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ABS,!!RACT 

An interest in the developITlent of alternative instructional 

methods for learning disabled adol~scents has emerged within the last 

few years. Intervention studies eJliamining the effects of cognitive 

or learning strategies have been pr;oposed as Iviable alternatives for 

facilitating the learning of learnj,.ng disabled youth. This study 

addressed a specific cognitive or ],.earning st,rategy entitled "mapping" 

for improving text recall. 

Subjects were four diagnosEfd learning: disabled adolescents 

receiving support services within ~ high schelol resource classroom. 

The design for the study w~s the A-B~A-B-C design utilized in 

single subject research. 

The study consisted of adm~nistration of daily text passages 

and corresponding text passage exm~s. Each subject was individually 

trained to utilize the mapping str~tegy which required the students to 

take the key concepts presented in the text and develop a diagrammatic 

representation of these concepts. A self-graphing procedure was uti

lized to maintain the use of the tfained strategy. 

The results concerning the effective~ess of the mapping strategy 

indicate that the utilization of t~e strategy will increase recall of 

text information among learning di~abled adolescents. Maintenance of 

the trained strategy was demonstrated by twolof the four subjects. 

The two remaining subjects who fai~ed to dem¢nstrate maintenance of the 
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strategy were introduced to the se;Lf-graphing procedure. These sub

jects indicated that a graphic dis~?lay of exam scores may not be 

sufficient .to develop strategy mai~1tenance. 

Educational and research i~nplications were discussed. 



CHAPTER 1 

INTRODUCTION 

Recent research indicates that a learning disability is not 

unique to childhood and that the handicap may persist into adolescence 

and adulthood (Cruickshank, Morse, and Johns, 1980; Geib, Guzzardi, 

and Genova, 1981; Gross, 1977). Parental and professional demands in 

conjunction with the 1975 Education for All Handicapped Children Act 

(P.L. 94-142) have provided an impetus for developing educational ser

vices to meet the needs of secondary and post-secondary learning 

disabled youth. The recency of the secondary movement in learning 

disabilities has not allowed sufficient time for educators to investi

gate instructional methodologies which may meet the unique educational 

needs of the handicapped adolescent and young adult (Lerner, 1981). 

Consequently, most secondary programs for the learning disabled are not 

differentiated from their elementary counterparts (Sabatino, 1982). 

Academic competency at the secondary level has been based upon 

student proficiency in the basic skill areas. Instructional interven

tions for learning disabled adolescents have been directed toward basic 

skill remediation in reading, writing, and math along with the provision 

of tutoring se~~ices in regular secondary courses. This customary usage 

of elementary instructional intervention in secondary resource rooms 

has not appeared to accommodate the educational needs of the learning 

1 



disabled adolescent (Marsh and Price, 1980; Miller and Schloss, 1982; 

Otto, 1977). 
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Therefore, educators have begun examining alternative instruc

tional interventions which have a positive effect on academic achieve

ment among learning disabled adolescents. The learning strategies 

approach developed by Alley and Deshler (1979) is designed to teach the 

learning disabled adolescent strategies that will facilitate the acqui

sition, organization, storage, and retrieval of information. Interven

tion studies utilizing learning strategies seek to teach thinking in 

addition to content. It is assumed that these cognitive or learning 

strategies will assist the learning disabled adolescent in responding 

to the demands of the secondary setting. However, instructional studies 

investigating the inclusion of the learning strategies approach within 

the classroom have not been adequately. researched. The need to study 

the efficacy of cognitive or learning strategies has been demonstrated 

in the literature (Brown and Campione, 1978; Dansereau, 1979; Deshler 

et al., 1980a). 

The purpose of this study is to investigate the efficacy of a 

learning strategy entitled "mapping" for improving the text reCall of 

learning disabled students within a resource classroom setting and to 

determine the effectiveness of a self-monitoring procedure on the main

tenance of this trained learning strategy. The mapping strategy intro

duced by Armbruster and Anderson (1980) is a technique which seeks to 

convey the meaning of important relationships among concepts in a text 

by re-representing them in an interconnected diagram. This mapping 

strategy has been modified for the purpose of this study to a technique 
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which focuses on visually representing the categoLization or classifica

tion of ideas presented in text. The mapping strategy purports to 

facilitate recall of written material. 

The ultimate purpose of this research is to contribute addition

al information concerning the utilization of a learning strategies 

approach with learning disabled adolescents. Such strategies may facil

itate study skills development among secondary resource students. 

Background of the Problem 

This discussion of the background of the problem will focus on 

four major issues: 

1. The need to address the unique features of the secondary school 

environment facing. the learning disabled adolescent. 

2. The lack of research concerning instructional alternatives for 

learning disabled adolescents. 

3. The need to investigate the cognitive or learning strategies 

intervention model in applied settings among learning disabled 

youth. 

4. The need to develop maintenance procedures in conjunction with 

cognitive or learning strategy training. 

The first new issue addresses the secondary school environment 

and its influence on learning disabled adolescents. Two of the environ

mental factors within the secondary school which need to be considered 

in the delivery of appropriate educational services are the traditional 

curriculum and typical classroom structure of the secondary school 

(Marsh and Price, 1980; Wimmer, 1981). The traditional secondary 
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curriculum is organized around subject oriented areas. In contrast to 

the elementary curriculum, each subject is taught by various teachers. 

Therefore, the learning disabled adolescent placed in regular class

rooms must accommodate numerous teaching styles and teaching methods in 

addition to varying content areas. Teacher expectations and teaching 

styles in the regular classroom often overwhelm the learning disabled 

adolescent. The elementary resource model of instructional intervention 

fails to accommodate the learning disabled adolescent in content areas. 

The remedial approach to instruction often utilized in elementary re

source rooms focuses on lack of skill or competency in basic skill areas 

with specialized materials. This remedial approach is not ineffective 

but its narrow scope provides little assistance in preparing learning 

disabled youth for content area exams developed from regular texts or 

lecture notes. 

What changes and how many accommodations may be made within the 

secondary school environment is a controversial issue in secondary edu

cation of the handicapped (Drew, Hardman, and Bluhm, 1977). However, 

the investigation and development of alternative instructional interven

tions within the secondary resource classroom need to be researched to 

facilitate the mainstreamed student. 

The second issue pertinent to the problem reflects the lack of 

research available concerning instructional alternatives with learning 

disabled adolescents. The primary focus of learning disabilities pro

gramming has been the elementary child. However, an increase in second

ary programming during the 1970's and development of post-secondary 

assistance in the 1980's has indicated that learning disabled students 
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require educational intervention throughout their educational lives. 

The recent development of secondary educational programs for the learn

ing disabled has contributed to the limited data available concerning 

the efficacy of alternative instruction (Deshler et al., 1980a). 

Cognitive intervention, the third issue, is becoming a focus of 

research for individuals identified as learning disabled (Hagen, 

Barclay, and Newman, 1982: Reid and Hresko, 1981: Torgesen, 1977a: 

Wong, 1982). This research, which examines an individual approach to 

problem solving as well as attentional and mnemonic strategies, provides 

secondary instructors of the learning disabled with feasible alterna

tives in educational programming. The Institute for Research in Learn

ing Disabilities located at the University of Kansas has published a 

series of research reports concerning the utilization of cognitive or 

learning strategies with learning disabled adolescents. Further re

search concerning cognitive or learning strategy intervention among 

secondary learning disabled students is necessary to assess its effect 

on academic performance with this population. 

The need to translate this basic research into classroom in

structional methodologies is recognized by many secondary special edu

cators (Brown, 1974: Deshler et al., 1980b: Keogh and-Glover, 1980). 

Longitudinal studies and information regarding implementation of the 

cognitive or learning strategies approach in applied settings among 

secondary learning disabled students are just beginning to become 

available. 

The fourth issue focuses on the maintenance of a trained cogni

tive or learning strategy. Research has indicated that students are 
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able to maintain a strategy only after extensive practice and when 

presented with tasks similar to those used during training (Brown, 1977; 

Keeney, Cannizzo, and Flavell, 1976; Kennedy and Miller, 1976). 

Borkowski and Wanschura (1974) reported reversions in strategy utiliza

tion following termination of the training program. The optimism 

generated concerning the use of the cognitive or learning strategies 

approach for instructional intervention will only persist if both main

tenance and transfer of the trained strategies are incorporated in the 

development of the instructional alternative. Methodologies for in

suring continued use and transfer of trained cognitive or learning 

strategies must be investigated to provide effective academic program

ming at the secondary level in special education. 

Statement of the Problem 

There is a need to examine the efficacy of a cognitive or learn

ing strategies approach to instruction with learning disabled adoles

cents. One possible explanation of poor academic performance among 

learning disabled students is their inability or failure to exhibit 

behaviors which utilize learning strategies. This study focuses on the 

effectiveness of a specific cognitive or learning strategy entitled 

"mapping" which utilizes a categorization technique to improve recall 

of textual material. 

Questions to be Addressed 

1. Will the mapping strategy increase text recall of learning 

disabled students? 



7 

2. Will secondary learning disabled students continue to maintain 

the use of the trained mapping strategy once direct cueing to 

use the strategy has ceased and if so what effect does mainten

ance have on recall? 

3. Does self-monitoring maintain the utilization of the trained 

mapping strategy when direct cueing is terminated? 

Definition of Terms 

Cognitive strategy--a method for developing a problem solving 

approach to learning. 

Learningstrategy--an educational approach designed to teach 

learning disabled students "how to learn." 

Instructional intervention--teaching procedures which may be 

used during any instructionally related activity within a classroom. 

Study skill--any of a number of activities (e.g., reading, 

listening, notetaking, underlining, memorizing) done in preparation for 

a criterial task. 

Recall--comprehension, integration, and retrieval of presented 

information. 

Self-monitoring--a self-regulating procedure which requires an 

individual to discriminate and record the occurrence of a behavior. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Studying is a major part of the student's role in the education

al process at the secondary level. The curricular design of the second

ary school requires students to comprehend textual information and later 

retrieve it for testing purposes. Anderson and Armbruster (1980) de

fined studying as reading in preparation for performing on a criterion 

task. Therefore, one may view studying as a special type of reading 

which emphasizes comprehension and recall of written material by the 

student. 

The learning disabled student at the secondary level faces the 

monumental task of acquiring textual information from several sources 

hindered by substandard reading levels and lack of study skills. In a 

secondary survey conducted by Keimig (1980), it was noted that 89.4% 

of the teachers surveyed rated essential the study skills needed for 

obtaining information from texts. In this same survey, 51% of the 

teachers identified learning disabled students as unable to demonstrate 

these study skills. This apparent deficiency in study skill development 

among the learning disabled population needs to be addressed in program 

development at the secondary level. 

Various types of intervention strategies for assisting the dis

abled reader in text recall have been introduced in the reading 

8 
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literature. Advance organizers (Ausube1, 1960), structured overview 

(Barron, 1978), and semantic mapping (Armbruster and Anderson, 1980) 

have been investigated for their effectiveness in improving text recall 

among the regular school population. 

Additional research concerning cognitive or learning strategies 

has also contributed to the knowledge and development of study skill 

techniques. Flavell (1971), Brown (1975), Meichenbaurn (1977), and 

Torgesen (1977b) have all noted the need for deliberate skills for 

remembering. Psychologists have begun to apply their knowledge of cog

nitive strategies toward understanding the special problems of the ex

ceptional student. Studies of memory performance have shown learning 

disabled children to be deficient in the use of cognitive or learning 

strategies (Bauer, 1979; Gable, Roberts, and Owen, 1977; Torgesen, 

Murphy, and Ivey, 1979). It appears that learning disabled students do 

not engage in organizational goal-directed activities necessary for 

developing study skills. 

The potential for students to become active participants in the 

learning process has been documented in the literature (Bas and Filip, 

1982; Brown, 1974; Short, 1982; Wong, 1979). However, the failure of 

students to maintain and transfer the trained cognitive or learning 

strategies has prompted researchers to investigate methodologies for 

facilitating both maintenance and transfer of the trained strategies. 

One method for developing maintenance may be self-management tech

niques. Studies examining the effects of self-management techniques on 

altering or maintaining targeted behaviors are promising and need to be 

implemented in applied research to obtain additional information on 
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their effectiveness as support strategies for task maintenance (Broden, 

Hall, and Mitts, 1971; Brown, Campione, and Barclay, 1979; Kelly et al., 

1976). 

This review of the literature presents information and research 

critical to investigating a cognitive or learning strategies approach 

to developing study skills among learning disabled adolescents. Re

search concerning reading recall, the use of cognitive strategies, and 

evidence supporting the utilization of self-management techniques for 

developing maintenance of trained strategies is addressed. 

Reading to Learn 

Otto (1977) observed that approaches to developing reading 

skills with reading disabled adolescents have paralleled remedial 

methods validated with younger children. Elementary remedial reading 

programs often emphasize oral reading behavior, primary school-aged 

vocabulary, and decoding skills. Instructional techniques in word 

recognition and comprehension imperative to reading disabled adoles

cents are often overlooked. This restrictive approach to reading in

struction does not appear to provide the disabled reader with a 

well-balanced program for effective reading. 

Longitudinal studies fail to warrant the continuation of ele

mentary approaches to reading instruction. Muehl and Forell (1973-74) 

conducted a ten year follow-up study of 43 adults who had been referred 

to a reading clinic as children. The subjects were aged 8 to 15 at the 

time of diagnosis. The findings showed that only two subjects scored 

at or above the fiftieth percentile and over half scored below the 
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twentieth percentile on a battery of reading tests. Their reading 

problems had persisted throughout junior and senior high school despite 

remediating efforts. Frauenheim (1978) also examined the reading per

formance of 40 males who had been previously diagnosed as having a 

reading disability and who had received special reading assistance. 

Tests utilized with the subjects at the time of diagnosis were also 

used in the follow-up study several years later. Of the 40 subjects, 

only one had obtained an adult reading score above the sixth grade 

level. The average reading grade level for the subjects was 3.6. 

Hammill and Larsen (1974), Forell (1976), and Marsh and Price (1980) 

concurred that elementary reading approaches do not appear to meet the 

needs of the secondary student. 

Effective reading and studying involve the ability to compre

hend the main theme of a prose passage as well as the relevant aspects 

of the reading material. Reading research indicates that efficient 

readers approach a reading task in an active, strategic, and flexible 

manner. Efficient readers interact with the text in terms of what is 

already known about· the world (Capelli and Markman, 1982). This utili

zation of prior knowledge when approaching a reading task appears to 

provide the reader with an organized structure for accumulating facts 

and information. A study by Owings et al. (1980) illustrated how this 

activation of prior knowledge could improve comprehension-monitoring 

abilities. Investigations concerning the effects of strategic ques

tioning during reading have also demonstrated improved recall (Richards 

and Hatcher, 1978; Short, 1982; Wong, 1978). Conversely, inefficient 

readers do not engage in organized goal-directed activities when 
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approaching a reading task (Alley, Deshler, and Warner, 1979; Torgesen, 

1977a). This failure to generate spontaneous reading strategies among 

disabled readers has prompted research concerning alternative approaches 

to reading instruction which focus upon recall or comprehension skills. 

Several intervention strategies for assisting the disabled 

reader in recalling text have been discussed in the reading literature. 

David Ausubel (1960) proposed the advance organizer model. This model 

provides the reader with an awareness of what is going to be learned 

and how this learning is related. Advance organizers assist students 

who have not had prior experiences to relate to the new information. 

Pichert (1979) stated that when readers are provided with help on the 

relevant information within a reading passage, they are better able to 

judge what is important. Organizational subheadings and information 

placed in margins of texts may be viewed as advance organizers. Studies 

conducted by Kahle and Rastovac (1976) and Luiten, Ames, and Ackerson 

(1980) indicated that advance organizers did facilitate learning in 

content areas. 

Richard Barron (1978) reviewed the utilization of the structured 

overview strategy for facilitating recall of text. This strategy pre

sents students with a visual diagram of major vocapulary terms located 

in the reading material. It provides an interrelational framework for 

new information and terms. Gipe (1979) found that instruction of word 

meanings or difficult vocabulary found within a reading passage facili

tated comprehension of that passage among poor readers. Woodward and 

Peters (1983) and Anders and Bos (in press) discuss the utilization of 

structured overviews in accommodating individual differences in content 



classrooms with the learning disabled adolescent. The purpose of the 

advance organizer and structured overview models is to help readers 

organize material to be learned from texts. 
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Armbruster and Anderson (1980) utilizing the research on seman

tic involvement with text introduced the mapping technique for facili

tating recall of prose. The mapping technique re-represents the 

important relationships in a text through the use of an interconnected 

diagram. An investigation concerning the effectiveness of mapping was 

conducted by Armbrust€r and Anderson (1980) with middle school students. 

Results indicated that the mapping group recalled more idea units than 

the control group. However, the experimental group demonstrated poorer 

recall after training on some posttest passages. A perceived lower 

motivation in addition to structural variability between passages were 

noted as possible explanations for the apparent contradiction in results. 

The Multipass strategy for reading recall was proposed and re

searched by Schumaker et al. (1982) with the learning disabled popula

tion. The Multipass strategy is an adaptation of the SQ3R method intro

duced by Robinson (1946) and is designed to enable students to gain 

information from texts. Three substrategies, Survey, Size-Up, and Sort

Out, each require that the student make a "pass" through a chapter for 

a particular purpose. Schumaker et al. (1982) trained eight secondary 

learning disabled students to use the Multipass strategy with content 

area textbooks. After receiving individual instruction, students were 

tested over assigned textbook material. Results of this study demon

strated an increase in test grades recorded during the study as well as 

on tests administered within regular classrooms. 
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Each of these reading or study strategies focuses on or refines 

text structure. Research concerning text structure demonstrates the 

need for semantic order in presented information in order to improve 

text recall. Montague and Carter (1973), Perlmutter and Royer (1973), 

and Myers, Pezdek, and Coulson (1973) demonstrated that connected dis

course is more readily recalled than randomly ordered sentences. 

Armbruster and Anderson (1981) stated that the more disunified the text, 

the lower the possibility of integration, particularly for less skilled 

readers. It appears that identifying and attending to the important 

aspects of the reading material and using well organized passages im

proves recall of textual information. 

Cognitive Strategies 

The implications of cognitive research concerning organizational 

strategies, such as clustering or categorization skills, provides an 

additional impetus for examining alternative reading approaches for 

facilitating recall of information among disabled readers. 

Cognitive strategies are concerned with an individual's knowl

edge of thought processes and seek to develop problem solving skills. 

Cognitive interventions have appeared in the literature under various 

titles: metamemory (Flavell, 1971), metacognition (Brown, 1977), and 

cognitive behavior modification (Meichenbaum, 1977). Flavell and 

Wellman (1977) defined metamemory as an individual's knowledge and 

awareness of memory. They present a schema of variables critical for 

successful memorization including item characteristics, task demands, 

personal attributes, and strategies for retrieval of information. 
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Metacognitive knowledge serves as an executive function of coordinating 

and directing the learner's thinking and behavior (Myers and Paris, 

1978). An individual utilizing metacognition must carry out cognitive 

operations as well as n~nitoring his or her own progress. cognitive 

behavior modification is designed to facilitate cognitive monitoring. 

A cognitive behavioral perspective focuses on the individual's internal 

dialogue, such as self-interrogation and self-checking skills. Strategy 

training studies indicate that children tend to become "welded" to spe

cific strategies and tasks (Meichenbaum, 1980). Therefore, cognitive 

behavior modification focuses on behavioral training which will directly 

affect generalization and maintenance of learned strategies. 

Each of these cognitive interventions is d~fined with relative 

agreement, although the perspectives from which the procedures are dis

cussed seem to vary. Basically, cognitive training refers to changing 

strategies of thought. A program qualifies as cognitive if either the 

goals or the methods focus upon this process. 

Specific procedures used to promote the acquisition of cognitive 

strategies among learning disabled adolescents have been developed with

in the learning strategies model (Deshler et al., 1980a). The six in

structional steps in this procedure include first in isolation with 

controlled material and later transferring the strategy to regular class 

content. Step one of the acquisition procedure is an analysis of the 

student's current learning habits. During the second step, the new 

learning strategy is described to the student. Modeling of the strategy 

is the third step in the acquisition procedure. Step four consists of 

verbal rehearsal of the strategy's steps and step five provides for 
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practice and corrective feedback with controlled material. The final 

step in the acquisition of a learning strategy introduces regular class

room material and corrective feedback. Continuing research on these six 

acquisition steps for strategy training with learning disabled adoles

cents is seeking to clarify the importance of each technique within the 

training process. The potential for learning disabled students to be

come effective strategy users has been documented in research related 

to this learning strategies model (Alley and Hori, 1981; Clark et al., 

1981; Deshler et a1., 1980a). 

Memory plays an important role in cognitive strategies. Investi

gations concerning memory skills indicate that individuals who actively 

organize and rehearse material perform better on tasks than individuals 

who do not (Belmont and Butterfield, 1969; Flavell, 1971). Deficits in 

cognitive skills have been extensively documented for mildly retarded 

children. Research focusing on handicapped children has brought new 

insights into the improvement of memory and the learning process, as 

well as documentation that it can be improved. 

Structured Memory Training 

Borkowski and Wanschura (1974) defined rote learning as the 

strengthening of direct association between internal representations of 

two events (S-R). In contrast, memory strategy training involves the 

direct association between two events, together with some additional in

direct associations (S-r-s-R). These mediators strengthen the direct 

association by developing a continuum of organized action which reduces 

the number of possible responses for completing a task (Keogh and Hall, 

1982) . 
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A hierarchy of memory activities includes rehearsal, organiza

tion, and elaboration. Rehearsal requires the exact duplication of 

learned material in small amounts. Organizational activities identify 

or produce some inherent order or structure in the material to assist 

in recall. Elaboration is a relational activity which attempts to 

create a meaningful context in which to imbed new material through uti

lization of prior knowledge. These activities have brought improvements 

in'memory skills among the handicapped (Bransford et al., 1980; Brown 

et al., 1973; Pressley, 1976). 

Research has shown that handicapped individuals fail to use 

these memory strategies on various tasks (Bauer, 1979; Belmont, 1978; 

Kelly et al., 1976; Turnure, Brium, and Thurlow, 1976). Torgesen and 

Goldman (1977) conducted a study on second grade reading disabled and 

normal children which evaluated their ability to recall sequences of a 

group of pictures. The poor readers recalled less and rehearsed less 

than the control group. When rehearsal was introduced to the reading 

disabled subjects, differences between the groups were minimized. Simi

lar studies conducted by Wong, Wong, and Foth (1977) and Torgesen 

(1977b) supported the lack of strategy usage among disabled readers and 

reported increased recall after introduction of both rehearsal and 

categorization strategies. 

Further research has indicated that the variables of age and 

task difficulty interact with the cognitive schema. It appears that an 

increase in age or maturity among individuals facilitates the utiliza

tion of task strategies. Brown and Barclay (1976), using retarded sub

jects ranging in ages from 2 to 7 and 9 to 13 years, found that the 
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older group was able to learn strategies at a faster rate. Brown and 

Smiley (1977) observed that sixth graders used cues in selecting appro

priate facts from a reading passage that younger children failed to 

isolate. Brown (1978) suggested that the mid-grade school years were 

when children could reliably distinguish between what they know and 

cannot retrieve and what they don't know. This research suggests that 

as a child grows or matures, he or she increasingly appreciates the 

demands of a task. 

However, maturity or awareness alone may not be sufficient for 

generating problem solving behavior (Kelly et al., 1976; Kramer, Nagle, 

and Engle, 1980). The difficulty of the task'may offset memory attri

butes. It has been noted that a narrow range of tasks have been used 

during memory studies such as digit span and picture sequencing (Hall, 

1980; Torgesen, 1~77a). Flavell and Wellman (1977) stated that diffi

cult items offset easy demands and that efficient strategies offset poor 

memory attributes. Little concrete knowledge is known about the effects 

of the individual's interest in the presented material and efficiency of 

memory attributes, although investigators suggest that it may produce 

further gains in recall (Brown, 1978). 

David Ausubel's (1969) subsumption theory views optimal learning 

as occurring when material is presented to the learner in its final 

form, Material introduced in organized categories requires the learner 

only to assimilate and internalize the presented information. Research 

concerning categorization and recall efficiency of written material 

appears to support this viewpoint. 
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Categorization 

Categorization presents material in meaningful groups rather 

than through individual items to facilitate retrieval of information. 

Miller (1956) proposed a theoretical basis for grouping items. He 

stated that by grouping items and applying a new name to the group, it 

would allow individuals to expand the amount of information that could 

be dealt with at one time. Meaningful links established between two 

items through the process of grouping would simplify information stor

age and retrieval. Frase (1969) defined these groups or organizers as 

names of attributes or concepts, which define the structure of the 

associations to be learned and serve the purpose of providing cate

gories within which content may be grouped. 

Bousfield (1953) examined the occurrence of grouping recall in 

the recall of randomly arranged associates among adults. He presented a 

randomized list of items which the subjects later listed during a recall 

exam. The results revealed a grouping tendency among the subjects be

yond chance. Tulving (i962) found a positive correlation between 

imposed structure and recall with repeated experiences in a similar 

study. 

Frase (1969) developed a study on the influence of grouping upon 

recall utilizing written material. Forty-two female high school gradu

ates with a mean age of 22 served as subjects of the study. The written 

material in the study described eight attributes of six chessmen. The 

subjects were given three free-recall trials to learn the information. 

The sentence passages were ordered in three ways: (a) by the concepts 

(chessmen), (b) by the attributes, and (c) by randomization. He 
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discovered that the well organized passages substantially improved re

call. A Si~lificantly higher recall was noted when the passages were 

organized around chessmen. 

Research directly involving h~ndicapped individuals has also 

provided incentives for the utilization of categorization or grouping 

strategies. Improved recall has been demonstrated among the mentally 

retarded on memory tasks following training in categorization strategies 

(Brown and Barclay, 1976; Brown and Lawton, 1977; Gerjuoy and Spitz, 

1966; Nye, McManis, and Haugen, 1972). Among reading disabled adoles

cents, Glidden, Bilsky, and Powelski (1977) found meaningful context 

and pairing of familiar words resulted in improved recall. 

A recurring problem with cognitive or learning strategy training 

is the failure of subjects to maintain the trained strategies. The 

maintenance question has prompted researchers to investigate methodolo

gies for facilitating maintenance in applied settings other than through 

extensive training or external reinforcement. 

Maintenance of Trained Strategies 

A chronic problem with educational approaches for exceptional 

children relates to a program's ability to maintain its effects over 

time (Loper, 1980). The literature on cognitive training indicates that 

the training of a cognitive or learning strategy is not enough to assure 

continued use of the strategy following termination of the training 

procedure. Children often abandon cognitive strategy programs when 

liberated from instructional control (Brown, Campione, and Murphy, 1974; 



Hagen, Hargrove, and Ross, 1973; Keeney et a1., 1976; Wanschura and 

Borkowski, 1975). 
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Other research indicates that either extensive training or 

direct feedback may increase mai~tenance of a trained cognitive strat

egy. Nye et a1. (1972) noted that extensive training in addition to 

familiar materials could increase maintenance of a trained strategy. 

Kennedy and Miller (1976), Ringel and Springer (1980), and Barling 

(1980) advocated that direct feedback would lead to persistence in 

strategy utilization. It appears that an important facet of cognitive 

or learning strategy training is establishing independent learning 

skills which require the student to assume responsibility for his or 

her own learning. 

DeCharms (1972) and Matheny and Edwards (1974) have noted that 

students need additional training to acquire an internal locus of con

trol. Brown, Campione, and Day (1980) also encouraged the utilization 

of additional instruction in how to employ monitoring skills that con

tinually evaluate a trained cognitive or learning strategy. This addi

tional instruction or subordinate strategy training seeks to discover a 

means for decreasing student dependency and .to provide a basis for 

strategy generalization. 

Research concerning self-management strategies may provide 

educators with a methodology for inducing maintenance of trained cogni

tive or learning strategies. Self-monitoring includes both se1f

assessment and self-recording processes. Karoly (1977) stated that an 

individual must realize that a need exists for the regulation of his or 

her behavior; note the appearance of the behavior; and administer 



appropriate consequences for the exhibited behavior. All of these 

processes can interchangeably maintain or alter behavior within an 

individual and encourage an active, purposive, and regulated approach 

to learning. 
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The literature on self-monitoring reveals various methods and 

purposes for utilizing self-management strategies. A majority of this 

research has concentrated on impulse control and has entailed little 

instruction in task strategies. However, recent studies have begun to 

observe the utilization of self-instruction, self-correction, and se1f

recording as possible maintenance activities during cognitive or learn

ing strategy training. Kosiewicz et a1. (1979) demonstrated the 

positive effects of self-instruction and self-correction on word lists 

and paragraph copying among learning disabled boys. Schumaker et a1. 

(1981) examined the utilization of an error-monitoring strategy for 

detecting errors in written tasks with learning disabled adolescents 

and found improved performance of written tasks. Cavanaugh and 

Borkowski (1979) developed hypothetical graphs for third grade children 

to observe the usage of a trained cognitive strategy following the 

introduction of the graphs. The results indicated improved performance 

and continued usage of the trained strategy. 

Self-recording procedures have also indicated positive results 

in improving performance and maintenance on specific tasks. Hallahan 

et al. (1979b) utilized a single subject design to illustrate the effects 

of a self-recording procedure with a learning disabled boy. Results 

showed a decrease in off task behavior previously recorded. Concomitant 

measures of arithmetic and handwriting revealed increases in academic 
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productivity as well. Further studies by Hallahan et a1. (1979a) 

found teaching students self··monitoring strategies utilizing both se1f

assessment and self-recording techniques were effective in increasing 

on task behavior. Paquin (1978) and Broden, Hall, and Mitts (1971) 

stated that the use of diaries, data cards, and graphs could result in 

improv~d targeted behaviors. There appears to be minimal research 

addressing the utilization of a self-graphing procedure as a se1f

monitoring technique for developing maintenance of a trained cognitive 

or learning strategy. 

Currently, limited knowledge exists on conditions that lead to 

sophisticated cognitive or learning strategy training within a classroom 

setting. Studies conducted by Wambold and Hayden (1975) and Ross and 

Ross (1978) within applied settings indicate that unique learning en

vironments are within our capabilities and steps must be taken to 

develop serviceable educational programming within the schools. 

Conclusion 

This review of the literature has concentrated on areas of 

research critical to implementing a cognitive or learning strategy 

approach for the development of study skills among the learning disabled 

population. It must be noted that a majority of the studies reviewed 

focused upon the elementary learner within laboratory settings. How

ever, implications from age-related studies on memory training and 

current research conducted by the University of Kansas Institute for 

Research in Learning Disabilities provide a basis for implementing a 



cognitive or learning strategy approach to classroom instruction with 

learning disabled adolescents. 
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In addition to reading and cognitive strategy research, infor

mation was presented concerning the development of maintenance proce

dures in conjunction with strategy training. The possibility of 

utilizing self-recorded graphs to minimize external controls and to 

encourage independent study was discussed as an important facet of 

cognitive or learning strategy training procedures. 

The need to investigate cognitive or learning strategy inter

vention within applied settings was also addressed. The demands of the 

secondary school environment and lack of responsive secondary-oriented 

intervention models generate a basis for examining alternative 

approaches for educational programming of the learning disabled adoles

cent. 



CHAPTER 3 

DESIGN OF THE STUDY 

The design selected for the study was the A-B-A-B-C design 

utilized in single subject research. Figure 1 illustrates the utiliza-

tion of the selected experimental design. 

A B A B C 

Baseline Strategy Baseline Direct Self-
Training Cueing Monitoring 

and 
Direct 
Cueing 

Figure 1. The A-B-A-B-C Design 

The A-B-A conditions of the experimental design permit imple-

mentation of the independent variable in order to determine the degree 

of relationship with the dependent variable (Robinson and Foster, 

1979). Experimental manipulation of the independent variable (mapping 

strategy) allowed the demonstration of a functional relationship with 

the dependent variable (number of correct responses on a recall exam). 
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During the initial treatment condition, each subject received strategy 

training in addition to direct cueing to promote continued use of the 

trained strategy. In the second baseline condition of the design, 

direct cueing was eliminated allowing subjects the option of using the 

trained mapping strategy. The third treatment condition within the 

experimental design reinstated the direct cueing for strategy used for 

those subjects who failed to demonstrate maintenance of the trained 

mapping strategy during the second baseline condition. The fourth 

treatment condition introduced a self-monitoring procedure to determine 

its effect upon maintenance of the trained strategy following the 

second direct cueing condition. 

Selection of Subjects 

The study was conducted within a study skills classroom located 

in a public high school serving a suburban area in a large southwestern 

city. Only those students having IQ's in the normal range and exhibit

ing deficits in one or more achievement areas are referred to the study 

skills classroom. Four male learning disabled adolescents placed in 

the study skills classroom following the required staffing procedure 

were selected as participants for the study. The criteria for selection 

of the four subjects were: (1) adequate school attendance, (2) similar 

middle class socioeconomic backgrounds, and (3) current diagnostic 

testing which measured at either fifth, sixth, or seventh grade level 

reading ability. 

The selected subjects had IQ's ranging from 85 to 95 as measured 

by the Wechsler Intelligence Scale for Children-Revised (Wechsler, 1974). 
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Reading Recognition grade level scores obtained on the Peabody Individ

ual Achievement Test (Dunn and Markwardt, 1970) ranged from 5.5 to 8.0. 

Reading Comprehension grade level scores obtained on the Peabody 

Individual Achievement Test ranged from 4.0 to 7.5. The subjects were 

17 and 18 years of age. None of the selected subjects had previously 

received instruction in the utilization of the mapping strategy and had 

not been enrolled in a vocational program at the secondary level. 

Materials 

The materials for the study consisted of 60 text passages, 60 

corresponding text passage exams, 12 strategy training passages, a voca

tional awareness survey, demonstration line graphs, and individually 

prepared graphs for recording text passage exam scores. 

Text Passages 

The text passages utilized in the study were developed from a 

vocational module entitled The Job Box: Pacemaker Program (1978) pub

lished by Fearon Pitman Publishers, Inc. Each text passage contained 

both specific job information as well as career preparation advice. 

The type of exposition used in the text passages could be 

classified as descriptive exposition (Young, Becker, and Pike, 1970). 

Descriptive exposition is defined as describing a concept or phenome

non. This type of exposition was selected because an informal survey 

of career guidance material and vocational texts showed that expository 

passages were often of the descriptive type. In addition to this in

formal survey of texts, two vocational teachers, a vocational coun

selor, a secondary teacher of the learning disabled, and a secondary 
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English teacher reviewed the text passages in order to determine their 

social validity. Each validator reviewed five randomly selected text 

passages and completed a questionnaire concerning the similarity of the 

passages to actual textbook material. A total of 25 text passages were 

reviewed by the participants in the social validation survey. The re

sults of the social validation survey revealed that those surveyed 

agreed to the representativeness of the reading level, content, and 

types of jobs discussed in the text passages developed for the study. 

The text passages were written using a category/attribute struc

ture. Each text passage contained a main topic, three clustering 

categories, and five attributes for each category. The categories 

varied according to occupational topic of the passage and included such 

concepts as hours and wages, job duties, job qualifications, education

al requirements, and other vocational information. Each category was 

noted by a new paragraph in the text passage. 

Each text passage consisted of 140-160 words. The Fry formula 

for determining the reading level of written material was used on one

sixth of the passages to ascertain .a consistent sixth grade reading 

level throughout the 60 text passages. An example of a text passage 

and map is presented in Appendix A. 

Text Passage Exams 

The text passage exams were 15 point fill-in-the-blank recall 

measures. Each text passage exam specifically addressed information 

located within the constructed map (i.e., the main idea, categories, 

and attributes for each category). The questions presented in the text 
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passage exams adhered to facts or primary meanings of terms explicitly 

expressed in the corresponding text passage. An example of a text 

passage exam is presented in Appendix B. 

Training Passages 

Twelve additional vocational text passages were written for 

utilization during strategy training. The training passages were 

developed in the same format as the text passages. The training pas

sages were not part of the numerically sequenced text passages and did 

not have corresponding text passage exams. Two of the training passages 

served as pretest and posttest measures during strategy training. 

Vocational Awareness Survey 

The Vocational Awareness Survey was developed from the titles 

of the 60 vocational text passages. A closed form survey required each 

subject to evaluate his knowledge about each job on a scale of one to 

four. The Vocational Awareness Survey is presented in Appendix C. 

Demonstration Line Graphs 

Four demonstration line graphs served as visual aids during 

self-monitoring training. Each line graph represented a student's test 

scores in a specific subject area, such as math or history, recorded 

during a four week period. 

Individual Graphs , 

Text passage exam scores for each subject were recorded during 

both experimenter monitoring and self-monitoring on individually pre

pared graphs. Each graph was constructed with the possible exam scores 



of 0-15 placed on the Y axis of the graph and the text passage exam 

sequence numbers placed on the X axis of the graph. 

Procedures 
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To determine text passage presentation for each subject and to 

control for prior knowledge, the experimenter followed these guidelines: 

1. The Vocational Awareness Survey was administered to each sub

ject. Job titles were deleted when three out of the four 

subjects indicated a familiarity with the job title by circling 

the number one (I know a lot about this job) on the Likert 

scale of the survey. The six text passages that were removed 

from the study were: School Cafeteria Worker, Custodian, 

Kitchen Helper, Nurses Aide, Dishwasher, and School Office 

Worker. 

2. Each text passage and corresponding text passage exam was 

assigned a number. A random drawing of the assigned text pas

sage numbers was conducted for each subject to determine the 

order of presentation for the text passage. 

The procedure for the study consisted of data collection via 

administration of a daily text passage and corresponding 15 item text 

passage exam. Throughout the study, the text passages and corresponding 

exams were distributed and collected by the experimenter. During all 

experimental conditions, each subject was presented with a text passage 

at the beginning of the class period. Each subject was alloted ten 

minutes to read the text passage, draw a map if necessary, and informed 

that a text passage exam would be administered during the last ten 
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minutes of that same class period. The elapsed time between the read

ing of the text passage and administration of the exam was approximately 

35 minutes. During the 35 minutes, strategy training or graphing train

ing was conducted during intervention conditions as well as typical 

classroom activitie~. When training was not being implemented, daily 

classroom activities were conducted during this elapsed time. 

Assistance was provided with pronunciation of technical voca

tional terms during reading. Each subject was also assured that mis

spelled words on the text passage exam would not be interpreted as an 

incorrect response. All scores were presented to the subjects as the 

number of correct responses. Each subject was individually informed 

of his respective exam score prior to the end of the class period. 

Initial Baseline Condition 

The initial baseline involved the presentation of a daily text 

passage and corresponding text passage exam. This procedure continued 

until a stable baseline or descending trend was noted in the individu

ally recorded exam scores. 

Mapping Training and Direct Cueing 

The sequence of instructional steps discussed in this section 

was developed to instruct the students in the use of the mapping strat

egy. Direct cueing of each individual subject to develop a text pas

sage map was initiated during the training procedure and continued 

throughout the remainder of the first experimental condition to insure 

utilization of the mapping strategy by the subjects. The presentation 



of a daily text passage and corresponding text passage exam continued 

throughout the instructional steps. 
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Step l--Pretest. Each subject was individually administered a 

pretest passage to determine his ability to select the main topic, 

categories, and category attributes prior to training of the mapping 

strategy. The responses were verbally related to the experimenter for 

recording. 

Step 2--Main Topic. Three training passages were presented to 

a subject. The subject was instructed to read aloud the first training 

passage. Following the reading of the training passage and a short dis

cussion about the main topic concept, the subject was asked to select 

the main topic of the first training passage by underlining the main 

topic in the training passage. A blank sheet of paper was presented to 

the subject after the correct identification of the main topic in order 

to begin the mapping procedure. The experimenter first demonstrated 

how to draw the main topic section of a map and then instructed the 

subject to write the underlined main topic of the training passage 

within the topic section of the map. The subject was then instructed 

to independently repeat the underlining and map drawing procedure for 

the second and third training passages. The experimenter observed the 

development of the independently drawn maps and provided corrective 

feedback to the subjects upon completion of both map sections. At the 

end of the training session, the subject had the beginnings of three 

separate maps for each of the· training passages he had received. In 

addition to the training passages, the current day's text passage was 
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returned to the subject and the procedure was repeated for a fourth 

time with the exception of the underlining of the main topic. The 

criteria for completion of this training step was the correct selection 

and drawing of the main topic section of a map in one of the last two 

training passages in addition to a correct map section for the daily 

text passage. Additional sets of training passages were available for 

further training but were not required by any of the four subjects. 

Step 3--Categories. The three training passages and incomplete 

maps developed during instruction of the main topic were returned to 

the subject. The subject was instructed to reread the training passage. 

The experimenter discussed the category concept and assisted the subject 

in locating and underlining the three categories found within the first 

training passage. Utilizing the appropriate map for that particular 

training passage begun in Step 2 of the training procedure, the subject 

was shown how to draw the three category sections of the map. The names 

of the three underlined categories were then placed within the map by 

the subject. Instructions were then given to repeat the procedure for 

the next two training passages. The experimenter observed the develop

ment of the independently drawn map sections and provided corrective 

feedback upon completion of the map sections. The daily text passage 

was then returned to the subject with instructions to draw a map which 

included both main topic and category sections. The criteria for com

pletion of this training step were the correct selection of categories 

and map construction for one of the last two training passages in addi

tion to the correct map sections (main topic and categories) of the 
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current day's text passage. Additional training passages were available 

for further training but were not required by any of the four subjects. 

Step 4--Attributes. The training passages and maps utilized 

during the main topic and category training steps were returned to the 

subject for instruction in locating category attributes. The subject 

was instructed to reread the training passage. Using the first training 

passage, the subject was assisted in locating and underlining the five 

category attributes for each category after a short discussion concern

ing attributes. The map for the first training passage was used to 

demonstrate the procedure for including the attribute sections within 

the map. The underlined attributes of the first training passage were 

then placed in the appropriate attribute sections of the map by the 

SUbject. The subject was then instructed to independently repeat this 

procedure for the second and third training passages. The experimenter 

observed the development of the independently drawn map sections and 

provided corrective feedback to the subject upon the completion of the 

map sections. The current day's text passage was then returned to the 

subject with instructions to draw a complete map for that text passage 

which included the main topic, category, and category attribute sec

tions. The criteria for successful completion of training Step 4 were 

the correct selection of four out of five attributes for each category 

within both the training passages and text passage and utilization of 

the correct mapping procedure. Additional sets of training passages 

were necessary for further training by two of the subjects. 
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Step 5--Posttest. A posttest was administered to each subject 

following completion of mapping strategy training. Subject responses 

were verbally related to the experimenter for recording. The posttest 

required 100 percent accuracy for identifying 'the main topic, catego

ries, and category attributes of the posttest passage. 

Direct cueing to use the mapping strategy was implemented fol

lowing the completion of the mapping strategy training during the first 

treatment condition. Under direct cueing, the subjects were directed 

by the experimenter to draw maps for each day's text passage. The map 

for each passage was collected by the experimenter. Termination of 

this training and direct cueing condition occurred when a stable pattern 

was noted among the recorded exam scores. 

Second Baseline Condition 

During the return to baseline condition, the subjects were no 

longer given the direct cue to use the mapping strategy after reading 

the daily text passage. If the subject inquired about the continued 

use of the strategy, the response was, "You may use the mapping strategy 

if you like." The second baseline condition was terminated if a de

scending trend in the data was observable. During the second baseline 

condition, the experimenter noted on the experimenter graphs if a sub

ject used a map for each of the daily text passages. 

Second Treatment Condition 

The second treatment condition reinstated the direct cueing for 

those subjects who discontinued utilizing the mapping strategy in the 

second baseline condition. No further training of the mapping strategy 



was included during this second treatment condition. Termination of 

the second direct cueing condition occurred when an observable upward 

trend was noted in the exam scores recorded on the individual graphs. 

Self-Monitoring 
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The final treatment condition of the study introduced a self

recording procedure (graphing) to subjects who participated in the 

second direct cueing condition of the study. The self-monitoring pro

cedure consisted of subjects recording their daily text passage exam 

scores on personal graphs after receiving their corrected exams from 

the experimenter. These personal graphs did not include previous scores 

obtained on text passage exams., The daily graphing of text passage exam 

scores was initiated during Step I of the self-monitoring training pro

cedure and continued throughout the remainder of the final treatment 

condition. During the self-monitoring condition of the study, the sub

jects did not receive the direct cue to use the mapping strategy. No 

discussion was initiated with the subjects concerning their personal 

graphs. The experimenter did continue to record the daily text passage 

exam scores on the experimenter graphs throughout the self-monitoring 

condition. 

Step I--Demonstration Graphs. The experimenter presented two 

of the four demonstration line graphs to the subject. Both the experi

menter and the subject discussed and interpreted two of the demonstra

tion line graphs by indicating increases, decreases, and consistencies 

among data points. The third and fourth demonstration line graphs were 

then presented to the subject with instructions to interpret the line 



graphs indicating increases, decreases, and consistencies within each 

graph. Each graph contained five visible trends which the student 

could identify by looking at the graph. The criterion for completion 

of this training step was identification of three of the five observ

able trends in the data on each demonstration line graph. Additional 

demonstration graphs for further training were not required by either 

of the self-monitoring subjects. 
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Step 2--Graphing Procedure. In instructing the subject on how 

to develop a line graph, each subject was given a sheet of graph paper 

with possible scores of 0-15 listed vertically on the graph and exams 

labeled A-J listed horizontally on the graph paper. The experimenter 

provided the subject with a list of A-J exam scores. Scores for exams, 

A, B, and C were used during a demonstration of the graphing procedure. 

The subject then placed the remaining exam scores on the graph and con

nected the dots ~sed as marking on the graph. The subject was then 

presented with two sheets of graphing instructions similar to those 

used during the demonstration of the graphing procedure. The subject 

was instructed to complete each graph and received no further assistance 

from the experimenter. The criterion for completion of this step in the 

line graphing training was the correct graphing of one of the indepen

dently developed graphs. 

Analysis of the Data 

The data were analyzed so that the following questions could 

be addressed: 



1. Will the mapping strategy increase :text recall of learning 

disabled adolescents? 
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2. Will secondary learning disabled students continue to maintain 

the use of the trained strategy onGe direct cueing has ceased 

and if so what effect dOes maintena.nce have on recall? 

3. Does self-monitoring mail\tain the Ultilization of the trained 

mapping strategy when direct cueingr is terminated? 

To answer these question~, the number of correct responses on 

the daily text passage exams was recorded on individual graphs by the 

experimenter. A classroom aide ~mployed b~r the school district also 

corrected 10 percent of the text passage exams in order to establish 

reliability of the dependent vari,.able. A reliability coefficient of 

.99 was obtained. 

Transformation of the da~:a points ,into line graphs reflected 

the level of change in experimeni:al conditions. Visual analysis of the 

data provides the primary source of information decisions regarding 

experimental outcomes. Parsonsorl and Baer: (1978) stated that in any 

functional analysis of behavior, visual an~lysis of graphic data is 

the primary source on which on-gq)ing reseafch decisions are made. 

Design Streng~:hs and Limitations 

The disadvantage of the l\-B-A-B-C design is that any conclusions 

reached concerning treatments ar~ restrict~d to their particular order 

of presentation within the studYr Therefore, a comparison across main

tenance conditions is restricted to the de~ign format. 
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As in all single subject research, no inferences about experi

mental effects can be drawn for populations other than the subjects 

involved in the study. 

The advantages of the utilization of single subject research 

are: (1) subjects of varying ranges of ability may participate in the 

study; (2) the design is sensitive to individual differences in per

formance among subjects; (3) each subject acts as his own control. 

The specific advantages of the utilization of the A-B-A-B-C 

design are that the design permits evaluation of the intervention by 

alternating the baseline condition with the intervention and that it 

provides a comparison of performances under different conditions. 



CHAPTER 4 

RESULTS 

This chapter presents results of text passage recall following 

mapping strategy training as well as during baseline conditions, direct 

cueing and self-monitoring maintenance procedures. 

The A-B-A-B-C design consisted of five measurable conditions: 

(1) the initial baseline condition, (2) an initial treatment condition 

which provided both mapping strategy training and direct cueing to use 

the strategy, (3) a second baseline condition which removed the direct 

cueing for strategy use, (4) a second treatment condition which rein

stated the direct cueing for strategy use, and (5) a third treatment 

condition which introduced a self-monitoring procedure in lieu of the 

direct cueing procedure for purposes of maintenance. All subjects were 

exposed to the initial baseline, initial treatment, and second baseline 

conditions of the study. Subjects who failed to demonstrate maintenance 

of the trained mapping strategy during the second baseline condition 

(removal of direct cueing) received further intervention as indicated by 

the A-B-A-B-C design. 

During all of the experimental conditions, data were collected 

via administration of daily text passages and corresponding 15 item 

text passage exams. 

40 
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For each subject the text passage exam scores arc presented as 

data points recorded on a line graph. Each graph contains the follow-

ing elements: (1) an x axis representing the numbered daily text pas-

sages, (2) a y axis representing the 15 correct responses obtainable on 

each text passage exam, (3) data points representing performance on the 

daily text passage exams, (4) asterisks indicating the end of training 

procedures, (5) arrows indicating use of the mapping strategy during 

maintenance conditions (removal from direct cueing), and (6) x's indi

cating environmental variables which may have affected a text passage 

exam score on a particular day_ The results for each research question 

are presented separately. 

Question 1: Efficacy of the Mapping Strategy 

The efficacy of the mapping strategy for increasing text recall 

is found in data related to Question 1. 

Question 1: Will the mapping strategy increase text recall of 

learning disabled adolescents? 

As Figure 2 illustrates, for Subject I there was an increase in 

text recall following the mapping strategy training during all subse

quent conditions. An initial baseline mean score of 5.3 correct re

sponses on the text passage exams increased to a mean score of 10.0 

correct responses during training and direct cueing; a positive differ

ence of approximately five correct responses. A comparison of mean 

scores between the initial and second baseline conditions demonstrates 

that Subject I did not revert to his initial baseline mean of correct 

responses. The second baseline mean score of 8.3 correct responses on 
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the text passage exams increased to 11.4 correct responses during the 

second direct cueing condition; a positive difference of three correct 

responses. A mean score of 10.3 correct responses was recorded during 

the self-monitoring condition. Prior to termination of the study, an 

additional cueing condition resulted in a mean score of 12.7 correct 

responses on three text passage exams. For the overall study, Subject I 

demonstrated a greater recall of text passage information following map

ping strategy training. 

As Figure 3 illustrates, Subject II also demonstrated an in

crease in text recall following mapping strategy training. An initial 

baseline mean score of 5.7 correct responses on the text passage exams 

increased to a mean score of 12.4 correct responses; a positive differ

ence of approximately six correct responses. A difference in mean 

scores recorded between the initial and second baseline conditions is 

approximately four correct responses demonstrating a greater recall of 

information during the second baseline condition. The second baseline 

mean score of 10.0 correct responses rose slightly to 11.9 correct re

sponses during the second direct cueing condition. An increase in 

recall similar to the initial treatment condition (12.4 correct re

sponses) was demonstrated during the self-monitoring r.nndition when a 

mean score of 12.8 correct responses was obtained on text passage exams. 

For the overall study, Subject II demonstrated a greater recall of text 

passage information following mapping strategy training. 

As Figure 4 illustrates, Subject III also demonstrated a greater 

text recall following the mapping strategy training. A mean score of 

7.0 correct responses on text passage exams during the initial baseline 
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condition increased to 10.3 correct responses dur~ng the training and 

direct cueing condition. The difference between ~ean scores is approxi

mately three correct responses. An individual exqrn score of six re

corded during the training and cueing condition w~s attributed to six 

week tests. Subject III consistently demonstrateq an ~ncrease in text 

passage recall throughout the second baseline conqition. The second 

baseline mean score of 13.0 correct responses is ~pproximately three 

correct responses above that obtained during the t~rain~ng and direct 

cueing condition. For the overall study, Subject III demonstrated a 

greater recall of text passage information follow:j..ng mapping strategy 

training. 

As Figure 5 illustrates, for Subject IV t~ere was an increase 

in text recall following mapping strategy trainin~. An initial baseline 

mean score of 9.7 correct responses on the text p~ssage exams rose to a 

mean score of 12.7 correct responses, a differenc~ of three correct 

responses. Subject IV continued to demonstrate ap inc.rease in recall 

throughout the second baseline condition. For thl"! ove,rall study, 

Subject IV demonstrated a greater recall of text passa.ge information 

following mapping strategy training. 

In summary, results were presented which .addreiss research 

question 1: Will the mapping strategy increase text recall of learning 

disabled adolescents? A comparison of baseline and t~eatment condition 

mean scores was presented for each of the four sU.bjects. For all sub

jects, scores on the text passage exams increaseq following mapping 

strategy training. For Subjects I and II, mean qcores were markedly 

improved. An increase of approximately five corr·ect responses or 
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one-third of the text passage exam questions was demonstrated. Sub

ject III demonstrated an increase in correct responses following strat

egy training and continued to improve upon recall throughout the second 

baseline condition. The difference in mean scores between the initial 

and second baseline conditions was almost doubled. For Subject IV, a 

moderate increase in correct responses was demonstrated throughout the 

study. 

Question 2: Maintenance of Strategy 

Maintenance of the trained mapping strategy and its effect upon 

recall is found in data related to Question 2. 

Question 2: Will secondary learning disabled students continue 

to maintain the use of the trained mapping strategy once direct cueing 

had ceased and if so what effect does maintenance have on recall? 

From Figure 2 it can be seen that Subject I did not use the 

mapping strategy when direct cueing ceased, therefore not maintaining 

use of the strategy. Although text passage exam scores did not return 

to the level recorded during the initial baseline condition, a decrease 

in exam scores led to a mean score of 8.3 correct responses for the 

second baseline condition, a decrease from the first treatment condi

tion of approximately two correct responses. For Subject I, the effect 

of not using the mapping strategy led to lowered text passage exam 

scores. 

As Figure 3 illustrates, Subject II also discontinued the use 

of the mapping strategy when not directly cued, therefore not maintain

ing the use of the strategy. Text passage exam scores remained at a 



49 

higher level than previously demonstrated during the initial baseline 

condition, but there was a two point mean score decrease from the 

treatment condition .of 12.4 to the 10.0 recorded during the second 

baseline condition. For Subject II, the failure to maintain the trained 

mapping strategy led to a slight decrease in recall. 

Figure 4 illustrates that Subject III continued to use the 

trained mapping strategy when no longer cued with the exception of three 

days during the second baseline condition. The continued maintenance of 

the trained strategy led to a higher recall than previously recorded 

during the training and direct cueing condition. A mean score of 13.0 

correct responses was obtained by Subject III during the second baseline 

condition, an increase of three correct responses above the training and 

direct score of 10.3 correct responses. The three days that Subject III 

did not use the trained strategy indicate that recall did decrease 

slightly but was within the range of scores obtained when the strategy 

was used. The overall effect was a further increase in recall of text 

information. 

As Figure 5 illustrates, Subject IV also continued to use the 

mapping strategy when not directly cued with the exception of two days. 

A mean score of 12.5 correct responses recorded during the second base

line condition is similar to the mean score of 12.7 obtained by Sub

ject IV during the training and direct cueing condition. The two days 

the subject did not use the trained strategy led to lowered recall. 

The overall effect of continued use or maintenance of the mapping 

strategy by Subject IV is recall similar to that demonstrated during 

the training and direct cueing condition. 
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In summary, results were presented which answer Question 2: 

Will secondary learning disabled students continue to use the mapping 

strategy once direct cueing has ceased and if so what effect does 

maintenance have on recall? Of the four subjects selected for the 

study, Subjects III and IV did continue to utilize the trained mapping 

strategy and Subjects I and II discontinued using the strategy when 

they were not cued to use it. The effect of maintenance appears to be 

an increase or sustainment of recall achieved during direct cueing. 

Subjects III and IV, who demonstrated maintenance of. the strategy con

tinued to achieve exam scores similar to or above those exhibited during 

the training and direct cueing condition. Subjects I and II who did not 

continue to use the strategy demonstrated lowered recall during the 

second baseline condition. 

Question 3: Self-Monitoring 

The effect of self-monitoring upon maintenance of the trained 

mapping strategy is presented in data related to Question 3. 

Question 3: Does self-monitoring maintain the utilization of 

the trained mapping strategy when direct cueing to use the strategy is 

terminated? 

As Figure 2 illustrates for Subject I, the self-monitoring 

condition did not result in continued use of the mapping strategy when 

direct cueing was terminated. With the exception of two days, Subject I 

did not continue to use the mapping strategy. Exam scores recorded for 

the two days that the mapping strategy was used indicated an improved 

recall and contributed to the mean score of 10.3 correct responses 
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recorded for the self-monitoring condition. A downward trend in the 

exam scores during the self-monitoring condition prompted a reinstate

ment of the direct cueing condition prior to termination of the study. 

As Figure 3 illustrates, Subject II did continue to use the 

trained mapping strategy throughout the self-monitoring condition. A 

comparison of mean scores between the second treatment condition (direct 

cueing) and self-monitoring indicates a slight increase in recall (one 

correct response) during self-monitoring. Subjects III and IV were not 

introduced to the self-monitoring condition because they had previously 

demonstrated maintenance of the trained mapping strategy during the 

second baseline condition of the study. 

In summary, results were presented which answer Question 3: 

Does self-monitoring maintain the utilization of the trained mapping 

strategy when direct cueing to use the strategy is terminated? Only 

two subjects were trained in the self-monitoring procedure during the 

study. The subjects exhibited a contrasting response to the se1f

monitoring condition. Subject I did not continue to consistently use 

the mapping strategy when no longer directly cued resulting in slightly 

lower recall scores. Subject II continued to use the mapping strategy 

following the termination of direct cueing and demonstrated a slight 

increase in recall during the self-monitoring condition. 

Summary 

This section of the Results Chapter presents a summary of the 

findings related to research questions 1 through 3. Each question is 

briefly discussed below. 



Question 1: will the mapping strategy increase text recall 

of learning disabled adolescents? 
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For all subjects, the training of the mapping strategy did in

crease text recall. Two subjects showed a marked increase in recall 

during the training and direct cueing condition which introduced the 

mapping strategy. The two remaining subjects demonstrated a moderate 

increase in text recall during the training and direct cueing condi

tion. Subjects who received the second treatment condition (direct 

cueing) further demonstrated an increase in recall of text information 

when utilizing the mapping strategy. 

Question 2: Will secondary learning disabled students continue 

to maintain the use of the trained mapping strategy once direct cueing 

to use the strategy has ceased and if so what effect does maintenance 

have on recall? 

Of the four subjects selected for the study, two subjects con

tinued to use the mapping" strategy and two subjects discontinued its 

use. The effect upon recall of the two subjects who demonstrated 

maintenance of the trained mapping strategy was a further increase or 

sustainment of exam scores. 

Question 3: Does self-monitoring maintain the utilization of 

the trained mapping strategy when direct cueing is terminated? 

Conflicting data were obtained on the two subjects who received 

self-monitoring training. One subject continued to use the mapping 

strategy resulting in a slight increase in exam scores while the other 

subject did not utilize the mapping strategy during the self-monitoring 

condition resulting in a slight decrease in exam scores. 



CHAPTER 5 

CONCLUSIONS, DISCUSSION, AND IMPLICATIONS 

This chapter provides an overview of the problem and prqcedures,. 

a summary of the conclusions drawn from the results, a discussiqn of the 

conclusions, implications of the study, and recommendations for addi

tional research. 

Overview of the Problem and Procedures 

Special educators have begun examining alternative instr-uctiona1 

interventions for learning disabled adolescents. Traditiona11y~ educa

tional programming for the learning disabled adolescent has beell di

rected toward basic skill remediation. The use of elementary b~sed 

instructional interventions in secondary resource classrooms ha~ not, 

however, appeared to meet the educational needs of the learning disabled 

adolescent. 

A recent focus on cognitive or learning strategy interv~ntions 

has brought new instructional alternatives to the attention of teachers 

of the. learning disabled adolescent. A primary focus of these ~ew 

instructional interventions has been the development of study s~ills 

which may assist the learning disabled adolescent in recall of ~::ontent 

area information. 

Alley and Deshler (1979) proposed a learning strategies approach 

to education of the learning disabled adolescent. This approac~ is 
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designed to facilitate the acquisition, storage, and recall of informa

tion. These study skills are necessary for successful learning experi

ences within the secondary school curriculum. 

Studies concerning cognitive or learning strategy intervention 

have provided information about changing strategies of thought among 

students. Rehearsal, categorization, and elaboration strategies have 

been examined concerning their effectiveness in improving recall with 

secondary school-aged students. However, cognitive or learning strategy 

training programs have not been throughly investigated among the learn

ing disabled adolescent population. 

A mapping strategy emphasizing the recall of text information 

was proposed by Armbruster and Anderson (1980). The mapping strategy 

was designed to represent the important relationships in a text passage 

through the use of an interconnected diagram. The mapping strategy was 

modified for the study in that it focused ana particular type of text 

structure, category-attribute text structure. 

This study examined the effects of the trained mapping strate~J 

on recall of vocational text passages with four learning disabled adol

escents. An A-B-A-B-C design allowed for a mapping strategy training 

and direct cueing condition in addition to a self-monitoring condition 

following strategy training. The effectiveness of the strategy training 

was measured by the administration of daily text passages and correspon

ding text passage exams. The number of correct responses on each text 

passage exam was recorded on individual graphs. Transformation of the 

data points into line graphs reflected the level of change during each 

experimental condition. Those subjects failing to demonstrate 
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maintenance of the trained mapping strategy were introduced to the 

self-monitoring procedure following a reinstatement of the direct cueing 

condition. 

Summary of Results and Conclusions 

The procedures described above yielded the following results: 

1. All the subjects in the study demonstrated an increase in 

recall performance following mapping strategy training. 

2. All the subjects in the study maintained use of the trained 

mapping strategy during the direct cueing condition. 

3. Two of the four subjects in the study did not demonstrate 

maintenance of the trained mapping strategy when no longer 

directly cued to use the strategy. Failure of these subjects 

to consistently use the strategy resulted in moderate declines 

in recall. 

4. Two of the subjects in the study demonstrated maintenance of 

the trained mapping strategy when no longer cued. One of 

these subjects continued to increase his recall performance in 

the second baseline condition. The other subject's recall 

during the second baseline condition remained similar to the 

recall demonstrated during the training and direct cueing 

condition. 

5. The two subjects who failed to demonstrate maintenance of the 

trained mapping strategy were introduced to the self-monitoring 

procedure. For one subject, the self-monitoring procedure had 

little effect upon maintenance of the trained strategy. The 



56 

other subject b~gan jl:o consistently use the trained mapping 

strategy and reqall increased. 

Discussion of the Conclusions 
-,...---

Efficacy of the Mapping Strategy 

The first conch,lsion of this study relates to the efficacy of 

the mapping strategy fO];- imp;t'oving text recall. Results from the study 

indicate that text reca+l can be facilitated among learning disablad 

adolescents with the ut;Llizaltion of the mapping strategy. Subjects I 

and II demonstrated lar~e gains in recall shortly after the implementa-

tion of strategy trainil1g. Experimenter observations during strategy 

training sessions indic~ted that the marked increase in recall may have 

been partially related to in:creased individual attention within the 

classroom. However, th~ inc~ease in text recall continued after train-

ing was completed and oply the direct cueing was given. Subjects did 

not revert to their initial baseline level throughout the remainder of 

the study. Subj ects II;r and IV also demonstrated an increase in recall 

following strategy traiping.: A low score obtained during strategy 

training by Subject III refl,ects an environmental condition beyond ex-

perimental control. On this day, Subject III was experiencing frustra-

tions encountered during six: week tests. Subject IV's slight increase 

in recall following strategy is a result of a higher baseline perfor-

mance. However, Subject IV's failure to use the mapping strategy on 

passage 26 during the s,econd baseline condition indicated that the 

strategy did influence recall of textual information. In addition, 

Subject IV's decision not to! use the mapping strategy on the day of the 
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Senior Class Assembly resulted in a lower text passage exam score. In 

summary, all subjects demonstrated improved recall performance following 

mapping strategy training. 

Mapping Strategy Training 

Each subject responded quickly to the mapping strategy training 

procedure. The time necessary for completion of the mapping strategy 

training for all subjects was approximately one and a half hours accumu

lated over four or five training sessions. The individualized, sequen

tial training procedure in addition to corrective feedback during 

training assisted the subjects in assimilating the mapping strategy. 

Similar findings were noted by Deshler et al. (1980b), Torgesen (1980), 

and Brown and Palinscar (1982). 

An examination of the maps drawn by the subjects during the 

study led to these observations. (1) Each subject appeared more con

cerned with the correct placement of information within the map struc

ture than with the quality of the map construction~ After strategy 

training was completed, all the subjects stopped drawing uniform boxes 

or sections of the map. Toward the end of the study, one subject did 

not use the map construction at all but listed the appropriate informa-

tion in places where the boxes would have been. (2) Each subject began 

using abbreviations and familiar vocabulary within the maps as the study 

progressed. The term education became school and words such as work and 

electrical were abbreviated. (3) The few errors noted on the maps were 

usually located in the attribute sections. Duplication of attributes 

was the common error, such as wrench and socket wrench listed as two 



separate attributes within the map. Incorrect selection of an attri

bute for the map generally resulted in an incorrect response on the 

related exam question. 
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Familiarization with the mapping strategy appeared to allow the 

subjects to manipulate the time involved in developing a map. As the 

study progressed, the maps were often completed within five minutes as 

compared to approximately 15 minutes during the initial strategy train

ing. Armbruster and Anderson (1980) noted a decrease in motivation to 

use the mapping strategy among subjects and suggested that the time 

required to draw acceptable maps may have influenced subject interest 

in utilization of the mapping strategy. 

The uniform construction of text passages may have contributed 

to the familiarization each subject developed with the mapping strategy. 

At the end of the study, three of the subjects received generalization 

text passages taken directly from vocational texts. Each of the gener

alization passages included a varied number of categories and attributes 

in contrast to the three categories and five category attributes used 

in the daily text passages. Maps constructed with the generalization 

text passages were not altered by the three subjects to assimilate the 

varied categories and attributes. Generalization text passage exam 

scores also decreased as compared to levels obtained during the study. 

Similar research findings concerning the lack of strategy generalization 

were observed by Bilsky, Evans, and Gilbert (1972), Mayer and Greeno 

(1972), and Nitsch (1977). 
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Maintenance of the Trained strategy 

The remaining con~lusions of the study focus upon the mainten

ance of the trained mapping strategy. All of the subjects demonstrated 

an improved recall during the direct cueing conditions of the study. 

Previous research has indicated that teacher directed activities encour

age an external locus of control and may lead to learned helplessness 

reflected in low motivation to continue strategy use (Dweck and Licht, 

1978; Nicholls, 1979). A dependency on teacher directed activities was 

demonstrated by Subjects I and II within the study. Both subjects 

failed to continue to use the mapping strategy when no longer directly 

cued. Maintenance of the t~ained strategy may correlate with the amount 

of personal motivation or awareness of the strategy's usefulness per

ceived by the student. In contrast, Subjects III and IV often asked 

about their exam scores and could recall scores obtained on the previous 

day. 

Subjects I and II were introduced to the self-monitoring proce

dure to ascertain if awareness of strategy usefulness would encourage 

maintenance of the trained strategy. Results obtained during the self

monitoring condition with Subjects I and II indicated that a graphic 

display of test scores may not be sufficient to develop awareness of 

strategy usefulness among learning disabled adolescents. Subject II did 

continue to use the trained mapping strategy during the self-monitoring 

condition. Paquin (1978) also demonstrated effective use of self

recording procedures on improving academic performance of students. 

Subject I did not respond to the use of the self-monitoring procedure 

during the study when no longer directly cued. It appears that 
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self-recorded exam scores were not sufficient motivation to continue 

using the trained mapping strategy for one subject in the study. This 

assumption is further verified by the subject's use of the mapping 

strategy for two text passages during the self-monitoring condition. 

On both of these text passages, higher scores were visibly demonstrated 

on the individual graph. However, Subject I discontinued using the map

ping strategy after achieving these two higher text passage exam scores. 

Therefore, maintenance of a trained strategy may reflect both the 

student's motivation· or self-control in addition to the awareness of 

the strategy's usefulness. 

For the overall study, each subject demonstrated intraindividual 

and interindividual variability. The importance the student placed upon 

classroom achievement appeared to influence intersubject variability 

during maintenance conditions. Intraindividual variability in scores 

seemed to be influenced by setting events, e.g., break-up with a girl

friend, six week tests, and Senior Class Assembly. 

Limitations 

The major limitation of this study involves the generalization 

of conclusions about the effectiveness of the mapping strategy which do 

not duplicate experimental conditions. The text passages were highly 

structured and written to accommodate individual reading levels not 

always characteristic of secondary textbooks. No conclusions can be 

drawn about the effects of the mapping strategy intervention with vari

ous content areas found within the secondary curriculum. 
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Another limitation of the study is that withdrawal of the map

ping procedure to ascertain its direct effect upon text recall was not 

implemented within the design of the study. The difference between 

drawing a map and not drawing a map may have led to a clearer distinc

tion of the act of drawing the map itself as an integral part of the 

mapping strategy. 

As with all single subject research design, TIn generalizations 

about treatment effects can be made to individuals outside of the study. 

Implications 

The major implication of this study is that a categorization 

mapping strategy may be a feasible alternati,ve for developing reading 

comprehension or recall among secondary learning disabled students. 

Teaching strategies of thought in addition to content appears to facili

tate recall among this population. Secondary teachers of the learning 

disabled may often assume that adolescents have already acquired basic 

study skills. It is likely that this assumption may have a direct 

effect upon achievement levels obtained by learning disabled students 

within both resource and regular classrooms. Experimental manipulation 

of study skills behavior or strategies of thought may assist secondary 

teachers of the learning disabled in developing classroom interventions 

which will improve academic performance and concurrently prepare stu

dents for placement in regular classrooms'. 

Another implication of this study is that intra individual and 

interindividua1 variables concerning maintenance of trained learning 

strategies must be recognized and accommodated within the classroom. 
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The subtle effects of self-control on maintenance of trained strategies 

among learning disabled students could possibly be overlooked when 

teacher directed activities are terminated. There was some indication 

in this study that the concept of locus of control within the student 

could encourage or discourage development of independent study habits 

among the learning disabled population. 

Recommendations for Future Research 

There are various types of cognitive or learning strategies that 

teachers may utilize in improving recall with learning disabled stu

dents. Currently, little information is available concerning the class

room implementation of these strategies, developing maintenance of the 

trained strategies, or methodologies for encouraging generalization of 

trained cognitive or learning strategies. This lack of knowledge con

cerning cognitive or learning strategies is especially evident among 

the secondary learning disabled population. This leads to three recom

mendations for future research: 

1. Further studies which describe the effects of cognitive or 

learning strategy approaches to instruction within applied 

settings. 

2. Experimental studies which analyze the functional effects of 

both external and internal controls affecting maintenance of 

the trained strategy. 

3. Experimental studies which focus upon generalizing trained 

cognitive or learning strategies. 



Suggestions for future research relating specifically to the 

mapping strategy are: 

1. Implementation of the mapping strategy using other secondary 

cOlltent areas such as biology or history. 

-2. Implementation of the mapping strategy with variation in text 

structure. 
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3. Uti,lization of current textbooks during training and implemen

tat,ion of mapping strategy. 

4. Me~surement of the direct effects of map drawing on recall of 

te~t rna it:er ial. 



APPENDIX A 

DAILY TEXT PASSAGE AND MAP 

Sheet Metal Worker 

A sheet metal worker works on such things as air conditioning 
and heating ducts, and other things made out of lightweight metals. A 
sheet metal worker may work in the shop or go out to new homes and 
buildings to put in the metal products. 

There are many products or things a sheet metal worker will 
make while in the metal shop. Here are some of their products. They 
will build shelves, control boxes, and exhaust stacks. Heating ducts 
and air conditioning ducts are also made in sheet metal shops by sheet 
metal workers. 

The jQb duties of a. sheet metal worker will change if you work 
in the shop or out in the buildings as an installer. Sheet metal 
workers cut metal and use different kinds of power tools. They will 
also bend metals and put together the metal parts. They put the parts 
of metal together by using welding torches. These job duties are for 
sheet metal workers who do their job in the metal shop. 

worker. 
skills. 
should 

Some high school classes can help you to become a sheet metal 
Metal Shop, Wood Shop, and Shop Math can all help you with job 
If your high school offers classes in Welding or Drafting, you 

be sure to enroll in these classes. 

Most employers will only hire sheet metal workers who have a 
high school diploma. This semi-skilled job can help you earn good 
money. 
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SHEET METAL WORKER 

What They Make I I Working Conditions I I Classes Needed 

Heating Ducts Dirty Areas Shop Math 

Air Conditioning Hot & Cold Temps. Drafting 

Elect. Control Boxes 8:00-5:00 Hrs. Metal Shop 

Shelves Power Tools & Equip. Welding 

Kitchen Equipment Dangerous Wood Shop 

The mapping strategy displayed here is a modified version of the original mapping 
strategy developed by Armbruster and Anderson (1980). 
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APPENDIX B 

TEXT PASSAGE EXAM 

1. Two job duties of a sheet metal worker who works in the shop are 
________________ and ________ ~------

2. and are two classes you can take 
in high school to become a sheet metal worker. 

3. A sheet metal worker will build _______________ and ______________ __ 

4. A person who works with lightweight metals is called a -----------
5. A sheet metal worker will ----------- metal parts using a torch. 

6. and ducts are made by sheet metal ---------------
workers. 

7. Another class you can take to become a sheet metal worker not 
listed in question number 2 is 

8. A sheet metal worker may work in the 
to install the metal materials. 

________________ or go to homes 

9. The ~--~------~--of a sheet metal worker will change if he works 
in the shop or in homes. 

10. A person who installs air conditioning ducts is called a __________ _ 

11. is a good class to take in school to becolne a sheet 
metal worker. Do not use an answer listed in questions 2 or 7. 
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APPENDIX C 

VOCATIONAL AWARENESS SURVEY 

How much do you know about these jobs? 

1. I know a lot about this job. 
2. I know what you do on this job. 
3. I have heard of this job. 
4. I do not know about this job at all. 

Circle the number that tells what you know about each job listed below. 
You may only circle one number for each job. 

Auto Muffler Installer 
Service Station Attendant 
New Car Detailer 
Tire Service Man 
Tire Recappers Assistant 
Heavy Equipment Operator 
Glaziers Assistant 
Insulation Worker 
School Cafeteria Worker 
Bus Boy 
Welders Helper 
Shipping & Receiving 
Pharmacy Assistant 
Dairy Farm Hand 
Ditch Tender 
Library Assistant 
File Clerk 
Floor Covering Installer 
Custodian 
Lab Assistant 
Air Conditioning Mechanic 
Plumbers Helper 
Assistant Electrician 
Roofing Worker 
Kitchen Helper 
Sheet Metal Worker 
Building Maintenance 
Local Truck Driver 

1 2 3 4 
1 234 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 234 
1 234 
1 2 3 4 
1 234 
1 2 3 4 
1 234 
1 234 
1 234 
1 234 
1 234 
1 2 3 4 
1 234 
1 2 3 4 
1 2 3 4 
1 2 3 4 
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Assistant Auto Mechanic 
Auto Painters Helper 
Asst. Auto Upholsterer 
Asst. Auto Body Repair 
Parking Lot Attendant 
Painters Helper 
Plasterers Helper 
Bricklayer 
Dishwasher 
Waiter/Waitress 
Air Hammer Operator 
Stock Clerk 
Cattle Ranch Hand 
Milker 
Groundsmen 
School Office Worker 
Sheep Ranch Hand 
Furniture Upholsterer 
Veterinary Helper 
Antenna Installer 
Carpenters Helper 
Dry Wall Worker 
Cement Masons Helper 
Fry Cook 
Bakers Helper 
Warehouseman 
Box or Bag Boy 
Poultry Farm Hand 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 234 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
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Egg Gatherer 1 2 3 4 Crop Duster 1 2 3 4 
Park Maintenance Man 1 2 3 4 Tree Trimmer 1 2 3 4 
Media Center Worker 1 2 3 4 Messenger 1 2 3 4 
Park Ranger 1 2 3 4 Drapery Sewer 1 2 3 4 
Laundry Worker 1 2 3 4 Presser 1 2 3 4 
Hospital Worker 1 2 3 4 Orderly 1 2 3 4 
Nurses Aide 1 2 3 4 Flight Attendant 1 2 3 4 
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