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EFFECTS OF TASK INSTRUCTIONS AND PASSAGE DIFFICULTY
O SEMANTIC AND NOMN-SEMANTIC PROCESSING
OF LINGUISTIC 1DEAS!

RALPH L. PIEDMONT AND WESLEY A. KAYS0N
lone Collage

Sumuary.—An acive role in learning was assumeal by the 80 volunteers in
this experiment.  Three independent voriohles were manipalaed, knowledge of
& pecognition test, vedcing an opinion abour the passage, aml the difficuliy of
jassagge.  Three facterial analyses of variamce slowed significant main effes
foa kiwwledge of a recognitsen wst amd diffsaalty of passage on the sonsemanic
sectbon of the teoogndtsen task; siguilicant three way intersaions of knowledge of
thee pecogaition sk amd voicing of an opinien and difficuly of the passage on
the combined questions and on the semtic questions.  The resules fall wirthin
the deprh of processing framework of Craik and Lockhare (1972).

Cureently, in the psychology of learning, there is an interest in swdying
events which promote the development of durable memory aces for linguistic
ideas, The quality of event or the depch of analpsis which the subjece brings 1w
the presented marerial, and the magnivede w which fhis analysis is developed
determine the wmoune of processing the marerial will receive, e, whether i
will be processed either semantically or non-semantically, as well o5 the dun-
bility of e memory ace.

Craik and Lockbare (1972} have developed a single-process frumework of
memaory which offers some explanutions concerning the organizational processes
involyed in memory,  They hypothesize dat the persistence of the memory trace
is a funcdon of the deprh of processing (the amoune and type of rehearsal),
with deeper levels of processing being associared with more elaborure, lonpger
lusting, and stronger eraces.  In a more recent study by Wilson and Tyler
(1976}, the more o subject atended the more sirongly was meaning of chat
marerial stored jo memory,  Ie seems evidene thar the quality of evene which o
subject creaces around a stimulus plays an imporant funceion in the processing
of linguistic ideas,

The purpose of this sudy was w analyes those condivions which aid sub-
jects in dicecring cheir accention w the presenesd material. 1o this manoer, it is
believed dhar we can examine those external conditions which encourage subjects
o rehearse the marerial beter W process ic o o semantic or deeper level,  The
use of the reem, subject's seleceive learning, is applicable because the subject
experiences a series of events and has the flexibiliy o employ any event or com.
bination of events which help facilitate the subjecs’ deeper analysis of the ma-
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verial, Sewman and Murray {1976} have found thar subjects were able ro deter-
mine the depth of processing the presented material would receive by varying
their perceptual analysis.

In the study conducted by Sachs (1967}, the quality of event, ie, the
amount and rype of perceptual snalysis which a subject focuses on specific words
or sentences and the type of memory processing these words or sentenves re-
ceived as a resule, was an importane facior, as was the fype of memory stomage
employed, ie, shore- or long-term, wid the type of learning, intentional or inci-
densal.  Her resules showed umderstanding of a seotence or paragraph was no
contingent upon the adding up a clusser of meanings or imlividual wards,
Bather it was based on the understanding of e meaning which the cusiered
words express

Many previous experiments have manipulued variables such as the rate of
presentation, the aumber of presentations of the lise, and the type of recognirion
questions, w find their influence on the subject's perceprual analysis of the ma-
terial { Mechanic, 19%4; Bransford & Franks, 1971). The depth to which the
marerial was processed waus under the conreol of the experimenter. The subject
assumed a passive role in the experiment.  We deem it necessary w allow the
subjects @ more active role so we G investipae those conditions selecred by
subjects 1w process the presented marerial more easily w0 o semantic level Inoa
waity this approach w learning focoses attention on the conditions occurring during
the encoding phase rather dan concentracing on the natml, organizaconal pro-
cesses incurred during the stosage o recrieval plases. In other words, one might
ask what conditions will dicect the subject's analysis of the presented material
s that encoding and furere eetricval of the information is Faciliared?  This ex-
preriment atrernpred o analyee learning from this srandpoine and e establish o
framework from which furere experiments and modifications could be made.

The indepemdent variables were knowledge of o recognicion sk following
the presentution of o pasagraph, the voicing of an opinion about che material
henrd, nod the difficulty of the passage. It was hypothesized char che groop
piven instructions o voice an opinion after the presentacion of o paragrph,
knowledge of o recognition rask, and presenred a difficulc passage would soore
higher on recognition than any other group becanse this group would process the
information move deeply than te other groups. Thus, the three-way inmeraction
among these varinhles was predicied o be significanc

MeTHOD
Nubjects

Subjecrs were B0 underpraduntes, 47 femabes and 33 males, all of whom
were nog-psychology majors.  All subjects voluneered.  One subjece was dis-
carded becouse of an inability 0 answer the questions on cthe recognition sk
correctly withoue the aid of the experimenter.
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Apfuiratas

The equipment employed consisted of an Arcow wpe recorder Muodel Mo
C-2600 and 8 casseoe cartridge mpes {which contained the instructions for sach
group as well as the passage they were w hear). Also, 2 questionnaire was uged
for the recognition rest. The two pasages were based on 2 paragraph tken
from o seventh grade religion book (Ehlan, 1974, p. 200}, The casicr passape
was quored verbatim froon this source. The second, more difficule passage, con-
wained the same concepts as the firs.  However, e vocabulary aned sentence
stiuciere were made more comples 5o as  require a more advanced reading
level.

Procedure

The eight proups were formed by vothogonally combining the three vari-
aldes, knowledge of a tecognition test or po knowledge, voicing of an opinion
o Dot voicing an opinion, and easy or difficuls passage.  There were 10 subjects
in each group,  The subjects were assigned 10 groups theough a process of re-
sidunl rundomization.  Each subject was presented with one passage.

Each subject was asked o siv comforrably and relax in a chaie before o
experiment began. After about 1 min. the subjece was inscruceed 0 pay aien-
tion w the ape. The subjece then heard the instructions, then the tape recorder
was turned off, and the experimenter insirucred the subjece w follow along the
passage (whicl was to be heard oo the ape) with o writen copy of tw par-
graph, The subject was then wld not w rexd faster than the voice on the @pe
nor to peread any of the material.  Then the tpe recorder was started again and
the passage was reployed

After the completion of cthe pargraph, the subjects in e "no-voicing-
opinion” groups immediately received the recognition tes, while the subjects
in the “voicing-an-opinion” groups voiced their opinion of the passage they had
heard before beiag given the test I ok abour 40 sec. for those who voiced an
opinion to do s,

The recognition test consisted of 18 mulriple-choice gquestions {10 relating
o the non-semantic aspects of the passage and B related o the semantic oon-
rene},  The sulject was given an unlimited amount of time o omplee e
recopnition test. Each subject was wld w answer every question aml not w re-
view or change any previously answered one.

The independent variables were koowledpge of a recognition sk, voicing
of an opinion, and difficoley of paragraph.  The dependent varioble was the
number of correct responses made on the recogniton sk, Theee 2 30 2 0 2
factorial analyses of varfance weee peeformed on che dota: che firse was on ool
correce scores on the recopnition task; the second was on roal correce sooges on
the non-semanic section of the recognition rask; the thind was on weal cosrece
stores on the semantic section of the recognition sk,



B R. L FIEDMONT & W. A, KAYSON

RusuLTs

Diata were analyzed by three 2 3 2 % 2 [acrocial analyses of varisnce with
cight independent groups and 10 observations pes group. The first analysis was
on total scores, the second on scores For the non-semantic questions caly, and the
third on scores for the semantic questions only,  The analyses were o on o
4053 computer.,

On the analysis for wial scoces, the only significant effect was te three-way
inceraction {F = 4.58, ¢ < 05, M5 = 23.11). As can be seen in Table 1, the
group thar had koowledge of o recognition sk, voiced an opinion, and re-
ceived the difficule passage performed significandy bester than any ocher group
on ol coreect scores. Also, those who were in the voicing of an opinion
groups pecformed bewer on the difficole passage than these subjects who had

the ewsy passape.

TABLE 1

Muan COBRBCT AND STANDAED DEVIATIONS FoR EACH TREATMENT GROUP
O THREE SECTHoNs OF RRCOGRITION Task

Type of Mo Koowledge of Knowledge of
Becognition Recogmition Test . Recognition Tiest
Teest Voice Mo Volee Vaice Mo Voice
Oipiadon Opinicn Chprinion Opiniva
Bay Hawrd Basy  Hurd Fasy  Hard Bay  Hard
Tuoeal
M 121 124 11.2 128 1L 135 133 122
- 23 23 r3 LB L7 2.3 1% 24
Mon-seimantic
M 5.7 6.5 48 0.5 6.l 6.9 &6 67
" 1.2 L 240 1.4 1.4 1.4 1.5 14
Semantic
M [ 3.9 6.4 %] 55 (1] %) o Ju ]
T 1.5 1.2 1.1 1.1 L& 13 1.1 1%

The analysis of variance for the scores on the noa-semantic questions found
that the main effect of knowledge of o recognition tusk was significant (F =
403, p < 05, M5 = 980). As con be seen from the means in Table 1, sub-
jeces who knew a recognition task would follow got more non-semantic questions
correct (M = 6.6 correcr) than chose who did not know abour the furure recog-
nition sk (M = 59 correct).  The main effece of difficulry of pussape was
also significant {F = 595, ¢ < .01, M¥ = 1445). Those subjects who had
the hard passape pot more noo-semantic questions correce (M = 6.6) than
those whe had the easy passage (M = 5.8 correct),

On che poalysis of varisnee for the semantic questions, once again, te only
significant effect was for the threeway interactdon (F = 440, ¢ < 03, MY =
911). The means foumnd in Table 1 show thar scores on the easy passape were
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higher than scores on the difficule passage, except for the group which bl
knowledge of o recognition wsk, voiced an opinion, and haed the difficule pas-
sape. When knowledge of a recognition task was given, scores on the casy
passage were higher when the subjeces did nor give an opioien s when they
gave an opinion. The opposite was true of the difficule passage when Lenowledge
of a recognition sk was present, Le, giving an opinion facilitared recognition
and oot giving an opinion interfered with recognition,

Dhscussion

The hypothesis thar subjects whe knew about the recognition rest and whe
Iiad o voice an opinicn on the hard passage would ger the most corec was
confivmed, for romal scores and non-semantic scores (M = 13.5 and 6.9 correct,
respectively . For semantic scores (M = 6.6 coreect), de proup which knew
ahout ehe recopnition msk and did nor voice an opinion on the easy passage (M
= 6.7 comect) was the only gronp thar contradics this generalization for se-
TEANKIC SC0Tes.

The resulis of this experiment Fie nicely into the depth of processing frame-
work of Craik and Lockhare {19721, They have proposed a continuum of
memory with shallow processing { non-semantic, exeraceion of specific words, o
sounds) ar one end and deep provessing { semaniic exraction of abseeact idens)
ar the other extreme.  The amounc of atention or rehearsal e subjece focuses
on the marerial, in part, determines the depth of processing.  The more re-
hearsal, the decper is material swored. However, a subjecr coubd rehearse a par-
ticular passage repeatedly uneil it is learned verbatim, but this does oot mean that
it has been processed to o deep level Tris ar this poing the term subjece selective
learning {mentioned earlier) is applicable.  The authors believe that once che
subject is wware of whar is required in a particular learning sitvadon (in this
cnse knowledpe of a recognition sk or voicing of an opinion) staregies will be
developed that will enable adequare performance in thar learning  situarion.
Thus the subject’s attention will be directed at either rebearsing in 2 non-semantic
or stmantic manner, This provessing will resule in long-lasting memory waces
bur the rype of rmce varies.  The resules confinm this viewpoint,  Subjects who
Lind Enowledge of a recognicion task performed better on the non-semancic sec-
vicin than did deose subjeces who did oot have koowledge of the recognition wese
It appes that having knowledpge of a recopnition sk enables the subject w
focus aention on and subsequently process dee infommation in o son-semanEc
LT

On the non-semanic aspect of che recognivion sk, the hard possage was
recalled better than the easy passage repardless whar group subjece was in; while
on the semantic section of the rask, the easy passage was recalled significandy
berver chan e difficule passage wich e exception of those suljects who were
i the group who koew of the recognition sk, voiced an opinion, aed heand de



BH I L PIEDMONT & W, A KAYS0N

difficult passage. Lt is believed that the more abstract a word oe pliase is, the
fewer the word asociations that it elicies.  Thos future recognition of the spe-
cific word presenrted is facilimeed.  %With a more concrete word, subjects can
ke many word associations which create difficulies in recalling the precise
word ar s later rime.  For example, a word like ‘vehicle” elicits few wornd asso-
cintions while a woed like 'car’ can clicic many. Since a more concreee word like
“car’ does elicit many word associations, it meaning is ceadily apparenc As a
resule, it s ensier for subjects wsermuntically encode o word which is familiar, or
more easy to understand, din o term which elicits fewer assoctations. 1o other
words, the more abstract o word or phrase is, the easier it i5 o remember e
specific marerinl presened while the more concrere the phraseology, the eusier ic
i to process the reem woa deeper level.  However, when the passage is difficule
und the subjece must voice an opinion abour the marerial and knows he will be
rested on i, he processes the material in a5 deep o manner as possible.  Thus
these subjects did best on che semantic portion of the recogniton est

From the results of this experiment, we can make he following assump-
ions: (1) The level of concreteness of o word or phrase will, in parr, detcrmine
the depth o which ir is processed.  (2) The type of processing the marerial ge-
ceives {either semuntic or non-semantic ) will be determined by whae is required
by the learning situation.  In conclusion, this experiment is anocher confinma-
ticn of the bewristic benefits of Craik and Lockhard's depeh of processing theory.
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