLUSIONS R

The goai of this study was to compare the Effects on
achieygﬁent of different typés{of urganizérs, Studenté.in'
thé study were required to fracé relationgﬁips between
.gectxons of thé organizers and paragraphs of the éfticlé
that.théy studxe&,to énsure that they actively used the
organizers while learning. Differences among §Foup5 were
predicted on azvariéty of a;hievemeht measures. The major

hypothesis was that the conceptual organizér groups would

perform bhetter than the pseudo—organizer'groups on measures

w

of far transfef,,butAIESS well on measures of near
transfer. Further, it was predicted that the'analogy gron

néuld perform better on measures of near transfer than the

- abstract concept group. -

Sumggry of imgoggggg‘fiﬁdinqs
P _ﬂné-;ey analysis of variance shbﬂéd ;o statisticaliy
relxable‘ﬁifferenées (p>.10) among groups on twelve of
§py£}een‘achxevement néasures. These results are similar
to the findings of many earlier studies that concluded that
éqvance organizers have no facilitative effect on learning.
Houever,lnultiple regression analyses revealed that

a0st achievement neésures sheued;a statistically reliable
main effect due to trace,-with achievement scores generally

increasing with increasing trace scores. This 1s an

1mportant Fesglt because 1t indicates that the
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e+fect1veness of any type af organxzer depends on the

?’

student s ability ' to rel§xe new 1ngrmatxon to 1t.

Five aChIEV§£;nt measpres, namely, total +free retéll

multiple-choice tégtgshoweﬂ a statistically reliable group

score. all three catégpriifng task scores, and the

“identify qung" score from the second part of the

e e

contrast between the conceptual organizer groups and the

pseudo—organ1zer groups. In all fivé‘cases, the

pseudo-organ1zer groups outper+ormed the conceptual

© grganizer groups. Thisrresuit is similar to results of

previousnreéearch that +ound n?JEosit1ve effect of advance

»

organizers on learning. . Analvsis af trace scores showed

that students have a gréat deal of difficulty i1n making

B - R v - o

.connections between a conceptual organizer and new

information. It 1s the contention of this autﬁor,that the

apparent negativesresults here and 1n previous research are
. . .
likely due to subjects’ inability to effectively use tne

organizer. ' : , a
Thié contention 1s borne out bylan analysis ot the
in@eractions between tracé and group. FxVe.ach1evement
measures,'namely,‘total free recall score, the perfect
) i ~ ~
categories score and three of the multiple-choice scores,

showed a positive regression slope relating trace scores

—

and a&hievement for the conceptual organizer- groups.

. However, regression slopes for trace scores and aghievement .

for the pseudo—organlzer groups were.near zero //}H{;‘j

finding 1s particularly 1msportant because 1t shows that
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effect1ve1y used conceptual organlzers do prumote 1earn1ng. oo

A

Thzs effect may be obetured in brev:aus research by the

e

d1++1cu1ty of makxng the connectloﬁs between new

'1n+ormat1on and conceptual organlzers.j,ﬁther statlstlcally

rellable 1nteract10ns showed posxt;ve regressxon slopes ;,R
relating trace scores and three?multip;e—choi;e scores for
the outline group, but not the dumpy g?que.i’ﬂﬁe' o

statisticatly reliable interaction was found that rsh‘o‘wed ‘a
hHigher posikive regfeesioe elopevfor trae;#and achievemeht

«

" for the abstract concept group than for the analogy groﬁp.

Contribution to %dvanée organizer research

While the results describea abqie a}e;all
statistically réliable, they must nevertheless be .
e ~ _ ~
i1nterpreted with caution. . Most of the effects uerefauiter

small inkmagnitude, geherally-acpnunting for Dnly a few

percent of the variance in a particular criterion wvariable.

-

The overall conclusion t? be drawn from this study*is_

that effedtivelyfused conceptual orggﬁizers do promote

learning. The student’s ability to hakelcorrect'” :

connect;ons between the organizer and the new information

1s a critical siEb in the process. S -

-

- Previous research has inyeeﬁigated‘the”e{fectslcf

edvanCanréénizers on different types of iearﬁing and in

- Soas

“relation to different student abilities. Generally, an

advance'organizer was presented to the learner' and was

-/

then ASSUMED to be used by the .tudent in learn1hg new

materaial. ‘thle theory sugges;ed mechanisgs by whlcb
. ; 7 . [

—



‘to new materlal need to be 1dent1f1ed. 

Aorganizerswéhould be explored further both 1n terms o+ the

cognitive processing that students engage 1n uhxrv’aslpg

. { . ~-99f(/f"j‘ ,
) e - :

dif%erent typesiof organizers“were:pﬂesunéd to acf.,l:ttle

Ceny .

7

empirical evxdence was o*fered to support these xd!am.,
. Thé majdr'coqyrlbutlon qf’thts studyvto,research.on 

this fop{c is thét it shows that concepfﬁal advancé

argénizérsfﬁaveda‘pdgitive g+fé£ivﬁﬁf§‘ahéh thévstuqentsA ‘ R

are able tb'make:correct{cdhqpctians between the new

information and the advance‘ofgani:er; when students are .= -

STy

unable to makéﬁthese connections correctly. their

3

performance-nn achlevement tests may.actdafly sutter *

) v X : . V . )ﬁ’%

' compared to groups that have not beeri gi1ven an advance %o s,

. ,j‘(,,;"i: A s i Blond ‘ R
Dr'g_anlzer'. ’ ‘ . o . . . . - ‘i .

Student ability to make correct connecticns to an

organizer was Operétibnaf;:ed in-a very simple way 1n this
L o : _

study. Further research is needed to explicate this
) 1 - . °

‘conneclions" step. In particular, the types ot cbgnxtxve

processes students use as they try to relate the orqanlzer

This study showed wezk indications that there was a

<

- difference 1n.ef¥ect between the abstract qoncept organngr

and the analogy. Even in récént research..;hese t;b tvpes
of organizer; have beén used under the general umbrella 6f
"advance organizer"”. This potentlal d1fference should be
pufsued in further research. F1rst,,attemgts:5§9uld be §
made to replicate the +ind1ng reported here. f{ ﬁhe- R

finding is replicated, the differences 1in eftect of these



Y '. - ’. B = 99":__

these organizers and 1n terms of learning outcomes. This
studv ‘has made an” attempt to operationalize defimitions of

di¢ferent types 04'advangﬁ'orgini:ers,»_Stuhies using other
topics as the new Aater:al for learning need to be doné¢ to

determine mhether the results of this study are o , -

.

I3

generalizable.

‘ ‘ . .
Many previous studies~have explorfed the i1nteractions.

between student ability and use o0f advance oréapxzsrs.

Hesults of this study do not shed much more light on this

: e, :; . . '
topxc;j~a few statistically relrable lettergrade x group

interactions point 1n the direction ot 1ncr§as:ng effrcacy

- .
e » \d

ot conceptual organiters. with 13:r§ésxng*student ability.

However. the statistically reliable effects @ré small ang

some measures showed no statistically reliable Lcttérgraﬁu
. i

group interactions at all. Since the guestion of effect
ot abxl:tJ“xn combination with advance organizers remains

’

unresolved, this area needs further 1nvestigation.

2

More rigorous theoretical and opbr;zxonal detinitions

of "abi1lity” are needed. While there are manv different

‘operationalized seasures of “ability” éva{lﬁble. there 1%

s

no consensusg a-ongrroscarchers regafdxng theoretical
" detinitions of abi1lity 1n relation to use of advance

organizers. Moreover. i1t would be much w®asier to compare

across studies 1f resedrcheérs would use similar measures

to; studeﬁt Abyltv,

-

A ma or tocus Ot previous research has been

interactions between type ot organizer and learning
PN '

/7

-~ -
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outcome.. [nese studies generallv show that conceptual

orgaﬁ1zersprbnote tar transfe; 5ut not near trénster.f
This studv made some attempt to distinguish -between
achievement tasks that required far-transfér and those that

required near transfer. but essentiallv concentrated on

detern:ning'the effects o+t advance organiiers on learning

. ot anv sort. . ‘ ~ A : .
Al
3 - e

‘ o .
Unlike the t+i1ndings ot previous studies. and counter

\\\g '~ to the predictions of advance organizer’ theorv. this studv
found that e+fectivelvy used conceptual organicers appeared
/// to promote near transfer quite successfullv. This result

may be an artifact of i1ncorrectly classifving the

\\\\\‘~achxevement tasks. However. operationalizing far transter
s more ot a problem than operationalleng near transter.
- fhe results 1n thi1s area must be 1nterpreted with

caution. The difficulties 1n this.studv and elsewhere 1n

-

expiorlng the et++ects o+ advance organxzers on dilfterent

v

. types b+ learning outcomes have théxr robts 1n the poor
operat{onal de+i1nitions of learninq outcomes. Even studres
- . thazldo operationalize near and far transter (e.g. Maver
1975b. 1976a). generally do so 1n a way so closeiv
connected to the content of the He«,{nfornatlon. that 1t 1S’

difficult to apply the definitions n other studiess—1n

¥
~

previous research, t+ar transter has been de+ined 1n terms

o+ the number o+ seéparate steps needed to construct an

answer (Maver. 1976a) and 1n terms ot categories of

"

T problems (Maver. 1975b). what 1s needed 1s a general



detinition 1n terms of the quantity and quality of

cognitive processing steps needed to pfoduce the'answer.

\lhe predictions off;dvance organi:ef theory are
totally bound up with hypothesxzed and 1nferred cognxt;ve
processes that 1earners are belxeved tg-perforn uhxle they
are using advance organizers. This studyrhfs shown that
the assunption that students will use én~$d;5nce organizer
effecfzvelg/just becau;e 1t is presented may not be valid.
1+ there 1s a single recommendation for further research to

be drawn from the results of this study, it is that future

research must try to identify the types _and gather evidence

‘of the use of these cognitive processes.
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Materials for students were printed double-spack&d, at
g characters per.inch and 8 lines per inch, giving a

, : ‘ : ’
slightly difterent appearance than here. in the student

booklet, the i1nstructions were two pages and the text

material was eight pages.

¥

_For the reading and tracing task, each student ?%;

. . 3"

received a set of instructions, one of the four types.of N &

organizers; and the article about tomputer crime.and

prevention.
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INSTRUCTIONS

-

. \

Ybuvwill be reading éome informat%én about Cbﬂputer
Crime and Prevention.

The first page is an 1nFroddct10n. Ité purpose 1s to
help vyou organize your tﬁoughts sorthat youvwxll reémember
the ﬁew information 5etter. |
)(/;;e introduction 1s divided into 4 numbered
sections. As you read each paragraph of the article

ﬁ\ * about Computer Crime and Frevention, try to relate
‘ . — - ,

the ﬁarégraph to one of the 4 sections of the

( introductionQ

/’?;ere 15 a box beside each pa?agraph'in the,aréicle.
As ;ou finiéh each paragraph, %hink about wh1cH
section from the introduction the paragrapn relates
to most closely. Write th; ﬁumber of the section 1n
theibnx. You may refer back to th? introduction.

If you think that the paragraph you have just read

1s totally unrelated to the sections of the

l introduction, write 0 (zero) 1in the box. .

The paragraphs in the articlé may not use the same

words that aresused 1n sections of the intronct1on. - You

=4

will need to decide how the paragraphs 1n the article

relate tp the sections in the introduction based on 1¢e§s.

not just words.

e
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~

when you are finished reading, you will be asked t

answer some guestions about the érticle.

9

fhe next page shows an example of what 'vou will be expected

to do. o A 3
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INTRODUCTION

111 biquid water 1s more dense than solid water

. {(1ce).

127 Water will dissqlve more substances than will:

" any other liquid.

ro | ‘ PONDS
. - , - R
Dissolved minerals in pand, lake, and
stream waters inclhde‘phosphatgs.
nitrates, chlorides, sulfates, carbonates

and cthers;‘»ﬁll plédnts and .animals

E) require small égo;%tsqu these minerals 1n ‘  P
5uilding tﬁeir cells., Floating ﬁfﬁnté o R ‘ - .
take their minerals directly from éhé o | |
water:irocted aguatic plants froﬁ the -pond ;2:

) bottom. ~- . ??————;-———;——} i

; : : ’ | ] \ : "

|  EXPLANATION o o

=
b . ® - *

The paragraph is about the ways that pond’plants take

. T ’ o = -
in minerals from the water. This 1dea relates most closely
to section #2 in tﬁé”fﬁtréﬁucticn. Therefore, *2" was

written in the box.

e
<



DO YOU UNDERSTAND THE INSTRUCTIONS?

4

Hon\uell'do ybuiunderStand what vyou héve to do when vyou

_read the real article? Circle the number that best

descrfbes your op@hion.

I’m not sure. - . , It’s perfectly clear.
I need some help. ) I know exactly what
' B T tD dO-
/v 3
o 1 2 3 4 s
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NAME -- . A B C D

s Circle the letter in the title of vour 1ntroduct106.

v .
i
9

COMPUTER CRIME AND PREVENTION

o
Computér crimé is a new type of crime 1n which

criminals use computers. It involves knowing how to

use the company’s cbmputer time for pér;ongl use. It
also involves findihg ways to 5te§1~59+tware and
m1l1susing the-daté in the mémory.of computers..
Cqmputers have been ‘used to help people gain botp
poﬁer and moﬁey. For example, comﬁuters have been

used to steal money +from bank accounts. Computers

have also been used to get private ihformatlon about

people. —-——-————————t———————————- ————= : ——>

Dur culture is starting to suffer more from

Camﬁuter c?imes.’ A great deal ot data 1s stored in

" computer Files."Hany people often have access to the

data in these files. One can use the comguter to move

data or delete daté from a file. Many of today’s

unsolved crimes involve moving data from one file to

another using a computer. -— -— ——>

s

— Crime using computers will likely grow 1n the
future. One way of cosmmitting computer crime 1s to
steal computer time from one’s boss. Some office

workers are likely to use the company computers tor




- 1i;vfﬁw,

~

private work. For example, about $250 000 of valuable

. Computer time was stolen by two programmers for their

own business. <Thése people were able to use their

comp;nyis computer to rescore their music. Some

protéctxén,uill have to be used, such as makiﬁg checks

on workers, if employers want to avoig losing computer

-

>

time.
}

/A second way to commit computer crimes is to

chaﬁge a stored data file. The computer criminal

. i N
usually profits from a crime in some special way. A

data entry clerk, for example, might add false data to

fi1les. A business riVal might chaﬁée stored data in-

‘another’s file. These illegal actions will often hurt

that business in some way. A person could incrgase

his own profits a great dealiby hurting another’s

business. - . 7 s

The third way of committing a computer crime is

the thett or §gg{liggrof stored data. The rise in
such crimes will be due to the fact that something can
by gained by such actions. &Some workers are likely to
sel]l data %iles fo their company’s rivals. Wwhen this
happens, there will be a certain gain for those who

sell these files. Angry workers can spoil programs to

——

spite their current bosses. - >

§
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that new methods are being designed. There‘are a

VDﬁé effec£ that computers are having on crime is

number of new crime methbﬂsfavéilab13*4or pgople w;fh,

‘special skills. Three of the most ‘common new types of

computer crime are described below. -———————l——————o
R ’ ' ~ \‘v“
Data diddling involves ;hanging the original ‘data

before 1t is stcréd in the computer. This 1s eSSzIQn

done by a data-entry clerk. An example of where this

“type of crime might occur isv;t a~thotel. A person who

arrived at a busy hotel without a reservation could
pay a dishonest clerk to arrange for a room. The
clerk wéuld only have to enter the';gsergat16h into
£he data baqk. Once the da£a from the clerk 15.
entered, it is stored so that the change won’t be seen
and corrected; To find this ché;;;, the original

handwritten data must be chetked. Complete data

traces are then needed to find this type o4 .error.

-—— —. —— — ——————— > .,)

The salami method 1nvolves the theft of stored

money that is managed by a coqputer. This methpd ‘
involves taki;g 37;#311 “slice" or pi of data that
represents the real money. A pavrgll clerk, working
for a very Jarge-compény, might steal a penny $rom
each person’s paycheqdé’when 1t 1s calculated by the

computeé%ﬁ~This method could easily permit stealing

large'amdunts from the company employees. A conphtér

Va
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A irgjan horge describes a crime that places

eLra 3ﬂ§tructzons°xhto‘prograas. The program does

1ts normal job and 1t also performs filegal tasks.
¥ 4 ,

these..1ilegal 1nstructions would have been 1nserted bwv

A ‘ ‘ X o
4 computer programmer . frojan horses often have been

1nserted so thev hurt business activities or steal

'-sonethxng 04 great value. an angry wor!er or greedy

-persén aav_o&:gn,be tempted by this tyvpe of crime. j):

)

we have sgen’ihat daté;aanageaent 1N Qur culture

-

nas changed Jue to the use of anputers. We are 31§?f v

S
[N =

-’*J§£ar§:hg;to have problems keepxng~thxsrdatavsafg.

some people w1ll learn to use conputersxtc‘hefpvthl -
usth,the?r ;reseﬁt jobs."forvaxaﬁplg,'bang taiir 5
can guickly chacg}ban& baianécs and update bank
accounts using a computer. Other cog#utérs will be

used 1llegally and some data will bcraxSuséd_ﬁy

crimnals. For cxaupie.jbhnk tellers,éan;use‘

_compUters to/steal money érom cthers’ accounts. The

A

nfO§T;;\e+*bcoble committing such crimes will be hard

- —

tD € mr’ o o 7 S ot i 2 e 2w B - S ————
2 ) s

ithere are a number of reasons why the misuse of

i
rcg,&uters will beuhéraxyu staﬁ. ‘One’ruason 1s that
\ - ° - .

s
~

-



current legal statutes do not clearly define computer

crimes 1n this country. This means that'xg 1s often

‘ Hecessary to charge a criminal with a lesser crime.

-‘For instance, 1t 1s often easier to charge a per son

with something®like petty theft than stealing computer

rime. . . S S . A S . Y T M . S . O — . T — o . S T — . e . S i, . e S N

. Some 5§ople can hide their crimes very easxl; and
+or koné peri1ods of time. They may be able tobgo tor
aonfhs'or'years beior; their crime 15 detected. This
makes ié h051b1e +or a criminal to commit a computer

crime witth§ an arrest being made. For example. a

clever bank teller aay;steal a small amount on many

occasions befqgre the crime 1s found. When records are

checked over and over again by a pefson.-he mav report
a crime if 1t 15 found. The courts will then likelv

have problems with the criminal prosecution and

Pl

, . . :
conviction. ———— e — e >

A business may at ti1mes trv to guard 1ts
repgtation by hiding a computer crime from othees.
One reason for thas is that a company could QBSIIYA
‘lose business and 1ts profits. Hheﬁ a company can’t
stop the computer crimes of 1ts udrkers, the clients
couIdAlose their trust 1n the Dpsiness. When crime 1s
unreported., the criminal may go free. This means. that

stopping computer crimes will be harda., ---—-—---——- -z
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Law enfﬁrcément agencies donijt understand
com#Uter crimes in businés; very ueii. A criminal
canviction fof a ﬁcmputer crime would be easier if
there'were'impr ed-laws,‘knowledgeablé police,
lawyers, judge ,'ana juries, When our legalusystEm

can’'t convict a person of a computer crime, many

criminals go free. This will likely mean that these

crimes will continue to occur. -

We have justilqoked at problemé linked to

criminal actiong that are partly-due to the growing

use o+ computers. Improvement of safety measures. is

B o e .
needed to guard computer systems. Personneil

identification is'ohe method that some use when

guarding computer systems from improper access. An

-

.
o

in automated bank»tellers.r At the present time, these

cards appear most dependable when coded on the back

1dent1+1cat13; card 1s like a bank card that  is used -

gy

with magnetic strips. - - {?

Another safety measure linked t restf}cting

@

access 1s the use of passwords. A password is a

secret code that restricts access to a computer.

-~

. 1N - .
system. Passwords made up of letter or number
characters will identify authorized users to the
comnputer. Computer access uillvbejstopped if the

-

computer Ts not given the right passuordl A wrong

_password will not allow any action by the user. >

*
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Some budt\measurements hgye,aeen used for

identifying users. At times;‘facial features of

computer Jsers can be measured and matched to coded

records. For'example,.lipprgnts and photographs have

e =

been tried. I thewfecords‘shbu a prdpe?rmatch. then
the'bersoﬁ can gain computervac:ess. Voice and +1ﬁgeF
grints can aisp'be-used_fcr identjfying proper users
to a'compu?er syétem. Héét people ddn’t like to»usé
these meth?ds. Computér,systems can provide’users

with easier identification methods, suchﬂas'magqetzzed
. P -

cards and secret passwords. ———— e ——— -

[N

Control of stored data will continue to create

problems in our culture. Aé’compufers gét cheaper,

w

more people will use them to store data. Companies

»

‘using computers in the future will have to make sure

" they héye,the proper protection. The computér system

will'haVE'tp guard its data so that 1t will be safe
from criminals. Companies must be able to trust the:r
employees with ‘the valuable information in data banks.

The biggest problem will be to make sure employees .

remain ‘honest in their use of stored data. Companies

wtll have to keep checking on data safety all the

———

time. TFhere are a number of steps that can be\taken

.

to ensure data security. -—-————————————r———————————— >

Important data is often contained on camﬁuter

printouts, printer ribbons, and notes. One ctould +ind
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private 1nformation about people in ¢grtain'data
banks. For ;nstancegrinigrmatibn on-;eopig’s
backgrounds could be obtained, such as thei;\hedical
Hlétories.‘ Private financial records @igﬁt also be
stolen from'péopie’s‘;aqks. To énsure that criminais
won’t gaxn'illegal access arganizationé can shfédr
paper waste. Companies could also dispose of waste in‘

>

locked containers. -

Another way companies can secure th91r-daf5—;5 to
‘use passwords. A password 1s a code that lets *he

computer ﬁdentlfy users. Fasswords also allow the

system to i1dentify those files that can be opened for

each-user. Once the file 1s epened‘the user can work-

on 1t. Frequently changing passwords helps compaﬁfeé

’ .

guard their computer and data. - ' — =

. Dﬁe way go spot improper‘entries and.data changes
15 by doing amnm audit trail. An audit trail tFaces
data frpm‘iés origipal sourée tb a final output. For
1nstance,’ an audit fra11';n'afbank might trace the
data ;rom,a cus?g@érjs deposi€ slip. vsgch dat# would
Ee traced to the outgutldn the,Statement from the

‘bank.: This allows improper changes and errors to be

discovered. Theée checks are uéually done by company

Fe

auditors- or other people hired for checking files. -—>




Another way to spof improper access 1s by using
transaction logs which are kept by computers. ‘These
logs keep records or lists of system users.  This 1s

!
one way that allows records of computer access to be

maintained easily b&fthe computer. : - ->

Encrypting the stored data.is one way that
information can be. secured from 1llegal aqfessl
Knowing the correct code i1s the only way a person can

change stored-data into forms that can be u?derstood.'

- - —_— - >

-

Special program instructions can be piaced into
so%fware in order to pfeyent_improper access. These
instructions allow people,wath proper i1dentification

numbers to gain actess to the\CDMputer system.

—gn

Another function that these instructiéns might have 1s

to keep records of all attempted entries. e >

Several things can be done to prevent softwére
¥rom be1hg étqlen b* thieves. Une way 1s to cogxright
va;uable computer programs. This usuallvy i1nvolves
copyrighting prograﬁ codes. ‘It can alsb involve
cnpyr;ghting’fldwcharts. Copyrighting each ﬁrogram
part wi}i-usually mean ;hat other pecople won’t be a@le
to lgggliy copy the computer program. Af‘ti&és,

people can copy these programs by getting special

permission from the author. This heips guard the




author from losing money through illegal program -

copving.

Another'way authors can guard,computer software

1s to lock computer grograms with spec1al

. \
instructions. For instance, careful authors coulq

¢

write some instructlonsAon the magnetic dlsksrbetween

the normal tracks. .This would make it harder for the

criminal to copy the program. >

A third solution to the theft problem is to

booby—-trap computer programs. These programs Qill
tﬁen stop working when certéﬂn conditioﬁé oécur. For
example, certain programs; booby—trapped by authors,
can be fixed to stop tgeir operation. 'This process

would take place after several runs had been made of

the computer program. — - >

There are a number of steps that must be taken to
ensure priva;y of personaf information. The first
step 15 to:gef the relevaﬁt data\frdm‘ac;prate ana
up—to-date 5ourceé; This is necessary in. order to
help prevent aﬁy misuﬁderstandings by those usiﬁg the
data. The person must then be able to examine the
data that has been gathered to ensure that if
accurately reflects the whole tr;th. 1f the gathered

data is not right then the person should be able to’

make corrections in false data entries. >

z
-t
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AN

Private people should be told when information
‘abqut them is bé}ng used for "any reason. The person .
shouid he told in writing the reason FOﬁ/using the

.

information. A proper explanation should i1nclude the

user’s specific intent and legal obligations. In this

wa? the person can be sure that the data is properly

used by the other person. - —_— "ZV

FPersonal information should only be used for the

intended purposes. An organizétion should only use

personal in+drmation about someone if it has the

\.

proper authorization from the person. These data._

files should be managed by charging a person with

their safety. All government files gathere& on a

ﬁé?ébn should be reported to that person. Every

personal file gathered on a person should be available

for examination by that person. - ———— =




ORGANIZERS

Hate?ialg,for students weré printéd at 8 characters
per inchlandzB line; per inch, giviﬁg<a»slightly different
appearancevthan here. Inm the sfﬁdent booklet, each
organizer ‘was one.double-spaced page.

For the students, the érgénizers were labelled - ;

°

“INTRODUCT ION".

INTRODUCT ION | ' TYPEY OF ORGANIZER
A : fahalogy'
o B L ’/f abstract concept
>
C P outline .
D A dummy
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COMPUTER CRIME AND PREVENTION

- -

R ' INTRODUCTION A

2
)

A
L3

114 Today you will be learning about.a new type of crime
g , . ‘ ) | ne
= computer crimé. There are-many similarities in the ways

that people uée computers illegaliy and the ways that

people illegally use other kinds of equipment that they

- work with. There are similarities too in the ways that

employers try td\pfevent such cripes.

123 For“example,“think of photocopiers. If ydu want to
photoéopy somethipg for yvourself, you have. to pay for 1it.

Many people who use phdtodopiers at work also use the

. machines for themselves in improper ways. Some people use

the company machine to make copies of personal documents,

for-Example»~ their income tax returns. Others might make
additional copies of COmpa;y documents, thus stealaing
infcrmation apout the cqmpaéy. Some people mightdo —
phdtocnpying for acquaintances using their emplover’s

machine and then charge monev for them. ' ' -

i3 -Illebal use of photocopiers is a.difficult problem to

control. A lot of people just don’t take 1t seriously.

In a)busy office, where many people use the'photocopier,

it’s hard to tell when it is being misused and even harder

to catch the person who 1s misusing it.

-~

\

v



- . \ Lot o

- - - .
ST . . -
<

e B -
144 Howevér;'there'arE'meésuféé €
prevent illega}fuggwof~photqc6piers; Supervisors cén check
the 1nternal counter of the photocopier several times a i

day. The‘photocopier can be_lqcked, and only certain

peoplédgggkggwéiven the key to use it. Perle who use the .
cating
1 .

Vv

photocopier can be required to fill out a log indi
how many copies they made and for what reason. ’Employéks

do these things to discourage dishonest peagple from taking

Y
.

what 15 not rightfully theirs.
: \ -

-

hat employers can take to




COMPUTER CRIME AND PREVENT ION
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INTRODUCTION K

) .
~

‘il1i New inventions often seem Eﬁ creatée new types of

crime. As a result, we must readjust our 1dea of what

03

stealing ié, make new laws to gbvern the new situation. and"

. ) )
think up new metﬁgas ot protecti;;\ghe invention.

Lgi Our laws are a refiectioﬁ of what society believes 1s
right and wrong. fheft is wrongs 1t is against tﬁe law tao
steal from nthér péople. <Ne§;rtheless; ;e kriow thatAsome
peqpie do éteal.‘ When people:- make new drscqveries or |
create new inventioﬁs; dishonest people may\think up new
#avys of stealing. Neltry to apply our old r&les to tﬁem.\\

But sometimes, the old rules an’t fit the new 1nventions

very well. » .

PA New methods of stealing hay be very difficult Ep deal
with. They may be hard to detect. T language of our
existing laws may be difficult to relate to the new

invention. Thieves might get away with some kinds of

stealing until we make new laws to govern thé,new

- situation. Important inventions are often ‘+ollowed by a

period of legal turmoil until we come to understand the new

kinds of problems that they create and come to dévelop

a

methods of coping with the new problems.
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14 we try to prevent theft if several ways. We try o
educate people to underétahd that éiealing is wrong. We
protect our belongingé to make 1t more difficult for

o ;omeone to steal them. Hé/punish'thievés when we‘ﬁatch

them. New 1nventiohs may need to be pkntected in new ways..
; B 0 o .

Peﬁple might have to think up new wayvs of guarding these

inventions, because the old methods are no longer

&

etfective.

!
N “""n



COMPUTER CRIME AND PREVENTION

- INTRODUCTION C

4131 computer crime
- detinition of computer crime -
- ways of committing computer crime

- examples of computer crime

i-3

12: problems 1n preventing computer crime

='inadequate current laws

— difficulties iﬁ detection
_ lack of knowledge.
. ) A\ 7
13 preventing computer crime by protecting hardware
= ID cards

— passwords

- body measurements

14! preventing computer rife Dy protecting sottware

— controlling stored/fi

- protecting programs

- ensuring privacy ‘ -
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g;iwjiﬁ%nfy vears ago, 1+ you wanted to see a computer you

A

had to visit a umversity, a government agency or a large

3 .

i Qus:ne§s C°'°°'3§{35b/ Computers were very lafge and

s

your own microcomputer at home.

qse:coapﬁtrfs to help students learn many different

 expefizsive.  Most of them were locked away 1n closely -

gu&rccﬁ‘raQQs”n:th only a tew people allowed in to use

1

e,

4

I todav.ccpanuters are évgryuhere. You don’t have to go -

3

anvwhere splicial to see them. You wi1ll find them at

school . Many small businbsses as well as doctors. lawvers
% . ) .

and engineers have their own computers. You may even have
R . p . . . ®

-

T e

12! LUobputers have thousands of new uses. [hev are
contained 1n many appliances like microwaves and te&evxszon(
sets. ' Manv automobiles are partially computer—-controlled. -,

> E o
Doctors use them to moni1tor patients 1n hospitals. Schools

-

subi1ects. Lomputer-based video games are a popul ar

asausenent f0r voung people.

‘4" During the last twentv vears, computers have changed

grasticallv. Ihev have become smaller and less expensive.

—~

irginary pepple can now attord to own and use computers.

P
- -
-

o "

[ €
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APPENDIX C

QUEST IONNAIRE

The questionnaire, as given to students, was printed

at 8 ;haracters.per'xnch, single—spaced. on paber fourteen

@

inches long. In this form, the entire guestionnalre +1t o

one page. .

n .



COMPUTER CRIME AND PREVENTION R

°
o -

NAME A B c D

w

Circle the letter in the title of your introduction.
* ' '

-

3 A ) &

Answer the following questions by circling the number : that

15 Closest to your opinion. '
g 7 ’ not , Deéy
at much
‘\
all
. :
S

1. How much did vou like this , 1 2 3 4

article? = ’ -~

2. How hard do vou think it will be f 2 3 4 5
for vou to remember the
. ;ﬁformation in the article?
3. How much do you Know about , 1 2 3 4 5
computers in general?
4. How difficult to read was this 1 2 3 4 5
article?
5. Dc you agree that bovs have more 1 2 3 4 S
talent for computers than girls?
. ] - [ N
&, Were the i1deas 1n the article 1 2 3 4 5

clear to vou?



10.

11,

Eefore feading the article, did 1

vou 11 ke computers?

il

'l

How much harder do -you think it . 1

Qbuld have been to remember the- ) ‘\“ﬁ\\\

information in the article if you

-had nof read the introduction

tirst?

Wouid you like to learn more 1

about computer crimes?

How well do you think vou 1
remember the information in the

article?

Do you think that students whao 1
have computerslat home do better
in school than students who don’t .

have computers at home?

How well do you think you . ] 1

understood the i1ideas i1n this

article? ~ </~\\
:

Would you like to learn more 1

about computers in general? °

»

145iCan vou relate the i1deas i1n the 1

v

¥
article to other facts that vou

o

ko

L]

kJ

N

[N

A

o

A



15.

lb\l

knew before reading 1t?

How much experience have you had
/ . R

working with computers?

Do you think that the -

introduction helped you to

remember the information in the

article?

[y
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AFPPENDIX D
FREE RECALL TASK
’ COMPUTER CRIME AND PREVENTION
NAME - . ‘ A B C D

Lircle the letter'in the title Df4your introduction.

Answer the following guestions on the attached lined paper.

You may ask for more paper if you need it.

Be sure to number each question.

" Write down as many important points as you can remember to

—

answer each guestion.

1. Accbkding td the article, why do people commit campqtek

crimes”?

2. What methods does the article describe by which

businesses can protect themselves from computer crimes?

3. What important poinfs does the article give about

romputer crimes?

L]

4. What does the article say about the privacy of

»

information stored in computer files?

S. According to the article, why is computer crime such a

serious problem?.
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’ o . APPENDIX E

CATEGORIZING TASK e

—

Student shee}s §gr this task were printed at 8
cg;;acters per 1'nch, sinéle-spaied, on_fburteen-inéh lqng
papér.‘ In this foém, the instructions were one pages tﬁe
example was one page; and the answer sheetAuas one pagé.

The fifteen terms used in the categbrizing task were tvyped

on index cards, one term per card.

5
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. Y

computer time for personal use

changing a stored .data file

spoiling stoéed data
daté diddlipg .
salami'qgthod -
Trojan horsé
identi&icatiqn card
p;SSHDFds‘k\
’flnéer.ﬁrints ‘
Laudit trail
t}ansattion log
encrypting
cnpyright

lock computer programs

booby—-trap

TERMS USED IN CATEGORIZING TASK

¥
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COMPUTER CRIME AND PREVENTION

[ 1. You will be given a set of 15 cards containing

terms from the article that you‘rgéd. Put these- ;fﬂ
cards into groups. ~You have to use at least 2

groups,.but you must nét use maore ﬁhan 5 groups.

Every cafd muét go in a group.. No card may belong

\ to more than one group.

2. Make up a good name for each group, but don’t use a

term that is on one of the cards. List the names

4

“B of your groups on the attached work sheet. Write a

one-sentence descriptioh of each group. If you do

- leave the extra ones blank.

not need S groups,

e

( 3. Look at each group individually. Rank the cards

according to how good an example they are of that

i

RN group. Put the card'that;is the best example éf

. , R
the group at the top: the card that is the worst I
. example will be last. Ties’are not aiibwed - write |
C only one term on each line. DO NOT WRITE ANYTHING
. ON THE CARDS. ) | , }

4. When you are satisfied gith yvour “arrangement, copy
it down on the worksheet. Use a cdiumn'fnr each

group. List the terms on tﬁe cards 1in order, with
’ P S

the top one first.

.
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5. Before you start, look at the-example'b+ what you

wiilibe expected to do. Thé.examplé is ;n,the next
. page. took carefully at éach paft‘of §he example
to see what vyou will have to do for ‘each part o+
the insf;uctians;

DO YGU UNDERSTAND THE INSTRUCT IONS™?

Vad

How well do vou understand what you have to da when you get

the real cards? Circle the number that best describes your

opinion. - “f“\\

°

I°’m not sure. . It’gs perfectly clear.
I need some help. , I know exactly what
@ . to do.
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EXAMPLE

You will have to arrange a set of terms related to computer

—— -

AS . N
crime and prevention. Here is a worked example of an

arrgﬁgement of terms about food. . ~
\\ e ’
- ——"1ERMS
CORN ON THE COB- APPLE i CORN CHIPS .
BANANA CHIPS TOMATO ‘FRENCH FRIES
v . :

After looking at the terms, I decided that APPLE and
% ) ,
BANANA CHIFS belonged together. 1 put CORN ON THE

gv - COB, CORN CHIPS, TOMATO, and FRENCH FRIES all together

Al

in another group. '
. N e
I called the first group - FRUIT and the second group

- VEGETABLES. . ‘ K

.GROUF 1 : . . &
NAME ERUIT | |

— | DESCRIPTION Fruits are A ‘ '

sweet or sour plant ‘ <f

foods that people eat

tor snacks or dessert.

N—

1) APPLE

2) BANANA CHIPS
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1 put APFLE first because I think that 1t is the best

.

example of a fruitfm

. I think that BANANA CHIPS are a se example because they

are dried Hot fﬁesh. =

GROUF 2

NavE VEGETABLES

DESCRIFTION Yegetables

B - are plant #chs tha_ié_ S

people usually eat with

the mai rggri of their

-\ meals. , - 7 ~.,,
[ 1) CORN ON THE cos\' | |

2) FRENCH FRIES

(l 3) TOMATO ' \i
4) CORN CHIFS R z\%ﬁ,\;

I put CORN ON THE COBE first because everybody knows that 1t

is a fresh vegetable.

H

"1 had a hard time.deciding whether to put*TﬁHATO or FRENCH
FRIES next. 1 know that FRENCH FRIES are potatoes, which 7
are vegetables. 1 tﬁink thrat TOMATO i5'§ vegetable too.
'But-l remember reading that some people call TOMATO a
fruit. Because o*ﬁthis, 1 decided to put FRENCH FRIES

ahead of TOMATO. ' -
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. e
. 4 -
' .

L'r:aét& don’ t eﬁink thktleeﬁNVEH}PS'are'nuéh“oi*av o

v.geiablo. fBut“ﬁhcy jrt made from corn. Fhat’s why l'pﬁt

thb-”lAStrxq thi& group.

fhs yﬁk,ny,xdea of a good arrangement. Other beapie doi%g

4

this exercise might have come up with a totally different

(
set of groups. o
! .
. . .
) .
P
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5
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&
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. . .
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P 1
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EN
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. -4
s - - ~ »
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s 9 -
. il
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- s ‘
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COMPUTER CRIME AND PREVENTION

—~ NAME ‘ A B C D

Circle the letter in the title of vour introductron.

< GROUP 1 . -, Qﬂoué 2
DESCRIFTION ‘  DESCRIPTION
SIS 1) )

2 Ly

3 - 3) )
4) . P § 3 | .
S , R “
&) 37 s)

7) . ; ) 7)

8) S 8 ) /
ey SO
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v 5
GROUF 3 GROUF 4
NAME _ - NAME
DESCRIFTION DESCRIFPTION
7
r
) 1) 1)
2) 2)
3) 3
4) ,4)'
5) — 7 5)
&) &)
7)) 7)
- 8) 78)
% p

oW
e



" GROUP S

NAME

DESCRIPTION

’

144 -

4)
3)
&)

C7)

. e - ——




APFENDIX F

'y

MULTIPLE-CHOICE TESTS

Student sheets for these tests were printed at 8

characters per inch, single-spaced, on eleven—inch long

paper. Fart 1 of the multiple—choice test was printed on

’

white paper. FPart 2 of the. test was printed on vellow
paper. The colour was changed to emphagize the difference

1n the task that.thé students had to do.

o
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N
COMPUTER CRIME AND PREVENTION

‘NAME . A B c D

Circle‘the letter in the title of ybur introduction.

s @

FPART I — Write the letter of the currect answer in the box

beside each guestion.

1. "Software piracy” means

A. theft of computer data

B. illegal use of computer time

C. changing instructions in programs

D. illegal copying of programs

2. One precagglgﬂ_ghaigtén,be ;aken to make sure that
information about private people is used correctly is
to

A. charge money for the use of the information

E. allow only the government to use this

1nformation

C. inform people of the reason for using the

~information '
D. allow information from a per;ZE;Q f11e to be

used only once a year

a
Nl
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3. A person changes some infdrmatinn,before the R

information has been stored in the computer. This

person is committing a crime called

A. Trojan horse

A .- 4. "Computer crime"

AL the ways

[

jobs

C. the ways

. D. the ways

B. the wavs

computers

B. data diddling
C. red herring

D. salami method

18 a

that

that

that

that

- — . \

term used to describe

people misuse c uters

Computers displace people from

computers can malfunction

people can steal personal

3. A computer}criminal using the salami method i1s stealing

A. food

D. money

B. information’

C. computer supplies

6. A Trojan horse i1s a computer crime in which the

v

criminal

A. destrovys computer data

D. steals programs . ‘ -

B. changes cdmputer data

C. adds extra instructions to programs
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7. Businesses often do not report computer crimes when

they are discovered because

D.

-

they don’t want their employees to go to jail

computer crimes don’

t affect them very much

they are afraid that they will lose their

clients’ trust

A

they can’t afford the expense of court costs

v

8. The only way that a person can get acceéss to encrypted

. . data is to-

A.

B.

C-

D.

have a key to the cdmputer«

\x\
know how to program

the computer

be trusted by his/her emplover

know the correct code - .

?. Computer criminals aré'often charged with lesser crimes

because

A.

B-

3

computer é?i:es are

current laws do not
crime

coﬁputefvcrimeé'are
most beople believe

computer crimes are

P

~

not very important

clearly define computer

noq—violeﬁt
that the penalties for -

too severe
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10. Personal information about people is often stored in

computer files. Péople should be abke to examiné this
information so that /

A. they_cén correct any ihformation that is wrong

B. they can erase what they don’t want to be in

“their file

J'C. they can decide how much money to charge for
the use of the information

b. they can find out information about other

. people

*

11. The crimes of a clevér computer criminal may go

-

undetected for

A. days or weeks

B. weeks or months

c. monthé.or vears

D. vears or decades

I
<«

12. Which of the following methods of ‘guarding computer
systems do people dislike the moét?

A. fingerprints

B. ID cards ’ o
:l,\‘

— ) C. passnO(ds R .

~ D. magnetized cards 7 :
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13. One ﬂay of committing computer crime that.ls,mehtrened~f— i
in the article is

A. stealing computer time from the compahy

 B. stealing a computer from the company

C. taking computer paper home from the office

D. bringing in friends to piay games on -the

-

company computer
14. Used ¢omputer'printouts are often shredded betore being
thrown away because
A. paper manufacturers don’t want people to reuse
old paper

o

B. shredded paper can be sold for ‘additional

profit to the company

€. shredded prinfouts take less room i1n garbage
bins
D. people try to gteal camputer,datatbv collecting

and reading old printoﬁts

15. One way to detect improper access to a computer system

-

is to use-a

A. Trojan horse

B. transaction log

C. booby—trap

D. copyright -
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- - - . COMPUTER CRIME AND PREVENTION e
NAME T . A B c D

Circle the letter in the title of your introduction.

PART I1 - In this section, each question has several
answers that are more or less correct. Rank the
énswers for each guestion. Mark the answer that
}ou:thinkismostvcorrect #1, the.next most
correct - #2, étc. The—answer that vou think is

1e§st correct {(or wrong) will be marked #4.
Nrite'your numbers in the/boxes beéide each

e{ ; question.

'4;4“;” ‘READ THE EXAMPLE BELOW Tﬁ SEE WHAT YOU WILL HAVE

- ‘ TO DO WHEN YOU ANSWER THE REAL QUESTIONS.

-

EXAMPLE

Plants’ ability to gef’nohrishment from pond water is

h. possible becéusé({%ere are minerals dissolved

2  in the water

:3 B. part of the balance of nature’

~A C. like our getting nourishment from eating fooﬁ«
{ Y | D. the cause of water pollution .
NOTE - This ranking ‘shows my idea of how correct the

various answers are. Another person might'tume up

with a different ranking.
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QUESTIONS - e
— | |

g
Computer criminals are often charged with lesser crimes

because

A. computer criminals are more like people who

ring home office supplies £ngﬂkgork than they

;re 1ikéybéhk robbers - ﬁz
A 2

"B. it takes time for laws to catch up with new

,i_,technology

C. current legal statutes do not clearly define

computer crimes

about fhem in computer files

D. no one 1s hurt very much by computer crimes

People should be able to examine data that is stored

A. because 1t’s interesting to fi1nd out what other.

people kmow about you ’ o , /

B, so that they can be sure that the i1nformation

is correct

C. just as you have a right to see your test after

the teacher has marked 1t

D. because people have arriéﬁt to protect their (//

privacy \ -~ -
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2. A persbn who uses thercompany computer fnr his/her own

AY

work is _ . E ' ~-

A. stealing computer time

B. like the mechanic who uses the shop tools to

fix his/her own car

*C. practicing a new type of crime

D. getting the most out of his/her job

ﬁ,/f; A computer criminal using the salami method is

A. committing a type of crime that did not exist
!-i,‘ 7

'béfére computers

3
5

B. steéling small amaﬁﬁfé”éf mohey from many

-

different bank accounts

€C. reprogramming electronic scales in méat stores

~..50 the weight is less than it should be

D. fike a store clerk who shartchanges marny

customers by a nickel or a dime and keeps it )

S*I\Ee+ore a computer worker can gain at ss to sensitive

information in the computer, (s)he mus* type in a
. } o o
special code. Thi€ action is: :

‘AR. a new way of protecting a new invention

c .

B. the use of a pa'_-'.'_-wu:m'.'t:l"3

~
~

C. the reason why computers are so time—consuming

D. like the secret handshake of club members *
€ . : -
. : B .Q .
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-

6. One characteristic of many computer Trimes 1s that they

. A. are like petty theft in factories

B. are a new type of crime

c. invblye'moving around gnformatfﬁnnstored in

computers

D. involve machines affecting other machines. not

people

. 7. Computer criminals can often commit their crimes .

without being arrested because

A. their crimes may not be discovered for years

B. thev can blackmail law officers to leave them

alone

C. new types of crimes are always difficult to
‘ "

detect

D. their crimes are like forgerlés - people often

don’t notice that anything 1s wrong

—

8. A computer can be progf;hmed to keep records of all

people who use the romputer svstem. This technique 1s

et
A. a protection of the computer system from

unauthorized use

B. called keeping a transaction log

o

C. like keeping track ot all the people who have.

keys to the school

D. too expensive to be practical

w
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9.\ ngny—trapplng 1% asaethod L b . - -k - R
) A. that uas,iﬁaﬁied_tn‘a_nﬁu xnvantzon - computers
;é, to catch pQOplp tryzngfédggée;; £;§puter o 7lﬂf*
‘equxpment y .";,‘; ‘ : .
"C. like g1v;ngvthé u%oné éﬁ;uerézﬁd-a person hhp
_ 7 wants to Eopy your homework o |
e wDﬂ/tovprotect prpgréms from being”ill;géiiy toﬁ;ed . -
| _ . | | - p ” ' ’ . . .
b!u. moapuggr-Crlmesfare otten unreported because _
i ‘A, a combutér crzheiis‘ixke a ;skéie§oﬂ ina )
) | gﬁoset“, 3 o V'A‘ - .
-B.vpeople are too atraid of gbmputef,cr:m;n315 
Q.’neﬁvcrxnes are'dif%ic#lt t6 understand~at first % ’
. ‘ﬁf business people are afraxd of lOSlng their .
, cl:ents ‘ E o S - . . - ﬁ,:
- v , ,
1}1.‘9@ audit tra:l 15 . . R I R
A. like retracing vour stepé to find ;ometh%Bé - .
- o té}t‘voq‘lost » ’ o . ” f'
© | B. a record ot the so&ﬁds,nada~byAa persop' |

committing a computer crxée

C. followinélthe pafhuay,of a prece ot infdraat‘on“‘

:through the system o 7 . o . ' ;T‘f
' D. a new method developed to cope with a néurtyﬁeA S f;,, -
of crime



-

12. A computer criminal using-a Trojan horse is.  —

£

A. illegally changing some of the instructions in

a computer program

r

B. u51ng'a special password to 1llegally use a

computer system . » i

C. like a person who fixes a vending machine to

give back the wrong change

D. committing a type of crime tﬁat results 4+rom aJ

. | 4

new 1nvention

4

13. Important computer data can be protected by storing 19
. 11 mi1xed up form. Dniy people with the right code'can'

change 1t back to an understandable form. This method

A. is very expensive to use 7 g

B. similar to what pay TV companies do to protect

thégr signal

C. is an example of a new -way of protecting a new

invention
o1

D. 1s called encrvpting
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“(/14_ A computer criminal doing data diddling is
/J) ' | A. like the person at the grocery store who eats

i some "bulk food" before it is weighed

E. one who writes over important compqﬁer

printouts so that they become illegible

0

c. committing a tyﬁe of crime that did not exist

before computers

D. changing the original data before it is stored
i :

in the comhutef

15. Protec§§p9~the privacy of personal information stored .

in computer files means

A. using the information only with proper

authorization

B. preventing new inventions from causing people

new problems.

b1

C. the same thing as not telling vour friend’s

secrets without his/her permission

D. that there should be security guards wherever

computer files are stored
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ANSWERS TO MULTIPLE~CHOICE TEST - PART 1 -

D

c

g 0

> m

]



CLASSIFICATIONS FOR MULTIPL
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v

analogy E

o

abstract concept
SN

outLQne

wrong

wrong

outline :

‘anal ogy

abst?aét cpﬁcept
Butline

ahaloqy

abstract concept
wrong

abstract concept

outline

wrong

analogy

- abstract concept

outline

wrong

anal ogy

anal ogy

abstra;t concept
outline

wrong

i

E-CHOICE TEST - PART 2

Q@



57
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7 A. outline
H. wrong

C.. aberact‘Ebncept

D. ~analogy

8. A. abstract concept
g, oﬁtline
€.  analagy
D. wrong
, 4
9.Y'A. abstragt concept
E. wrong |
C. aralogy
D. Dutliné

- 10, A, analogy

k. wrrong
C. abstract concept
D. outline ‘

11. A, analogy

B. wrang
16.” outline
——————=B+ " abstract concepf
12. A, cutliine
k. wrong
C. analogy
D. abstract concept




14,

1'5.

wrong

analogy

abstrag#,

outline

analogy

wrong

abstract

outline

oufline

wrong

—

abstract

analogy

e L

concept

concept

concept

LN
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TEACHER INSTRUCTIONS

DAY 1

&

1.” Bive bgt instructions. Go over 1nstruct1cns_u;th*the 
 Students. When finished | |
ASK - Pleaée put -up your;hand 1f you
circled 3 or higher. o . B

Based on response, go over instructions with the class

again or individually as necessarvy. e .

The text pacfages are arzanged in random order. Give'
them out, without changing around the order, by your
usual meéhod. 'Te}1 students that
they may tear off the introduction sheet, but should
take care to keep the rest of the pacﬁage stapléd
together ’
<  they will havé about 25 minutes to complete the task
they must put a number ih e;ery box and only one
number to ; box | oo
rwhile they are working, please check that they\havb
writtghbtheir name on the paper and Correctly clrtled
their introduction letter.
Collect papers when they haye_finishéd or 30 mznutés“are “', B

up — whichever comes +first.



‘Hand out gquestionnaires. TFell tﬁggithat tﬁEY:MUSfL:W~I,
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"

]

answer every question. Go over the fgct;that'"l“'means
"not at,éll"; “3" means "very much®. I+ they cannot

makevup their minds what to put down, they should circle -

“3u, Please check that they have written their name on

the.béper and corrqctly circled their,intrbduction

o

letter. Collect papers when finished.

Hand out last section — "5 questions“. ATe11‘studeﬁfs
that they have the rest of the period toc answer them.

Go ovEF iﬁstructi;ns prﬁnted on the sheet. FPlease éhe¢k
that they have written their name on the paper and

correctly circled thei?.intrbductinn letter. Hand out

more foolscap if needed and staple it to their other

papers. Collect papers when finished.

FOLLOW YOUR NORMAL ROUTINES AS MUCH AS FOSSIELE.
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A

DAY 2

Hand’out/sheets -~ l1la, 1ib, 1c. Go over instructions with

the students and let them studv the example;\rwhen

finished .

. s . 3

ASk — FPlease put qh your hand 1f you
b4

circled 3 or higher..

Go over instructions uifh:the class again or

individually as necesséryp

Give out card sets. You may want toﬂremové,the rubberN

bands vourself before you give them out,. Givé students -

about 30 minutes to:cdmplete thiS’tasg.) Plea§e~qpeck‘

that'they have writtenﬂthéir name on tﬁe paper and
correctly circled their introduction letter.

When finished, collect papers and cards.

PLEASE KEEP CARDS TOBETHER IN THEIR PACKETS OF 15 AS

.

THEY MUST BE REUSED éﬁUERAL TIMES. ) 5
A hd o

Hand out Fart I (white’ of thg multiple chdxce test. GO

4 .

over instructions. Tell students that there will be a

seconggﬁart which will have different instructions.

Flease check that thev have written their name on the .

paper and correctly circled their introduction letter.

L

Tell them to put up a hand uhen‘they are finished this

paFt.
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as you pick up Fart I, hand out Fart II (yellow).
Flease dr aw students’ attention to'the_DIFFERENT‘
1n§truction5 ;or this part.‘ élease check thqt theywhave.
written their name on the paper &and correétly circlgd

their introduction letter.

Collect the papers when finished.
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- AFPENDIX H

FREE RECALL MODEL ANSWERS

For each éhqrt—énswerrquestion, t;; fol§9w1ng lists
are given. First, thére\is a list ot verbat;m‘ﬁpints from
the text with thevparagraph number that‘they were found in
given iﬁ parenthéses; ‘ggéond, there {s a list ot points
that make up the actuallmodel answer."The éecond lyst 15 . a
reorgan1zati@g_o¥ the first, ;eaving out repetitions tﬁét
are found in“taéeoraginal fext. #inafly, éxamples o{

irrelevant, extraneous, and wrong points are given.
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1. According to the article, why;dn people éommi;;cqmgg;g[, S

crimes?

o
lb

-

to help people gain pqwér (P1)

to help people.gain money,(Pl)'

cbmputer criminal profits from cri;e (P4)
something can be gained'(PE)

gain for those who sell files (FP3Y

to spite their bosses (P3)

becau5e<peopié are angry (F9)

because people are greedy (FP9)

MODEL ANSWER~— #1 ~ ' ,

general idea of gain .
- gain, profit, pérsonal profit, to make profits
power |
- ppwer,rcontrol

money

- money, wealth, greedy, to get rich

‘spite

- spite, anger, revenge, to get back at the boss,
unhappy with boss, to hurt the coﬁpany
knowl edge | |
- sell files,’get perspnal knowledge, vind ou{ | 0
things vou shouldh’t
Examples of Irrelevant‘Points
by changing information

they can steal something

an easier way to steal
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- it is hard to commit computer crimes o g
- to get computer time
~ to get a hotel room without makinq reseEVat1065 

- because they don’t get caught

- - Examples of extraneous points

-~ to cheat on their taxes

- ;Dr fun

- because they are dishonest  ’ -~

- to become famods

- to make phony idea )Aic) cards

- to get an increase.in.pay

- to make photocopies without paying

- Examples of Nfong Points

— because they want to

- yes, people d@ comm;t compdter crimes

- so they,caﬁaaéfid;gﬁzﬁeir business

- 250,000

2. Nhét methods does éhe article describe by which
businesses can protect themselves from computer
c;ihes?~

- mgke checks»on worvers (P3)

—'Quard cbmputek systems from improper access (F135)

- personnel 1dentification (P13)

‘3f§§§suQ:? - secret code (P16) .

° passwor&*(estricts access to a conuter system (F18)

S

- -
body meaéuremegxs used to i1dentify users (F17)



T o *"'ﬂ**i&%m;?i‘g e .
| | . U X
‘ ‘¥a§;aTV?eatureﬁ,éidsurg§¥an8 63t¢ﬁ§6f§§’?§é§?§§m7f:7;W7"i?7
N (82 | | | e | B
h : S o , g
j . lipprints (P17) ~gL L
‘ . photographs (F17) ’ .! - | |
veice prints( (P17) -
4)nggrprxnts (Pi?)i cL ‘ o 1‘,:' o
" - - :bmpanxﬁs trust their employeas (F18) ; ‘
' a7 . agge surt;e,playees.feaain honest kPLB} , . s
7 - - keep checking ‘L;;.; safety (P18) ’
ﬁuﬁl Co- oqqanxz;txonsctan;éhred paper waste {Pi?) ,  ' ' :
% 3 --coﬁpahzes qféposa%04iyaste,;n‘loq§§§ c@%taﬁnéﬁs - ‘{‘ )
, '(mq’nhg' e ' ST . S
: : L %3 .
e coapanx@é secure data by passuords (P”U) ‘
- T B - 5
. *“pzssuords :dentxfy”fxlcs that can be opened (PZQ} - O
‘k - ;rsquentiy :hangxng DassuordsJ(PQO) 9 ; 5" - . |
) : - spo; 1aproper entrxes andldata cﬁangg; (?il}" | |
$ S N " cL. . ‘ P . , .
o ‘audxt traxi‘(PZJ) R e ‘ - ’
) e spot ragrope; accvs: (?22?ip,. §
- transaction lo§ ?P?E) . - ; - - f
+ . i C . . 3 . . 4
o - maintain computer records o+ a;céss‘kPZZ)‘ ) "f‘ |
g - encr‘;‘otzﬂq ,{P?.‘;" /,, . o | o
- xnfor-atxon secured from zll al ac:tas AP23) ae -
S ) - special-program 1nst?;ttions'tq phtvcnt'ghpfopgr; (R
‘ "%.accoss (FT8) ;/// » = E ,},; a,} .
. ” w v D rvcurdi of attcaptod tntr:es €P24) ' fk B ff e
- Drtvonf sottnafe 0'0- .be1ng !tolon (P‘ )’ A .
4'§Ovvrlqht‘vi‘uab};lpraqult P25
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Ny
’ - guard computer software (P26) ) IR
: (// ) - - .. ) ) . - .
- - lock_prpgrams,nitﬁ special i1nstructions (P26)
- make it hardernfpr;c?gmihal‘to copy programs (F26)
- booby-trap (P27) ' - ' o o
-~ make Bragrams stop when certain conditions occur

_ ,

MODEL- ANSWER — #2
e %

(Pé?)

- general points ‘
' Py ; k4

- take some precautljo.'\ig check the computer. only

i let people 1nbauthority q-e 1t, keep computers in a
locked‘réoﬁ, only certain?pedble;have accéss.
protecﬁing[sof;uare, secré; methods. protection 6+
hardware =

- audit trail )
- booby traﬁ ~ ) .
; - cﬁpyr1ghtd'. |
- D cards; u
- ;ncryptxcn ’ 0 »
- guard cosputer s?étem from 1mproper _access - n
—:léck.;oﬁpu£;r programs ) G
) ’ ‘ 4 i
¢, — password _— o o '

- transacti&nllog,'keep a record of users
N - shred papsr waste | ’
E;asples o#'lrcelevant Foints.
- salég: nethpd:

- Trojan horse C L .-

-~ ensuring privacy : :

-

)



[

'keep a l1st of people who use/ the photdcopier
. AS€/ :
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clerks can open a bank account 7 n S
data dladli g
‘theft of data - L - o /f

Examples of Extraneous Points |

1]

x

néw invehtidns are needed to prevent computer crimes

photocopier

=

<

don’t have computers
don‘t put so much i1nto .computers
- . . A' ;

pay for computer time lost

make sure nobody is getting extra computer time

educate people that stealing {s wﬂong,! frv | . T
punish thieves | 1 ) S fpkf |
have speéialrcomputer alarms

Examples of Nrbhg Points ‘
by being an author ) . E
témpuger banks : . ' - . .l' 2

by locking themselves/{;_theirnhqusegc

e .
) % -
% . f . -

by the busy offices

businesses'that can’prote;t themsblves?are banks .
easi1ly find out what title you want ~ , L I

;‘4brgot 1t

[

~
et
A
@
3
°
’




z

3. What important points does ghevarticle g1 ve gbggt'..f e

B

computer crimes? ‘ e
. — new type of crime using computers (FP1) o oL

- use of company computér timé>+or'per50naltuse (tF1)
-~ misuse data in memory of computers (P1)

'— steal money f?om bankAaccoqnts (P1)

— get prxvaterinformatipn about peoplev(Pl)

- computer crime will grow in the future (FP2)

»

- — steal computer time for orivate work (FP2)

%

- example of people who rescored their musxé on the
company computer (F2)
-~ change stored data files (F4)

- spoiling stored data (PS)

~

- workers sell‘data files to companv’s rivals (#5)

- new methods being designed (F&)

- data diddling (P7) N L ‘ | —

N 7

+‘changxhg data before 1t 1s stored i1n the computer
(P7)" . e ' , , \\
-~ hotel (éservations example (FP7)

~ salam’ method (F8)

E

~theft of stored money (F8) o
-~ payroll clerk example (F8)

— smald slice stolen from many different accounts (F8) : o

(P9 -

- Trojan
-~ extra instructions 11 program to do 11legal tasks
(F9) : : S

- hurt business activities (P9



.l

- steal something of value (P9) ' A

- computer—crimes can be easil}rhidden (P12)

- courts have problems wgthfconvitt1on§‘€P12) ) Coay
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~ bank tellers use computers to steal hohey from

_accounts (F1a)

-

- computer crime ill be hard to _stop (P1Q) T -

- legal s;atutes_do not clearly define cecmputer crime

(F11) -

~ computer crimirials often charged with lesser crimes

A

-~

(F11) S

A

o

- stopping computer crimes will be hard (FP13)

- law enforcement_agénciés don’t understand, computer

‘ : —
crimes very well (P14)
MODEL ANSWER -— #3 . “
- characteristics of Computer‘crimesv
- génerQI - new type of crime, illegal,

T, dangérous. cause trouble, hurt people

- easy. happéﬁ all the time

- Serious, hard to stop

- will grow in tuture N ol

- can go undetgcteﬁ

-~ laws 1nadequate
—,type$ o cdmputer»crine

- general - many methods, how people per*orm
crimes

- steaf time

- steal moOney



steal /destroy data

- motives for committiﬁg computer crime

-

L ’ . o .
peneral'— why they do it, for benefit

to get money
because‘beopleaare dishonest ‘

from spife ‘ 7 ﬂz

‘to get information

examples of computer crime

-

-

methods of prevention

- general - need new methods, how to prevent,

data diddling
salami method
Trojan horse - ]

$ cost of crime

—

people shoud be cérefuﬂ. .
need new laws B K
copvright . ' \
booby—-trap ) ‘»J ' \
profect data

have honest emplovyees '
encryption U

passhdrds

results of computer crimes

people are hurt
. { ‘
businesses are hur

loss of money ’ ~4f

1nNvasion- of privacy

i
I
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ExaMDIQS_D¢ Irrelevant Points == L o

- none

Examples of Extraneous Points

- when price drops, many Nili buy.compupers

- they can do crimes in ‘their own homes

- not tb steal 7 J

_~néw inventions may tause new”érimes

- important parts are printeré, disks, programs

Ekamples of Wrong Points

- there are no important points

[

- can be very handy and useful , L=

- hardqto do- S

- vou’re going to have to ask a h1gher official

7. What does the artlcle say about the privacy of

Ed

1nformation stored 1n computer files?

- computers used to get private information about

people (P1) . .
- manvy pEDple have acéess to data iéﬁcomputerlfiles

LE
7

s

‘r\.

- manv unsolved crimes involve moving data from one

e
tile to another (F2)
e ’
- some data will! be misused by cr1m1nals (P1O)
s s -
/ »

- computer svstem wrllfhaye to guard its data (FI8)
- companies must be able to trust,their employees
F18» ‘ . .

~ private i1nformation abgut people found 1n data banks

(tFi1o)
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informgg{on about peeple(va)é background (FP19) - o
information about medical histories (P19) |
private financial recﬁrds (Plé)-
‘ensure privacy of personal informatiop (F28)
get data from accurate4and uptodate sources (F28)
prevent'misunderékahding by thosekusing data (P28)
person must 6§ able to examine gathered data (P28)
person must'be allowea to ensure that 1t accurately

. : ‘ : ‘

reflects the whole.truth (P28)
person shoula be able to correct false ent;xesv(PEB)
people should be told whén information abodt them 1s
being used (F29)
ﬁérgon éhould be told reaSonslin writing (P29) E

reasons should include user’s specific 1ntent and‘
L

o

;}egai obligations (P29)
intformation should onl? be used for~1ntendedﬂ
purposes (P30) ‘ 7
orgaqization should have ‘proper authorization (P3D)‘
a -person shoulg be i1n charge of tﬁe saftety ot data .
files (P30) |

all government files about a pe}scn should be
reported to him/her (FP30) z ‘

every personai file shaowld be available for

examination (P30)
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MODEL ANSWER - #4 : o o .
- problems | |
- general -
- computers can be enéered easily,vpfivacy
ineffective, unsafe, can be stolen . =
- dishonest people
- many/wrﬁng people havéfaccess to campﬁters
- désériptions SfAdata
»— general - important information
’—'confideﬁtiality 
- personal lives

- gavernment data

\‘,
- financ;al info ' ) -
- medical info 7 | T
- methods of ensuring privacy : ﬂ//
— general - be careful, don’t tell -

- honest/authorized people
- info should be accurate
- people have legal rights
- i1nform people that their data will be used
— get people’s permission
- geep data,.save, guard it
Examples oiwirrelevant'Points
- hurt a company by finding thei} files »1“
; dz::;ﬁult to prevent computer crime ,A ;f .

- domt use czomputers for personal uses
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Enampleg gt Extraneous Points »A gfrr
- arrngguiéf%invasion>of privacy
- only thelgﬁﬁer can see his file , e
- steal plans for planes, subs, trainsA _ ' AN
Examples o?ywroné Foints |
- privacy helpful in storing info
- ask a higher official :
- privaéy zrevents many crfmés
- valid iﬁformation | —
5. According to the article, why is computer crime such a
seriéus pioblem?
- problehs in kéeping déta sate (P10)
- many reasons (F11)

— current legal statutes do not defimne computer crfmes

very well (P11)

i
“

— necessary to charge criminals with lesser crimes -

»

(FP11)

- people can hide computer crimgs easle (P12)

- people can hide computer crimes for lqng'periods o+
t;me (P;E) \ |

- criminal can commit crime*w1£hout ar aréest b?ld?;
made (P12) | h

— courts have problems w{th prosecution and coa§1ctxon
(P12)

— business mavy hide computer crime (PI13X)

T when a crime 1s ‘ynreported, criminal may go tree
Send

(P13
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- law enfqrcement,agencies don’t understand computer

e
4

‘cfime.véryiﬁell (P14)

MODEL ANSWER — #5 = -

e N

~ general points

-
o - : ) .
- many reasons, easy to do, hard to prevent,
‘computers are used for evervthing
o : N \
- computer crimes are hard to detect
— can hide crimes easily, can hide crimes for
long time. businesses may hide computer crime,
criminal goes free when crime unreported

- legal praotlems

laws

- computer criminals cag
° dnﬁft &efine computer érlhes'very well,
criminals may be charged with lesser offenses,
canVcommit crime withoué,beingrarrested, law
enforcement agencies don’t understand crime
very well |
Examples of Irrelevant Points
- can ruin business. .
- against the laéi__ |
- steal mohey in banks
- get secret 1nformat;0n
- because 1t’s wasting people’s monev
- secret planms ﬁillxbe spread about
- cheat.other peogple
- hurt other peéplé

-‘because many things are being stolen



because 1t is stealing
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won’t be able-to trust employees

Examples of Extraneous-Points

new inventions cause new crimes{ o

the more it is done, the more people want to do 1t

itlhappens to people‘who can’t afford it

everyoné does it 7

with new inventions crimes get bigger

can be used to commit burglariés

cén cause a iot of worée things to happen'

donft want to pay for using a photocooier
Examples of Wrong Points

they should stop making movies about 1t

1t protects others® righis

I

vou can stop it easilvy
"

1t 1sn't serious

just like the article savs
a computer can’t think

it can nelp you do what vou want
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SUMMARY OF CATEGORY NAMES USED‘BY‘STUDENTS

This appébq{x contains lists of category naﬁés that
were actually used by students when they did tﬁe
cétegorizing task. A separate liSt ié ngen for . each .
group. Numbers in parenthesés indicate the number of
studenps who used a particular category name. If thére'isl
no number following the name., only one stqgent cﬁgge.the
name; The Iiét for ééthmgroup‘ié broken down into the
classifications that were used in marking, namely, computer
c?lmefbprevéntiﬁg computer crime by protecting hardware,
- preventing computer, crime byrprotecting Softwaré,
prevention 9# cdmputer»crime, and inaph?opriate.r The names
that studénts gave to.categories'weré classifiéd by
‘cons1der1ng both the name and the déscription. This is why

similar—souriding category'names“may‘bé classified

dif+erentlv.
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ABSTRACT CONCEP1 GROUP

category names classified as'eggivalent to _or subsets o+
“computer crime®

abusing information *

breaking and entering a computer
breaking in ' . ’
breaking into a'prggfamr
E;eaking»into computér files
br?akins

jchanging data

computer crime methods

computer crimes iS)

crime N

criﬁe methods §3)

crime systems

crimes tS)

crimes committed | -
criminal methods @ - b
data changes -——shiould not be done | o K

data deleting

" B

destruction of cquaqx}é’ data
how crimes are started

how you can hurt a business
1llegal program mefhods -
illegal things to do

‘methods aof committ:ing Comput%f crimes

\ 2
methods of computer crime \\



methods of crime

methods of stealing =~ . ;f' ‘ j o

methodsAbf taking progr ams

{

°

mistreating ‘business
moving data around -

names of ‘things wanting to steal

»
B

personal gain crime

A}
g &

pﬁogram destroving

» - ~ ‘

“rulning a company by -using éomputers

A ‘ : .
*xgabotaging data : ‘ B T
e — ) : v i -
taking money
e ‘- ) ’ -
tampering with computer programs .

B

theif (sic) methods , ;

thieves do L - -

<

e T Ly

types of crime on computers
uses for computer crime
"usi1ng a computer for voursel+f — when vou shouldn’t

wayslof'breaking 1nto programs 3

A

ways of computer crime (2)

wavs of stealing

ARWEN

ways tp break into computers .
. ways to commit computér crime : .

wrong computer methods

‘cateqoryvy names classified as equivalent to or subsets o+

s .

”preventzng,computer=crime by protecting har dware"

permission to use computers .

ways to show you have the privilege ot using the computer

-

= _



Eateqory names classified as equivaleht to. or subsets of

—_~ 184 — | S s

“preventing computer crime by protecting software"

how vou can trace back crimes .

prevent a stolen program'from being copied or used

stopping someone trying to steal a program
ways of checking files . - -
ways of f1inding computer crimes

ways of finding out who éntered a program -

e

category names classified as eguivalent to or subsets of

“prevention of computer crime”
anti1 computer crlée ' ' a' SRRV T,
cét;hers B
clues to catch'a criminal
— code for unlocking;computer
CDmpute; codes
computer 1dent1ﬁ1cations
:compq;er identifying methods
computer 1nformation that can help vou track fﬁem “
computer protection |
computer secgr;tv
computer traps
co#vxng progréﬁs | &;
crime detecting
crxme prevention (P)
Zrime stoppers

1denti1fication

Leeg out methods

-
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- - - S A R piipeend

'methods to stop tomputgr’crime

needing,in;ormation‘to start a computer.

— ¢

s

perspnal proteétion oo
'prgcautiénsl
preventiné'compute; crimes
preventing theff | .
ﬁrevention %)

preveﬁtioﬁ of cnmputér céime
°p;evention systems
.pre;entiuns (2

'preventions of computer crime
prugrams to prevent camputér crimes
protectea programs

protection (3) : ’ .- -
protection of data
protectors
sé*ety'dev1ces
securif?~+2) ’ ’ -
security programs

stpp computer crimes (2)

stopping criﬁes
theft prevention
Eheft tracing . |
i:?;bs to prevent steallhg»
to cafch a thie+

to find computer crime -

types of 1dentification

-

e
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ways of preventing crime
SR L Ev
ways of preveqtipnA : L

Fo e, L

,uaysrté%dgieéfh”

wayséﬁb'prevght and protect from computer

Y

wavys to'stpp'pirany

Fs

boobey (sic) trép,',i' ' .

catalog

computer business

computer names
computer parts
computer terms
computer times
data diddling

diddling cards

dif+erent methods of using computer

o «
categoryipames classified as inappropriate

.

different methods to use on computers

different gypes of data

enjoying a computer
]

érasxng mistakes
+orms of data

tree time

}
L4

I didn’t kﬁqy what they meant
losing memory
mickey mouse

mlscC.

miscellaneous

crimes

2. .
s Cid
e
R
t
% F
2
. -
-




s

‘mistakes
new programs

no name (4)- ‘ : o7 .

pdds - thingstvcan’t place in a group

crders e

"
L,
"
[

others (2)
outside method s

personal uses (2)

. playing with fﬁéikeyﬁoard
Wa - :

PR
.

programs (2)
they all have the same name - data - on 15; cards

things you can use computers for

-

Trojan method
unknown .

uses forfcompug;ﬁsfiz)

©
’

ways people can use computers
ways to do something on a computer
ways to use a compu£er

your computer . Y «
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r

fcategorg names Classified as eggivalent to or.subsets of

“computer crime”.

bad ways computers are used
breaking in (2)

changing computer programs and data ‘ o B C
changing data crimes

éhangxng data for money .

commoﬁ cbmputer crimes

computer crime (3) )
combﬁter crihe methods (3)

computer crimes (9) ) ot

crime methods to do with data

‘crlme nicknames (2)
crime of computers
crimes (é)
destructions
examples of\computer crimes

tamous crimes on a ‘computer T

et . .
‘¢ . o

fooling around

gett;ng into comﬁuters

xfiyou M1 suse a computerd

1llegal computer uses o ' ' L
1llegally altering information

»

1nvading privacy — mess up a business

method of grdg;ammzng 1llegally

methods of breaking into'ﬁ,qonpute?,x
|



“

e - . -
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how to protect data
identifying crimes

keepihg data safe

—other ways of stopp1ng computer Crlmes

precautlons

prevent computer crimeé ?rom happening
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