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‘Study,jng

.~y

Stpdylﬁglfs a special fo;m of reading. The way that studying differs _
from'"ord‘ﬂafveradlng'ls‘that studying ‘is assoclated wltﬁ the requlfemen%
to perform idéntlf}&bie congitive and/or.procedural tasks. This performancg-

related aspect of studying was ackhowledged several decades ago by Butterweck

(1926), who suggested that the one d;fl‘ tion of studying applicable to every

possible school situation is 'a pupll Activity of the type required to

satisfy the philosophy of education hejld by'the teaiher“ (p. 2). "Satlsfylng

the phl\osophy of education held by th teacher'' translates as meetlng the:

criteria on tasks such as taklng a test, writing a paper, giving a speech,
"1
and conductlng an expeerent.

[ Although studying has been the object of Investlgatlon slnce early in

¢

%

thls century, the tradltlonal studying research has little to offer theor.sts

‘or pragtltipners. .However, when ths traditional research on studylng is sup-

p[émen;ed with theory and research from other areas of eddcatlon and psychol-

6§9} a clearer picture ‘of studying begins to emerge. The purposg of this
. P .
paper is to portray that picture, ) fh

We use an.organlzational scheme that has two major components: state

variables and processing variables. The sta’e varliables are those related

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

:-_:studylng. Iﬁportant stpdenb‘variableé include knowledge of the criterion

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

Important text variables include content covercd, organization or strﬁcture,

<

L
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and other features which affect the "readablllty"‘of the prose. The ST _ ;m;
'3 4 -,

.

processlng:varlables are those-lnvolved In getting the lngormat!on from the y )

_ crlterlon‘task. As we see it, the outcomes of studylng are'’a functlon of

‘ the Interactlon of state and processing varlables. In thlspaper we _ e e

written. page .into the student s head. Processlng varlables Include the " I CR
] v T e
inftial: focuslng of attentlon, the subsequent encodlng of the Infonmatlon “,.' '

attended to, and the retrleval of the Informatlon as required by the ~ o S
\ . ~ * c.

ey . ’

dlscuss some of these components and review related research o o W

- ¢

State Varlables . S ' ' .

!

* .
. . ‘ >

Al though state variables. include several student- and text-assnciated ST I
. ) o : ) 2 o

variables, we wit) dlscuss-ooiy stuﬁent knowledge of the criterion task. : Ya
Iy ) , .

We focus on this variable because it is unlquely associated with §tudyihg

(2N .

as opposed to other types of reading.

Knowle@g;,of the Criterion Task ‘ , - : R .. {
Accordlng to our definitlon, studying involves reading in preparatlon ' |
for performing a crlterlon task. The nature of the task and assoclated -

crlterla are known to students In varylng degrees. Students' cognizance of

‘the 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 paper and;pencil and that It will cover World War 1). The
degree or.knowledge that a student has about the crlterlon_event is one : ﬁ\, {

important state variable Influencing studying outcomes.

4 Ls : y

The underlying assumptlon;about the relatlonsh]p between knowledge of

\

the criterion task and studying outcomes Is simple: when the criferion

. .
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task is made expllclt to the students before they read the text. students

Wil learn more from studylng then when the criterion tesk remelns vague.

This notfon is supported by several llnes of related research ln whloh '
degree of knowledge of ‘the criterion task Is ‘manipulated.

The first line of research addresses the situation ln whlch students
have complete knowledge of the criterion test. This research involves the
use of questions inserted in ‘text whlch Students‘are requlred to answer as
they read. In a comprehenslve review of the. adjunct question literature oo B

to date, R. Anderson and Biddle (l975) concluded that ln_general the avail-

~ability of these questions facilltates leernlng from text. Of particular

- relevance ls.the situation in which the crlterlon 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
l-expllclt to students early in the studylng-session;'lt can have a reliable,

. beneficial effect on criterion task performance.

Other research Investlgates the middle ranges of knowledge about the
criterion task, in which students have some Information but not the actual -
test items. This area of investigation Includes research on the use of
behavioral obJectives and research -on typographical cueing on text. The
behavorial objectives research investigates the effect on learning of
giving students a set of behavioral objectives, whlch typically include

information about the topic to be learned and how the student can demonstrate

that the Information has been mastered. The -research on typographlcal

-



cuelng investigates the effect on learnln& of under!lnlng and other techniques

of physically hlghlléhtfng sections of prose. PreSiimably these techniques

cue information that Is likely .to be. tested. e effects of’ objectlves and
X . hihate U At s
typographical cueing on crlterlon.test performance are’ slmllar. Combinlngi
- .. e-- @

~the conclusions of T Anderson (in press) wlth respect u:objectlves. and

T. Anderson (in press) and" Glynn (1978) wlth respect to typographlcal cuelng,
both technlques appear to faciiitate learning, at least-of those text Ideas o
specifically cued by thi obJectives or typographlcal devlces. Furthermore,
wlth regard to objectives, the more specific the objertlve (that ls, the
closer. tn-form to tha\test {tem), the greater the effectlveness. ,In sum,

.\ [ ———t

oviding 1e§s than complete Informatlon ut the criterion task In the I
‘= @
form of objectlves or typograghlcal Cueing Is effective but less poten{Nthan
providlng_cpmplete‘informat!on In the form of adjunct questions. Thls find-

ing is consistent with the hypotpesfs that performance on the'criterlon task

- is a function of knowiedge of the task. . C }

A flnal Ilne of research to be' dlscussed here pertalns to the’ situation T'
3 A

’ ) cs,
in which students have little kpowledge of the criterlon task In® :gyg .

_research, students are told and/or shown the tgge of itgms that will be used

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

tation of ‘being tested in the.prescrihed test mode. In most designs théy

are tested in.the prescribed,as'well as one or more other, modes. ¢
This l1ine of research blossomed in the 1930's in responsg to the then

inew'! mode of testing--multiple choice. Seeningly4~researchers at the time

were attemptlng to show that the new ijectlve tests were detrimenta) because

(a) students would not ‘study as thorough!y for the multlple.choice exams
. ! \ o

Ub‘ . ' s \

-
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"« . . s they would for the "trled and true'' essay or completlon exams, and. .
. (b)JStUdeﬂts would s tudy for the multlple choise exams by leernlng detells e
L
) of .the text at the'expense of\the maln ldeas. It Is lmportant to note:
) _that at this t l&e tests were primarily used to assess know- v/

ledge of detalls. Therefore. whin students In the early experlments were

f

_ - UDk!that they would have an objectlve test, it was easy for them to lnterpret

.

this to mean a‘test over detalls in the passage. | T Co
S Two studies by G. Meyer (|93u,,4935, 1936) conflrmed the hypothesls that

I students anticlpated essay and completlon exams they performed denerally -
te , ok e \\..

better on a?h types of tests than: when anticlipating true-false and multiple- *”“:~\N“N_
choice types. Because he conducted the experiments in a laboratory where ™ ,

o ’ ® I N

he could observe studying behavlor,'Meyer was able to determlﬁ% that studfnts
’ -t - . ‘r

who were studying for an essey exam tended to wrltenmgre summary statements, : S

-

‘while students studying for an objectlve exam did more "random" nOYE*taklng

and underlfnlng. ' . RN . . o T
. R Other early studles by Class (1934) wlth college students and - by Vallancé
(l9h7) with high school students falled to flnd perﬁgnmance differences in

A 4

", ) students expectlng dliferent kinds of tests. - It should be noted however,

that Clqps used only a true-false crlterlen fest. Judging from Meyer s data, ¥ C

3

ol
truef;alse tests seem to be the least sensltlve measure of the effects of

£ . . ) ¥
test expectation. Therefore, Class's choice of criterion test may have blased-

A}

" the results.
¥ \ . -
. In more recent years, Hakstian (1971), Kulhavy, Dyer, and Sllver\(1975)\ R

Lucas (Note 1), and Rickards and Friedman (1978) also report no effect of

" }
anticipated test type on overall criterion test scores. However, the lattehy
- - ’ . L 4

") L
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two researchers approached the quéstion in a spmewhat differeot”way by

. - :-%

separating the criterion test Items into those measuring |dea units of " .

'{,‘k high structural importance and those:measurlng idea unlts of low sttuctu)al , X

”I »

Importance, A reapalysls:of the data organized in this way revealed that

\ i,

students instructed to study for an essay exam learned more ldees of hlgh R

L4

lmportan.e than dld the group Instructed to study ‘for multlple chqlce tests. co et

. In addition, students studylng for a multiple choice test learned more |deas

of,low’lmpoftence'than hl§h importance.

L . A

in conclusion, the results from several lines of research generally ‘

v apea -

Al

e
e e

__—~5Upport the hypothesls that the more speclflc the knowledge about the ¢
crlterlon event, the greater the effectlveness of studylng ln those

L . conditfons where the criterion task Is known exactly (e.g., Inserted K . ,
| questions identical to crlteflon.test questions), performance Is much _‘/- ' y
hlghet then tLat.found ln.e control condition. The effectlveness'of studying L
-decreases‘as knowledge of the. crlterlon task decre;ses. Finally, when the -

- .,um“shs.:nature of the criterion task Is only vaguely known (e.g., only the type of g Y

- [

~ “test is known), facitlitative effects are seldom demonstrated. . ;o
- T C— \ .
-~ However,; knowledge of the criterion task wt++~not_affect penformance > . .

unless students change their studylng strategy accordingly. FOr several ‘“‘“**-_,;~‘!>_
good reasons, students might opt not to hange their normal studying ' -
stratedy. First, the text to be learned hay be so short that the students

. feel they can learn!lt all anyway. Sefond, the information to be learned

may be so extensive (e.g., long MUsts of objectives or dense undepllnlng)

4
,fi that students believe they cannot\posslbly master it no matter what strategy .

P
{

'-they wse. Third, thé inmformation about the criterion task may be at odds
e' . -

*
.
.
8 i
-~
.
[ ~ R
. . R
. . .
1] . -
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+  with_the content and/or éxpectations about what a reesoneble lﬁnk should be;
.. because-twe lnfornitlon ‘has low credibility, students may reject lt. !n- e
sum, for lnformetlon about the criterion task to have an effect on students.‘

it must lead 'the students to believe that if they modlfy ther? studylng
o behavior In accordgnce with the expected outcomes of the studying session, o
' the{ will do better on the criterion task. The ectuel studylng behevlor--_ .

what students do in response to thelr knowledge or bellefs ebgut the task.

. demands--1s the topic of . the next. sectlon. . <\

L4

.
{ °
. .

.

. ] . Processlng Varlables

Knowledge of the crlterlon thsk mey be a necessary condltlon for optlmalf
studying, but is Is obviously not a sufflclent qondltlon. Knowledge of the o e

A 3

criterion task must be accompanled.by chLesslng of the relevant lnformetlon.
> ¢ That Is, ;tudents\mUst get the lnformatlon f:;n the text into thebt\heads._
|n,reab4stic studying sltuetlons, thls processing demand is very hequ.
For example, it is not unusual for & single page of expos | tory text to have f s
at least 50 l[dea unlts.wnjcn could be lnterrelated in a vast number of.ways. . .
- In a chapter of.tth, the nqmben.of.ldeas and relatlionships is mlnd-boggllng L \\
. indeed. iConsequenily, it Is folly to think that a student could “(or should)

learn and nemember all, or.even most, of the content in a textbook chapter.

ThereT6?63-the—prlme task« of the student are to (a) focus attent!on, and

——

(b) engage in encodirg actlvltles Tra "way that wlll lncrease the probabillty

of understanding and retrieving the "htgh pay-off“ ldeas and re1éfTonshlpgi\ In

m———
Se——

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

important ideas "and ensdre that they are well understood and 1ikely to be

]
ry

remembered.

14
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N ~ Histoérically, there has been llttle'reseaéch on attention focusing.

[} +

While earlier researchers included attention focusing as .part of thelr
operational theorﬁes-(l;e&,_by collect!n§~retrospgﬁtlvé questionnaire data

from students'abodt'h&h_;ﬁey processed fhe'materlal), it was not until

”

., recently that more novel techniques haye been used to monitor ‘and, at flmes;

rcontrol attention focuélng. ‘
"A.study by Reynqias (1979) useg somé’ of these attention monitoring and

controlliing techniqoes. ' In the first exLeriment, college 'students read a -

27-page text'frqm'Rachel Carson's The séa Around Us,'h 1ight, technical,
- : / ‘

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

:

_It was present&d in four-line clusters 6f about 33.words qach; The text

. 3

_ was altered so that each cluster made reference to either a technical term,
LI * ' t"'..

. a proper name, or 6theé information which was considered filler material.
. As with the adjunct question research, some students received a question
: . '
Inserted -at equal‘!ntervals in the text which they were requlrgd'to’answer

- . Y . . . .~ .
before continuing. Some students answered questions abaut proper.names and
. Xy P . . '

others about technical terms. Sti11 other students received no questions.

.0n a later criterion test all students received jtems about technical terms
- . ? . . .

and‘proper names. (See Reynolds, Sfandlford, & Anderscn, i979‘for'de£alls
on th}s proce&ureg) ’ : . . A ' -

While the students read the text, the computer kept track of tﬁe inspec-
tion.time for each text cluster, In addition, reaction time to a secondary

task was also recorded by the cdmputer? The secondary task required the

8

T

L P 10
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o - | | student to press’ the space bar on the - terqunel keyset when a tone sounded. i

‘ The reactlon time t\o ‘this Secondai'y task was Used as an lnde:nof cognltlve‘ .

;‘- A effort being expended at the time of the tone. ;“*? ’ . . C - T
. ‘,, . Results from thls study reveal the same’ pattern‘aS‘those reportedy’ ) :; *t--
e ln,earlLer work (Reynolds, Stendlford s Anderson,.1979) on the effee;s of ;
‘ junct questions. ' That is, students scored better- on criterlon test ltems .

//of the same type as the ln%erted questlons;- The\lmportent new flndlng was ;’ ’ :.
// that the lnspectlon and reactlon times were greater when students were ‘_ ‘ '
// studylng “relevant" text segments than when studylng the flller or IrreléVant . " _'i

0 ,//7 ' segments. In addltlon, poslthe.correlatlons vere found between lnspectlon

time and test performance and between. cognitive effort (reactlon tlme) and

//<f. test performance. . ' ‘ :5 L. ) ‘ \

13

TheeeﬁreSults sug;ést the follawing scenarlo. Students process the
C entire text in a general Ureadlkg to comprehend" mode. When students ’
determlne‘that'a segment of .text! Is releVant to the criterion task, two
processlng changes ﬂncur:f(a)/thl amount of lnspectlon time on that text ) o ”'
segment lnereases compared to/that on task lrrelevant text segments, -and ' |
(b) the amount ‘of cognitive effort or concentratlon increases. - These
increases.ip Inspection time and cognltlve effort. are reflected fn improved’
performance on, the corresponding test. | tems. Note that processlng doss
‘not appear to be an ''all or none' phenomenon. The fact that students do
remember- some information nqt cued by questions Indlcates that they are at
least processlng at a minimal level the'task-lrrelevant parts of the text. | e

4 PN -
The focusing seems. to involve a burst of processlng energy or ‘a quantum leap

-

in cognltlve effort beyond the baseline processlng

-
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'j- , Results from cther studies manlpulatingﬁreadlng .rate or studylng time .
_ " seem to support, or at least ot refute, thls model of attention focuslng f, _ - ;'
5 * . (APKes, Schumachen & Gardner. 1976 Geiselman, 1977) In two experiments . .
! MCConkle,»Rayner, and Wilson (l973) induced college students _to read six ;~’. _' &

500-word passages at a fast pace or'at a moderate pace by manipulating the

(XS

payoff conditions for learning the content. - Ih addltion. studentg recelVed

3

) ”»

di fferent types of-inseroed questions (related to numbers, facts, recognitiun,
. i

5 higher order, etc. ) after .each passage. On the criterion-test, students ’
’ i '. recéived all types,of questions. ReSults lndicated ‘that the slower paced -
students scored higher than :he faster paced ”and that increasing speed had .
‘éff .J‘little effect on the retention of informatlon for which a person ls specif-

N icaliy reading, but reduces the learning of . tas§~irrelevant informatlon
1) W . ‘ N .l
*  Thus, 1f time constraints so force them, students may reduce or abandon o

] 1

the minimal baseline processing in favor of more intensive processing of S -

Tt

information relevant to the critegion’ task : :. .
" in"another study, Alessi, Anderson, and Goetz (l979) manipuiated rate
in yet. “another way.. The underlying assumption of the study was that some 'f T

. types of expository text have strlct prerequisite dependency among ideas;

. that is, mastery ‘of Concept Als necessary before Concept B can be under-

.stoo!. The text was administered to subjects in a way similar to Reynolds' )
,'experiment (1979). The expenlmental manipuiatlon occurred when students - ;

were rbquired to ahswer an inserted”question requuring knowledge about .- ., . -

Concept A,Just prior to reading about Concept B. Half of the students o

. +~ who did not answer the'questign correctly were allowed to proceed directly
‘to Concept B. The other-half of the students. who did not answer the . '
' 3 . -' ) i /’

¢ ) _ . . -

N - s, .
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ﬁff . question correctly were branched back ip the text to that segment which .n [

'.dealt speclfically with Congept A before they were ailowed to read Conceot B. "
ReSuits showed that students who received lookbac”s showed better comprehen-

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

L)

'not provided. Thus, these results support the: important relationship between ' L;
v -attention foousing and performance on related criterion test Items. Further-
Tt niore, the study shows that i f ‘students faii to process important text ade-

quately when first encountering it, additional focusing can haVe beneficiah
. ) -

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

where and when the focusing should occur. Presumably, successful students .
. 1 L4 .
[ 3 - -L. v .

eventually learn this skill themselves. N

I

.In sum, several studles have demonstrated the importance of focusing *

e N attention on task-relevant informatlon during studying. The next. section’ v e
addresses the question of the ehcoding processes that accompan9 the focused o
- . . 3 . - ‘ - . .

. ]

attention. : ' ) ' _ ' o

.
[

. : Encoding N At _ _ _ _ c . & o~
) . e . '

What cognitive processes actually occur when students focus attention : .
and concentrate harder is only conjecture at this point. However, two

4 theoretlcal frameworks suggest in a very general way some processing vari- | ~§

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

of encodlno specifici;y” (Tulvlng &\Thomson, 1973,. . : = /

!

According to the principle of encoding specificity, the, way.in which .
information ds encoded determines how it is stored which in turn determines .-

which retrieval cues will effeqtively access it. This pridciple calls‘

attention to the important interaction between initial encoding and subsequent

- ¢ ~
-
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retrieval operations: The optimal form of processlng is ultlmately dependent
on the nature of the retrieval task. The lmpllcatlon of the encoding speclflc-

Ity notion "for studving is that studylng will be facll!tatedrto the extent

that students know the performance requirements of the crlterlon task and

-

ericode the lnformatlon in an optlmal form to meet those- requlrements. If the

student knows the exact questlons to be asked, he should study the responses.-

~

If the student does n7t know the exact task but knows the general type of task;

he should focus his*studying oc\the class of appropriate responses to tasks of
. that type. For example, lf the criterion tasﬁh:equlres %he application of

mrlnclples to new examples, the student should practicé applang the principles

during the studylng session. )

v e

_ Processlhg the lnformatlon ina fonm as cldse.as posslble to the require-

'ments‘of the'crlterlon task is only part of the problem. The student must aLso

" ‘he concerned with the qpalltatlve nature of the processlng, he must ensure

that the requlslte information is processed in such a way that itis stored and
P ¢ Y
available when needed to perform the crlterlon task. A theoretlcal framework

pertaining to the qualitative aspects of the proceéssing effort is the principle-

of "évels of.processlng“ (R. Anderson, l 70 1972°\eralk 3 Lockhart, 1972).
AccordLng to this principle, stlmull are analyzed in a hlerqfchy of
proceislng stages, from an analysis of physical or sénsory features.to

~.éxtraction of meanlng: \the durablility of memory traces is g function of

'"depth of processlng,” where greater depth implies a greater degree of seman-
tlc ana'ysis. - in other words, what is stored ln'memory_ls determined by
the’klnds of operat*onstperformed on the lnput. The implication of the

.« "Nevels of processing'' notion for studying is thar performance on criterion

>

pua
—
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“defined with'::spect to- the ca{:erion task and ”right way'"' connotes a L "

.:(. ] o . " . . i R . P ' L4
taiﬁ%?requiriﬁﬁ comprehenSJonjind recall will be facilitated to the exgent - o
‘r \ ;6{ »

"that students™ attend to, ‘Interact with, -and elaborate an the und&riying : ‘f\\.

‘-. Vo '\. ) " : ¢
'"meaning' of the text. : o ; . I . . r
‘ ¢ l N 13 ]

Together, then, the principies of encpding specificlty and levels of "~

processing suggest that studying wiii be effective lf students process . voe

\/ . *

the "right informationﬁﬁin the "right way ,'! where "right lnformation“ is

-t »

relatively deep or meaningfui vel of involvement with the text.

Students can: and do engabe in.a ‘vgriety of covert and overt activities

to heip them process the right informa ion in the right way Most of‘ - o .
the common studylng techniques, -such as underlining, note-tak+ﬂg -summariznng,
[ - -

and outiining are commoniy useéd because tecachers of studying and stqdents

. ' -

alike intuitively believe that these methods wili help the«student learn
and rememberlthe requi:ed Fhformatlon. Un@ortunatedy, empiricai research ;‘, v
fails to confirm-the .purported benefits of the popuiar strategies. *So far ‘

the effort to find the one, cdperior ;ethod has not been Successfukd the: few\.‘

4
studies that have been done present a confusing array’bf inconsistent ,

results. In the next section we propose. th&t the confusion stems froma .

failure to ¢pnsider the interaction of the state and processlng variab)i&

i

discussed in this paper. We will develop the case ‘that,, for the most

Ay

part, research on common studying technlgues 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'sesslon and

the retrieval processes required for performance of the criterlon task. , .

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

-’
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' presented Ipformatlon the subject selected for processiig- nor the _depth of .

> ‘ 1
the ﬂrocesslhg ‘&fort. Information about tﬁ%\£:::ylng condltlon to which a
= subject was aSSIgned does not reveal the preflse ature of the processing ' CoE
. 4‘~ ¢ . '

actlvltles used by the subjects. For exampl'\ha subject who is “téklng

',/

(Zotes" could be merely copying the author S words, which entails ‘a very - o,

uperficial level of processing, or he cquld be engaging in deep prdcessfng

.

as reflected in notes that reorgan]ze or elaborate the input., ) . o6
In addition, readers are.often unlnformed aboutlthe crlterlon task. 42
)

k -Even if the researcher reported the general type of test (e.g., constructed ‘ ,p ’g'y'
response or multlple cho!ce), this lnformatlon is Insufflclent to convey. 'l: % (J{ﬁ “‘gr
depth of processing required to perform the :ask. For example, multiple- ) .U- q(
choice questions could test knowledge ranglﬂb from detall or recognitlon to ° !
’ applicathn of prlnciples(R Anderson, 1922) '
- _ . - : e . ' "
(éw . Research on Common Studyihg_Ischnhques‘; : ‘ . , .jt.
Underlining f;?'ﬁ'dfﬁ U ¢ « ot
’ Perhaps because it is qulch and easy, under. nlng:. robahly the most | %é .
- ' pOpqlar aid used in studying text. .HoweVer,‘hy far the‘aejerity of‘researchf o :}Z
/ done on,student-QEnerated underlining shows.lt_to_be'no more effective thanf - ft ¥ ;

'._cther-studylng techniques (Arnold, 1942; Hoon,'197h;‘ldsteln & Jenkins, 1912;

Kulhayy, Dyer, & Silver, 19?5; Stordahl & Christenéen, 1956; Todd & Kesslerﬁ
. , : . / '
1971; Willmore, 1966). It isxﬂlfflcult to comment on these results because NG

y “~ . >

lnsuff!clent information is provided about the .encoding and retrieval .processing
varlables--what the subjects underlined and the requirements of the\crlterion

‘.

' \ NS
test. ) . N .
e . /\ ] \

° : . T : : : :
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" Three studies sﬁ’/td positive results for- underlining (or its equivalent,
highlighting). Rickards and August (l975). Schnell ‘and Rocchio (1975), and

Fowler and Barker (l97“) all used designs ;omparlng groups who produced

their own text ‘cues, groups who read cued materlals, and groups who used

4

uncued text. " The results of the three studies are simllar. In the

o

Rickards and August study, college students who had actively underlined

the passage .recalled flgnlfiqantly more idea units and spent consldera ly

.’more time on the task than subjects in the other treatment groupg? The

- [

inq{eased s tudy.ing tﬂwe and greater recall may indicate that students

ruho underline may be processﬁng the text ﬁore thoroughly than they otherwise

- - - -
would. B y oo Cl v, ' ' :
. : . . .

in the Schnell and Rocchlo study, high school'students who recerved

. t .t‘
A J

an underlined text, or who. underllned thei; own text recalled a-greater

Y

number of idea, uni ts on immed iate and delayed iree recall ‘tests than

1stude9ts wﬁp read an uncued test. In addition, students who didustheir own -

 immediate recall test,r .

\

. underlining scored slgniflcantly higher than the other two groups on the

. Y
Fowler and Barker found no overall difference between treatments in

- . Ad ]

performance by. colFege students on a delayed multiple-choice-test, How-

ever, subjects who highlighted the text outperformed subjects who received - -

a highlighted text on items (orresponding to hlghlighted materials, but
not on Items corresponding to unhighligh@ed material. Also, for active

highlighters, the probability/pg getting an item correct given that the -

corresponding informauion had been hlghligﬁted was significantly greater than

' -

» . . 4
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'required to ﬁake the decision about what to underline. .
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rthe probabllltv of getting an ltem correct if the corraipondlng lnformatlon -

had nat been highllghted. . S
, N S . w .
The results of these studies indicate that the maJor benefit of under- '
‘1ining does not come from the mere cuelng of lnﬂgrmatlon, for text with ‘
supplled underllnlng cues Information but does not necessarlly enhance recall.-
Rather, . the primary facllltatlve effect of underllnlng occurs when the student

-generates the underllnlng,,presumably because of the amount of processing

.
o

b4
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Note-Taking . . S . .
. ﬁNote:taking vies with undérlining for popularity as,a studying aid.

W, Theoretigglly, note-taking has great potential as a studylng aid, for it allows

'.\. Jthe student to record a reworked (perhaps.more deeply processed) version of

.

.~

the te_t in a form appropriate for the crlterlon task. However, the few studies

»

that have been done on note-taking from prose have.mlaed results with most
s

o - studies showing that note-taklng is no more effective than other studylng

technlques. In this section, the results of emplrical studies of note-taklng
wlll be discussed with respect to state and processlng variabJes. Studles

showlng positive effects for note~taklng wlll be. dlscussed f.rst.

" In two experlments, Shlmmerglk hnd Nolan (1976) had high school students

read a l200-word passage organi zed - -in one of two weys. Students were
lnstruct@d to take notes that either maintained the presented organlzatlon

ar

or imposed- an’ﬁlternate organlzation. On lmmedlate and delayed free recall

. []

measures, students who' reorganlzed the passage ln ‘their notes recalled

4

slgnlfic;htly more ldea unlts than students who maintained the otjgfhal
’

organlzation. A. bossible explanatlon for this flndlng is that reorganizlng

- P

;
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the original organization as well ar think thrqygh how the‘sontent and rela-

. . 2 »
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the passagerforces deep processing of the text; the subject has to understand N §
' 8

tionships must be restructured to form the new organization. ‘Repeated
| S v
semantic operations on the content and relationships led to twre durable

memo}y'traces. This type of eﬁcoding}was well suited to'§ free recall ”h‘
criterion fest, in which the‘subject's score reflects ability to feproduce \

content and relationships in the absence of retrieval cues. On the other \ o

.

hand, subjects who took notes that malntained the original organlzatlon did

“not necessarily hevq to process the material at a deep level; they therefores'

had less lnformatlon’ZQailable and?or accessible.

- g

Bretifaa\ynd Kulhavy (1979) had high school subjects read a 2000-word

passage Jn one of four conditions deslgned to promote different levels of

-
LI

proeessing. (a) wrlte summaries of each’ page, (b) take paraphrase notes of
R
the 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 items requiring integration of information, summary

1 ‘

writers and paraphrase notetakers performed equally kelleand significantly '

higher than verbatim notetakers, who perfofmed the saAE as the reading-onfy"

1

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 summjfies and taking paraphrase notes require greater cognitive effort

.

than do the other treatmentsi A supplementary explanation mightxye that the
subjects who summarized and took paraphrase notes were encodipg the informa- .
tion in a form compatible with the requirements of the criterion test, while

subjeets in the other conditions were not. Indeed, the studying activity

13



L4

Studying
18

4 ¢

\ : .
least simiiar to the criterion task (sesrching for capitals) produced the

worst performance.
~ C

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

students either read, underlined a limited amount,.or took llm!tgyVQOtes on

- , G o

"a narrative. < In additlon, they were either given no Instructfsn; asout the
criterion test or told to expect either a ﬁultlple-cholcé or const}ucted—
response test. On the criterion measure consisting of both mthlple-chbiée
and constructed-response |tems, notetakers slgnlflcantl9 ou;pefformed
underliners and read-only suqus}s, who did not differ ffom.each other.

These results are difficult to interpret because no Informatiod‘ls provided

about the type of notés taken, which might Indicate the nature of‘encodlng.

However, as the authors point out, since the notetakers significantly out-
- - j .

perfgrﬁed thg'underflners, tt:f seemed to be doing ''something more' than

me}ely ident i-fying infofmatlon. The }imitation on the amount of notes taken
per page .may have induced subjects to record summary statements, which would
presum;bly require a deeper lgrel of procésslng.i\

onf of the results of an early study by Mathews (1938) provides
additlo&al support for the effectiveness of notg*iak[ng.. Seven hundred
thlrty-f#«e high §cho?l students studlgd'a 2000-word passage by el ther read-
ing and rereading, reading and tak!ng marginal notes, or read}ng an# taking
notes in outline form. Overail, the groups did not differ slgrlfloéntly in
performance on a test consisting of multiple-choice I|tems and items requiring

outlining or organizing of information. However,.subjeéts who read and: took
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v & notes in outline form tended to score highest on the outlining half of the

-

test. In terms of the encodlng specificity hypothesis, this sltuatlon

~ reflects an optimal match of encodlng and retrlevel processes.

In contrast to the few studles showlng posltlve results for note-taklng.
most studies do not show an advantage for note-taklng compared to other

studying strategies. These rdsults are difficult to Interpret because of a

-

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

*

task demands to be) and processlng variables (encodlng;as 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 studles, howeve(, subjects are

- EA

probably~either not processing the right lnformatlongwlth respect to the »
crlterlon task or are not encodlng the information as deeply as they might. be
. Lin another condition. This conclusion Is based on the fotowing lIneof' reasonlng.
The first possibility Is that subjects ney not be processing the‘rlght
!ﬁformatfon-'oln nost_experlmeqts, subjects have a 1imited studylng time,
wh‘ch_ls usually the same for all treatments. Obviously, taking notes requires
more time than simply reading the text. The time that notetakers use to
record some Tnformatlon is time subtracted from processing other information.
In the absence of knowledge of the criterion task, subjects take notes over
what they think will be tested. ProlLably subjects select the "'main Idea" or
“most lnportant“ information as -the focus of thelr'note taking efforts; they
“may not have time to process less important I “>rmation. Research has shown,
hcwever that people tend to remember the '""most Important' information anﬁray
(e g. Johnson, 1970, Meyer [3 McConkle, 1973; Meyer 1975). Therefore, note-

. >~
takers may be learnlng ""main ideas" very_wel!, but at the expense of learning

21
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E;! - other Information. 0On the other hand, subjects who usé less tlme-consumlng N

studying technlgu’s (e.g., read-reread 4nd underllne) are dble to- dlstrlbute
. thelr attentlon and effort more evenly over the passage. Therefore, a read-'
.reread group, for example, might have an advantage over a note-takpng group *

o
when the crlterlon’task taps information gf lesser importance, or when the -

“ariterion task Is free recall (in which case the score reflects totél‘number
ot Idea units recalied without respect to Importance). The second possi-
Blllty or'the apparent [neffectiveness of noteetaklng is that subjects may ~ ‘ j

_not"B“/:aklng notes in a way that entalls deep processlng. For example, sub-

jects may choose to record information verbatrm from the text rather than i

recording a-reworked, paraphrased representatlon of text meaning. Either or

' both of those analyses may help explain the results of ‘the following‘studles}

-

Arnold (1942) had college students study history in one of four condltloqgii
‘reading with underscdrlng and matglaal;%otatlop;wreadlng and‘outjfnlng impor-

tant ideas, reidjag and summarlzing,'or repet!tlve reading. The criterion o -

© | test consisted of both factual questions and higher-level comprehension

questions. A reanalysis of the data by T. Anderson (in press) revéaled that on
both immediate and delayed tests: repet!t{?e rcading was the most effective _ . .
strategy. In a study by Todd and Kessler (1971), college students studied a
.short stéry using strategles of underlining, note-taklng, or readlng only.
Total numb:% of idea. ud*ts recalled on a free recall test-did not differ for , .
{ \the §h’°° grioups. Hoye and Slnger (1975) had college;students stady a'286-
L . word passage in the following conditions: take verbatim notes (cepy), summa-

rize each paragraph, or read-reread. Results on botﬁ Immediate and delayed

\ - 2 2
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© free reeali measures showed that the read?-reresd group outperformed the

summarizing group, %ho in turn excelled the verbatini notctakers.
in two experiments buiﬁoppleton and'Austyick (IﬁGb),'po;;-graduate

_ Students and 12-to-13-year-olds elther worked‘through a progrémmed text and
fllled.in the blanks or rfaq and took notes on the same.materiai presented In
the form of a textbook. On an immedlate-criterion test eonsisting df con-

' structed response.'multiple-cngice, and application items. tne'aduits per-
formed equally well in either'condition,,but the children scored :ignificantly
higher in the programmed-text than in the note-taking écondition. Compared
to taking notes, working through the programmed text may have elicited deeper
processing‘as subjects activeiy searched tneir semantic store or engaged'in
Iookbacy‘behavior in the text itself It may. also be that Subjects in the

. programmed text condition were forced to make the klnds of responses required
by the criterion test, whiie those in the’ note-taking cohdition were . spending
the available studying time recording information unrelateg to the criterion..
test. ' " * ' .

-In some studies. the inefiectiueness of note-taking compared to other
studying strafegies'may be because the potentially deeper processing associated
with note-taking is‘not the right-way'to process the particular passage with
respect to the criterion task. One ex;mple of this situation.iqfa study by
Schul tz and DiVesta (1972). The stimulus passagg used in thi's study consisted

.

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

vere organized in one of three ways: (a) Name Organization--the six attributes
.of a singie nation were presentsd together. (b) Attribute Organization--for 2 3

given attribute. the different values associated with each nation were presented
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together, or (c) Random Organization. Thus, the .stimulus passages were'irsts

of facts. Llst-lqa;nlng can proceed smoofhly wlithout ‘requiring deep process-, -

/!

. ing. Therefore, it Is not‘surbrlslﬁg that the high scﬁobl-subjéct%”who‘fook
. L « ! . *

§ . .
~notes had no advantage over subjects who (presumably) spent ‘the studying time

in reading and mental rehearsal. In fact, under such clrcumstahcgs, note>
‘taking could be detrimental==if notetakers do engage in deeper processing, «

‘they may actually store a less accurate r;presenfbtlon of. the text meaning=- v

a representatlbp colored by their prior.knowledge, perspective, and interests. -

\

This outcome was realized in the Schultz and DIVésta(study, for notetakérs _ N

introduced a slgnlfléantly greater number of errors and had a greater tendency

[

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

& . -

passage. '

Another exaﬁple in which the tyss of processing associated with note-
‘taking may have Biaseq'the results is the p;evfsusly‘clted ded.and Kessler
(1971) experlmént. The stlmulus‘passage used In’tﬁls study was "The War of
éhe Ghosts'' (the storf used in Bartlett's, 1932, well-knﬂwn prbse-learnlng
research). 'The War of th; Ghosts'' is a very_ﬁnusual paggagg--It is a story

i

: ~ 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 potential of.deeber pro-

cessing, a note-tak[ng condition might accentuate the f:;dency to alter the'

'structurg and content of this passage, thus depresélng the accuracy of free

recall. In sum, the Schuitz ahd DiVesta (1972) and Todd and Kessier (1971)

experlménts suggest that note-taking may not be an asset to processing'if
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the materlal to bg l..rned 1§ a llst-of facts or has some very unusual . .

characterlstlcs.

l' .. hd . +

~

ln concluslon, our- analysls of the research on qoxe taklng from prose

\ |
suggests that note-taklng can be an’ effectlve strategy'if it entalls attentlon-

L

focusing and processlng ln~a way compatlble wlth the demands of the crlterlon.
task.. In studnes where note- taang has not been found too effectlve, lt may

~ be because students were either focusing attentlon on ‘and processlng lnfo;-

matlon unrelated to the demands of the crlterlon task or‘falllng to take notes

in a manner that eliclted sufficlently deep or thorough processlng.

) .
hd H

! L
,
. . .
. - . N
.

Summarlzlqg

" t .

Flndlng research to support summarizlng as a studylng activity ls defl-

‘cult. -One study with results in support of summarlzlng was the Bretzlng and/
LAl

Kulhavy (1979) study dlscussed ln the .previous section, in whlch summarlzers/'
slgnlflcantly outperformed a readling-only control group. To our knowledgeq,
no other research has found summarllzlng to be more effectlve than repetltlve-j

reading. In fact, studies by Germane (l921a, 1921b) Arnold (ISRZ), and '.;.

4

-

Howe and Singer (1975) fdund summarlzlng to - be infecior to a read-reread
strategy. In a study by Stordahl and Christénsen (1956), the effect of sum-
marlzlng was -no different than the effect of using otherntechnlques, Ipcludlng

repetltlve readlng. ‘ ", <

The explanation for the. apparent ‘lack of effectlveness of summaﬁizlng
parallels that, used with regard to note-taklng. in a'summarlzing copdltlon,'

'_subjects are probably not focusing attention on or processing the right infor-

i

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

their summaries, subjects are presumably using the avallable study?ng time

‘.-
~J

t
i
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AR locating, organlzlng. and recording the main ldeas, whloh they Mould have
: .- AL ¢
. recalied reletlvely well anyway. Summerlzers probably do not have tlme té
- ) T . ‘. o
L process lhﬁormatlon of low structural importance: In contrest, thezreedlng-‘_

: -

\u': only subjects hage\tlme to: process Informatlon at all lmportance levels.

a

- 'W( The crlterlon test;S¥or all studles except. the Ho‘//end Stnger (1975) experi-

ment were objectve/ tests that probably lncluded Items tapplng knowledgg\:f

.+ . " less Important passage Informarion. Therefore It is not Surprlslng that, the .
o . repetltlve readegs scored hlgher on the crlterlon meagures.- Oh the free-
« " ) L ‘ A ~

it . 8 "recall tests of the Howe and Sihger stndy, summary wrlters recaJLed slgnlfl*

-

cahtly more Items\than suhjects who. merely copled the text, whlch probably

- 72

,,/~“ref1ects the greater processlng that\may be entalfed ln ézuaratlng a summary.

_'\‘ Accordlng to our anelysls, summer? wrltlng ls l]kely to be most effectlve
’ S
as a study*hg strategy if the student ls actually reorderlng ‘and rework!ng

L
(4 - s

: \
A the text In order to’ const:uct an. abstrg_t and “1f the crlterlon task requlres

. 2 ‘i » B R} ) L » - . - .-
the retrieval. of deeply processed’ main Ideas. . - C T
. ) ! N g & 3 o e : ) / ¢ . .o 8 ' .
L. Student_gpestioning . . °f' :}:. "\f
3 j‘ The questlon!ng technlque requires that students gengrate questlons :
'\df - about the prose they are studylng. This technlque is slmIFar to, hote-tiklng

“in that the student makes a wrltten record of selected !nformatlon from the

.

) ’ text*\\zhe questlonlng technlque dlffers from.note-takfng In“that the‘format

~ of the recorded Idea 1s the; of a question- Theoretlcéll% the &:ocesslng
) LT N .
- effort requlred to generate questlons should result 1n studylng galns,

Several‘studles have compared the effects of qugstionlng bebpvlorsl

_— . . <L
when the, student generates the question versus when questions are.given to .
1 . '. . ’ 0t . , . £
0 e .-'. ’ . ! ) - : \:/ . P
' . . I‘ " ° t ’O N *
, . . . ) /., LI .ut’

.
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"the student. Slgnlfléent dlfferences fevor]ng student const ructlon of

‘

questions were found In three Investlgatlons. In a study by Duell (1978),
college students who constructed multlple-choloe questlons from instructional
objectives outperformed students who slmply studied the passage with the -list
of objectives on & crlterlon test conslstlng oY ]ower-level recognltlon

ltems and higher-~ Ievel application items. In a study by Frase and Schwartz

’

' 11975), both high school and college students who wrote questions scored

sigrificantly highér than readlng-onl} controls. Furthermore, students

A3

scored slgnlflcently higher on "targeted“ test ltems (test Items for which -

)

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

i tems with'no correspondlng student-generated item). Finally, Schmelzer

. (1975) demonstrated posltlve effects on a multiple=choice" criterion test.

for a stretegy of generating questions after reading.

Positive results for student generation of questlons were alsd obtalned
in a study by Andre and Anderson (1979). In this study, one group of

high school students were trained to write questions about maln ldeas *

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

who wrote—questlons without training obtained higher scores than a read-

reread control droup. . The two questJon-ertlng groups did not differ from.
each otner,,but low_and middle verbal ability students benefited from train-
ing in questlon writing more than did high verbal ability subjects.

in other studies} the student-generated questJons treatment'had no

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

and falled to replticate the earlier results. in addition, Bernstein (1973),
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. the main ‘subdivisions, and (c) read the article again carefully. to find the
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Morse! (1975), and Owens (1977) were unable to find an effect for student

questioning. = . v ' :

~

It seems plausible that when student questlonlng Is effectlve. it ls

so because students are forced to encode the lnformatlon moré than they . might

-

'lf they simply read it. Hr{tlng‘questlons probably requlres,students to at

. r ‘/'N T ..
least paraphrase or perform some other transformation of the p:EBenied text;
. N '

e
~

these activities entail ”deeper processingP (;ee R. Anderson, 1972), N
Out!Inirig ‘ : o) - \

Since outlining presumaLly requires deeper proce;slng ln order to produce \\
an alternative representatlon of text meaning, lt should theoretlcally be a jj:>>‘
relatively effective studying technﬁque. Two early sﬁudleeﬁdid find outlining ,
after training to-be superior to a'readlng-oQJ; strategy. In an extepéﬁve |
training program, Barton (1930) taught odtlinfng.to 96 ‘high school studenfs
in three schools. The gencral processlng strategy was: (a) skim the artlcle )

: %
to find the main subdivisions, (b) skim the.article a second time to find

facts correspondln§ to each subdivision. Students then applied the outlining

-

strategy to two units of geography, ancient hlstory. or Amerlcan history
materials.- Performance on objective tests Qas slénlflcant]y higher .for stddents
who.had been %rained,dn outllnlpg than for matched groups who had similar
lnstructlon, except‘for the'outllning training.

Salisbury (1935) admlnistered a 30-lesson tralnlng program in outlining

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

with matched control subjects who received no(}rainlng, the trained subjects

S 23
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showed slgnlflcant galns on a stauda?dlied reading test (equivalent to one

(4

or two grades .of Iimprovement) and on a standardlzed test of reasonlng ablllty.

In.oontrast to the positive results of the Barton and Sallsbury
studles, four studles found outllning to be no more effective than '

other strategles, lncludLng fepetltlve reading (Arnold, 1942; Stordahl &

. N :
Christensen, 1956; Todd & Kessler, 1971; Willmore, 1966). In none of these

‘studies were students taught how to outline. 'o\_ . \ é

“Two studles, therefore, euggest’that with fairly ktensive tralting'
in how to process information lbglceily, students can learn to use'outllning
as an effective attentlon-focesing end processipg device. It Is not surprds-
lng that students need to be taught this complex skill in order to use |t

effectively. When students are told to outllne but are glven no tralnTng in

how to do so, they may use the format of -an outline but only process the

text superficially, A potential problem~hith'6utllnfqg 55 a studying aid

"Is that it is very time-consumlng to think througﬁ\the logical relationships

in text and represent the meaning in outline form. \ .

N

Techniques for’ Representlgg_Text Dlegrammatically L A

ar

’

Recently, three groups working independently have developed methods for

visually representing the Important relationships among Ideas lﬁ text.  These '

techniques make poss.ible the ‘transformation of |{pear prdse into nonlinear

‘

symbolic representatiqgg that are presuymably .mo(e closely matched‘to the way
knowledge is stored in memory. - )
‘Two of the techniques, “'Netm,rking"l and “Mabping,“ are conceptually

very similar. Networking was developed at Texas Christian University and

N _ 2y

v e

)
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expanded at the Natlonal Technlcal Institute for the Deaf in Rochester, °

L] +

New York. Mapping Is the product of ‘a dewelopment team at the Center

for the Study of Readlng, Unlverslty of Illlnols. B7th Networklng and

'Mapplng are based on the assumptldh that there are a few fundamental reta- C

’

~ translate the prose into a coherent diagram. - The benefit of this intense !
[ ° - i

.—s——”.'\

tionships in text (lncludlng example, characterlstlc. deflnltlon. temporal

causal. compare/contrast) whlch are cued 'by.standard Iexlcal and syntactic

-devlces. JThe third technlque. “Schemetlzlng,“ a product of the Unlverslty : 2.4 ~ '
" of .Amsterdam, allows for the representatlon of codrdinate and subordlnate #\‘ ' '
‘ 'relatlonshlps among ideas but does not dlstlngulsh "the oﬁeclse natZre of | ¢
the relatlonshlps. "., . . ) i~ )

N

»

Qecause these text\representatlon dechniques are so new, Ilttle'research

-

has been completed to test thelr,effectlveness; However, studies by Dansereau

)

. (1979) with hearlng college students and, by Long, Hein, and Cqgglola (Note 2)
with deaf college studeptsMshowed premising results for Networklng. A study

by Armbruster (1979) showed facilitative effects for Mapplng as a reading .

)

comprehenslon/studylng technique: for midd]le school students.

The promise of methods 1ike Networklng. Mapplng. ‘and. Sche@atlzlng as . | _ /

I3

studying ajds probably lies in thé fact that they force the student to ‘ - ,{

“attend to and process the relationships among all ldea units in order to ' :

processijng must be weighed against the costs. As with outlining, these o '

techniques need to be taught_ to students before they can be used effectively.

: 4
Also, with any of these strategies, students must spend considerable time

conStructlng a visual representation of text.

1

i
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conciusioﬂ'about the Reséarch on Common Stud&ing;Techniques e

-

~Using the-notlons of state and processlngivariables, partlcularly the

- ‘1 »

! theoretical perspectlves of encodlng spebiflcity and levels of: processing

- >
e

we have attempted to impose some - order on the otherwlsEJCOnfusing array of .
\ ' *

. % results-of research on common . studying techniques. Ve believe that the

'following conciusions are warranted Almost any technlque can be effectlve

.. if its use is accompanied by focused attention and encodlng in . form and o

« 4 . ~ L Y ¥ 3

manner approprlate to the crlterion'task. HoweVer,\Qeme techniques have ‘more
. N . X « . .,

o ' : ‘ K .
, . potential than others‘for promoting the deeper processing suited to crigerion
) . E e) . v

tasks requlring greater comprehension and/or recall. These techniques inédude

- T outlining, Networkgng, Mapping, and Schematizing, whlch all force students

S f' l &
- to identify or .impose relationships that convey, the meanlng of - text. Not

» : ) surprisingiy, these techniques that are llkely to yield the highest learnlng

benefits also have the greatest costs in student time and energy.
‘ v . , -

Conclusions

1

.
..

This review leads us to sqme simple notions about the‘complek phenom-
h" . .
enon of .studying. First, regarding state variables, we see that when the
S :

v

criterion taska associated with studying are made explicit, as compared to
' . t .
i remaining vague, students spend more time and effort on the relevant segments

of texts, and'lea}ning outcomes generally improve. ' Second, regarding process-

Al

. 3 ‘ « . .
ing variables, when students know the: nature of the criterion task as well as
. A ¢ .

the type of relevant encoding activities in which to engage, their perform-

ance on the criterion task improves. .

~
J+

-
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There Is some evldence thpt those. studying. techniques which encourage At
L) .
students to ‘process virtualiy all ofithe ideas found in text at a deep ievei,f

R
lmprove learning of main Jgd iess important points. Examples of these
q-

technfques are outlinlng, Mapping, ahd Netwurking. Ibese techniques demgnd

4 A
a trade-of; however, in t‘het a iot pf time .and substeatiai amounts of effort-

]

are required to iearn and empioy them p'roperiy. .Both of ‘these commodities

» A

are at a premium fbr most studenté‘ * .'-_»

Consequently, we skem to be portraylng a potential dilemmaffibn the one
' : ' . v‘. .

Y *

*hand, we know that students will nevet fiave a list of clear criteria avallable

at every studyiﬁg session sb'as to make their efforts more efficient. On
the other hand, the incentive is not high enough for students to devote the

time and effort required for ou&i ining and Netwquing/iiapping/Schematizing.

AC Y
As is common knowledge, however, Fhe plcture Is nqt a true diiem'na* For‘ '

example, good students know when to empio;y deep processing stragegies and

7

when it would be a waste of time to do so."They also know whether they under-

stand an idea or not, and what to do if comprehension has falled. In other

words, there is a higher-o@der processor, metacognition, which students can
- s ‘ \" \

and do use in the studying process.  We heve not devoted space to this notion

k.

becSuse it is developed elsewhére (é,grson, in press).
Y ' 4 s
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