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Itudyjng

Studyjng

1

Studying is a special form of reading. The way that studying differs

from "ordinary readind'is that studying .is associated with the requiremeni

to perform idéntifJrble congitive and/or,Orocedural tasks. This performance-

related aspect ofstudying was acknowledged several decades ago by Butterweck

09261, who suggisted that the one defi tion of studying applicable to every

possible school situation is,"a pupil ctivity of the type required to

Satisfy the philosophy of education h Id by the teacher" (p. 2). "Satisfying

the philosophy of education held by th teacher" translates as meeting the:

criteria on tasks such as taking a test writing a paper, giving a speech,

ahd, conducting an exper4ment.
. ,

4

Although,studying has been the object of investigation since early in

this century, the traditional studying research has little to offer theorists
0.

'or practitioners. ,However, when the traditional research on studying is sup-

A

plimented with theory and research from other areas of education and psychol-

ogy, a clearer picture 'of studying begins tâ emerge. The purpose of this

paper is t3 portray that picture.

We use an organizational scheme that has two major components: state

variables and processing variables. The stee variables are those related

to the Itatus of the student and the to-be-studied material at the time of

i

studying. important student variables include knowledge of the criterion

task, knowledge of the content in the to-be-studied material, and motivation.

Important text variables include content coverzd, organization or stekture,
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and other features which affect the "readAllity"bf the prose. The
4, j

processing variables are those, involved in getting the 19.corMation from the

%

00,

t

\

wtitten.page into the student's head. Processing.variables include the

initial focusing of attention, the subsequent encoding of the information

,r.
.attendpd to,,and the retrietial of the Information as required by the

criterion task. As we see it, the outcomes of studying are°a function of
,

'the interiction of state arid processing variables. In thispaper,me

discuss some of these components and reyiew related research.

. \
State Variables 1

Although state variables, include several student- and text asrciated

e,

varilbles, we wi71 discuss, on4y stuGent kpowledge of the criterion task.

We focus on this variable because it is uniquely associated with ptudying
, ,

as opposed to oter types.of reading.

. Knowledge of the Criterion Task

According.to our'definition, studying involves reading in Preparation ,

for performing a triterion task. The nature of the task and associated.
criteria are known to Students in varying degrees. Students' cognizance of

4he task may range from having complete knowledge (e.g., a copy of the

test to be administered) to almost no knowledge (e.g., information that the

test will be papet and,pencil and that it will cover Wbrld War 1). The

degree of knowledge thal a student has about the criterion event is one

important state variable influencing, studying outcomes:

.
The underlying assumptionabout the relationship between knowledge of

the criterion'task.ànd studying outcomes is simple: when the criferion

,

0."
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task is made explicit to thi students before they read the text, students

...*will.lettn. more from studying than when.the criterion.task remains vague.

This notion is supported by several lines, of related research Jn which

degree of knowledge of the criterion taik Is 'manipulated.

The first line of research addresses the situation in which students

have complete knowledge of-the criterion test., This research involves the

use of questions inserted in text which students are required to answer as

they read. In a comprehensive review of the adjunct question literature

to date, R. Anderson and Biddle (1975) concluded that, n_general,the avail-
,

ability of these questions facilitates learning from text; Of particular

relevance is.the situation in which the criterion test items exactly match

the inserted questions. Data from 14 studies show that performance on such

repeated items is 10.8% higher than performance on Items that-had not been

,

available during studying. Clearly, this result from adjunct question

studies shows that when the criterion task associated with studying is made

explicit to students early in the studying-session,'it can have a reliable,

beneficial effest on criterion task performance.

Other research investigates the middle ranges of knowledge about the

criterion task, in. which,students have soae information but .not the actual

test items. This area of investigation includes retearch on the use of

behavioral objectives and researchon typographical cueing on text. The

behavOrial objectives research investigates the effect on learning of

giving students a set of behavioral objectives, which typically include

information about the topic to be learned and hoW the student can demonstrate
.1

that the information has been mastered. The research on typographical

r
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cueing investigates the effect on learning of underlining and other techniques

/

of physically highliahang sections of proie. Pr

'
iiiMibly these techniques

cue information that is likely.to be.testeC T W e effects of'objectEveS ani
I-

. A P:
typogeilihical cueing on criterion.test Performa.ice are'similar. CombininW

.

.. .

:the conclusions of T. Anderson (in press) with.respect to objectives, and

T. Anderion (in press), and-Glynn (1978) with respect to typographical cueimg,

60th techniqUes aPpear:p facilitate learnibg, at least, of those text ideat,

specifically cued by 60 objectives or typographical de4ices. Furthermore,
4

with.reOrd to objectIvet,'the more specific the objective (that is, the

closen
#

in .form to thetest Item), the greater,tthe effectiveneSi. In sum,

-oviding lels than complete information ut the critel-ion task in the
P .

form of obje4iives or typograAlcal Cueing is effective but,leis potentthan
.. A

provieng cpmplete.informatibn in the form of adjunct question;.. 'This find-

ing is consistent with the hypothests that performance on the'cr4terion task

is a function of knowledge of the task.

A frnal line of research to be'discussed here pertains to thegasituakibn ,
, *

. 1 . . 4,

In which students have little knowledge .of the criterion task. In'thli .

.

-
---... .

,. f -
,

i3.research, students are told and/or shown the tpe of items that will e used
..

on the criterion test. They then study the content material with the expec-

,
.tation of.being tested in theprescrilard test mode. In most designs they

qretested in.the prescribed,as'well as one or more other, modes.

This line of research blossomed in the 1930's In responsg to.the then

"new" mode of testing--multiple choice. Seemingly4. researchers at the time

were attempting to show that the neW objective tests were detrimenta) because

(a). students would not.study as thoroughly for the multiple choice exams
.

t

a

ire
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(
as they would for.the "frted and true" essay or completion.exams and.,

-4;

(b)ostudentS would.study fof the nvitiple chaise exams by learning detal)s.
,...

.,_

\,
of ithe text at theexpense of \ the main ideas. It is important to note°

that at tilts t 4 tests wisre primarily used to assess know-

kV

.
. Study.lny

51

ledge of details. Therefore, 'pit& students Ln the earty experiments were

told that they would have an objective test, It was easy for them to.interpret

. ,

.

ihis to Mean alest over details in .64s passage.

Two sudies by G. Mhyer (1934(,,105,.106) confirmed the hypotHesit that. .

4.

.

. studehts anticipated essay and completion exams they performed enetally. «.
--

.,

, _ ......_
,

.
-----........

better on dill types of tests than.when'anticipating true-false anct.multiple- -----..,
..-

... . -.--...

choice typds. Because he conducted the experiments In a laboratory where

-he could observe studying beharior, Meyer was able to determi& that stuarts

who were studying for an essay,. exam tended to wr 1 tenpre summary .statements,

while students studying for an objective exam dld-more "'random" rios-te-takt.na

and underlrn :
.

Other early studies by Class (104) with college students andby Valf6nce

(1947) with high school students failed to find perf9mance differenCes in
IP

students expecting different kinds of tests. It ihould,be noted, however,

i
that Claps used only a true-falte criterion fest. Judging from Meyer's data,

true- alse tests seem to be the leait sensitive measirre of the effects of

test expectation. Therefore, Class's choice of criterion test niay have biased-

the results.
F.

In more recent years, Hakstian (1971), ltulhavy, Dyer; and Silver. (1975))

Lucas (Note 1), and Rickards and rriedman (1978) also report no effect nf

anticipated test type ch overall criterion test scores. Aowever, the latteh4

4,
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two researchers approached the question in a somewhat differeoeway by

6

,
separating the crrtavion test items into those measuring Idea units of

high strUciural importance end thosi'measuring idea unitsof low structuLJ

importance. A reapalysis;of the data organized in this way revealed that

students instructed to study for an essay exam learned more ideas of high
.

. .

importance than did the group instPucted to study "for multiple chqice tesis.

, in addition, students studying for a multiple choice test learned more ideas

Of_low-Importance'than high importance. .

I
.

4

, In conclusion, the resulti from several lines of research generally
__________

. .

t

__---su-006-rt the hypothesis that the more specific the knowledge about the p_---- ,

criterion event, the greater the effectiveness of studying. In those

. conditions where the criterion task is known exactly (e.g., inserted
..

. . ;

;s4

"t
t

.

r

1 p.

questions identical to criterion test questions), performan6e is much

higher ihan that found in a control condition. The effectiveness'oP studying

-decreases 'am know ledge of'the.criterion taskdecreases. Finally, when the

niture of the criterion task is only vagueiy known (e.g., only the eyps of

- 'test is known), facilitative_effects are seldom demonstrated.

S.

r-

, However; knowledge of the criterion taik-1411-1-Auxt_affect performance

4.

I.

unless students change their studying strategy accordingly.

good rea4ons, students might opt not to hange their normal Itudying

strate6Y. First, the text to be learned may be so short that the students
t

.feel they can learnlit all anyway. S ond, the Information to be lea'rned

may be so extensive (e.g., long s s.of objectives.or dense undvlining)

that students belleve'they canno6ossibly master it no matter what strategy ,

ea

they use; Third, the ireormation about the criterion task may be at odds

. 8
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with the'contek 4;rd/or'eXpectations about whei's reasonable task should be;
.

because.tHe information-has low credibility, students may reject it. In

sum, for information about the criterion task to Wive an effect on students,

it must leadIthe students.to believe thit if they modify-therr studyIng
.

behavior Irn accordence with the expected outcomes of the studying Sesilon.,

they will do better on the iflteraion task. The 'actual studying behavtorn-, .

what students do in response to thelr knowledge or beliefs about the task.
,

demandsis the wpic of.the next.section. c

a

Procesibinddilariables

I

Knowledge of the criterion tibk may be a necessery condition for optimal

studying, but is Ls obviously not a sufficient condition. Knowledge of the

criterion task must be accompan ied.by prokessing of the relevant information.
. .

. , 0..
4 Thbt is, students\must get the InforMation from the text into theit,heads.

-

reaWstic studying situations, this processiag demand is very heavy.

For example, it is not unusual for d single page of expository text to have

at least 50 idea units, which could be interrelated in A vast number of..ways.

In a chapter of'text, the number.e.ideas and relationships is mind-boggling

indeed. .Consequelitty, it Is folly to think that a stuilent could lor

learn and remeMber all, oreven most, of tile content

,TheriroTe-,----the-gr_tme tasks; of the student are to (a)

In a textbook chapter.

focus attention, and

(b) engage insencodira activities-firiA-way tha_t_wi.11 increase the probability
_

of understanding and retrieving 'the "htgh,pay-off" ideas and reittonsh14._ In_

other words, the students must select the segments of text that contain the

important ideas And ensure that they are %ell understood and li.kely to be

remembered.

11

I.

J

t

4
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. Focusing Attention .

. . . .

Historically, there has been little-research on attention focusing.
.

. While earlier researchers included attention fodusing as.part of their

operational theorles.(1.e:, by collectinb-retrospective; questtonnaire data
0'

from students'about how they processed the material), it was not until

recently that more novel techniques have been used to moni6or'and, at times,

:control attention focusing.

Wstudy by Reynol'as (1979) used somie'of these attentiOn monitoring and
n

controlling techniqOis.. In the first exiperiment, college'ttUdents read a

27=page text 'fromRachel Carson's The Slia Around Us,'a light, technical,

descriptive expotition. Students read the text from a computer screen where

it was.presented in four-line clusters of about 33-words each. The text

was altered so that each'cluster made reference to either a technical term,

a proper name, or other inforMation which was considered filler material.

As with the adjunCt question research, somestudents received a question

$1

inserted-at equal' intervals in the text which they were required.to answer
,

1

before continuing. Some students antwered questions about proper.names and

others about technical terms. .ttill other students receivedrio quettions.

.0n a later criteriOn test all students received jtems 'about technical terms

and proper names. (See Reynolds, S,tandiford, & Anderson, 1979 fordetaLls

on this proceaure;)

While the students read the text, the computer kept track of the inspec-

tion time for each text cluster. In addition, reaction time to a secondary

task was also recorded by.the computerl The secondary task required the

10

.

404i.
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studenit
a

o press:the space bar on the Aerwinal keyset when a tone sounded.
..

,. / . 45s
4*

.

The reaction time tothisiiecondalay taik was Used 'as an.indegtof cognitive.

A' effort being expended it the time of
/

the tone. ..-t'
.,

a

0%

Results from tfils study reveal the same*pattern es:those reporfe0,1'

4
tniearlker work (Reynolds, Standiford,6 Anderson1970 on the effests of

. /

adjünct questions.. That is, students scored betier,on criterion test items/

/pf the same type as die ilerted questions.:.The important new finding was
/

.

. , , ,...,

// that the inspection."and reaction timei were greater.when,students were i.
.

/ .

! studying "relevant" text segments than when studying the filler or.irrelOaht 4

..
.

,

segments: In addition, posftiVe.correlations,Were found between inspection
,

. A C.

It

4

time and test performance and between.cognitive effort (reaction time) and

test performance.
.

a

These'.results sugIIt the following scenario. Students process the

entire textin a general "readlig to comprehen"d" mode. When students

determine'that.a segment of.text\is relevant .tix the criienion task; two

processing changes or.cur:. (a) tI, amount of inspection time chi that text

. segment-increases compared to that on task irrelevant text segments,:and'
. .

. (b) the amountof cognitive effort or concentration increases. -,These

increases.li inspection time and cognitive effort are reflected in improved'

performance on,the corresponding test items. Note that proessing does

.not appear to be an "all or none" phenomenon. The fact that students do

remembersome information hot cued, by questions indicates that they are at:

.4.}
least processing at minimal level the task-irrelevant parts of the text.

The focusiog seems, to involve a burst of processing energy or a quantum leap

in cognitive effort beyond the baseline processing.

ctt
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Results from ether stales manipulatinureiding lite or studying time
si Is

seem to support, or atieest not refute, this Model of.attention focusing
.:

. . .
.

,
, .

. . - .

(AMes, Schumgcher, S,Gardner, 1976; Geiselmano 1 977). In two experiments

, .. .

MdConkle,.RaYney, and Wilson (1973).'induced college Stmients_tO read Six

1

500-wora paisages at a( fast pace .or at a moderate .pice by. Manipulating the

payoff condivIons for Learnilig the content. .In Addition! student" recekved.

different 'types ofinsirted questions (related to numberso facts, recognitiun,
-

higher
I

order, etc.) after.each passage, On the,criterion-test, itudents
. s.

.
recetved all types, of questions: Results' indloate#1that ihe slower paced

0 0 .

students scOted higher than the fasier p'acad;land that increasing speeVhad
...

little effect on the reiention Of Information for wach a person is specif-
t

ically"rea0ing, but reduCes the *leatning<

Thus, if time conStrainti so force them,

of.taslOpelevant information.
6

itUdInts may reduce or.abandon

the minimal baseline prodessing in favor of more intonsive processing of

infration relevant to the crttecion'task.

In another study, Alessi, Anderson,.end,dbetz (1979) tanipu,lated rate.
0

yet.another way. The underlying assumption of ihe,study was that some

types of exprository text have,strict prerequigite'dipendency arming ideas;

.that is, mastery'of Concept A is necessary before Concept 8 can be under-

.

.stook!. The text was administered to subjects in. a way similar to Reynolds'

,

:experiment (1979). The experiMental manipulation occurred when studems.
a

. wetl r4quired to ahiwer an inserteequestion rOuiring knowledge about

Concept kjust prior to reading about Concept R. Half of,the students ,

who did not answer tVte questicin correctly were allowed to proceed directly

-to Concept B. The other kalf of the.studepts who did not answer the

e
4

'

:'Crtfr17.4014

S.

0.

4.

sr-



1.11.

.;

*'

.411

_Studying

11

question correctly we're Branched back ip the text to that segment which

Aialt specific 1 y with Concept A before they were allowed to read Concept B..

mit

Rtsults showed 'that students Who received l'okbacks showed better comprehen-

sion of the later rnformatioh (about Cohcept B) than when lookbacks were

'not provided. :thus, these results'support the.important relationship between

.attention'foousing and performance on related criterion test items. Further-

s

more, the study shows thatlf(students,fail to process important text ade-

quately when first encountering it, additional focusing can.have beneftciall
4

effects. Of course, in this study the computer was deciding for the student

where and when the tocusing should occur. Presumably, sUccessful studenis

eventually learn this skill themselves.

sin sum, several Studies have demonstrated the importlance Of focusing

attention on task-relevant .information.Auring studying. The next,section.

addresses the question of the ehcoding processes that accompany the focused
4

attention. a

Encoding
:.

What cognitive processes actUally Occur.when students foCus attention

and concentrate harder is only conjecture at this point. However, two

.

4

. 4

theoreticai frameworks stjggest in a very general way some peotessing vári- .2
. .

ables relevant to studying. The.first theoretical' framework is the "princIple

of encodin.g speci.fiC,ly" (Tulving S\ThomSon: 1973,.

According to the principle of encoding specificity, the,way.in which

information is encoded determines hOw it ls stored, which in turn determ,ines

which retrieval cues will effsqtively access it. This pri&iple calls'

attention to the important ireteraction between initial encoding and subsequent

9

2

P.

es3
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retrieval operations: The optimal form of processing is ultimately dependent

on the nature of the retrieval task. The implication cif the encoding specific-
,

ity noti.onlor studying it that studying:Will be facilItated,to the extent

that studentslknow the performance requirements of`the criterion.ta4 and

encode the information in,an optimal form to meet those-requirements. If the.

4
student knows the exact Oestions to be asked, he should study the responses..

-

If the student does not know the exact task ,but knowt the general type of task;
.,;

he,should focus his'studying Atthe class of appropriate responset to tasks of .

that type. For.example, 1 the criterion task,reqUires ktie application of

principles to new examples, the student should practice apptysingthe principles

Auring the studying session.
I .

4
Processibg the inforMation in a foimm.as cldse.at possible to the require-

,
merits4,of the'criterton task is only part of the problem. The student must al,so,

4 , ..o. 4. 1

''ke toncerned with.the valitative nature of the: prciseiting; he must ensure

. \
thaf the requisite information is processed in sue) a way that it is stored and

.

; e
,

available when needed to perfc.rm the criterion task. A theoretical framework

pertaiaing to the qualitative aspects of)the proassing effort is the principle'

di "ltvels of proteSsing". (R. Anderson, 670, 1972;tpraik. t Lockhart, 1972).

AccorOng to this principle, stimuli are analyzed im a hierItchy of

processing stages, from an analysis of physical or sensory features to
I "t
>extraction of Meaning. -The durabilLty of memory traces is function of

"deOth of processing," where greater depth implies a greater degree of seman-

tic ana'ysis.. In other words, what is stored in memory is determined by

the.kinds of operakkon4erformed on the Anput. The implication of the

"isvelssof processing" notion for studyEng is tha:- performance on criterion

I I

4

I

Is
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Together, then, the principles of encoding,specificity and levels of

processing suggest that studying will be effective 41*f students process

the "rfght information"'\in the "right:way," where firight informati-on"

defined with respect to-the cr tetzion task and "ript way" connotes a

relatively deep Or meaningful vel of involvement with the te4..

I.

C.

Students can:and do.enga'ge I n 4.'yerietle of covert and overt ict I vi t I es

to help them process the right, informa ion, in the ri,ght wayr *Mos' t of',. .. .., ...

the common studying techniques, -such as underliand, nOte-tak+ng, 'summarizing,
1

,_ ., ...

and outlining are commonly used because' teachers of studying and st4delltsI. . ..,. ... .. .

alike intuitiyely believe, that these Method will help the 'student learn
"1 I ' .

and remember the required Piformit Yon. Unfrrtunately,, emp I r I cal. areseArch ..f""...)-._, - . , s.fails to confirm the,purported 6inefits of the popular strategies. 'So fa;',
't ( .... ,

i ''.. ..

the .effort to find ttieone,-sliPeriOr'method has not been Successfulcv the-few. `
.:

4

studies that h,ave been dope Rresent a confusing arrayof inconsistent

results. In the next secti_on.we pro ose...thit the confusion. stems from a

failure to Consider the interaction of the state and processing varia4's
discussed in this.paper. We will d velop the' case that,, for the mosi

part, research on common studying techniques has so far ignored the influence

of the student's knowledge or beliefs about the criterion task and the match

(or mismatch) between the encoding processes;.during the studying'session and

the retrieval processes required for penformance of the:criterion task.

Usually the reader of the research report knows neither what subset of

.
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presented 41pformation the subject selected for proceiiing.nor.the depth of.

.
.,., -t ,

... -,the OroCessfhtiffort. information aboiit th tudying condition to which a

'
.

.

iirbject was lisigned does not reveal the pivcrte ature of the processing .,

;.-
...., .

activities used by the su,bjects. For examplev.subject who is "tiking
.. ,:. ,.

..

.,

MI 4

"

otes" could be merely copying the author's words, which entails'a very

4sperficial level of processing, or he could be engaging in deep prdCeSt!ng *:

as reflected ih notes fhat *reorganize or elaborate the input.
4

In addition, readers'are.often uninformed about4the criterion tisk.
a.

.

Even if the researcher reported the general type of test (e.g., constructed- r

-x

.,/

response or multiple choice), this information is insufficient to convey.X

depth of processing required to perform the task. For example, multiple-

7.

choice questions could tett knowledge ran9lOg'from detSil or recognition to

Application of principles (R. Anderson, 1912).

Under lini

P'
Research on Common Studying Itchnives

; .

. 4:

'

Perhaps because it is quick and easy, under ning-
A e .

popular aid used in studying text. .1.lowever by far the'ffisjority of research.

r*obably the most

4.

.

( . I.

done on, student-generated underlining shows it.to be no more effective than/
I

A ..
...

other.studying techniques (Arnold, 1942; Hoon,'1974r Idstein 6 Jenkins, 197;
. 0

Kulhayy, Dyer, 6 Silver, 1975; Stordahl 6 Christer4en, 1956; Todd 6 Kesslero

/

1971; Willmore, 1966). It isypifficult ta comment on these results because

insufficient information is provided about the encoding and retrieval ,procetsing

variables--what the subjects underlined and the requirements of thecriterion
.N

test,

t .16
o
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Three studies sg-oLd positive rps4J1fi for-underlining (or its equivalent,

highlighting). Rickards and Augpst (1975)-,.Schnell'and Roccqko (1975), and .

Fowler and Barker (1974) all used designs ,comparing groups who iroduced

their own text tues, groups who read cued mate'rials, and groups who used

uncued text.' The results of the three studies are similar. In the

,w 4

Rickards and August study, college students who had actively underlined

the passage.recalled aignifigantly more idea units,and spent considerary
11.

:more lime on the task dian,i'dbjects in the other treatMent groit The

Jn.cfeased study.ing Ile and greater recall may indicate that students .,

.
;

.

mho underline may be processailLthe "text fOre thoroughly than' they otherwise
..2 54: 0 . . , . .w

% .. .
would.

.

,

,
. '

!...:
. 1

.immediate recall
test.

.

1
-.

Fowler 6nd Barker,found no overilrdiffereeFe between treatments in

In the Schnell and Rocchio stddy, high School 'students Who teceived, 4

' .-t`
an underlined teXt or whounderlined their own text recalled.a-greater.`

number of idea, uniti on immediate and delayed free recall'tests than

1r4-sttidegts MO read an uncued text. 1,n addition, students who didatheir own-

.

underliOang scored significantly higher than the other two groups On the'

perf:ormance by; college'students on a delayed multiple-choice-test; How-
,"

ever, subjects who highlighted the text.o utperformed subjects Oci received .-

a highlighted text on items corresponding to highllghted.materials, but

not on items corresponding to unhighligiNted matenial. Also, for'idctive

highlighters, the probabi ity getting aq item correct given,that the

corresponding informagioh-had been bighfigked was significantly greater than .

0%

1 "4 . ,.

0.;

i
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the probability of gettilig an item correct if the corr4ponding information

had not.been highilighted. -

\,
.

The result3.of these studies indicate that the major benefit of under-

lining does not come from the mere cueing of InfRrmation, for text with
4

supplied underlining cues information but does not nec essarily enhance reCali.

Rather,.the primary facilitative effect of underlining occurs when the student

generates the underlining,,presUmably because of thi ainount'of processing

04

A required to niake the decision about what to underline.

PO.4
s

st

,.
Note-Taking

41ote-taking *les withimarlining for popularity as,a studying aid.

Theoreti4,ca1ly, note-taking has great potential at a studying aid, for It allows
A

.0the student to record a reorked (perhaps more deeply processed) version of

the tel#t in a form appropriate for the criterion task. However, the few studies

that have been done on notel.taking from prose have mixed results, with mokt
4

-studies showing that note-taking is no moiv effective than other studying

techniques. In this section., the resalts of empirkal studieslof note-taking

wilt be discussed with respect to state and processing;tariabJes. s'tudies

,thowing' positive effects for note-taking will be.discussed, firit.

In two.ixperiments, Shimmerlik land Nolan (1976) tad high school itudents
A

. .

:4

read a 1200-word passage organized An oila of two woys. Students were

instructed to take notes that either maintained 04, 'Presented organization

imposed:anihternate organization. On immediate and delayed free.recall

4 s
. . .

measufeistudents who-reorganized the passage in' their notes recalled ;

\ ( . ,

Orlfhul tly more idea units than students who mO nteined the ogrna
-

organization, Al,Ossible explanation for this fln41nV is that reorgan izing.
p

;711,

It

t

.4
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the passage for4es deep processing of the text; the subject.has to understand

the original.organization as well or think through how theicontent an4 reia-

tionihips must be restructured to form the new organization. .Repeated

semantic operations on the content and relationshtps led to tore durable \

memory traces. Thii type of encoding'mas well suited to a free recall

\#.criterion test, in which the subject's score reflects ability to Peproduce

content and relationships in the absence of retrieval cued. On the other
,v

hand, subjects who took notes that maintained the original- organization did

not necessarily Neve to process the material at a deep level; they thereforeis

had less information!Wvallable and/or occessible.

BretiG`Ipnd Kulhavy (1979) had high school subjects read a ,2000-word

passageJn one of.four conditions designed to promote different levels of

processing: (a) write summaries of each.page, (b) take paraphrase notes of

thb main idea, (c) take verbatim notes, and (d) record words beginning with

a capital letter. A control group simply read the.passage. On a test of

constructed response itenis requiring integration of information, summary

writers and paraphrase notetakers perfonved equally Well,and significantly

higher than verbatim notetakers, who performed the sa4 as the reading-only'

control group. Subjects who were assigned'the letter Search task fared worst

of all. The authors explained the results'in terms of levels of processing--

writing summ,fies and taking paraphrase notes require greater cognitive effort

than do the other treatments. A supplementary explanation might.,be that the

subjects who summarized and took paraphrase notes were encoding the informa-

tion in a form compatible with the requirements of the criterion test, while

subjects in the other conditions were not. Indeed, the studyling activity
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least similar to the criterion task (searching for capitals) ptoduced the

worst performance.

In an experiment by Kulhavy, Dyer, and Silver (1975), high school

students either read, underlined a limited amount, or took limited notes on

a narratly. 4 In addition, they were either given no instructions about the
s

criterion test or told to expect either a multiple-choice or constructed-

response test. On the criterion measure consisting of both multiple-choice -.

and constructed-response items, notetakers significantly outperformed

underliners and read-only subjecls, who did not differ from each other.

These results are difficult to interpret because no information'is provided

about the type of notes taken, which might indicate the nature ofsencoding.

However, as the tuthdrs point out,.since the notetakers significantly out-

perfornied the'underfiners, the:sly seemed to be doing 'something more than
, 0'

merely identiying information. The limitation on the amount of notes taken

per page.may have' induced subjects to record summary statements, which would

presumbly require a deeper level of processing04\

One of the results of an early study by Mathews (1938) provides

\
additional support for the effectiveness of note.taking. Seven hundred

thirty-fi've high school students studied a 2000-wor4 passage by either read-
\

ing and rereading, reading and taking marginal notes, or reading aril taking

notes in outline form. Overall, the groups did not differ sigrificantly in

performance on a test consisting of multiple-choice items and items requiring

outlining or organizing of information. However,.subjects who read and.took

2 0
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notes in outlIne form tended to score highest on the outlining half of the

test. In terms of the encodlng specificity hypothesis, thiS situation

. 'reflects an optimal match of.encoding and retriOal processes. .

In contrast to the few-studies Showing positive results'for note-taking,

most studies do not show an advantage for note-taking compared to other

studying strategies. These rasults are chfficult to interpret because of a
e.

lack of information about state variables (what students knew or expected the

task demands to be) and processing variables (encotlingos reflected in the

focus and nature of the notes taken and the retrieval demanded by the nature

of the criterion task). In most of these studies, hOwevet,'subjects.are

probably-either not processing the right informationovith respect to the
IA

criterion task or are-not encoding the information as deeply as they might be

in another condition. This conclusion is basmdcm the iftOriowing line& reasoning.
I

The first possibility Is that subjects may not be processing the-right
,

information. .In thost.experimenjoS, subjects have a limited studying time,

whIch is usually the sane for all treatthents. Obviously, taking notes requires

more time than simply reading the text. The time that notetakers use to -

record some information is time subtracted from processing other information..

In Ahe absence of knowledge of the criterion task, subjects take notes over

what they think will be tested. Pre,ably subjects select the "main idea" or

"most important" information as-the focus of their note taking efforts; they

may not have time to process less important I .3rmation. Research has shown,

however, that people tend to.remember the "most important" information an/way

(e.g..Johnson, 1970; Meyer 6 McConkie, 1975; Meyer, 1975). Therefore, note-
,.

takers may.be learning "main ideas" very welt, but at the expense of learning

21
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studying techPiquas (e.g., read-reread ind underline) are tibia to.distribute

, their attention and effort MOTO evenly over the passage. TherefOre, a read-
%

sr.tread group, for example, might have an advantage over a note-takipg group'
0

when the criterion task taps information of lesser importance, or when the,
. .

ariterion task is free recall (in whial case the score reflects total number

of idea units recalled without iespect to importance). The second possi-.

bility for the apparent Ineffectiveness of ncte-taking is that subjects may

not e taking notes in a way that entails deep process.ing. For example, sub-

11

Jects may choose to record information verbathn,from the text rather than

recording a reworked, paraphrased representation of text meaning. Either or
A

both.of those analyses may.help explain the results of-the following studies.

pv
Arnold (1942) had college students study history in.one of four conditionsi'

reading with underscoring and marginaUtt'otation, reading and outlfning impor-

tant ideas, reidlng and summarizing, or repetitive reading. The criterion

test consisted of both factual questions and higher-level comprehension.

questions. A reanalYsis of the data by T. Anderson (in press) revealed that on

both immediate and delayed tests, repetitilie reading was the most effective

strategy. In a study by.Todd and Kessler (1971), college students studied a

short story using strategies of underEtning, note-taking, or reading only.
.

Total nuMber of idea.arts recalled on i free recall test.did not differ for
r0A

Ithe three grOups. Howe and Singer (1975) had college students study a 286-
,

word passage in the following conditions: take verbatim notes (copy), summa-

rize each paragraph, or read-reread. Results on both immediate and delayed

22



.11. ..,
. i

0; .
0 ? .

. .

\

Studying

21

-. free recall measures showed that the read-reread group outperformed the

summarizing group, Who in turn excelled the verbatim nactakers.

In two experiments by Poppleton and'Austwick (1964), p*W-graduate

students and 12-to-137.year-olds either worked through a programmed text and

filled,in the blanks or read and took noteS on the same material presented in
4

the form of a-textbook. On an immedlate-criterion test consisting of con-

structed response, multiple-choice, and application items, the adults per-
.

0
formed equally well in either condition,,but the children scored significantly

higher in,the programmed-text than in the note-tak1ng6ondition. Compared

to taking notes, working through the programied teXt may have eticited'deeper
el

processing.as subjects actively searched their semantic store or engaged'in
4

lookbacic behavior in the text itself. It may.also be that subjects in the"

, programmed-text condition were forced tb.make the kinds of.responses requi-red
.

the CNterionatestt while those in the'note-taking cohditionmere.spending

the available studying time recording information unrelaiegl to the criterion-

test.
f.

.In some studies, the inefiectiveness of note-taking compared to other

studying strategies'may be because the potentially deeper processing associated

with note-taking is noz the rrght way-to process the particular passage with

espect to the criterion task. One example of this situation Isla study by

4
Schultz and DiVesta (1972). The stimulus passage used in thPs study conilAted

.\,

of statements about six attributes of six imaginary nations. The passages

were organized in one of three ways: (a) Name Organization--the six attributes

.of a single nation,were presented together, (b) Attribute Organization--for-a

given attribute, the different values associated with each nation were presented

II
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together, or (c).Random Organization. Thus, the.stimmlui passages were itsts

of facts. List-learning can proceed smoothly without reqmiring deep process-.
sa

ing. Therefore, it Is not'surprising that the high school.subjeces who'took

notes had no adOantage over sub)ects wto (presumably) spent the,studying time

in reading and mental rehearsal. In fact, under such circumstances, mote4

Aaking could be detrimental--if notetakers do engage in deeper processing,.

they may actually store a less accurate represenietion of4the text meaning--

a representation colored by iheir prior.knOwledge, perspective, and interests.

This outcome was realized in the Schultz and DiVesta:study, for notetakers

intrOduced a significantly greater number of errors and had a greater tendency

to recall information in a different organization than that of the stimulus

, passage.

Another example in which the typtt nf processing associated with note-

taking may have biased the results is the previously cited Todd and Kessler

(1971) experiment. The stimulus passage used in this study was "The War of

the Ghosts" (the storY used in Bartlett's, 1932, well-known prose-learning

research). "The War of the Ghosts" is a very unusual passagp--it is a sb3ry

r from another culture with a structure and content unfamiliar to most American
;

college students. Distortions and intrusions in the recall of this passage

are the rule rather than the exception. With the potenilal of.deeper pro-

cessing, a note-taking condition might accentuate the tendency to alter the

structure anA content of this Passage, thus depressing the accuracy of free

reCall. In sum, the Schultz did Dlyesta (1972) and Todd and Kessler (1971)

experiments suggest that note-taking may not be an asset to processing if

.4



4

,

4

t

vI' tl :

q<
.23

s

.

,,. .the material *to be learned it a I ist of facts or has rale very umisual i. ,
characieilstics..

.

. .

.

.il.

. I.

.

1

In conclusion,' our-. analysis Of-the.research on We-taking from prose -

r

suggests:that Mate-taking can be aPeffectIve strategy'lf it entails attention- t. 0
foaming and processim in-!.a igay compatible wi,th ihe demands of the criterion.

,

task.. In studies where mote-61ang has not been found too effective,.it may"

,- be Uecause students were either focusing attention on 'and proceOing infoc-.,.
\
?

mation'unl.elated to the demands of the criterfon task oefailing to take motes

in a1manner-that elicited sufticiently deep or therough pro6essing.
.

t.

14

. . ...

. Summarizing
. .

. : et,.

Finding research to support summarizing as a studying activity is dl.f.fi-1' k, 6.4
. 6.

.cult. .-One study with results im support of:summarizing was the Bretzing* and/ M

KulhaYY (1979) study discussed,in the.previoui section,.i.n which, summarizers[.. .
. i. ,

1significantly outperformed a reading-only control group. To our knowledgelf
.

!

no other research'has found summariizing ta be more effective than rePetit.fveLi

reading. In fact, stUdies by Germane (1921a, 1921b), Arnold (1942),.and /

'Howe and Singer (1975) foLnd summarizing torbe inferior-to a read-rereadi

strategy. . In a study by Stordahl and Chrlstensen (1956)., the effect offsum-,

marizing was.no Clifferent than the effect of usipg othei..,techniques,

/repetitive reading.

The explanation for the,apparent lack of effectiveness of summailizing%

parallels that.used with regard to note-taking: in a summarizing condition,

.subjects are probably mat focusing attention on or processing the rfght infor-
i

mation in the right way with respect to the criterion task. In proiducing

their summaries, subjects are presumably using the available studyVng time

-:.97zo 1

1

,
i
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l' \,,
' i ocathig,, organizimg., and recording the main. Ideas,' which they 'would. havit.!, . 11 f 4

4
,t .,I3 : . .t

1

redalled relatively- well anyway. Strmarizers probably do not have time to
, r. ../ .,

. .

process ihfprmation of low structural importance: In contrast, the treading-
....

'

4 V

No.. : only subjects .haie\Alme to.process'i.nformati.on at all importance Tavel .'

. .

The criterion teat
.

or: all studies ekept. the Hoy-and Singer '0970 exper I -

ment were .objectve tests that probablY Included .lteMs tapping knowjedglszf

leis impOrtant passagelinformation. Ther:eforls, )t is not turPrising that, the
. . .

I.-. .
. -, t

% repetitive' readers scored higheY on the crrterion Miagures.- Oh the 'free.--
.. i

-, .

.

.
,,

. . .

%- recall tests of the Howe and Sihger study, summary witers recalled signifP-
. .

. _
...

calitly more items, than' su*Iaject's who,merely..copled ,the text , which probably
... ' . , .

, ,,,.- .

' 1

..,...--7.7reflects the greater processing that may 'be entilfed ln 40111ratin9 a suMmary.
..

,

\ .

...

..

0 .
. . . .

According 'to our analysi.s, summary' writln0 is Ilkely to be Mast effective
.,* ,

.
.

. .

..
,

a's a study*hg strattgy if the student js actually reordering and reworking
t..

, . ,
4.

. ..

the te'xil in order to'construct an. abstraCt:and 'if the criterlow task requires
.

-..

-..

. 1. . '
'the 'retrieval. of deeply Orocessed4main ideas. .: ,

..

.. / ..,N. \ 4 i
.. , . . A "i

et ' .
.

StUdent Questioning .

-
?

,..

. e' .
, % I.,: .. ,

,:. rip queStioning technique requires that students en' rate question's
. . . .

about the prose they are studyling. Ihis technique Is Simi ta'r to:tiote-takihg- - 4
:

in that the'student makes a written record of *selected hdormation,from the

,
text..,he quest ion 1 ng technique di ffersr from, note-taking rn ' that the °format

. of the recorded idea Is that of a questioh;.: Theorettca11., the .rocessing
.

. ,./ t.
)

,
. .

\
,

effort required to generate questions should result In qudying gains,
. .

Several .studies have compared the effects of qu4itloning behaviors
I -

A,

when the\ student generates the question Versus when questions are,given to .

. A
I sa . p

A

9 e-;

c

111

.40.4 a.
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the student. 'Significant efferences favoring student construction of

questions were found,in three investigations. In a.study by Buell (1978),

college students who constructed mulaple-chol.A questi.ons from instructional

objectives outperformed students who simply studied the passage with the-list

of objectives*on a criterion test consisting of lower-level recognition

IteMs and higher-lip:re] application items. In a study by Frase and-Schwartz

(1975), both high school and college students who wrote questions scored

sigrificantly higher than reading-only controls. Furthermore, students

scored significantly higher on "targeted" test items (test items for which

they had written similar studying items) than on nontargeted items (test

items with-.no corresponding student-generated item). Finally, Schmelzer
r

. 41975) demonstrated positive effects on a multiple-,choice'criterion test,

for a strategy of generating questiont after, reading.

Positive-results for student generation of questions Were alsO obtained

. in a study by. Andre and Anderson (1979). In this study, one group of

high school students were trained to write questions about main ideas.

On tests over two passages, a questioning with training group and a grOup

who wTotes!questions without training obtained higher scores than a read-
.er

reread control 4TouP.. The two question-writing groups did not differ fromh
.410

each other,.but low.and middle verbal ability students benefited from train-

ing in question writing more than did high verbal ability iubjects.

In Other studies, the student-generated questions treatment had no

effect. Specifically, Pederson (1976) used Schmelzer's (1975) materials

and failed to replicate the earlier results. In addition, Bernstein (1973),

0'-
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Mores (1975), and Owens. (1977) were unable to find an effect for student

questioncng.

It seems plausible that when student questioning is effective, it'is

so because students are fOrced to encode the information mord than they.might

if they simply read it. Writing,questions probably requires.students toat

least paraphrase or perform some other transformation of the pre ented text;

these activities entail "deeper processing!' (see R. Anderson, 1972)..

Outlining
. 7

Since outVining presumably requires deeper processing in order t3 produce

an alternative representation of text meaning, it should theoretically be a

relatively effective studying technique. Two'early studies did find outlining

after training to.be superior t3 a.readind-only strategy. In an extensive

training program, SartOn (1930) taught oUtlining.to 96 'high school students

in three schools. The gem,ral processin ? strategy was: (a) skim the article

to find the main subdivisions, (b) skim the:article a second ttme to find

the main'subdivisions, and (c) read the article again carefully to find the

facts corresponding to each subdivision. Students then applied the outlining

strategy to two units of geography, ancient history, or American history

materials. Performance on objective tests was significantly higher for students

who had been 'trained:in outlining than for matched groups who had similar

instruction, except for the'outlining training.

Salisbury (1935) 'administered a 30-lesson training program in outlining

and summarizing to seventh, ninth, and twelfth grade English students. Compared

with matched control subjects who received no training, the trained subjects
.
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.

showed significant gatins.on a standardized reading.test (equivalent tä one

or two gradet-of improvement) and on a standardized test of reasoning ability..

In-contrast to the positive results of the Barton and Salisbury

'studies, four studies found outlining to be no more effective.than

other strategies, including repetitive reading (4rnold, 1942; Stordahl

.Christensen, 1956; Todd & Kessler, 1971,; Willmore, 19667. In none of these

.studies were students taught how to outline. 4 4

'Two studies, therefore, suggest*that with fairly Atensive training.

In how to process information togically, students can learn to use outlining

as an effective attention-focusing and processipg device. It is not surprAs-

ing that students need to be taught this complex skill in order-to use it

.effectively. When students are told to outline but are given no traintng in

.

how to do so, they may use the format ofian outline but only process the

text superficially. A potential problem.with.outlining is a studying aid

s that it is very time-consuming to think through\the Itgital relationships

A in text and represent the meaning ln outline form.

Techniques for'Representing-Jext Diagrammatically

Recently, three groups working independently have developed methods for

visually representing the important relationships among ideas 16 text. These

techniques make possible the transformation of 11 ear prdse into nonlinear

symbolic representatIcos that are presumably.mo e cloiely matched to.the way
,

.

knowledge 1% stored in memory.

Two of the techniques, Networking" and "Mapping," are conceptually

very similar. Networking was developed at Te'x'as Christian.University and
-

9,)

a
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Using the. notions of state and processingivariables, pa'rticularly the
.

,

....
.

theoretical perspectives of encoding sOehificity and levels tif'Orocessing:
.. .

we have attempted'to imPose some.order on the otherwil6)ConfUs1ng array of

resurts-orresearch on common.studying techniqugs. W6 believe that the-
.

following eonclus:ons are warranted. Almost any technique can be effective

lf its use is accompanied by focused attention and. encoding In a form and

manner approprLate to the criterion task. HoweVerp\kre techniques have'mOre
c.

potential than othert'for promoting the deeper processing suited.to criVrion

tasks requiring greater comprehendion and/or recall. These techniques in41ude
I.

.

A

6

outlinisng, NetworNng, Mapping, and Schematizing, which all force students
.. .t.

.,
*....

, ,to identify or Ampose relationships that convey:the meaning of'text. Noi

surprisingly', these techniques that are likely to yield the highest learning

benefits also have the greatest costs in student time and energy.

Conclusions

This review leads us to sRme simple notions about the'complex phenom-
r.

enon of.studying. First, regarding state variables, we see that when the

criterion tasks assOciated with studying are made explicit, as compared to

remaining vague, students spend more time and effort on the relevant segments

of texts, and learning outcomes generally improve. Second, regarding process-

ing variables, when students know thec.nature of the criterion task as well as

the type of relev'ant encoding activities in whiCh to engage, their perforT-
,

ance on*the criterion task improves. `

J
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4

dence that those,studying,techniqiies which-encourage

A

rtually all ofithe tdeas found In text at a deep level
.

In'4,6d less important points.' Examples of these
\; 4 .

6g, Mapping, Atld ,tAletworinci. iktese techniques desiod

St

in that a'lotpf time And substeptial amounts of efort

are required to learn and employ tHer; properly. .Both of'these coMmodities

.

are at a premium fp:r most studentt./ , N

Consequently; me lem to.be portraying a potential dilemme"On thp one

'hand, we know that students will nevave a list Of clear criteria avaklable

at every studying session as to make their efforts more efficient. On

the other hand, the incentive is not high enough for students to devote the

ce
time and effort required'for.clinIng and'Networking/Mapping/Schematizing..

U

As is common knowledap, holAeva'r, .tie'ptilre is n7t a true dilemma: For.4

example, good students know when to empldeep processing strategies and
;

when it would be a waste of tirioe to'do scOThey also know whether they under-

itand an idea or not, apd what to do if comprehension has failed. In other

words, the're is a higher-Oder,processor, metacognition, which students can
,

and do use in'the studying Orocess.
t
We have not devoted space to this notion

because it is developed elsewhere (Pearson, in press),

3 2
fa.
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