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ABSTRACT
) 1

This is the Final Report for Contract N00014-77-C-0328, covering
a period of two years from February 1977 to February 1979. The last
three months of this period was provided through a three-month no-funds
. exteggion to the original contract. Research was conducted primarily
| - in two areas of cognitive strategies for' on-the-job training ({0JT).
) The first area was the development and testing of a training system to:
//«imprOVe selectivity in text processing in order to improve performance
during 0JT. The second area'was the exploration of text type effects
/// on learning from text. Preliminary results from this research suggest
that learning from text may be measurably improved through the applica- .
tion of text processing techniques appropriate to the type of text being
read. - -/ ’
\ N
In addition to producing computer programs for training in selective
text processing, the BTL staffialso produced four technical reports, two
chapters in books, and three papers for professional meetings. -~ .
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RESEARCH ON SELF DIRECTED LEARNING TO MEET
J0B PERFORMANCE REQUIREMENTS

F

TI. INTRODUCTION ~ ~ . .
: . )
* This report covers a period of two years, from February 18, 1977 to
February 28, 1975. The last three month§ of,this period was p(ovided
!through a three-month no-funds extension of the contract. The research
undertaken was motivated by a concern over the ineffectiveness of technical
dopumeﬁtation for.communicatiqg the information\used by technical hersoﬁnei i
to ﬁéihtain and repair equipment in the Navy. %his prob]em has been
attacked by other researchers by investigating the effécts of chéngesnin
the documentation. Research has been conducted on readability of manuals
versus reading level of recruits,‘improveménts in manual format, the usé of
word processing syétems,.and compression of information into small volumes
" (such as microfich% or ho]ograms)'fn order to improve storage ahd retrieval.
'Thé approach undertakeq in this contract has been to seek meaﬁs for improv-
ing the effectiveness of personnel in using documentation. -Two apbroaches
have been pursued.’ The first resulted in the‘aeve1opment and test%ng of a ’
computer-based training system to improve_se]ectivity in text processing.
The second approach was to explore the effects of different type;iof texts
on readers' memories for the texts. |
During the period ofSthe contract, four technicai reports, two chapters
in bboks, and three papers for professional meetings were produced. In

addition, computer programs for teaching selective learning techniques were



developed and tested. Evaluations of theee programs were conducted,with
the participation of Naval Reserve Officer Training Corps students.

The progress of the research undertaken for this contract ref]ects'a
growing c0ncern for the 1mpbrtance of studying the basic cogn1t1ve proces-
ses respons1b1e for suceessfu] learning from texts. Although 1n1t1a1//
efforts to develop a computer-based system to improve self-directed learn-
ing from text met with moderate success, many 0f the phenomena observed
during the experinbnta1;eva1uations prompted a concern with more basic
jssues. One such issue is whether the replacement of an inefficient but
well-learned, uncenscious, strategy for}1earnin9 with a technically more
efficient but less well-learned strategy will actually resu{t in the im-
provement of performance. Well-learned, "automatized" processes tend to-
conflict/with conétious]y executed sﬂlategies'in some contexts. More work
needs to be done to determine under what circumstances a conscidus strategy
will result in super1or perfo;hance relative to an 1nherent1y inferior
automat1c process. In addition, research is called for to determine what
variables coptrol the amount of training required for the automat1zat1on of
a learning strategy or process.'“ |
| A second issue which emerged from the-first research efforts repofted
here is the effect of text type on Jearning from’text. Pilot experiments
and informal observations suggested that there were important differences
among texts (beyond the usuai]y noted differencee in word frequerncy and
syntactic complexity) that could affect anderstanding of and memory for the
content of the texts. It was hypothesized that a psychological variable
ca]]ed text type could be aSSOC1ated with texts. The value that a given

text has on the text type dimension fas expected to affect the way in wh1ch



he text woJﬁd'be groupéd with other texts, how well the information in the

xt wou]d’be remembered, andJso on.: A yariety of experiments were.cond0cted
and their results cdnvincing]y suppoert these hypotheses. The signifi;éncé:
of thid result for training to meetvjob ﬁerfprmance requirements is twofo1a.‘
Fi it is possible that the text type variable may be manipu]ate& in such
a way as to improve readers' memories for:the information conveyed by a.text.
Second, pilot results suggest that%ﬁfferent reading §trategies may be differ-
entially effective at promoting memory for the content of the texts of differ-

“ent tybes. Further research is called for if these findings are to be applied

to improve self-directed learning to meet job performance requirements.

[



II. AN EXPERIMENTAL SYSTEM TO IMPROVE SELECTIVITY IN TEXT PROCESSING
Military tasks, such as troubleshooting complex e1eotron1cs equibdent,
often require the use of texts,'such as‘technica1 manuals. In many c;ses;
far more information is évdi]ab]e in the text than is neededwfor the accom-
plishment of the task at hand. “THe purpose of this research was‘to deve]op
a computer-based Instructional system to teach se1f-directed. seiective
reading skills. ‘The approach taken was to dete]op a computer prograﬁ that
provides automated a1ds to this kind of self-directed 1earn1ng One of these
functions of this aids .system was to promote a carefu] job ana]ysis, including
the formulation of reading objectives relevant to ‘the job task at hand.
Another function was to perm1t the student/user to create a task-specific list
of portions of the text, and to requ1re that these be related by the studqnt
to specific obJect1ves The aids system also mainta1ned a record for the use
of the student of his or her progress in understanding relevant text portions
and accomp11sh1ng ob3ect1ves. jhe-structure of-the aids system was deiugrﬁr
‘to promote concéptua11y—driven processing in the use of texts in job—re]ated
tasks. An exper1menta1 test of the first tra1n1ng system'was conducted in \
October November 1977. The findings of this study, 1nc1ud1ng the comnents\
given by student part1c1pants, were used to develop a new training system The
new system was constructed to further emphas1ze oonceptua]]y-dr1ven aspects'of<
selective text processing, and new memory aids were provided ;or the-student.
In addition, aspects of the training system were improved on pedagogioa1
grounds. An experimenta1 test of the new system was/conducted-tn April-May, 1978.

Students' performances were evaluated on several measures of selectivity and on*

“4- 12
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the quatity of, their planning, as well as on the.overall efficiency of their
troub]gshooting”performapces. In addition, the student's written$sUmmaries\
of theiq,se]f—repdrted strategies for seieétive text processing wére evalua-
ted in terms of a schema-theoretic model of the selective text-processing
skills ofaép‘ideai~reader;.

The results of tﬁese experiments -suggest that readers can be taught to
make more effective use of texts through thé application of selective proces-
sing procedures. However, the results §1so!suggest that rétraining basic
text proceésiﬁg techniques may be a time-consuming and expensive process,
relative to the amount»of improvement in learhing from texts that is brought
about. 'Informal observations of student behavior in these experiments sug-
gested that thg 1;nes of research described under III, below, would be a more
effective means of,improving self-directed learqing from text.

Work in this area was carried out from ng;ﬁary of 1977 to September of

1978. Two technical reports, two chapters in books, and one paper prepared

for a professional meeting describe the results of this research.



Technical Report No. 84

Allen Munro, Joseph W. Rigné}, and Donald E. Crook A fbrmative evaluation
of a computer—based instructional system for teaching JOb oriented
reading strateg1es January 1978.
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On-the-job tiraining requires’ considerable independence on the part of the
trainee. Unlike a student in a classroom, the trainee must arrange informa-
tion resources in such a way that he can learn how to perform his specific
“task -‘without wasting valuable time reading irrelevant 1nformat1on He must
further direct this learning h1n5e1f

A computer-based aid to se]f-d1rected learning has been developed to meet
this need. This aids system is implemented on the PLATO system and uses the
touch-panel capability of the PLATO-IV terminal. Students are presented with
a task which requires complex learning, and they are given considerable in-
formation--much more than is needed, in fact--to attain the tdsk. The aids
system is designed to allow students to break down their task into a set of
more easily- attained objectives, to decide when information is relevant to
their objectives, .and in general to monitore¢their progress toward achieving
the task.

The complete training aid is quite complex, so that students are trained in
jts use over a number of sessions. New features of the system are introduced
in alternate sessions, and students then practice with the system using a new
learning task. This task in each case requires the student to troubleshoot :
or debug a simulated device. :This device produces output, some of which is
defective, and the student is required to locate the faulty component by exam-
ining the defect1ve output and by reading an on-line "technical manual" for
the device.

A pilot experiment has beeq,comp1eted to allow a formative evaluation of the
self-directed aids system. ~ Although the results of this expe;iment found no
statistically significant differences between the treatment groups, they sug-
gested directions for future research.
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. ¢ Technical Report No. 88

—

Donald E. Crook, Allen: Mugro, Joseph W. Rigney, and Kathy A. Lutz
, A computer-based training system for selective text processing.
—~ August 1978. ’

I4

\ / |

~ Self-directed learning is that type of learning which is not structured
for the student by an instfuctor. Instead, the student must structure
his learning himself by mAking decisions ‘about which materials are reie-
vant to his learning gogfs, which materials require the prior understand-
ing of which other ma;gfia]s, and so on. A computer-based system has
been developed to train students in this type of learning.

A revised system based on an earlier-version of a computer-based self-
directed learning system was developed. The improved system described
herein contains feéatures designed to make it easier for students to use.
In addition, pedédgogical features of the training system have been im-
proved, to give students.an opportunity to learn the system completely.

An experimental test of the improved system was designed to separate out-
the effects.of training in self-directed learning from the use of the
system itself. Data were collected on four different measures of learning:
effective 'learning, selective learning, planning, and verbal report. Re-
sults of the experiment found that there were no significant differences
-among treatment groups in the performance data (the first three learning
measures), even though one of the experimental groups outperformed the
other'groups in every measure. On the measure of verbal report, however,
this experimental group performed significantly better than did the control
group. _




I11. EFFECTS OF TEXT TYPE ON LEARNING FROM TEXT

v

+

Work onnggxt fype phenomené'was conducted from October of 1977 tdithé
end of the contract. The results of the research are described in two
technical reports and ‘two papers delivered at professional méetings. : ’}i

" This research was prompted by thelinfo?m§1‘2Psenyat{on that readers'
. memories for @;:ts seemed to be determined not only by levels of lexical
and Syntacticjfomp1exity, but also by th& type of the(text. Work wa§ ton-.
.ducted on the structural and semantic features of three types of texts:
simple narrative stories, definitiona] exp]anat{ons, and instrdctions. A
variety of characteristic differences on both semantic and structural dimen-
sions'were observed; It was hypothesized that these differences would result
in differences in the amount of information that coﬁ]d be recalled from te;ts
of different types. Sevgra] experiments ‘were conducted to test this hypothe-

_

sis, which was,‘in geness ,'fwe11 supported by the data. Ana1y51s of students

recalls also revealed thaf the extent of reordering of the 1nformat1on in
texts seemed to be a function of text type. In another experiment, it was
shown that text type is a powerful determiner of subjects' responses to a
sorting task. A clustering analysis of text sorting data bears out the text
type assignméhts proposed for particu]ar texts. Taken together, .these results
argue for the psycho]og1ca1 validity of a text type variable.

One intriguing and unexpected result of this research was the d1scoveryv

that different text processing techniques seem to be differentially effective

for texts of different types. Specifically, it was found that when students

are restricted to a single exposure to textsf they recall more of the content

16
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4 of 1nstruct1ons than ;5 def1n1t1ona1 explanat1ons ' Ho&ever, if students are
{\ requ1r d to reread and produce wr1tten summar1es 3; the - texts( they recalT °
more of the content of def1n1t1ons than of -instructions. These results
suggest that me#ény for different types of texts m;y be 1mprdVed through the
. app11 at1on of d1fferent str%teg1es--a d1fferent strategy may be 1dea1 for
yeach kype of text. ' Further research is ca11ed for to estab11sh this claim, and
if results waft\wt, to apply the findings to a system for improving Tearning

from texts of d1fferent types ' . " )
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D ; T SUMMARY L T j

< A theoretical orientation for the study of different types. of texts is pre- -

~. sented., Schema theory is proposed.as a tiseful metatheory within which tq R

. develop.spetific: theories about. readjng. Both theories abqut the procésses .

* of reading-and theories about the structure of what is ‘read can be readily
formulated in schema theory terms. It is proposed that readers make Judg-
ments abolit the .types of texts that they read and‘that these judgments br%ﬂﬁz/
“about the activatjon of expectations with respect to thexstrycture and mean-

>

| 1n9 of these texts.

} . ) "

PfEViohs work on the struqturegoﬁ‘texts, primarily for simple narrat{ves,’iS'
, . reviewed: Problems with earlier formalisms and scoring methods are discussed,” - '
.- and heuristigs for avoiding these probTems are presented. ¢ {  ,\ -

Three types of texts were selected for study. One type was the simple short
. story, & type closely related tp+(and, in some cases, identical with) the
kinds of texts studied" by other:researchers. The second type studied were
. instructions. The third type was definitional exp1anations, a type well
" characterized by popular science articles. Detailed analyses of the text
structures and text semantics for eight texts (three stories, two instruc-
tions, and three definitions) are presented. Texts of the different types.
differ from each other in consistent ways on two dimensions. First the text
_structures of definitions tend to be gprganized horizontally rather than ver- ‘
tically, as are the text structures ofgstorig;,and jnstructions. Second, ' .’ 4&
the semantic representations of stories are &émposed of specific concepts, 1
in schema theory terms, while the semantic representations of instructions and
definitions consist primarily of generic concepts. On the basis of these .
differences amoEg the texts, we predicted that stories would be better remem- A\

)

_bered than defipitions. Three experiments were conducted to test this hypo-
' -thesis. ’

In Experiment One, subjects read and summarized six texts and later recalled
three of these texts. Analysis of the summary data indicates that texts of

" different types are summarized to about the same extent. The recall data,
however, suggests that text type may determine the amount recalled. Analysis
,of the recall data showed that, although stories were remembered best (as had
been predicted), the propositional content of definitions was remembered
better than that of instructjons. It was hypothesized that rereading and
summarizing may have had a differentially facilitative effect for later re-
call, benefiting the recall of definitions more than Wugtiens. '

In order to test this hypothesis, Experiments Two and‘Three were performed.
- Subjects heard tape recorded texts (in Experiment Two the same set of texts
. used in Experiment One; in Experiment Three a somewhat different set), and,
~ after performing a brief interfering task, recalled each text after hearing

’
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://,L' it. They were therefore not able to repracess texts as they had been ablé

to ¥n Experiment One. In general, the results of -these experiments confirmed v'“:

-, -our predictions: stories were recalled better than -instructions, which, in .
» ,turn, were recalled better than definitions. Subjects’ rEcaf?s in these

- experiments were also scored for the amount of reordering of: ‘the textubl ma-
- terii This analysis showed a _very ‘powe ful effect due to text type.. ‘Recalls

. of deWgnitions, showed s1gn1f1cant1y more rder1ng than‘did vecalls ‘of ih- .
., structions, which; in turn, had/more reordeting thang1q the recalls of stbries.
. These results are also in accord with our. theory that stories have more h1erar-
. chical, differentiated text structures” than do* inste(ctions or definitions, agd“ -
that def1n1t1ons have Tess hjerarchical structures than do 1nstruct1ons '

¢ -

SubJects An these twoxeXper1ments were/a1so requested to‘c]uSter the texts in

,aenetura1 groups achrd1ng to their types,lﬁs they- pe)l'ceait B\them The1r group_,ﬂlwf

- ings were remarkably consistent wi own. classifiggtions.
: ~

The research presented demonstrates the ‘need for a more thorough 1nvest1gat1on
-~ both of the nature offgeop]e s expectations for differences in. different. types
- of text, and of the e

dgts*of such’ expectatlons on understanding and memory .
Further research is alsneeded to explore the hypothesis that texts of differ-
} ent types may benefit differentially from the app11cat1on of part1cu]ar 1earn-

' 1ng strateg1es, such as rereading and summar1z1ng . '
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Text. type V$9proposed as a pSYChO*i9m3F11y valid const%uct “Previous re-. -
search has suggested, “¥hat text typ y>
Hensich df and

plore the pSyc

play a role in a reader's compie-
mry-for a_text. Two, experiments wéie conducted ?o ex-
ol16gical reality of text types. Iw he first experiment,

* students were/required to.sort twelve texfs on th basis of their s1m11ar-

.. ities. The pesultant sortings were subjected 1o, a clustering analysis.
Despite thefact that other bases for_ ing:

_ number of pairs of semant1ca11y re]a,ib

cluded--text type emerged as a. powe“']

Ir the. second experiment, students Jik

tried to recall them. As was prediyes, ¥

on recalt, with stories be1ng fﬁ q1Rad o/

jgether texts existed--a -
different types were in- -
m. er of group membership.

i ' recorded, texts and then ;i
¥ “,*type had - s1gn1f1cant effect

Ffully than w _instructions or

def1n1t1ons o :
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“IV. RECOMMENDATIONS

E S

i

- Both of tte areas of researchs pursued under this contract have the

W &

Hpotent+a1 of producing products usefu] to the armed services. Further ‘
; ' research in tw0/é¢eas is ca]led for before such prodﬁcts can be deve1oped

‘however. The f1rst of these areas is that of the autom1zat1on of 1earned

behav1ors DeC1s1ons about the adoption of training programs designed to
replace o1d we]] 1earned, inefficient procedures with new, more efficient
procedures cannot be made rationally without knowing more.agout_jbe costs}i -
(in time and training effort) of making the new"étrategy an effective'auto-

-

mat1c“response in the trainee.

A

The ‘second - area of research sugges ted by the f1nd1ngs of this contract
'1s that of text type studies. Much of the psycho1og1ca1 research currently

., be1ng conducted on (ead1ng makes extens1ve or even exc]us1ve use of narra-

~

‘tive text stimu]ii\ The findings.of the research conducted undeé this con-
tract suggest that such'findings may not be applicable to the cognitive pro-

. , cesses_that are called for in the tasks of processing more technical kinds of)

_A
LS

texts, such as ére[nost often used in military jobs. Further basic research
L} is called for to determine the breadth of text type effects. In addition, re-
sults of fhewresearch conducted thus far suggest potentially profitable direc-

tions for appTied rﬂ@earch on type-specific text processing strategies.
o - ‘\\ ]
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