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Learning Words fromContext 2

Abstract

o

School.childien appear to increaie heir vocabularies by

1 %tiousands of words per year. Many'have hypothesized that alarge-

proPortiOn of this growth occurs through incideniallearning from
.

written context; However, experimental research has until now
A.

failed to provide unequivocal support for thiehypothesis..-The

. 1 /

present study attempted to determine whether student& do acquire
.

,
.1

.
-

measurable knowledge about unfamiliar words while reading natural

text..Fifty-seven eighth grade sCalentseof average and above
4 -. .

.

average reading ability-read either an expository or a narrative

'text about 1000 words in length. After reading; subjects
.

, . - 4+ . . g
k. t --. /

compliteitsq vocabulary assessment tasks on 15 target words iYom
.

\t
each passage Unos serving as controls fo_the passage not readt,

\

an individual inteFview and a mult iple-choice test, both designed,`

to tap Oart4a1 knoiledge of word meanings. Results owithin- \

subject,hitrarchical regression analyses showed small but

statistically relfible gains in word knowledge -from context.

/
Tentative egrapolations from the results and -current estimates

of the volume of children's reading lead us to believe that

incidental learning from context accounts for a subitantial.

-proportion of the vocabulary growththai occurs during the school

years.

r
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Learning Words from Context

.

this' paper represents one step in a Program of research -

aimed at testing. the following hypothesis: ,Incidental learning

from context during free reading is the :major mode of vocabulary

-,
acquisition during the school years, and the volume of experience

with Witteicianguage, interacting with reading comprehension
.

.abili4,. is the major determinant of vocabulary,growth..f he.. _
1

,
Incidental learning from context had traditionally been

assumed to be one cause, if not the majovause, of vocabulary
. -

growth. Boeitcher's (1980) dissertation quotes sources as far

back as St.-Augtistine,in support ofithis view. As stated
.._

somewhat,mome recently by Gray and Holmes (194), .

. . ..
.

. . [W]e know from experfedce that practically all:pupils
.._

4

acquire many meantngs from the context with little or no

help from teacheri (p.28) .:. Growth (n vocabulary]

can be secured most effectively through wide sileneremding
,

with little or no guidance in tfte understanding or use of
.

words.' (p. 35) .

0

On the other hind, strong expeiimentarevidence for this

-

position does not seem tibe,availahle. In a recent article,

Jenkins, Stein, and Wysocki (in mess) assert:
'..- i.

i

' We have been unable to loqfte any experiments conducted

under relatively natural reading conditiOns which directly.
4

. 4

studied learning (as opposed 0 deriving). word .meanings from
i

'
1 I

"" .

-
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. .

context. Stich demodstrations are required to support the

liarning from context position, and to move it beyoncl its

current status of a default argument. ft,

The "default argument" for learning froi ebntext rests on the

- ,

,,large and otherwise-unexplained volume of vocabulary learning

that goe5on Auring.a child's school years. Even by extremely
,

1 . .
,

conserwitive estimates, children learn.upwards of 600 words per

. . .

__year_ during- their_school_years _ Some researchers (e:g.,--M.4..---
%

. . .

. Sm*k, 1941; femplint 1957) have reported children's vocabularies

to4increase by morethan 5,000 words a year. Nagy and Anderson
. . .

A
44

.

(1984) present evid*nce that the actual rate of vocabulary growth

&O.

4'

during school years ii-likely tobeclOser to these higher.

figures (see also Nagy & Merman, in preparation).
.

- What is intriguing iA that this. assivevocabulary growth .

seems co occur without much help

EnstructiOn (Dufkin, 1979; Beck*.

from eachers. Surveys of
%,.

Abteowil, McCaslin, & Burkesi

1979; Jenkins & olxon, 1983) show relatively little direct

idstruction in vocabulary taking place. How and where' 41 this

vocabulary learning occurs is still open to quaition. The only

s"
plausible eXplanatioh seems to be some type of incidental

. learning frop context. However, the. relative conttibution of
_ .

conversations with adults or peers, television, cljssroom
%.4

dtscusiion, school reading, nefreeIreading is not known.

The puzzle is that previous' research has failed to provide

said support for the hypothesis that lea ing from context is a

. .

f
4

4
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J

c"
llajOT source 'of vocabulary, growth. Several studies havefound

learning from:context to bb ineffective when compared to other

, .ways of acquiring new vocabulary. Other studies have reported:

successful leainink from context; however, these studies halib

generally involved tasks which are inherently easkt.. than
. .

learning.frola natural context during normal reaSing. "Thus, they

may hive overestimated the efficacy of leaining.from context, and

therefore do noe'provide_a.satisfaAery basis_for_evaluating_the

role of incidental learning from contexvin children's vocabulary

growth.
/

There are .three major ways'in which previous studies have

necessarily

did not all

fron context

tr terms of the

to-oyerestImairIearning-from Context-,,--Yhreare not

flaws in the studies thedselves, since the steadies
.

have as theirpurpose evaluating the role of learning
4

in'oireralrvocabulary.acquisition. However, in

hypothesis we are considering, these constitute

failures to achieve ecological validity.'

First, some studies (e.g., Carrell.& Drum, 1983; Sternberg 1 .

Powell, 1983) deal withsubjects' ability to derive Word meanings

.4
from context; that is, subjects Are given explicit instructions

e

4, '
to figure out-the4meaning of unfamiliar words with the'cext.4n

-- -

.%
front of them. Certainly the.abifity to do this is related to

the ability to learn the meanings of neW' wordifrom context.

However, the percentage of word meanings that can be derived from

1.
context overestimates the percentage that would be learned duririg

4
3

_

A

.

4
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.

4 at
"

nOrm'al reading. The chier,reasqn is that 'in normal reading a

.4

person_ often skips over an unfamiliar word, tather'than fopusing

mare attention on it (Preebody & Anderion, 1983).
. .

Secon mahystiidies have investigateesubjects' ability to

um

t x

learn meanings from unnaturally informative contexts.. Some
.

studies (e.g., Gipe, 1979) have used-such rick contexts that. they

`really measured subjects' ability to leirn word meanings froio

definitions. Other studieswhile avoiding'pis have

a

f

nevertheless. used contexts glitch more informative than are found

in most normal text-(eg., Jenkins et al;,%in4press). Again,

such studies overestimate the amount of leariiini from context 4, $

I.
.

..

that would occur in normal reading; many, prObablymost, conte *ts.
_ . (

in.normal text give little 1nfOrpat-4n about" word meanings.
. ,

.

i
Third,- as Jenkins and Dixon (1983) have pointed out, how. ,

4 4 .

easy it will be to'- leard a new word from context depends upon . o'
. :

.

characteristics of the word and its associated concept. Most

pertinent to'thq preset discussion is the distinction they make

betiken learning.a new label foi-a familiar concept, and learning

if new 14e1 for a new!concept. 'Studies of learning from con;ext

frequentlylave focuped only On the former task, either by using

hlanks or nonsense wordstio replace realp'known words, or else by

selectincdiff4ult real words'for which familiar synonyms exist

(e.4g., Rankin & Overhoner, 1969; Werner & Kaplan, 1.952;f.

Boettcher, (980, 14. 54-55). 'Learning i new label fora familiar

concept, Or figuring out which familiar concept U' into a slot

V.
A

11
*.,
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. .

in text, will almost always be easier thin learhing both a new

.

,

concept and anew label. Studies that look onlJ the easiest .
,.

cases of learning from context give too optimIsrid'a picture of

the amount of learning from context that takes place in norMal.

. .

reading. Judging from examples of. the words gsed, 'tiny st4dies

-c-of learning from context suffer from this limitstion.

.

I Previous studies of learning from context havegenerally Had

one or more of these weaknesses. To the extent that this is

trim, they overestimate learql.ng from context in the normal

reading situation; thus, Whatevepbarning from. context, they do

1 '
show does'not constitute strong support for 'the hypothesisftthat

s

learning from_written context .is ii-najor.factor.in vocabulary

growth.
.

Furthermore, several. studiep have shownwlearning of word

meanings from written context to -be aJ relatively ineffective

process (e.g., Gibbons, 1940; Sachs,.1943), especially when

compared with intensive direct instruction ( Jenkins, Pany

Schreck, 1978; Johnson, Toms-Bronowski 6.Pittel0Mn, in press;

Margosein, Pascarella & Pflaum, 1982). This is true even for

t.

I 4.

studie ch might be expectid'a overestimate learning from . .

- . -

Context, because rich and informatiVe contexts

.

were used (e.g.,

, . , A

Jenkins, Stein & Wysocki, in Press). Even using extremely rich .. 0
1 % .

..

..M.

contexts, Gipe 0981) was unabie to replicate the relative .

advantage of learning from context over Alternative methods gf
4 4

vocabulary instruction which she had found in her..eaclier (1979)

4, 9
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.

I
research. The fact that even studies which.might be expected to

.

%

overestimate learning from context foundit-to be relatively

ineffective gives all the more grounds for qqestOning the

importance of .learning from'written context.

Beck; McKeown, and HcCaslin (1983) voice a general' -

,

. .
skepticism of learning from written context aq the source of
,

vocabulary growth:
ta . .

.

.

s

The point of our discussion has been that contexts trecurring
, Y

1
*.

.

in text
selections do not reliably assist rers in

.

..
$

disiovering-theveaing of an unknown wexd. However, even
.

.. .
. :fr. - .

4

. . ...
.

'Abe appearance of each target vord in a itrong,
.

4ire4tire
, .

. . 0,71
,

f Ipcontext is far from sufficient to deirelop lull, knowledge of 1
..

.

1.

.

., I

word meaning ..The reliance of basal reading programs . ,
_.

1

. . ! . . .

. t

-

. Iontstqry context and. independent use of thesglesaary
.
as the

.

.

. :. .
.

antral methods a-vocabulary development is at best

0
..jk . .

lapproprate for the most.motivated and competent readers.
wa

.

A.I .. .0
0.

. Children most in need of tiecabOry development,less-
.

...

e qb

skilled readers who are Unlikely to Add to their vikabtagry

. _

from outside sources, will receive little benefifrom such
. .

t
.

indirect opportunities (pp. 10-181). :

...

r
.

. .

annot argue with the claim that for a,given fiord the .

. . .qq.uickest way-to impart thorough knowledge of its meaning is via
... , 4 . I.

. a %

direct instruction. We maintain, however, thal the efficacy of ' ,.

c ' '. . e ..° .
i ..learning from context must be evaluated, nOt'in terms of short

'

s r O.. .

term competition withdirect instruction,tut 'in terms of the

%

1
t

.

'4. . -

I
.

.
,

I;

4.
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volume -of vocibularroweh.thatcan bp accounted for over an

exteded period of I PreAous research indearning from

a context has not provi

evaluation. In the p

the short term, result

vocabulary growth tha

ed a suffaclenttasis for this kind of

esent study, we attempt to extrapolate fro!'

to calculate the peoplortion, of.total

can We attributed to incidental /earning

of word meagEgs from itten context.

The Incremental Nature

While there are
0
s

meanings from context

of. Word Learning
-

_A.

wallies which show that learning of word
0

.4 C

an occur, the data seem to-indicate tat
1m

it iii,ratherIneffee ive process. Deighton (1959) listi some
.

m

likely reasons forlth

small percentage, giv

.e,
s: (a) (inf., tougy; centexts, 'proliabfy 'a '

t.

4
4 '

4 4 4 4 ,

Audi informatio iabou the moaning of a
:

. .

word, (b) at best, on y one of the possibly 'many meanings of the
/

le eoniext, and (c) the context will. suiiply
ft.

word is supported.by

inforpation about on some aspects of this one meaning of the

. .

word. Deighton cone udela that vocabulary, growth from context is
I. :-

1 .

/ -

/

.

tI

.Research in bo h vocabulary instruction and early vocabulai.y

acquiSition support -' the idea that that learning individuil word

a gradual matter.

.

meanings is a grid
.

and Daman (1971),

word learning whi

al process. Boe ttchbr (1980),,Dale, O'Rourke,

. ; t

and Eichhokr and Barbe (,I961) offer models of

differ in details as t o:the:number or nature
4

of inteMediate tages of knowledge, but al agree that word 1... .

6'4
earning often p oceeds by small inceements.

ti

.

,
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.

A variety of psycholinguistic research shows 'that children
.

initially have incomplete knowledge ah4t the meanings of words

(e.g., Clark, 1973; Gentner, 1.975).1 While the exact -

..
interpretation of the data is not always clear (cr. Carey, 1982),

it is apparent that children's first representation of Ehe

meaning of a word often overlaps only partially wiCh that'oran

fladulc.

qm.

There is also evidence available to support the belief that .

..$
substantial, if incomplete, knowledge about the meaning.of owoid

, 'I, can be gained diroughone.or-a small number of exposures. First,
. .

. .

. there is indirect evidence that children are learning word's

V

.
.4 0.

somehow di.a remarkable rate. Statistical studies ..of word

. distribution (Carroll, Davies ff, Richman, 197,1) Show that the bulk,

of the 'words inthe langbage are of low frequeacy;almost 70% of

the words (types) that-appear in printed school materials for .

grades three through nine occur once or lesi in a millibn Words.;
, -

..

of text.' If a child is learning the'' meanings of Such wordfi'from

context, it must be on the basis of very f9w encounters.

Second, there is direct evidence that-children can and do

gain substantial, if partial, knowledge of t word's meaning from

a single encounter in context. In Carey's (1978) study, .childrevi

were, exposed to a new color

contextd:,t Carey found' that
44

0

word in fairly rich but natural

very few pxposures to a new word were

necessarx.for children to learn sorthigg about its meaning--in
a. 1'

.

this case(' at least that it was a color word. She concludes that

°,

1Z
ti

2

00

*.
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Learning Words- -from Context 11

this first stage of lexical acquisition, "fast mapping,"is a

very efficient process, but that complete learning of a mercies

meaning is a gradual process, probably extending over years of

time in which the word is encountered repeatedly.

We hypothesize, theo, in agreement with Deighton (1959),

that incidental learning from context proceeds in terms of' smelt

.intreilents, so that any one encounter with a word in 'text will bye

likely to produce only a partial increase in knowledge of that

word. On the other hand, we also hypothesize that learning from.

context 1.amore effective than many have assumed. Although a,

single encounter with a word would seldom lead to a full

knowledge of its meaning, we believe that substantial, if .

incomplete, Aowledge about a word can be gained on the basis of

. even a single encounter. Therefore, if coupled with a

sufficiently large volume of exposure to written language,

Ancidentat.learning from 'context-should be able to account for a

substantial amount of vocabulary growth.

The failure of many studies to demonstrate appreciable

learning from context, we would argue, lies in the insensitivity

of the measures.of word knowledge to small increment' of

learning. Often researchers have chosen words ofpvery low

frequency to insure that subjects have to prior knowledg of _

their meanings--but then test for,learning from context n a way -

that requires full knowledge of the word's meaning for g correCt

answer. If learning from context normally proceeds in berms of

) 13



Learning Words from Context 12

small increments, such an approach must substantially

underestimate the amount of learning from context that goes onv

In this study,onthe other hand, we employed measures of word
,

knowledge--both interviews and multipte choice questions--

apecifically.deSignbd to be sensitive tolartial knowledge of

,4
word meanings. Phis -was intended to enablthus to detect the

incidental learning of word:meapings hypothesized to take place'

ti

even in the not-especial4y4rich contgxts found ipsnatural text.

n

Method

-
Subjects

Seventy average and above averOge.highth grate students were

identified byschool personnel and by the Gates- MacGinitie

reading test. The 'mean readirii-Oiprehension percentile was .

71.5, s.d. = 17.4, grange 28 to'99... The mean vocabulary

percentile was 73.2, s:d. = 16.7, range 39 to 99. %Out of .the

.4

pool of 70 students, 63 tool a checklist vocabulary test. Sixty

students were present for-the main study. Ofehese,-complete
.

data were available for only 57; two did not finish the multiple-

choice test, 'and one was found not have taken the checklist test..

Results are reported only for the 57, students for whom complete

data are available.

Students were randomly assigned to read either a spy

narrative or an exposition on river systems -(see Materials), and

to one of the versions of the vocabulary tasks. To assess the

equivalence of the narrative and-exposition groups, six

-14
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comparisons of pre- experimental knowledge and ability were made

involfing knowledge of target word, from the narrative and

expository passages, background knowledge relevant to each
.1-

passage measured in terms of topic-ielatqd wocds not occurring in

the passages, and standardized comprehension. and vocabulary'

scores. No differences between the groups were found (all Fs (4
)

'1.0).

Materials

0
Texts. Two junior high'level texts of different genre were

chosen. One, "Thel.lidnightVisitor" (Arthur, 1981). from. the

basal Beacons,was a mystery with about 1000 words. This

narrative text was used verbatim. The other, taken from a

chapter entitled"WaterSystems" in Earth Scienii7tBishog,
, 4

Sutherland & Lewls, 1981), was an expository text about 960 words

long. One aragraOh and a few sentences were deleted from it to.

insure that it would be a self-contained unit of approximately

the same length as the other' text, but no other changasere,/

mule. Although no systematic comparisons were made, both texts

could be considered typical material for junior highLsCudents.

Both texts were reproduced without illustrations.

Target vocabulary words. The fifteen most difficult words
.

.

from each text were selected as targetwords. "Word" in this

case includes both single words and two-word compounds such as k

suspended load and drainage basin. Two measures of difficulty

were taken into account: Several raters with teaching experience

15
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S.)

1--

were asked to circle 'the most difficult words phrases in the
(4.

passagel,and the Standard Frequency Indifrom rroll; Navies

and Richman (1971) was donsidered. The final set of target words

includid those words identified as difficult4by rieWrs, and

. those words identif ed as difficult by all but one tater that had

the lowest fOquen es. The target words were of loot frequency

with the exception ofthe two -word compounds (e.g., drainage'
. .

'basin), which havei..much lower frequencies as compounds than the

frequency of either Component, and frequent words which were used

in the passage with less frequent meanings (e.g., bed J2

"riverbed" or divide 4 "a ridge or high ground separating

drainage basins"). A list of the target words isgiven in Table 1.

;,insert Table 1 about here.

The target words vagied in several respects. Some were

mZrphologically simple (twang, rill), others contained suffixes

that might reveal something about their syntactic function

(authentic, turbulent), and others were compounds whose parts

mi ht help in deducing their meanings (floodplain, suspended

load). Some of these words constituted new labels far familiar

concepts (e.g., espionage =, "spying"), whereas others (e.g.,

drainage.basin) presomably'represented unfamiliar concepts.

The use of real words,illt natural texts increases ecological

validity, but it tmakes it difficult to assure that subjects did
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4
-

not already know the meanings. However, both the results of the

4

chficklist vocabulary test, administered 'several days before the

main body of the study, and the performance of subjects on target

words not in the passage read, served as-statistical tuktrols for

. V.

the likelihood of a word having been known befOre the experimet.

Also, the presence of.some papeilly krOcin words enabled us to

investigate increase in knowledge of such words,.an important

aspect of vocabulary growth overlooked in previous studies.

Checklist vocabulary test. A checklist test was developed,

using the guidelines suggested by-Anderson and Freebody (1983),

as a measure. of*the vocab'ulary knowledge of subjects prior to

reading the experimental passages. In this test, a subject

simply indicated whether or not the meaning of a word was-known.

---Some--of-the-items-in-the-test--were--English-like-nonworld-si-these

,.

provided the basii for-a.correcEion to adjust for guessing and

response bias.

The checklist test was chosen because it gives the subject

no information about the meanings of the words tested. It is

also sensitive to partial word knowledge; subjects tend to mark a

word as known if they have eveca partial grasp 0 its meaning'',

(Anderson & Freebody, 1983). A weakness of a checklist test is

that it is not table for use as a pte- and post-test.

..
The chec list test used.in this study consisted of 186

w A

items, in the following categories:',

17

. ti
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if
(I) The target word from each of the two passages.'

.

.(Compoundstimu6 as oxbow lake were divided into two words for,the

.

purpose of the checklist test, so there were alEotai of 19 target

wordAtems.) A
AV

(2) Fifteen background knowledge words for each passage; that

.°
: is, fifteen words related to espionage (e.g., wiretap,

surveillance) and fifteen related to river systems (e:g.,

aquifer, glacii), which did not occur in the. passages.' . )..

.

(3) Thirty general vocabulary items, chosen to reprpsentii
,

':ia'nge of diffic ulty.

(4) Thirtrtwo deCoding distractors. These are items which

would be" marked as known, only on the basis of-40decoding error a

.4.

(e.g., weaet, robbit). .

. _ . ,
.

1

(5) Thirty pseudo-derivatives-. These are not pxist nuwords_ .
. .

/.,

of English, but axe constricted frOfexisting English sums and ;

A _ 1 .

affixes (e.g., successment, desertitud.
, .

.

(6) Thirty nonwockls. Items in this category (e.g
.

. . .
.

felinder, werpet) are also not existing words of Eog14.

Furthermore they do not 'belong to either of the two pr ceding"
. I 4

1

.

categories. That is, they are'not constructed fronre 1 English

stems and suffixeso.nor could they be mistaken_for a r 1 word if

some plausible -error were made in decodinfb. Only these nonwords

were used fn computing the correction factor for a.su ject0 Four

versions of the checklist t est were constru cted, eech with a

different ordering of items.

4

11,

Jr

a
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' Story memory task. This task provided a delay between the

reading of the iissage and the AnterviesPatiout the meanings of

the target words. While the task keRt the sAbjects attention on
: d'

the passage read, it did not `provide any rititt,ional information.
4,

.. 4

about 'tie Meanings- of the target worde;.

-
. ,

4
Items in tht task consisted of avord or two-word compound :---

. - . -
.

- &
.

followed by the phrases "paw it inpaisage" and 'have seen it

"elsewhere*. Subjects were askedeto put an'X through' eitber or
0

both of these phrases if they applied. Pc*_ versions of this task

Mere constructed, each with the items in a differenor40.
. .

41- Multiple choice test. A multiple chOiCe tes for measuring

degrees of knowledge of'word meanings was develops . For each of
O 0

the, thirty target words, a concise definitiop was chosenko serve

as the correct answer. For

divide was "a ridieeor"bigh

two dlfferent river systems;

picture something." 1

example, the 'short definitiim for

41

gromd,separating ireastelongingjo 4.

" for envision it was "to imagine or

For each 'target word, test items were constructed at each of

three levels of difficulty. An' example of .the Oree levjis of

difficulty for ona orthe target words is shown in Table 2.

7
I

Insert Table 2,about tpre.

e

Levels of difficulty ware based on the similaiity in

meaning between the target word and he concepts. represented by

r

0

19
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. .

f.

theldistractori. At the highest level of difficulty," distract -ors
, * ./ .-

represented concdpts similar to or closely associated with the

meaning 02 the target, word.' At the 1pwest level of difficultc:'
.-.

distractors were chosen to be as diesimilar from the. target word

meaning as possible, even in terms
4
of the implied pait of speech;

.

!fit the intermediate level of difficulty, distractors were chosen

to be mostly in the same part of speech;cbut otherwise fairly.-
4 1

diverse semantically.

As often de possible, at least one distractewas shared by

ImijacInt levels ,of difficulty. For example,in the item in Table
or

2, the distracter "the illdgal transportation of goods across a

A 4 .

.border is red both at -the lowest and intermediate levels of-.1 .

-... afficuity. This is Eollyssen the ktent to which subjects could 4
:..1

, ,
*1 . % 4

. .

.guess the'correct answer-simply by rethembering which choices'were

sf

common to all it Yeas for-the'same word.

Three types of distractors occurred in the items.% First of

all,.the correct answdra for target words were used as

distractors for other items. At each level of difficulty,- each
4

target word's definition occurred at least once as a distractor

fn another items butnoitiore than three times It was hoped that
.

4
#

this Tepeated occurrence the,target word definitions would

make it'more difficult for subjects to pick up the association

.

between the target word'and its definition from the.
...... . t _ 4

. .
1.

Iit fddition to the target word meanings, short definitions
.

.
. 1,

of other
.

concepts in the experimental passages were used as ,',1;-*
- , ..

. .

:

%

p
.0 20.
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distractors. Pot' example, one distractor was "material rolled

along the bottom of a rrVer
As

channel by the current""a definition

of the concept bed load mentioned fn the text. Especially at the

highestlevel of difficulty, it was also necessary use a thirds

.category of distiactor, namely definitions of,coneipts closely

related to or similar to the target word meaning-which did not,

occur in the text. -

0

Each multiple choice item contained the carrect answer,, four
0

distractors, and a 'don't know" option. Positipp of the correct
. 1

answer was assigned in quasi-random fashion, with correct atsw-ers
.

..
, .

occurring with equal frequency im tbe first five positions, and ,,

.,

in tire different positions for any'givendtarget word.. The'.

"don'? know" option was always'in the last (sixth) position.
.

4...
.

,The multiple choice test wasdivIded into three blocks, with

each block containing one Item for each target word. Level of

;difficulty and order were counteibiliinced for the items. Each

block was divided into'iwo sub - blocks; target Words were assigned

to sub-bIocks'such that two iEems,for thesito* target word neer

occurred in adjacbnt sub-blocks. Thus there'wete always at least

, .. .
.

15 test /Mils between any two appearances of the same targoot .

- 0

word. Order of itilms within the subblgfks was randomized. .91x
.,

. 0., * .

versions of the lest were constructed, with three different
-

orders of l4e blocks and two different orders of sub-bloCks'

within .blocks.

t
.

21
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'...

.
. .

1

- naturfl xenditidns as possible.
, .

, .. ., . .,
vollowing Ipeiintroducion, the researcher passed out copies

.
- '

,
, - I

.
.4 "' otiphe passages,. alternaping thlo two types of text'between

. .

. ,

axed0nts.* AnsweAbooklets were distributed face down and the

),,
students in a session received difflent versions. Students

,

Procedure

Vb.

4prning Words from Context 20

4

4. .

Thiee daysbefore the main part ol the study, the checklist

was administered to the grodp of /0 eighth grader.
i.researcher had read the di- rebtion page aloud,

vocabulary test

students.' Afte

Students eompl ted the.test at their own'paee,

Theleatn.p0:1f,itudy took place over a two day period
-

-
.

. ,

during regAr dchool hours: ',Although sttidenEs, knew they were in
\. . .

a university study; they dia noi 'know the.purpose of the ta'Sks..f..
"..

.j .. -
. .

.

All work w-4 mobitOked by one of theresearchers to insure that

c.
:
.4

...

students understood instructions for t1.c tasks` and worked
1.

-$ .....- .......- .

I
,' l' 5'

. -". .
indiVidUallS,..:." 4 . .

1 ' e P .4
.41%

7 4.

After a group of 5-7 students 4i.ived in the testing rooii, a
. ..*,

.,
. -

researcher read a set of geneeirlitroductory1/4remarks. No
,

V-:..!r_ . *

mefifion or vocabulary br themes inlcjia passages was bade. Thus,
- - "," - 1

.-

care was taken to have the students read the.ext under as
.....,

-.
1-

43

a

' 4

O

were not allowed toopen the booklets until diiections were

.

given. f \
.. -

. r.r ,,,
0 ' lefore reading dthe passage, a researcher read aloud the

4

4

. dilectlqn page "preceding the text. StddenEs were told tfiey would
e!' .

....:

have ten minutes to read their passage, could reread it as much
.

.

'4.

22 .
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7

as they Liked during that time, and would
. ,

sked questions

about "the passage without being able to see the text. Students-
-

who finished early and did not choose Co` reread or study the

passage sat,quietlx. Students were not allowed to do other work

or to talk. After ten minutes, all passages, were collected.

Students then proceeded to the answer booklets. Directions

for the story memory task were read to the students. Since no

I.

.-

t

.a

two students in the same session haCthe same veision.:Ofe,ensier
A

7 A4
.6

booklet, the likelihood of successful copying was reduce&
. . v. A'

,

consideiably. Students were allowed to work at their own pace.
.

Although finishing'times varied, no student took more than 20 4

minutes to complete both the reading of the text and the story

. mem 'c y task.

Imaiddlately after-completing the story memory- task, each .

student was assigned to one of Sever 'trained interviewers for

II
'individual interviewing on the meanings ot the target words.

$ .

Before the student'Cirrival, the interviewer had-randomized the. ' ,

30-card deck of:targetwords. by shuffling it. -Vtteh,with the
$ , .

. .

student lookidg at the sample target words,. the interviewer read

the Lnstiuctions detailing the task of defining target words: As
1

students attempted to define.the sample ords, the interviewer
.

used the same prompis as would be used Ig
P 1

er for the target

words. Interviewers, stressed the importance of ,sharing partial

'word knowledge, giving an example of such sharing with one of the

difficult sample words.

23 .
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.

.. When the student understood the task, the Intirview began.
...

. . .

Holding up one of thel3 3,5f cards displaying a targitword, the. A

It 1, .

_

interview ...asked phe to say. word. .Hispronuciations
, . .

4

.
were not corrected: the student was asked to tell what:tbe-' . ..

I
0

-
- . 4.

Uword meant ot.to use it in a sentence. If a clear answer was .

. ,.. $

r

11

given, the'interViever asked the next wnrd.. Interviewers had.
' .

.

beenfirgined teforehand.on What the definitions were. If - (
.

,;1 % C

. # ....', 1
.

an unclear And/or ncomplete definition was giv4i, the
.

. .

intervjwir used one of the following prompts depending on what.
.

A
. ''4 %

the.vpudent had already'said: (a) "Thats4 part of, the plilaning
. . .

Can yoi.make it more/clear?" (b)
.

"That's orie meaning. Do you

i

,
1

knog another ;leaning for this word?" and (c) "Does this word

remind you of inything?r (see:Pigure
,
1)., Interviews lasted about

... _

30 minutes.

I f

Insert Pigure1 about here.

The last part of. the procedure Was the.iultiple.choicertest.

Studeats'workid through the test at their own pace, taking

approximately 30-45 minutes to complete-it. The researcher
4.

monipred eaehstudent re be sure the question numbers and

sheet numbers matched.

SiOring -

s

Interviews. Interviews were scored on

two raters who were blind as to which,story

e.

4

OP-

24

J
1

a four-point scale by

a, student had read.
$,. *

,n4

N

4

o
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,...

i "To maintain consistency in. scoring and to minimize any bias a

I .
. ,

rater could develop fctr a.particular student's answers, raters
. .

. ,
scored all of theanswers to one word before going on to the next"

t
.

word. Raters independently .scored the' interviews According to

. the following criteria: (a)-zero.points for an answer iith,not

dorreet knowledge, (b) one

partial knowle,dger that is

least some real, elorfect
,N

point for ah answer with minimal

a lithe more than nothing with at

owledge, (c) two points for an

. . Incomplete answer which displayed subi4tntial correct knowledge,
.4

4
,

C, .

1, but ems still missing some imOrtant component of meaning, and
*N. 4 Y.

I

(d) t ee points for,a totally correct answer. An example of
.

* . j
scoring for theword illsillusioned is

3

given in Table 3.

0
t

.Insert Table 3 a bout here.

.11/. G".
t

Inter-rater reliabj.lity, measured in terms of how subjects'
. 0

ranked for number' of words known aft each level, was .72 for Level

1, .73 for Leve1.2, and .70 for Levej. 3. To maximize

reitability, both raters scored all the interview data, and all

disagreements were examined and resolved.

Results

The basic results of this study are Presented in Table 4.
.

It can be seen

interview and

that. at each level of

multiple choice tests a

difficulty, for both the

greater proportion of the
4

a

f

1

4

o

..

*

4.

3

4
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4

.

tenet words from a given passage were known by the subjects who

had read that Passage tbin by the subjects who had not.

_

Insert Table 4 about here.

-Talii.es 5 and 6 suspiariza hiera'rchical multiple regression

anal,tes that were performed following the logic-ofmitbiti

subjects analysis of variance. The compariaonWise .alpha' level. OW

was set at .01.to keep the experiMebiwise error ratewithin

reasonable bounlis.. The dependent measure in both the:interview

and multiple 4hoice analyses:was whether or not a subject kne

given word at a given level, eXpressed as a percentage.

, .

Insert Tables 5 and 6 about here.
.

In the interview analysis, the variables were entered in the

following order; (a) Subject's Grand Mean; the subject's mean .

performance on all target words, entered first in the equation to

remove variance associated with differences between subjects,,(b)

Prior Target Word Knowledge, the subject's reported prior

knowledge of the specific target word; based on the pre-

experimental

%

CheCklisttest, (C) Level, the level of the

criterion for. word knowledge (for example? if a subjedt's

response in the interiiewwaa scored as-reflecting level 2 word

knowledge, the subject was counted as knowing the 'Lord for Level

2G
\

/
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1 and level = 2, but not for Level= 3), (d) TextRead, the text

read by the subject, 1 for narrative and -1 for exposition, (e) ti

Word Source, which identifies the-text in whrth that particular

target word occurred, (f) Learning from Context, (g) Reading

Comprehension Ability, and (h) the !kerning from Context by

Reading Comprehension Ability 'interaction.

The analysis of the multiple choice dati includes the same

variables; Level, however, is define lightly differently; in

this case it simply repres(:a the level of difficulty of a given

multiple choice item. The multiple choice analysis also includes

the variable Position, the position of the item in the multiple

choice test.

Of primary concern is the variable Learning from Context.

'This variable actually is the interaction of Text Read and Word_.
.

01, .,'.

SoUrce. It represents the degree to which subjeatb did better. on

.

; Lwords from the passage they read--that is, the eict, nt to/which
, i 1 .

ilkthey learned word meanings from context. In bot lnalyses,

Learning from Context was_ highly significant.

The interaction of learning from context wi
i

he

91,

standardized measure of rAading.comprehension w8 ite

significant in either the interview analysis (.01 P < .05) or

the multiple choice analysis (.05 < p < .10), thlugh as expected

the treed was for more able subjects to learn more from context.

It is possible that a wider °range of ability among subjects. would

have made the interaction stronger.

27
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Additional analyses were performed to en )e4 the

interactions of learning from context with other factors. The

interaction of learning froo context with Prior TazgQr Word

. Knowledge was significant for the multiple choice data, F 7.58,

II< 0.01; subjects learned more about words not previously known.

There was no such,trend in the interview-analysis.

No other interactions with learning from context were fOund.

Notably, tpe interaction with Level was not significant (ft <

1.0) for either the interview and multiple choice data. Thus,

amount of learning from context is independent of the criterion'

of word knowledge. Other variables that did not influence

learning from context were the sex of the subject, the sex of

interviewer, the-interaction of subject's and. interviewer's sex,

standardized vocabulary scores, general vocabulary knowledge as

measured in the checklist test,_ interviewer identity,

interviewer's teaching experience,vversion of multiple choice

test used, the day and session the tubject was tested, subject's

background knowledge of the passage topic as measured in the

checklist test, and order of the target words as they occurred in

-the interview.
N

Discussion

Our results-make the important demonstration that learning

from context does take place. While the context effect was small

in abialute terms, it was statistically robust and very

consistent across types of text, methods of measurement, and

28

. N
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w

levels, of scoring. There can be no doubt that the effect was

4

real.

The finding that children do learn word meanings from

context is noteworthy because of the materials that were

employed: The_textswere natural texts, and the contexts were

natural contexts. Of the 30 target- words; 23 -occurred-only -once-

The contexts, especially in'the narrative, were not very

informative.

The amount of learning from the narrative was the same as

that from the exposition. A sample of two texts could-hardly be

taken as representative of their respective genres; but it is

worth emphasizing' that the learning of word meanings from context

was not confined to the exposition, which, of course, was

intended to introduce and explain concepts the author assumed the

reader Would not know.

431

Comparison of Findings with Those of Other Research

One way to evaluate the reliability of the4 present results

is to compare them with those of other, similar experiments.
I

This is not a big task in this case, since to the best of our

knowledge there is only one experiment in theliteratpre that is

really directly comparable to ours, the recent one reported by

Jenkins, Stein and Wysock (in press): The basic disign of that

experiment was similar to this ones Subjects read texts :"4-

containing difficult target words and.were then tested on-their'

knowledge of these words on several measures. The two studies

; 29
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did differ, however, in a numbet of respects that could have

influenced the results.

There are'some ways in which the'experiment by Jenkins,

Stein, ad Wysocki might have been more conducive to earning

from context than ours. One is that althoughnatull in style,

the texts were deliberately writteiriTOThe-fliformative eboUt

target word meanings3 "The paragraph context strongly implied

the meaning of the target word, and in most cases contained a

synonym for the targetword (e:g., argument for altercation) in

additionsto,ovher types of context.clues-(e.g., temporal,

spatial, descriptive)." Contexts meeting these criteria will be

richer on the average than the ones in ttie natural texts used in-

7."
the present study.

c . ,

Jenkins, Stein, and Wysocki a.1.40 had subjects undergo

"familiarization training" two days before the start of the body

of the experiment. "This training consisted of word reading

Orictice, and was accomplished by teacher demonstration followed

by unison reading from the board. No mention was made of any

word meanings.? This treatment Probably caused thelzubjectseto

pay more attention to the new words "in the texts than they
. .

otherwise would have. In contrast, IA the current study,

subjects were exposed to the target words before reading the

passage only in the uninformative checklist task administered

three days before the main body of the study, in which the target

) 30

Me.
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words constituted only a small percentage of t e 186 items in the

test.

Another important difference was the number of repetitions.

In Jenkins, Stein, and Wysocki's experiment, subjects were

exposed to a target word either two,`' six, or ten times, each time

.

in in informative context.' In the-current study, oh the other.

hand; only seven of the 30 target words occurred more thanonce.

The Jenkins et al. study was specifically designed to investigate

4 the effects of repetitive exposure to unfamiliar words in

, context. In the wesent study, on the other hand, since natural

text was used, the number of occurrences of a target word was not

manipulited.

The factors just mentioned are reasons why the Jenkins, .

Stein, and Wysocki study might show more learning from context

than the present one, and also might overestimate incidental

learning from context during normal free reading. There are

also, however, several differences between thtwo studies which

would tend to cause Jenkins et al: to show lies learning from

context than was observed in this study.

One is the age of the children used as subjects. In our

study, the children were eighth grade students tested toward the

end of the school year; thus, their average age was.a littlf over

thirteen. The subjects used by Jenkins et al. were fifth glade

students; their averagelage was close to ten years. It is
/lb

31.
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4 N

possible that a three'year difference in ag put oar subjects at

n
an advantage in learning words fromconteict

Werner and Kaplan-(1952) studied the agility of children

from ages 8 to 13 to derive the meanings of novel words from

r . 4 .

context. They found tmproyement on this Aaultwithage, withsome -)
.

. .- . r 1 _
.

aspects of performance clUngiiig.gtaidhOlyind-others showing____ _.. A_

abrupt shifts. Big shifts in performence occured between 10 and

11 year;, that is roughly ddring fifth and early sixth grades.

Thus, Jenkins et al.'s fifth grade.steIts might not be expected

to learn as much from content as our eighth, grade students. On
,

the other handp..children are able to learn new words from oral

context, at least; at a very early age. Keil (1981), testing
, .

. .

children. in kindergartervand grades 2 and 4,_found that even the

youngest subjects were able to make inferences about the meaning

4.

of new words countered in 'context. From common observation* it

is obvious tha this ability is present in; the preschool years as.

well. While there might be some developmental change between

fifth and eighth grades, it is not likely that the Ability to

learn melnings from written context would undergo its most

significant development °ray of the fifth grade.
. .

Probably the most important difference between .the Jenkins,

Stein, and Wysocki study and ours is the way word knowledge was

measured. In general, we can say that'in the Jenkins et al.

study* subjects were givencredit for knowing a word only if
f.

their answer showed complete, adult-like knowledge of the

.

I
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meaning. In the'case of the multiple choice test, the

7 .

distraCtors frequently were similar in meaning to the correct

answer, often antonyms o other close semantic relatives. Thus

. -

the multiple choice items used by Jenkins AZ al. were comparable

inAifficulty to our multiple choice iteis at the third; or
t

of difficulty:

The Supply Definitions task used.by Jenkins, Steintand

. Wysocki corresponds approximatelpte our interview task. In both

cases, the, subject was- required to provide, rather.than to

choose; the correct meaningfor the target item. A comparison of

our scoring with theirs indicates that the scoring fOr their

Sups Definitions task is somewhat-stricter than that for our °

third or highest level of difficulty bn theinterview ratings.'

Another factor that might have made our interviuw easier

r
than Jenkins, Stein, and Wysocki's Supply. Definitions task tb

that in the latter task, subjects were required to write

defiAitions, while ineour interviews, subjecib wite,asked to say

what the target words meant. Our interview proceis was

speFifically desiiiked to obtain information abOut'subjects4 word

knowledge that might not' appear-in written-definitions: If
. . .

subjects didn't, respond, or gave incomplete or vague answers,

interviewers. were instructed to probe further to make suue that

as much'as possible of the subject's knowledge of the word-was
, 4

,

I

7
II
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, .
. .

-
For both types of tasks, then - -Choosing a correct meaning *

t4

a multiples choice test or providing 'an oral or written

A explanation -.4he criteria for word knowledge imksedAby Jenkins,
..

. .

. .

.1 Steil), and Wysocki were-at least as high as,those required by our
4' % 4 .

. 0 . .
sttictest measures.

, . -;.,

-
'Onet-more-factoi that could have contributed to a difference

-.irk results between the two studies is the
*
iomttat of delay between

%. 1, ."
k. k the time the passages were feed ana onqtime word knowledge wasr

of
t 4

.teste4. In the Jenkins Stein, andyysOerki study,.there was a

-two,day dela, between the Subject's last exposure to a word in .

.4

context and the administration of the posttests. Inthe case of

subjects receiving only two exposures to. the target words, there

as an sine -daylapbetween the two exposures astvell. In the

present study, interviews-aboui the meanings of the target words

began out 15-30 minutes after.4 subject had read the.

experiments1 pas'sage. Thestoky memorytask pekoried during

this.interval also kept the subjects' 'attention. on the text just

read, and:on ele target wotes'-as weil.

In summary, the task.iacini-Jenkins, Stein, and Wysocki's

a

subjects was less diffieilltthan thi' faeing,ours in that the'

contpx6s were richer, the words were repeated-moiO4often, and the

subjects had theif attention drawn to the target words by the
doe

4$

. .

."familittrizatidatraining." On the

4

Other hand, it was more

difficult in that their subjects were threeWpars younger, the

criteria for demonstrating word knowledge'v4re stricter, and

3'4

4

4

It
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.
.

..'
. .

there'was a greater delay bet ween the time of reading and, the

0 / time of.teging. t'

I.

How db Jenkins, Stein, and Wysocki's results compare

ours, then?' In one sense, our results give-;stronger evidence' of

learning from context: We found clear evidence of leardink

coAtext_for_target-words-the-majority of which occurred only once
.

in'truly natural texts. Jenkins.et al., on the, other hind,
.

-r embedded words in less natural texts 2, 6, or LO times, and did I

not find statistically significant learning from only two

. 4
exposures. .The most noteworthyfacjibout the two studies,

..

though, ks that both did find.signi icant learning-from context.

In fact, given the differences in the two studies, the amountrof

learning are rather similar,'when measured in terms of the

probability of learning the meaning of 'an unknown word ,from

context.

Vocabulary Growth Attnibutabie to Learning'fro6 Context

What is the probabLlity,of a child's learning an unknown

a

word occurring'in a natural written context? The present study

allows an answer to this question. "Learning a word" can'be

defined with respect to any of the criteria-for word knowledge

that were used. The probabUity.of learning a word to a given

criterion equals the increase in number of words known to the

A,

given criterion divided by the number of words originally not

known to that.criterion. Because we did not want Oct ale'rt

subjects to the .purpOse of the experiment before they read the

4

35

t

i '

a



4

. /

Learning Words frodi Centel-it 34

4'

. 1r

a> padsages, neither the interviews nor the multiple. choice test,
, .

.. .

were given beforehand to determine prior knowledge of the words.
.

. . ._.

, Hence, s direct pompaiiison between pretest and posttest knowledge
.

. :---,

*cannot be! made. However, the level of knowledge of target words
. , s ; .. ,:..c:

s v)
in the passage dnbleets did not 'read was.determined. Tbie.

4
- .1

4 . .:.

.permits a good estimate of the prior knowledge of the subjects/. -

.

'--.01. .

)4. -4ho did-reada given passage, since the two' groups :of subjeet

did not differ on anymeasure of priOr.knowledge or ability.
. L.

Table 7 gives the probability of learning an unfamiliar, woo-to
. .

r

each leve). of knowledge assessed in the.pxperiment. For example,

at the most stringent driterioh of that it means to know a word
. , -

,

., . (InterviewLevel 3), the probabilityof learning an.unkhown word
.4

...
, . (

from an exposure'in'eontext is about aq or P11.
, .

.
) .

. .

..._ .

rola Insert Table' 7 about *ere. .

.

.. 't

Ort

I 4
I0s,also possible to derive estimates of the probability

of'learning aword fromcontext from the results of Jenkins et

al. They do not have data fOr learning from onelexposur .
,

lloweimr, probabilities of learning a word from 2, 6 and.10

exposures can be ealeillated from their results. Probabilities

for one exposure can th'en be estimated, assuming the following

relationsipt

.00

I 36
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`t

In_thisequationln is the prqbabiillY%flearning a word from

context on the basis of n exposurei; P1 is the probability of

learning a word on the basis of one exposure. The probabilities
-

based on Jenkins It al.'s results are given is Table 4.

Insert leble 8. about hetes,

4 Note that.' (he one-exposure probability calculated from the

111-exposure. data is less than that calculfeed from& 2- or 6- . .

f
expospre data. This suggests.that the 'formula above did not

. 6

'satisfactorily compensate for diminishing returns.from later

- exposures. Theiefore, the higher one-exposure figure Is likely

to be more accurate.

44

The similarity bettefethe probabilities based on our

.'. results and those of Jenkins, ,Stein, and Wysocki,is gratifying.
.

AbWording to Jenkins et al.'s data, the probability of learning a

"

word from context to the point of being able' to correctly answer

a multiple choice question is about .10. From our results, the

probability of earning a word to the-criterion of Multiple
. _

. .

Choice Level 3 (the level-closest to-Jenkins et al.'s multiple
.

, 'choice criterion) i$ about .15. Theodds of learning a word from `..

a single exposure yin context to the point of being able to. ,-

provide a Fomple7te and accutateSefinition are .05, based on

Jenkins et al.'s results, and .11 based on,:ours. The.yOunger age,

of the subjects, stricter criteria for word knowledge, and

4
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greater delay between reading'and testing.in thd Jenkins et al.
.. .

study could easily account for differences orthis eVe;

L earning Words froi Context- 36
7

e

.

The picture is somewhat complicated 6y the fact that the

.contexts, in the Jenkins, Stein, and Wsocki stjaiy,were richer .

than those in ours. Further experikentation is necessiw to
. .

'determine hdw lirge the-effeots of bilevarious factors
' 4'

',distinguishing these experiments are. In the meantime-, we feel
. .

fairly cohfident in assuming that the true ,probability of.

e.

learning an unknolaword from one exposure in context lies
0,

somewhere in the,raige'difined by our study and Jenkins, et al.'s.

These probabilities may seem low; but anaccurate assessment

oits magnitude depends on how many.unknown words a,Ctiild
t.

. ,

( encounters in context during a year. .For example, if a child

wire to encounter 10,000 unknown words; he or she light learn
.

1000-1500 Of them well enough tO.get the right answer on a

110.

-multiple Dchoice locabulary test.

How mitny .1.1nknown words'dOes a child encounter in a year?

4

Unfortunately, infoirmation on'this point is very-anty, so the

best we can offer are tentative esti tee. First one needs to

have an idea of the total vol6me ereading. Wilson Fielding

and Anderson (in.preparation) have asked fifth grader. students 4S'
sN

complete daily logs of out -of-school' activities'over periods

ranging from two to ifx,monthet. '.From measures of reading speed
4

and minutes spdheid(reading per day, the yearly volume of

exposure to printed language was estimated. A wide.rangewas
0.

-38
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found, with some children reporting no readid&outside of school;

1,
and, others reading over 4 mill n words i year. The median

volume of.reading.if around 796,000 words per year. Since this

'research was confined to out4of -school reading; it seems safe to

estimate that the average f fth grade student encounters more -4

than a million words of written text a year.

'How many of these words are unknown? From the ;resent

study,-we know that the numbers of target words'not known in the

approximately 1,060-word experimental texts were 8, 11, and 13 at

interview levels one, two, and three, respectively. These

numbers reflect the number of unknownytarget words. The target

words consisted of the fifteen most difficulteords from each

text, but the texts also contained -other potentially difficult

words, some of which were.ceetainly not known by many subjects.

,
The foregoing =fibers are therefore underestimates of the total

number of unknown words per 1000 words.of text. Furthermore,

while the texts were appropriate for eighth grader students,. the

students were above average in ability. This.would aloso

decrease the number of unknown wordsn our.re'sults.

Anderson a9d Freebody (unpublished, but see 1983) have made

j the most ambitious attempt to date to estimate'numbere of unknown

words per 1000 words of text. Ftom their reseat0 it appears

that a 50th percentile fifth grade student would not know 30 of

the words in an average 1,000-word text at even a lenient

4 4
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1

icriterion of word knowledge,,and would not know 59 words at a

. stritb criterion of word knowledge.
I -

In,summary, then, according.. to the best available evidence,

(a) the odds that a child in the middle grades will acquire a

full adult understanding of an unknown word as a result of one

exposure in a natural, context may lie between .05 and .11, (b)

the number of unknown works that .the middle grade,thild

encounters in a trresentative 1000 viord'text is between 15 and

55, and (c) the number of words the average middle grade child

- encounters in print in a year is about 1,000,000. Putting there

figures together, the number of new words the typical middle
. .

.

.

grade child learni in a year from context during reading is

between 750 and 5500; the point - -value estimate is 3,125.

The foregoing figures assume a test in which the student

musk construct answers. However, investigators, estimating total

year to year vocabulary growth have generilly used multiple
.- .

choice tests. Whereas there is good reason to be Aisteustful of

the validity of multiple choice tests (see Anderson & FreebSdy,

1983), there is nothing we can do about the priferences of-

previous investigators. For aie,Piirpose of comparison,

Choice Level kas the criteriontherefore, we must use Multiple

of word knowledge. Our results

learning a word from context to

sholithat, the privStbiliALof

this criterion ill 64weee .10
-

and .15. Thds, if the multiple choice test criteriod were accepted

- -L-

as valid, the lower- and upper -bound estimates of anpual

40
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vocabularygrowth attributable to learning from context would be

1,5112 and.8,250;the pointvalue estimate would be'4,875.

How do these figures compare with.childron's actual

vocabulary growth? There is regretably little consistency among

different researchers' estimates of children's absolute

volcabuliary.size (Anderson & Preebody, 1981), and hence wide

variation in estimates of yearly vocabulary growth as well. .

' Differences among estimates can be traced to three major sources:

The definition of '-'word`" used, the corpus or dictionary used to

estimate the-total word stock of the language, and the criterion

for word knowledge. Nagy and Herman (in preparation),,

recalibrating earlier estimates to adjust for the first twos of

these differences, found that adjusted estimates'of yearly

vocabulary growth converged to a range between 2,000 and 3,600

words a year, with a median figure around 3,300. Comparing this

figure with the estimates of yearly learning from context, it

appears that incidental learning from written context can account

for a large proportion of a child's vocabulary growth during the

school'years:

There are two types of limitations on the extrapolations we

have made from our results. First, there are limitations

inherent within the study itself. For example, the ahort

interval between reading and testing may have lead to an overly

optimistic assessment of the amount of learning from context.

ti

Similarly, the story memory task between reading and testing also

41.
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kept the subjects' attention on both the text and the target

words, thus possibly improving their performance.' The fact that

the subjects were eighth grade students and.all able readers puts

Jumeolimitlonthe_generalizahilfty of'our results, as does the

small number of texts used and the limited number of target

words. The similarity between our results and those of Jenkins?.

Stein and Wysvckl does increase confidence in the conclusions,

however. :

Another limitation on our extrapolations stems from lack of

reliable information about factors such as amount of readini done

by school children and the number of unknown cords they encounter

in text. Nonetheless, we believe the figures we used are

plausible and fairly conservative; thus we are confident in the

general order of. magnitude of the estimates. Despite the

uncertainties, our analysis suggests that words learned

incidentally from context Are likely to Constitute a substantial

proportion of children's yearly vocabulary growth.

,Comparison with Direct Vocabulary Instruction

Earlier research give reason to question the efficacy of

learning words from context. The current study shows that the

relative value attributed to learning from context and other more
I

direct forms of vocabulary instruction depends largely on the way

in which the comparison is made. Our'resuIts call to mind

fable of the tortoise and the hare. For. any given. small set of

&words, it is easy to show that direlt_vocabulary instruction is

42
e
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superior to learning from context. It would be a poor method_of-

instruction indeed that gavelt.student only a one-in-ten chance

of learning an instructed word! But if one asks a different

question- -What approach to vocabulary can more-effectively lead

to the acquisition of several thousand words per year - -dur

results indicate that learning from context would be an easy

winner. Instruction dealing with words one at a time simply

cannot cover that much ground.

Approaches to vocabulary acquisition mighebe evalhated in

terms of time spent per word learned. The intensive vocabulary

instruction program implemented by Beck and her colleagues (Beck,

McCaslin & McKeown, 19 0; McKeown, Beck, Omanson & Perfetti;

1983) is very expensivein this respect. If one divides the

increase in number of words 4cnown by the total instructional

time, an average of are learned per minute of

instruction. In contrast, using the Multiple Choice Level 3

criterion of knowledge (the one most similar to Beck's

criterion), abOut..25 words were learned pbr minuteln the

current study. Beck and her colleagues areworking on more time-
-

efficient methods of instruction, and In any case, comparisons of

rate of learning are fraught with difficulties Still, it does

seem that the impression that direct vocabulary instruction is

more efficient than learning from context is an illusion.

Any comparison of approaches ought to take account of the

fact that time spent in reading has more benefits than just

VI&
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growth in vocabulary for example, pleasure, gains in general

knowledge, and practice in various reading subskills. No doubt

the ancillary benefits, of direct vocabulary instruction are less

rich. .1

Other Andings

An auxiliary hypothesis investigated in the ',resent research

was that good readers would have a higher likelihood of learning

word meanings from context than poor readers. The interaction of

reading comprehension test performance and contextual learning

was not signifiOant, although there was a trend in the expicted

directimn. These results may be attabutAble-10...the fact that

the range of reading ability was restricted--only average and

above - average readers participated - -and the fact that the.

standardized test of reading ability was too easy, with many

subjects scoring near the ceiling.

The fact that learning from context takes place at all

levels of word 'knowledge means that context is not limited to

providing may a vague, initial indication of a word's meaning.

Although contexts that precisely identify a word's meaning, may be

relatively rare, our results show ts.at many contexts provide

enough information to help the reader reach a full adult

understanding of the meaning of a word.

On the other hand, our results are still consistent with a

model in which the learning of individual word meanings,proceeds6

in terms-of small increments. The subjects knew about half of

44:
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I

the target words'from the passage they had,not read at at-the

level of Interview Level 1, and Multiple Choice Levels '1 and 2.

1;o:it is very likely that words learned from:context tp higher

criteria of knowledge were already partially known. Our results

also agree with the'widely -sited fact that children's 4

vocabufaries contain large numbers of partially- -known words.
4

Concldsion

The major result of our study has been to demonstrate

. .

unmistakable learning from context from one or a very. few.

exposures to unfamiliar wordi in natural text. This finding will

not surprise those who have believed all along thit learning from

written context is a major source of vocabulary acquisition. It.

is surprising considering that previous experimental studies

often have failed to find significant learning from context, even

studies that used contrived contexts richer than the ones typical

in nature. The showing thit learning from context.mayks vis-a7

vis.other methodsof vocabulary learning depends on how the

.comparison is,made; the strength of learning from context lies in

its long-term, cumulative effects.

The present study was concerned exclusively-with written

contexts.' Oral contexts also play a major role in vocabulary

'growth. Indeed, the importance of exposure to.vocabulary in "rich

oral, contexts cannot be overestimated, particularly for yoqng

children. But large areas of a stude,.t's oral language

environmentthe speech of parents and peers--are mostly beyond a

; 45 .
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4.10

teacher's control.. Our results, on the other hah40 suggest that
1.

a moderate amount of reading, which a teachOr can influence, will

lead to substantial vocabulary gains. -Furthermore, in terms of

;words learned per minute, learning from context is likely to

compare favorably with_direct vocabularylinstr4ction, which is

the other alternativea teacher has.

We would not care.to maintaid that no direct instruction in
%

vocabulary. should ever be undertaken. tat, as we have argued

elsewhere (Nagy & Anderson, 1984; Nagy & Herman, in 'preparation),

-

the number of words to be learned is too enormous to rely on

word-by-word instruction. It follows that students must somehow

become independent word learners. So far, attempts to design

3
.direct vocabulary instruction' that geheralizes, leading students

to independently learn noninstmucted words, have failed (cf.

McKeown, Beck, Ominson;-& Perfetti, 1983). On the other hand,

our results strongly suggest that a most effective way to prodUce

large-scale vocabulary growth through an activity that is all

too often interrupted in the process of reading instruction:

Reading.

t '

.4
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Table 1

Target Words

r

Narrative (Spy) Passage
4

Expository (River System) Passage

authentic.

confounded

countenance

disillusioned

envipior t

espionage

explanatorily

gendarme

moodily

passably

passkey

prosaic '

twang.

wheezily

V 7

4
bed !)

divide

-drainage basin

, beadward extension

impermeable

levee

meander

.

.oxbow lake

poroup

rill'

runoff,

saturated

"suspended load

turbulent i

I
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Table 2.

ExaMple oT Three Levels of Mulaile Choice Items
O

.LEVEL ONE

gendarme means: a)

b)

c)

LEVEL TWO .

d)

fro trick or trap someone

policeman

spoken as if one was out
trouble' breathing

the'secret collection of
another country

4

of breatkor having

information about
.

e) the illegal transportation of goads across
a border,

.

f) don't know

gendarme means: a) the illegal transportation of goods
border 4

LEVEL THREE

,

SI
f 3

b) weapon

crpoliceman,

d) face

e) bravery during wartime

f) don't know

gendarme means: a) policeman

b) bellboy

p) bodyguard

d) PPY

e)Thiter

f).don't know

across a

-*

P

%.

se
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Table 3

Examples of Levels of Word Knowledge in Interview Scoring:

Attempts to Define the Word "Disillusioned"

Student Answer

"not illustrated correctly" '

"I think it's something imagined
. . . a picture Of something in
your mind"

"If you're like led astray. If
. you're made to belieVe.somephing
that's not really true."

"If you have ideas about some-
° thing and you find out it's the

opposite-, you're disillusioned.
Your beliefs are shattered."

11

Score

0:\e41,correct knowledge

1: answer shows mental
activity and is vague

2: answer does not convey
that the perdon must
realize the deception
and consequently feel
let Clown and disappointed

3: answer conveys a complete
understaading

55
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Table 4

Percentage of Words Known at Each Criterion Level
OF

Level of
Word

Knowledge

- .

Measure; of Word Knowledge

Interview Msiltiple Choice*

Text Read Wordsource Text Read Wordsource

Narrative Exposition Narrative Exposition

Level One Narrative 58 47 Narrative 70 52
Exposition .48 57 Exposition 61 ;4 39

Level Two Narrative 41 21 Narrative. 64 51

Exposition 3e 32 Exposition 57 ' 64

Level Three Narrative 21 10 Narrative 59 37,
Exposition 12 . 19 Exposition 54 47

0
*Multiple choice scores are corrected for guessing

OF

1

a



Table 5

Analyses of Interview Data

Variable B % Variance

Subject's Grand Mean 0 0.9 7.7 501.7

Prior Target Word
Knowledge 8.5 p2.8 185.4

Level
b

-l8.6 10.5 683.6

Text Read
c

- 0.1 0.0 0.0

Word Source 3.1 0.6 36.3

Learning pom
Context - 3.4 1.2 75.8

Comprehension .0.2 0.0 0.3

Comprehension ?C

Learning from 0

Context 0.8 0,41 4.7

Constant/Residual 36.7 77.2

Note. Critical value__(1,5049).1=.6..85, ja < .01

a
Coded 1,0

b
Coded 1,2,3

c
Coded +1 narrative;.-1 expository

d
Coded +1 words from passage read; -1 words from passage not read

dwa

'3
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Table 6

Analysis of Multiple- ;Choice Data

0

Variable B Z'Variance P

Subject's Grand Mean 0.9 5.7 332..2

Prior, Target Word
Knowledge 10.9 3.3 192.3.

Level - 6:0 0.9 49.6

Position 3.0 0.9 51.5

Text Readc - 0.5 0.0 0.2

Word Source 6.3 1.5 89.4

Learning from Context
e

- -0.6 34.3

Comprehension 0.4 0.0 0.9

Comprehension x
Learning from
Context 0.8 0.0 3.3

Constant/Residual 0.5 87.0

Note. Critical value (1,5046) = 2 < .01

a
Coded 1,0

b
Coded 342,3

c
Coded +1 narrative; -1 expository

d
Coded 1-6 (blocks)e
Coded +1 words' from 'passage read; -1 words EYOM passagenot read

S.

J. 59
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Table 7

Probability of an Unknwn Word Being Learned to a Given Criterion Level

Wordsouree,

Narrative Expository Mean

INTERVIEW

Level 1 .194 .192 .193

Level 2 .160 .139 :150

- Level 3 .110 .102 .106

!,10'4
MULTIPLE CHOICE

Level 1 .194 4).05 .200

Level 2 .187 .249 .218

Level 3 .154 .148 .151

80 .
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Probabilities of Learning Word From Context Based. on Resides from Jenkins,

Stein & Wysocki (in press),

4
Number of
Exposures to .

Word In Context

. Probability of
Learning Word

From Total Exposures,
.

Probabilitfof.
Learning'Word

From Oft ,Exposure

SUPPLY

.DEFINITION
TASK 2 .101 ... .052

6 .285 .054

MULTIPLE

10 .196 . .022

e
CHOICE 2

,
.198 .104

. f
6 .362 .072

. 10 -. .453 .059

\-.

4
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Figure caption
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Figure 1. Flowchart for Interviewers' se of Prompts.
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' INTERVIEW FORMAT*

CAN YOU SAY THIS WORD? .

CAN YOU TELL ME WHAT THIS WOr.../ MEANS

OR 'USE- IT. IN A SENTENE--?

Clear Unclear
def.,f4;4:1ef.

(stop) 4"

Clear
example,

(stop)

Vague
example

. 1

inappro-

priate
meaning

.

THAT'S PART OF WHAT DOES IT THATiSONE MEANING.
IT. CAN. YOU MEAN? 'Dp: YOU KNOW ANOTHER
MAKE IT MORE' MEANING?

h
CLEAR? i I (Rua to one

4
(stop)

. additional try).:--...14 .

I
(yes)

(stop) t
.

no,,

I.can't/

/ don't knows

(nd) .

IPP .1.
(stop)

(n efuses to say)

DOES THIS WORD REMIND YOU
OF ANYTHING?

(yes) 4- k (no)

.

IS THERE ANYTHING ELSE YOU . .

CAN TELL ME ABOUT WiIAT IT

MIGHT MEAN?, (stop)

(stop)

*This gives the general strategy of interviewing and the depth of probing required.-
Werdihg'can Oe changed to suit experimenter, and what seems to work for subject. .

Also, repetition of questioni may be unnecessary as subject becomes familiir with
procedure - -as rong as interviewer remembers to probe when necessary..o"

..83 ) 64
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