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ABSTRACT 

The aging of the learning disabled population has necessitated 

the development of instructional methods designed to meet the unique 

requirements of the secondary setting. Learning strategies have been 

proposed as viable alternatives to the tutorial and basic skills 

approaches. This study investigated the effects of a.vocabulary learn­

ing strategy, SOS, on science concepts. Six mainstreamed learning dis­

abled adolescents who attended a high school resource room one period 

per day took part in this five month study. The design was a multiple 

basel ine across two sets of three subjects. 

A continuous basel ine was maintained for each subject, followed 

by staggered appl ication of the independent variable. The independent 

variable was a vocabulary learning strategy called SOS, an acronym for 

Search, Operate and Study. The dependent variables were tests of 

science vocabulary definitions and meanings at instructional and grade 

level. The experimental phases included a) basel ine, b) intervention 

which included training in instructional level materials and general iza­

tion to grade level materials, c) maintenance of the strategy over time 

and d) retraining if the strategy was not maintained. Criterion 

measures of strategy training in instructional level materials and 

strategy general ization to grade level materials were recorded during 

the intervention phase of the study. A pre and post measure of student 
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attitude toward science was administered prior to and at the end of the 

study. 

Visual analysis of the data indicated that this vocabulary 

learning strategy positively affected performance on grade level and 

instructional level science vocabulary tests for all subjects. Five 

of the six subjects were able 'to apply the total strategy to instruc­

tional level materials and generalize it to grade level materials. 

All subjects maintained at least part of the strategy. Strategy train­

ing positively affected attitudes toward studying science and science 

vocabulary. Overall findings were discussed in the context of learner 

characteristics and strategy efficacy. 



CHAPTER 1 

INTRODUCTION 

The emphasis in learning disabil ities historically has been on 

the identification and remediation of the elementary school child. 

However, many of these learning disabled children are now of high school 

age and still in need of services (Lerner p 1985). The Education for All 

Handicapped Children Act of 1975 (PL 94-142) which guarantees a free, 

appropriate, publ ic education to all handicapped individuals between the 

ages of 3 and 21, recent regulations for vocational programming for 

secondary and post secondary students (PL 98-199) and the unique demands 

of the high school curriculum have resulted in increased attention to 

the development of secondary and transitional programs. 

Mainstreamed learning disabled adolescents experience complex 

curriculum demands that necessitate innovative programming. Their basic 

reading, writing, spell ing and mathematics skills may be weak yet they 

must master the content presented in grade level texts. Secondary 

teachers assume that these basic skills have been mastered. While 

resource programs that address basic skills and tutorial needs are 

necessary, they do not fully meet the remediation requirements of the 

learning disabled adolescent (Meyen et al., 1980a). 

The mandate for appropriately serving secondary learning dis­

abled students and the unique demands of the secondary curriculum have 

resulted in the examination of program models that promote independent 
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learning. Alley and Deshler (1979) proposed a learning strategies 

approach that is designed to teach students how to learn. Learning 

strategies are techniques, principles or rules that facil itate problem 

solving and foster independent study. While it is assumed that the 

learning strategy approach will meet the needs of the mainstreamed 

adolescent, intervention studies that val idate the instructional method 

and identify effective strategies that are administratively feasible 

are needed (Meyen et al., 1980b). 

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

vocabulary learning strategy called SOS on two aspects of reading com­

prehension in science materials: (1) vocabulary definitions, and (2) 

vocabulary meanings or concepts. Vocabulary definitions refer to the 

statement of the meaning of the word and vocabulary meanings refer to 

the broader definitions derived from context through uses or examples. 

The Vocabulary Strategy is a cognitive learning strategy designed to 

teach the student to identify, define and integrate critical vocabulary 

to improve comprehension. SOS is an acronym for Search, Operate and 

Study, the three components of the strategy. 

The strategy is based on the knowledge hypothesis (Anderson and 

Freebody, 1981), a position that attempts to explain the high correla­

tion between vocabulary knowledge and 1 inguistic competency in 1 ight of 

conceptual frameworks rather than individual word meanings and verbal 

abil ity (Johnson, Toms-Bronowski, and Pittelman, 1982). Like the learn­

ing strategy approach, the knowledge hypothesis evolves from an informa­

tion processing paradigm (Johnson, Toms-Bronowski, and Pittelman, 1981). 

Mezynski (1983) examined eight vocabulary studies and found that 
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effective instructional techniques included the teaching of words in 

context and the active inv~lvement of the learner. Johnson and Pearson 

(1984, p. 177) state that IIvoca bulary knowledge and the acquisition of 

concepts go hand in hand. 1I Methods which integrate instruction in 

vocabulary acquisition skills with instruction in subject content, and 

actively involve the learner in developing meanings of content specific 

vocabulary are needed (Herber, 1978). 

Background of the Problem 

The discussion of the background of the problem focuses on four 

major issues: 

1. The need to examine the unique needs of the learning disabled 

adolescent in the ?econdary school environment. 

2. The need to investigate the effectiveness of the learning 

strategies model in appl ied settings. 

3. The need to develop effective learning strategies that facil­

itate the comprehension of content material. 

4. The need to assure general ization of the learning strategy 

across settings. 

Only recently have the educational and developmental needs of 

the junior and senior high school learning disabled student become a 

research focus. Several factors have served to direct the attention of 

researchers to this population. 

Learning disabil ities, once bel ieved to be curable, are not 

unique to the elementary child but continue to impact on school perfor­

mance at the secondary level (Cruickshank, Morse, and Johns, 1980; 



Meyen et al., 1980a). Mercer (1979) cited several characteristics of 

the adolescent including rapid physical growth and body change, sexual 

maturation that requires new sex roles, an awakening consciousness of 

self compared to group norms, the desire for independence, and the 

pressure of one's peer group that combine to significantly impact on 

learning. Coping with these developmental variables, as well as a 

learning disabil ity that according to Deshler (1978) impacts on social 

adjustment, social perception, self-concept and motivation can be 

devastating (Lerner, 1985). 

The demands of the secondary curriculum differ significantly 

from those at the elementary level. The secondary curriculum is 

organized around content areas with each subject taught by a different 

teacher. The differing expectations of each teacher, along with the 

basic skill deficits characteristic of the adolescent with a 'learning 

disabil ity, provide a real source of frustration when deal ing with the 

content curriculum in the mainstreamed setting. The basic skills model, 

predominant in elementary programs, and the tutorial model are the pro­

gram approaches most often used in secondary learning disabil ity 

resource rooms (Deshler, Lowrey, and Alley, 1979). The tutorial model 

provides immediate assistance for a specific need but 1 ittle or no help 

for ensuing problems. The basic skills model often adds assignments to 

an already over-burdened student. 

The Institute for Research in Learning Disabilities at the 

University of Kansas has focused its research on the Learning Strategies 

Model of Intervention. Alley and Deshler (1979, p. 13) defined learn­

ing strategies as "techniques, principles, or rules that will facil itate 



the acquisition, manipulation, integration, storage and retrieval of 

information across situations and settings." The model attempts to 

actively engage the student in learning through cognitive rather than 

content intervention. Its emphasis on problem solving and independent 

learning make it a viable alternative for secondary programming. 

The learning disabled individual is characterized as one who 

does not employ appropriate task strategies but who, through training 

in metacognitive skills, can be taught to use learning strategies 

(Hagan and Stanovich, 1977; Torgesen, 1977; Wong, 1982). In theory, 

learning strategies with their emphasis on problem solving not only 

aid the learning disabled adolescent in coping with the secondary cur­

riculum demands but also in preparing to meet the demands of a rapidly 

changing and highly technical society (Alley and Deshler, 1979). 

Research that measures the effectiveness of this Learning Strategies 

Model in appl ied settings is needed. 

5 

Reading problems are the most common and frequent indication of 

a learning disabil ity (Kirk and Chalfant, 1984). Secondary learning 

disabled students with reading disabil ities face a unique problem. In 

order to earn the required Carnegie units for high school graduation, 

many schools require satisfactory performance in the mainstreamed set­

ting. Reading skill deficits negatively impact on the abil ity of the 

secondary student to keep up with assignments, read the textbooks or 

perform on exams. Cognitive learning strategies that focus on reading 

comprehension tasks are needed to increase the effectiveness of the 

students' study techniques. Robinson (1946) developed the SQ3R study 

technique or learning strategy designed to facil itate comprehension of 
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textbook chapters. The results from research that used this technique 

have been mixed (Graham, 1977). More recently, the Multipass Strategy 

(Schumaker et a1., 1981) has shown that learning disabled students can 

learn and apply a complex reading comprehension strategy to content area 

texts. However, other strategies for gaining information from a text­

book may be as effective. 

Vocabulary knowledge is well documented as an important compo­

nent of reading comprehension (Davis, 1942, 1944; Hunt, 1957; Spearitt, 

1972) and the direct teaching of vocabulary improves word knowledge and 

comprehension (Manzo and Sherk, 1971-1972; Petty, Herold, and Stoll, 

1968; Snouffer and Thistlethwaite, 1980). The comprehension of science 

material has been shown to be particularly sensitive to vocabulary 

knowledge, possibly because this discipline is largely based on the 

mastery of content specific terminology (Snouffer and Thistlethwaite, 

1980). However, teachers may not have enough class time to present all 

the new vocabulary encountered in the text. Cognitive strategies that 

facilitate the independent expansion of this vocabulary need to be 

developed (Johnson and Pearson, 1984). 

Systematically promoting the generalization of skills acquired 

during the instructional process is often overlooked. Most of the 

instructional time in the resource room setting is devoted to the 

acquisition of specific skills or content (Deshler et al., 1980). How­

ever, the instruction in the resource room is of little value if it 

cannot be applied in the regular classroom setting. Stokes and Baer 

(1977) have emphasized the importance of teaching students to generalize 

from one setting to another. They have identified some techniques for 
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teaching general ization which include: (1) teaching the learning dis­

abled student to cue others for reinforcement, (2) providing multiple 

examples of the strategy within the resource room instruction, (3) pro­

viding varied formats, procedures and examples as mastery of the 

strategy is acquired, (4) using a variety of settings and conditions, 

(5) using delayed and intermittent reinforcement, and (6) tell ing the 

students to general ize. Research is needed that val idates the effec­

tiveness of these general ization techniques. 

Statement of the Problem 

The efficacy of the learning strategies approach to instruction 

for learning disabled adolescents needs to be examined. Effective 

learning strategies also need to be developed and tested. This study 

evaluates the effectiveness of a vocabulary learning strategy called 

SOS with science materials. Research needs to examine the effects of 

SOS on grade level and instructional level science vocabulary tests, as 

well as the appl icabil ity and general izabil ity of this strategy to 

instructional level and grade level materials. An assessment of 

strategy maintenance also needs to be incorporated in the research 

design. 

Six questions are addressed. The major question is: 

I. Will SOS, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by percent gains from pre 

and post chapter tests on regular science class materials? 



The supportive questions are: 

2. Will SOS, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by two pre and posttests 

on instructional level science materials? 

3. Will the subjects be able to apply the SOS strategy to two 

chapters in instructional level science texts with 80% 

accuracy on the SOS Report? 

4. Will the subjects general ize the SOS strategy to grade level 

science chapters with 70% accuracy on the SOS Report? 

5. Will the SOS strategy be maintained after training has stopped 

as measured by the SOS Report and a percent gain score from 

the grade level pre and post chapter vocabulary tests? 

The question addressing student attitude is: 

8 

6. Will the strategy training affect the students' attitude toward 

science as measured by an informal attitude survey? 

Research Assumptions and Limitations 

The research assumptions are: 

1. Content specific vocabulary is an important component of 

science texts. 

2. Multiple choice and matching test items measure word defini­

tion and meaning knowledge. 

3. Tested performance level in reading is the same as the reading 

level required in the instructional level science text. 



The 1 imitations of this study are: 

1. The use of a single subject design may I imit the inferences 

about experimental effects. 

2. The study uses the vocabulary strategy with science materials. 

Therefore, its effectiveness with other content materials is 

not known. 

9 

3. Paper and pencil objective tests are used to measure vocabulary 

definition and meaning knowledge. Other measures may yield 

different results. 

Definition of Terms 

Comprehension--the recall and integration of presented material. 

Concepts--the relationships that are formed when a vocabulary 

word is placed in context. 

Definition--the statement of the meaning of a word. 

General ize--to transfer skills learned in instructional level 

materials to grade level materials. 

Grade level--the textbook used in the mainstreamed science class. 

Instructional level--the grade level textbook that matches the 

students' reading level as identified by the reading cluster score on 

the Woodcock Johnson Psychoeducational Battery. 

Learning strategy--techniques, principles or rules that facil i­

tate the acquisition, manipulation, integration, storage and retrieval 

of information (Alley and Deshler, 1979). 

Meaning--the definition the word assumes when it is in context 

and may include examples or uses of the term. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

A Learning Strategies Model designed to foster independent study 

techniques has been proposed as an effective method of instruction for 

learning disabled adolescents (Alley and Deshler, 1979). The model is 

based on an information processing paradigm central to which is the 

concept that certain cognitive processes can be voluntarily controlled 

(Torgesen and Licht, 1983). Given the course content of today's second­

ary school, independent study, apart from in-class activities, becomes 

a major requirement for success at the secondary level. Effective 

study necessitates systems for extracting important concepts from a 

textbook. Anderson and Armbruster (1980) defin~d study as a type of 

reading that focuses on comprehension and recall of information. 

Knowledge of word meanings has been identified as a significant 

component of reading comprehension (Hunt, 1957; Johnson et a1., 1981; 

Spearitt, 1972). While word knowledge has been acknowledged to be an 

important component of comprehension, few research studies have examined 

effective techniques for teaching vocabulary (Anders and Bos, 1984; 

Davis, 1972). Data on independent study techniques that focus on con­

tent specific vocabulary are also lacking. This chapter will examine 

the.1 iterature specific to the investigation of a cognitive learning 

strategy designed to faci1 itate vocabulary acquisition of secondary 

10 
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science content. Areas to be examined include: Cognitive Strategies, 

Vocabulary and Reading Comprehension and General ization and Maintenance 

of Learning Strategies. 

Cognitive Strategies 

With the aging of the learning disabled population, research has 

begun to examine learning styles and cognitive processes for more appro­

priate intervention strategies that are compatible with the demands of 

the secondary school setting. Alley (1972, p. 15) proposed an inter­

actional definition cf learning disabi1 ities within a cognitive frame­

work stating that, "A learning disorder occurs when an individual's 

progressive, sequential development is distorted by cognitive delay 

and/or dysfunction related to both the individual and the environment 

which negatively affect the process-product of problem solving." 

Torgesen (1977) has characterized the learning disabled child as an 

inactive learner, one who fails to uti1 ize his intact intellectual 

abi1 ities. The information processing paradigm views mental processes 

as different operations being performed on information. These cogni­

tive processes are bel ieved to occur in a series of discrete stages, 

with the information used at one stage becoming the input for the next 

stage (Torgesen, 1979). The processing of this information is a con­

scious process and the assimilation is accomp1 ished through the orga­

nized and p1anfu1 app1 ication of basic cognitive abi1 ities (Torgesen 

and Licht, 1983). Intervention techniques based on the premise that 

these cognitive processes may be conscious and modifiable are found in 

the 1 iterature under titles that include: Metamemory {Flavell, 1971, 
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Metacognition (Loper, 1980), Cognitive Behavior Modification 

(Meichenbaum, 1977) and Learning Strategies (Alley and Deshler, 1979). 

Flavell (1979) presents four classes of phenomena that interact 

when one monitors his cognitive enterprises: Metacognitive knowledge 

or stored world knowledge, metacognitive experiences, items of meta­

cognitive knowledge that enter. the conscious mind, goals or the objec­

tives of a cognitive enterprise and actions or strategies that are 

employed to achieve the goals. It would seem that metamemory and 

metacognition are the initial processes of becoming aware of one's 

cognitive actions and cognitive behavior modification and learning 

strategies are the actions taken (Flavell, 1979). 

Memory and Cognition 

Memory plays an important role in information processing. The 

typical memory model may be described as a series of stages through 

which information is moved from transitory to relatively permanent 

storage (Ault, 1979). Atkinson and Shiffrin (1968) distinguish struc­

tural features of memory from control processes. The structural fea­

tures are the hardware or physical systems that are fixed. There are 

three components in this structure including a) the sensory register 

where a 1 iteral copy of the information is stored and where this 

information decays quickly, b) the short term store that provides a 

working memory so that information can be worked on, and c) long term 

memory where information is transferred after rehearsal. 

The control processes are goal directed activities or plans 

that organize' the information to be retained. These processes can be 
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structured and restructured to meet new demands. According to Atkinson 

and Shiffrin (1968), control processes are under the control of the sub­

ject and dependent on such factors as instructional set, experimental 

task and the subject's past experience. Craik and Lockhart (1972) have 

also placed increased emphasis on the role of the individual in control-

1 ing his memory. Developmental research in verbal mediation, clustering 

and visual imagery support the concept of individual control of meaning 

and subsequently the learning strategies or cognitive strategy approach, 

especially for the secondary learning disabled students. 

Structured Memory Training 

Flavell, Beech, and Chinsky (1966) used a memory task to explore 

verbal mediation. They found that students at the second grade level 

used naming and rehearsal techniques to facil itate recall. Hagan (1971) 

found that verbal labell ing increased performance in short-term memory 

tasks. Winne, Hauck, and Moore (1975) examined the effectiveness of 

repetition and category organization and found that this clustering 

strategy facilitated recall. Visual imagery training, the generation 

of visual images of items or associations, has been shown to facil itate 

recall (Lesgold, McCormick, and Golinkoff, 1975). 

Learning disabled children, as a group, are consistently less 

active, planful and organized in their approach to memory tasks than 

children who learn normally (Torgesen and Licht, 1983). Torgesen and 

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

normal children in which they evaluated their abil ity to recall 

sequences of a group of pictures. The poor readers recalled less and 



rehearsed less than the control group. When verbal strategies were 

introduced to the reading disabled subjects, between group differences 

were minimized. 

The research of Belmont and Butterfield (1969) showed differ­

ences in the memory strategies used by normal and mentally retarded 

children. In a self-paced, self-presentation task, normal adults 

engaged in a variable rate memory strategy while the mentally retarded 

subjects maintained a relatively constant rate of self-presentation. 

This suggests that the retardates did not engage in any organizational 

or rehearsal strategy. This is further supported by the observation 

that training the retarded subjects in a rehearsal strategy resulted 

in increased recall (Belmont and Butterfield, 1971). 

Bauer (1979) matched ten-year-old learning disabled and normal 

children and asked them to perform a free-recall task. The learning 

disabled subjects showed a deficiency for words presented early in the 

I ists. Other research (Torgesen, Murphy, and Ivey, 1979; Wong, 1978) 

has shown that learning disabled children lack strategies or fail to 

use strategies for recall tasks but strategy training improves per­

formance. 

Further research has shown that age variables interact with 

cognitive processing. Rowher (1971) concluded that early adolescence 

is the prime time for instruction in learning strategies. Brown and 

Barclay (1976) found that older children were able to learn strategies 

at a faster rate and Brown and Smiley (1977) observed that sixth grade 

students used cues for selecting appropriate facts from a reading pas­

sage that younger children overlooked. In a study by Myers and Paris 
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(1978) eight- and twelve-year-old children answered questions about the 

effects of personal abilities, task variables and cognitive strategies 

used in reading. The older children were more sensitive to the semantic 

structure of paragraphs, the reading goals and reading strategies than 

the eight-year-olds. These findings suggest that age related differ­

ences in metacognitive knowledge may be correlated with the acquisition 

of efficient problem-solving and memory skills. 

Current research in cognitive psychology seems to support the 

Learning Strategies Model for facilitating the learning, retention and 

application of concepts. However, Levin (1976) has cautioned that: 

(1) the effectiveness of the strategy is dependent on the task and 

materials, (2) learner generated strategies may be more effective, and 

(3) the strategy may work for one individual and not another. 

Vocabulary and Reading Comprehension 

Knowledge of vocabulary has been identified as one of the most 

critical component factors in reading comprehension (Davis, 1972; Hunt, 

1957; Johnson, Toms-Bronowski, and Biess, 1983; Spearitt, 1972). 

Johnson and Pearson (1984, p. 1) stated that, "Comprehension of the 

written selection does not occur until the reader identifies the 

author's chosen words, recognizes interrelationships between those 

words and attaches meaning to the unique combinations used by the 

author." 

Basic concepts in any content area are communicated by vocabu­

lary words specific to that subject, and students have been shown to 

perform better in content reading when vocabulary programs are offered 
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(Barrett and Graves, 1981). Content teachers may emphasize this tech-

nical vocabulary but time constraints limit their presentation to only 

those terms most critical (Herber, 1978). Therefore, students must 

engage in independent acquisition strategies to identify and gain an' 

understanding of the 're~aining vocabulary. 

Vocabulary Knowledge and 
Linguistic Competency 

There are three views that are used to try to explain why 

vocabulary knowledge has a high correlation with linguistic competency 

(Anderson and Freebody, 1979). 

The first is an instrumentalist hypothesis purporting that 

knowledge of lots of words results in comprehension. There is a casual 

link between word knowledge and comprehension. Where this word knowl-

edge comes from is not addressed in this hypothesis. 

The second position is an aptitUde hypothesis. Vocabulary 

tests are a measure of verbal aptitude and are indicative of a quick 

mind. Persons with large vocabularies are better comprehenders because 

they have superior mental ability. 

The third position is the knowledge hypothesis which views 

vocabulary test performance as a function of one's exposure to the cul-

ture. Knowledge of specific word meanings is a sign of deeper back-

ground knowledge of the topic. The curriculum implication is that new 

vocabulary should be learned in contextual settings. 

The first two hypotheses stress individual word meanings and 

verbal ability, while the knowledge hypothesis emphasizes concept 

formation (Johnson et al., 1981). Drill in reading basics and 
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instruction in strategies that increase vocabulary are the focus of the 

educational programs that have evolved from the instrumentalist and 

aptitude position (Johnson et al., 1981). 

The knowledge hypothesis, with its information processing para­

digm, generates strategies that attempt to tap the learner's prior 

knowledge base. Vocabulary is introduced in meaningful, experienced­

based settings so that prior knowledge is tapped and integrated with 

the new information. 

Research in Vocabulary Learning 

Vocabulary research has shown that vocabulary instruction is 

better than no vocabulary instruction, but no one method of instruction 

appears to be significantly better than another (Petty, Herold, and 

Stoll, 1968). In a study by Beck, Perfetti, and McKeown (1982), the 

relationship between knowledge of word meanings and semantic processes 

was examined in a vocabulary instruction study. Twenty-seven fourth 

graders were taught 104 words over a five month period. Following the 

instruction period, the subjects performed tasks including semantic 

decision making, sentence verification and story recall. The results 

showed that subjects with prior instruction performed at a significantly 

higher level than the control group, supporting the premise that vocabu­

lary training may lead to improved comprehension. A replication and 

extension of this study strengthened the findings on the relationship of 

vocabulary pretraining and text comprehension (McKeown et a1., 1983). 

Jackson and Dizney (1963) attempted to improve comprehension of English 

literature through intensive vocabulary pretraining. This study showed 
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no significant gains in com~rehension as a result of a general vocabu­

lary workshop. 

The knowledge hypothesis would explain this lack of comprehen­

sion improvement. The vocabulary used in the training sessions was not 

specific to the vocabulary found in the literary passages. Anderson 

and Freebody (1981) found that·a high rate of difficult vocabulary 

directly related to the passage was necessary before reliable effects 

on passage comprehension were evident. The reader may avoid deep pro­

cessing of difficult or unfamiliar words as much as possible if they 

are located in unimportant positions in the passage without loss of com­

prehension (Anderson and Freebody, 1981). It would appear that position 

in context as well as the context itself is a critical factor in the 

effect of vocabulary on passage comprehension. In a study by Snouffer 

and Thistlethwaite (1980), science material appeared to be more sensi­

tive to vocabulary preteaching than history, possibly because of the 

abstract concepts found in history content. Examining the effects of 

vocabulary instruction on reading comprehension using basal reading 

material with sixth grade students of average or low ability, Roser and 

Juel (1981) found that vocabulary instruction did not produce signifi­

cant gains in word identification but it did significantly affect word 

meaning knowledge. 

Much of the current research on vocabulary as it relates to 

reading comprehension has been on effective strategies for teaching 

meanings. The high correlation between reading comprehension and 

vocabulary knowledge is well established in the literature but no most 

effective means of vocabulary instruction has been established. 
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Petty et al. (1968) stated in a review of the literature on vocabulary 

instruction that no strategy of instruction was significantly better 

than another. However, these studies were more representative of the 

instrumentalist and aptitude hypothesis. Manzo and Sherk (1971-1972) 

presented some generalizations about vocabulary learning and in their 

concluding remarks focused on the knowledge hypothesis by stating that 

"teaching reading vocabulary may be a relatively simple matter of 

exploiting experiences as a means of teaching vocabulary, and exploit­

ing or using vocabulary as a means of getting the most from experiences" 

(Manzo and Sherk, 1971-1972, p. 88). Frazier (1970, p. 762) noted that 

experiences may "have been fully experienced only when it has been 

worked through in terms of language. 11 

Casale and Manzo (1982) examined the effectiveness of three 

instructional approaches drawn from three different generic approaches. 

The cognitive approach stresses dictionary usage, the proprioceptive 

approach or kinesthetic approach included muscle movements as a supple­

ment to visual and auditory stimuli, and the affective approach required 

the students to assimilate the new word meanings with prior knowledge. 

The subjects were 27 fifth and sixth graders. Posttests measured their 

ability to write the meaning of the word, choose a word meaning from a 

list of possible answers and complete a sentence using one of the three 

words. The results indicated that the proprioceptive and affe~tive 

approaches appeared to have more impact on word-concept formation than 

the traditional or cognitive approach. The latter was adequate only 

when the task was least demanding of deep learning. 



A study by Anders, Bos, and Filip (1984) compared the reading 

comprehension of 31 learning disabled high school students instructed 
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in the use of semantic feature analysis (SFA) , a content area vocabulary 

instructional strategy, with a matched group taught by looking up diffi­

cult words (VLU). The SFA group outscored the VLU group supporting the 

knowledge hypothesis position that learning and memory are based on 

attaching new information to previously known information in a contex­

tual framework. Maintenance of the vocabulary measured in a follow-up 

study supported SFA as an effective teaching strategy (Bos et al., 

1985) . 

Lieberman (1967) examined the effectiveness of teaching vocabu­

lary concepts through direct experience. While no significant differ­

ence in reading achievement as measured on the IOWA Reading Test was 

found, concept achievement as measured by vocabulary knowledge showed a 

significant increase. Jenkins, Stein, and Wysocki (1984) found that 

prior exposure to meanings of unfamiliar words did affect subsequent 

learning of the words from context. The prior exposure may have taught 

the word or it may have alerted the students to the word and facilitated 

the derivation task. In a study that examined four methods of teaching 

word meanings, Gipe (1978-1979) found support for vocabulary instruction 

that included using new words in sentences that gave examples of the 

correct usage of the word within the context of familiar events and 

associating new words with familiar synonyms. Pany and Jenkins (1978) 

found that recitation of word meanings was more effective than inferring 

meanings from the context of the story. However, Jenkins, Pany, and 

Schreck (1978) found that the meanings practiced treatment did not yield 
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significant results on paragraph comprehension. Similar results were 

found by Tuinman and Brady ~1974). However, Beck et al. (1982) found 

that the amount of practice affected how well the new vocabulary was 

learned and used. Factors that might explain these different findings 

include the content material used, the positions of the vocabulary in 

sentences and paragraphs, and task difficulty. 

The literature is inconclusive as to a specific teaching strat-

egy that is most successful, but it does illuminate salient features 

that teachers and researchers need to address in any vocabulary exer-

cise. It would appear that several strategies are effective and the 

appropriate one for a specific task may be determined based on the con-

tent area and the desired outcomes. A theme that appears pervasive to 

the vocabulary literature is that vocabulary must be taught in meaning-

ful settings (Anders and Bos, 1984; Herber, 1978; Johnson and Pearson, 

1984) and strategies that incorporate contextual settings with vocabu-

lary study may be more effective. 

Generalization and Maintenance 
of Learning Strategies 

Learning strategies may be effective in the clinical setting 

but if they are not generalized to the regular class setting and main-

tained over time, they would appear to be of little value to the student. 

The real measure of the effectiveness of instruction provided in the 

resource room is the degree to which the student can generalize the new 

strategy to the regular class materials and maintain the strategy over 

time (Deshler et al., 1981). However, Stokes and Baer (1977) have 



stated that teachers typically follow a "train and hope" approach to 

generalization and maintenance. 
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Generalization effects have not been consistently demonstrated. 

Some research has demonstrated little generalization (Brown, 1978; 

Friedling and O'Leary, 1979; Robin, Cernel, and O'Leary (1975), while 

other studies have shown generalization and maintenance effects. 

Studies that have examined or addressed the generalization and 

maintenan~e issue have supported the necessity for including these as 

components of a learning strategy. Jenkins, Barksdale, and Clinton 

(1978) observed general ization and maintenance and found little gener­

alization from setting to setting. However, maintenance was observed 

even after artificial reinforcers were removed. Students trained in a 

self-checking routine that allowed them to estimate their readiness for 

a test showed increased performance on maintenance checks and on gener-

al ization probes to novel settings (Brown, Campione, and Barclay, 1979). 

Bornstein and Quevillon (1976) achieved generalization effects with 

overactive preschool boys. The subjects were taught a self-instructional 

task that included: asking themselves questions about the task, answer­

ing their questions and self-reinforcing during and after performance. 

The task resulted in improved attentional behavior in the clinical set­

ting which generalized to the classroom. Studies by Belmont, Butterfield, 

and Borkowski (1978) and Brown et al. (1979) also showed improvement in 

performance in non-targeted areas of instruction. 

Brown and Palinscar (1982) have suggested that generalization 

and maintenance occur when programs combine three essential elements: 

specific skill training, self-regulation training and awareness training. 
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Deshler et a1. (1980) proposed six techniques adapted from Stokes and 

Baer (1977) that may facilitate generalization for learning disabled 

students. These include: (1) teach LD students to cue others for re­

inforcement; (2) use sufficient and diverse exemplars; (3) train loose­

ly; (4) use a variety of agents, settings and conditions; (5) tell 

students to generalize. The utility of a strategy has been cited as a 

source of failure to generalize (Loper and Hallahan, 1982). Meichenbaum 

(1977) has suggested that booster sessions need to be a part of the 

training program. DeCharms (1972) suggested that students need addi­

tional training to acquire an internal locus of control or sense of 

strategy ownership. 

Schmidt (1983) studied the effects of a variety of generaliza­

tion procedures on a group of learning disabled adolescents. A five 

step training paradigm that incorporated the generalization principles 

described by Stokes and Baer (1977) and Deshler et al. (1981) was used. 

Transfer activities, self-control activities and cooperative planning 

activities were shown to most efficiently stimulate generalization and 

maintenance. 

Research on strategies for promoting generalization and main­

tenance with handicapped populations is just beginning to emerge. There 

are, however, indications that certain factors including nature of the 

information to be processed, activities used to promote generalization, 

and characteristics of the settings in which the material is to be 

generalized have an impact on the success or failure of durable general­

ization. Strategy instruction needs to include tasks that promote 



generalization before, during and after strategy acquisition (Deshler, 

Schumaker, and Lenz, 1984). 

Conclusion 

The review of the literature pertinent to the development and 

implementation of a content vocabulary learning strategy has suggested 

the following conclusions: 

1. Cognitive or learning strategy training is supported by 

research in memory and cognition. 

2. Age variables interact with cognitive processing suggesting 

that adolescence is the prime time for learning strategy 

instruction. 

3. A high correlation exists between vocabulary knowledge and 

reading comprehension. 

4. While no best vocabulary teaching method has been identified, 

strategies that incorporate contextual settings with vocabulary 

study seem to be more effective. 

5. Generalization and maintenance components must be incorporated 

in the strategy training procedures to: (1) assure strategy 

use, and (2) foster a sense of o ... mership. 

6. A learning strategies model that facilitates vocabulary acqui­

sition would appear to meet the identified task demands of the 

secondary setting. 

Therefore, the purpose of this study is to investigate the 

effect of a vocabulary learning strategy, 50S, on the comprehension of 
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science materials in order to add to the growing body of literature on 

the use of learning strategies with learning disabled adolescents. 



CHAPTER 3 

RESEARCH PROCEDURES 

The purpose of this chapter is to describe (1) the subjects 

used in the study, (2) the setting for the study, (3) the materials 

used in the study, (4) the procedures for the study, (5) the design 

st rengths and 1 imitations and (6) the analysis of data. 

A multiple basel ine design across subjects was selected for 

this intervention study. This design demonstrates effects by intro­

ducing the intervention to different subjects at different times. A 

continuous basel ine was maintained for each subject, followed by 

staggered application of the independent variable, 50S, across two sets 

of three subjects. 50S, an acronym for Search, Operate and Study is a 

vocabulary learning strategy. The baseline was obtained from the 

dependent measure pre and post grade level science vocabulary tests 

based on the mainstreamed science class. A second dependent measure 

included two pre and post vocabulary tests at instructional level. 

The experimental phases included: a) baseline, b) intervention which 

included training in instructional level materials and generalization 

to grade level materials, c) maintenance of the strategy over time 

and d) retraining if the strategy was not maintained. Criterion 

measures of strategy acquisition in instructional level materials 

and strategy generalization to grade level materials were recorded 

during the intervention phase of the study. Figure 1 illustrates this 

26 
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Baseline Intervention Maintenance Retraining 

Independent 
variables 

Dependent Dependent Dependent Dependent 
measures and and and 

Cr iter i on Cri ter ion C r iter ion 
measures measures measures 

Figure 1. Multiple baseline design 

experimental design. A pilot study was conducted to refine the proce-

dures, field test the training manual, and determine timelines for 

teaching the strategy. 

Subj ects 

Seven secondary students between the ages of 14 and 16 who had 

been diagnosed as learning disabled according to the criteria estab-

lished by the State of South Carolina and Beaufort County School Dis-

trict participated in the study. The researcher included the seventh 

subject to deal with attrition. One subject did drop out of the study 

before the intervention phase was complete. Two additional students 

participated in a pilot study. All subjects were selected from a 

population of learning disabled students who attended the LD Resource 

Room for one period per day, were working toward a State of South 

Carolina Diploma and were currently enrolled in a mainstreamed science 

class. The criteria for selection of the subjects were: (1) an IQ 
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score in the average range as measured by the WISC-R (Wechsler, 1974), 

and (2) a reading level of at least fourth grade as determined by the 

Reading Cluster Score on the Woodcock Johnson Psychoeducational Battery 

(WJPB) (Woodcock and Johnson, 1977). The researcher also informally' 

measured the students' abil~ty tb paraphrase by having them perform 

this task using science textbooks at instructional and grade level. 

The two students exhibiting the greatest need for intervention who 

attended the resource room at the same time were selected for the 

pilot study. 

The age range for the subjects, six males and one female, was 

14-11 to 16-6. Six subjects had IQ's ranging from 87-115 as measured 

by the WISC-R. The seventh subject had an IQ of 80 as measured by the 

WISC-R. The Reading Cluster Scores ranged from a grade equivalent of 

4.1 to 7.3 as measured by the WJPB. Subject data are listed in 

Table 1. 

The University of Arizona policy on human subjects was followed. 

Permission was obtained from the Superintendent of Beaufort County 

Schools and written parental permission was obtained for all participa­

ting students. A strategy training objective was included in the IEP. 

Setting 

The study took place in the learning disabilities resource room 

in a public senior high school serving a rural community in the south­

east. The students met in groups of two based on their schedules. All 

phases of the study took place during the students regularly scheduled 

55 minute class period. The intervention phase lasted approximately 
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Table 1. 5ubj ect data 

Variables 51 52 53 54 S5 S6 S7 

Age 15-6 14-11 15-0 16-5 15-7 15-10 16-6 

Sex M M M M M M F 

Grade 10.5 9.5 9.5 10.5 9.5 9.5 10.5 

Race W W B B W W W 

WJPB 

Reading 
Cluster 
Grade Score 5.0 6.2 7.3 5.0 4.1 5.6 7.8 

Reading 
Standard 
Score 85 88 92 84 82 87 92 

WISC-R 

Verbal 
Scale Score 88 105 95 72 82 95 90 

Performance 
Scale Score 105 124 115 92 93 98 105 

Full Scale 
Score 96 115 104 80 87 96 96 
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four to five weeks. The total study lasted about five months. The 

trainer was the researcher who is a certified learning disabilities and 

reading specialist employed by Beaufort County School District. The 

vocabulary strategy was designed by the researcher to help meet the 

current needs of the students. 

Materials 

Materials for the study included: (1) science textbooks at 

instructional reading level and grade level, (2) a vocabulary strategy 

training manual (see Appendix A), (3) dependent measure vocabulary 

tests at instructional and grade level with individual record sheets 

for recording test scores, (4) criterion measures for strategy training 

and generalization and (5) an affective measure of student attitudes. 

Science Textbooks 

Each student used two science textbooks. One text was on the 

student's instructional reading level and the other was the text from 

his mainstreamed science class. The textbooks selected met the follow­

ing criteria: 

1. They contain a table of contents with units and chapters 

clearly defined. 

2. The chapters have titles, headings and study questions. 

3. The chapters may contain an introduction, summary, subtitles 

and/or illustrations. 

4. The reading levels are those stated in the South Carolina 

Textbook Adoption Catalogue (South Carolina Department of 

Education, 1984-1985). 



The textbooks include: 

Instructional Level 

1. Heimler, Charles. Focus on Life Science. Columbus, Ohio: 

Charles E. Merrill, 1984. Grade level 7, reading level 7.3 

2. Sund, R. B., Adams, D. K., Hackett, J. K. Accent on Science. 

Columbus, Ohio: Charles E. Merrill, 1980. Grade levels 4,5 

and 6, reading level at or below grade level. 

Grade Level 
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1. Ramsey, W. L., Gabriel, L. A., McGuirk, J. F., Phillips, C. R., 

Watenpaugh, F. M. General Science. New York: Holt, Rinehart 

and Winston, 1979. Grade level 9, r-ading level at or below 

grade level. 

2. Smallwood, W. L. and Alexander, P. Biology. New Jersey: 

Silver Burdett Company, 1981. Grade level 10, reading level 7-8. 

The instructional level chapters are from 5 to 19 pages in 

length with a mean length of 11.25 pages across four reading levels. 

The grade level chapters range from 8 to 38 pages in length with a mean 

length of 20.5 pages. 

Vocabulary Training Manual 

The SOS Vocabulary Training Manual as it appears in Appendix A 

describes the three strategy components as well as the four part inter­

vention. SOS is an acronym for Search, Operate and Study, the titles 

given to each component. The four part intervention includes pretesting 

and training in instructional level materials and generalization to 

grade level materials for each of the three components of the strategy, 
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Search, Operate and Study, as well as training and general ization for 

the total strategy, 50S. Purposes, materials and step by step instruc­

tions are detailed in the manual, Materials specific to the strategy, 

including cue cards, work sheets and criterion measures, are located at 

the end of the manual. 

Dependent Measures 

The dependent measures were pre and post vocabulary tests for 

each chapter covered in the grade level science texts and two pre and 

post vocabulary tests for instructional level chapters. The vocabulary 

tests were objective in format and included matching and mUltiple choice 

questions that assessed definitional and meaning knowledge of the vocabu­

lary. 

Definitional knowledge, which is defined as information that 

identifies what the word says (Herber, 1978), was measured with matching 

questions while meaning knowledge, the broader definition of a word that 

is derived from its use in context, was measured with multiple choice 

items. A sample mUltiple choice question is: 

In which of the following examples could you determine 

relative age? 

a) grandfather, father, son 

b) father, son, sister 

c) uncle, cousin, aunt 

d) grandfather, great uncle, father 

e) father, son, brother 
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Complete instructional level and grade level test samples are included 

in Appendix B. 

The grade level tests included 20-25 items and the instructional 

level tests included 15-20 items. The tests were constructed following 

the 16 rules for constructing mUltiple choice items and the 4 rules for 

constructing matching items as outlined by Gronlund (1977). Tests 

designed by the publishers of the grade level science texts were also 

used as models for constructing the tests. Individual record sheets for 

recording the data were maintained throughout the experiment. Pre and 

post instructional and grade level vocabulary test scores were recorded 

for each chapter. 

Criterion Measures 

The criterion measure materials included strategy process and 

product report forms for each of the three components of the strategy, 

Search, Operate and Study, and a product report form for the whole 

strategy called the SOS Report. Process is defined as being able to 

state the steps of the component, while product refers to the actual 

document generated by the students. 

Affective Measure 

The affective measure was an informal instrument consisting of 

15 statements designed to evaluate the students' attitude toward science. 

These statements were adapted from the 85 items on the 7-8 grade level 

of the School Attitude Measure (SAM) by Dolan and Enos (1980). The SAM 

was designed to provide information on five attitudinal scales including 

motivation for schooling, academic self-concept: performance based, 
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academic self-concept: referenced-based, locus of control, and instruc­

tional mastery. The 15 statements on the informal instrument were 

chosen from the academic self-concept: performance-based and the locus 

of control questions (see Appendix C). 

Procedures 

The experimental phases included baseline, intervention, main­

tenance and retraining. Dependent measures were collected in the same 

manner across all phases of the study. Criterion measures were collect­

ed during the intervention phase. All of the experimental phases were 

conducted in a learning disabilities resource room during the 55 minute 

class period. The affective measure was collected before the study 

began and at the conclusion of the study. 

Baseline 

Baseline consisted of the collection of two dependent measures. 

The first measure assessed performance at the instructional level. 

Vocabulary tests on two chapters from the instructional level science 

text were given during baseline. The percent correct score was recorded 

on the individual record sheets. The second dependent measure was a 

continuous baseline of percent gains calculated from pre and post vocabu­

lary chapter tests on grade level science material. A test was given 

before each chapter was introduced in the mainstreamed class to obtain 

a pretest percent correct score and the same test was readministered 

just prior to the chapter test given in the mainstreamed class to obtain 

a posttest percent correct score. The percent gain was recorded on the 

individual record sheets. By pre and posttesting the researcher 



35 

controlled for regular class instructional effects. Timelines for the 

administration of these grade level vocabulary tests were controlled by 

the mainstream classroom teacher's schedule and ranged from one week to 

three weeks apart. Posttests were given just prior to the mainstream 

class chapter test and pretests were given the next day. 

Training began after a stable baseline or a descending trend on 

grade level percent gains occurred for the first student in each group. 

Basel ine data continued to be collected for the remaining two subjects 

in each group. 

Intervention 

The intervention consisted of a four part training and general­

ization procedure to teach the three components of a vocabulary strategy 

called 50S. 

Strategy Components. The strategy components are Search, 

Operate and Study. Each component is described below: 

1. Search. The student will search the assigned chapter in the 

science textbook for content specific vocabulary by following 

this process. 

A. Overview: Read the table of contents, title, introduction 

and summary of the chapter and write the main idea in your 

own words at the top of the paper. 

B. Outline: Read the heading, subheadings and dark print or 

italicized words. Write the vocabulary words you find, 

giving the heading it goes with and the page it is on. 

Leave three or four spaces between each word. 
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c. Pictures: Read the captions and study the charts, tables 

and graphs found in the chapter. Write the vocabulary words 

giving the heading and the page you found it on. 

D. Questions: Read the questions that are presented for the 

chapter and write any additional vocabulary you find. 

2. Operate. The student will develop meanings for the vocabulary 

listed in Search using the following process. 

A. Find: Find the vocabulary word in the chapter using the 

location information listed in Search. 

B. Read: Read the sentence the word is located in and the two 

sentences touching it. 

c. ~: Say the meaning in your own words. 

D. Write: Write the meaning in your own words. 

E. Expand: Expand the meaning by giving examples or uses 

and/or by asking the Wh questions about the word. 

3. Study. The student will review the vocabulary using a study 

technique. 

A. Group: Group the vocabulary under each heading. 

B. Match: Make a matching test for each group of words and 

practice matching the vocabulary word with its meaning. 

c. Write: Place a blank paper by the meanings and practice 

writing the correct vocabulary words. 

Follow steps Band C with each group of vocabulary words. After 

correctly matching vocabulary with meaning for each group, mix 

the vocabulary words together and repeat steps Band C. 
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4. 50S. The strategy was developed by the researcher based on the 

MUltipass Strategy (Schumaker et al., 1981) and techniques for vocabu­

lary development suggested by Herber (1978), Mezynski (1983), Johnson 

and Pearson (1984) and Anders and 80S (1984). The complete teacher's 

manual with step-by-step instructions is located in Appendix A. 

Training and Generalization. Training and generalization occur 

simultaneously throughout the intervention phase. There are four parts 

in the training and generalization procedure. Part I is the Search 

component which requires the student to systematically locate the tech­

nical vocabulary that will facilitate comprehension of the content mate­

rial. Part I I is the Operate component which is a system for developing 

meanings from these content specific words and Part II I is the Study 

component which teaches a specific format for learning these meanings. 

Part IV requires the application and generalization of the three compo­

nents to instructional and grade level materials. The first three parts 

are taught using the acquisition steps by Alley and Deshler (1979) and 

Deshler et a1. (1980). These steps illclude: (a) analysis of current 

learning habit (pretest); (b) description of the strategy; (c) modeling 

of the strategy; (d) verbal rehearsal of the strategy; (e) training of 

the strategy in instructional level materials; (f) generalization of 

the strategy to grade level materials; (g) corrective feedback concur­

rent with steps d, e, and f. Part IV is taught using verbal rehearsal 

as·a review, application of the whole strategy to instructional level 

materials and generalization of the whole strategy to grade level 

materials. 
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A general outline of the timelines for strategy training is 

presented below. This timeline was determined from the pilot study but 

must be flexible to meet individual student needs. 

Session l--Part Pretest: Evaluate the students' ability to state 

the main idea and identify the content specific vocabulary in 

ability level and grade level science texts by having them 

perform this task. 

Session 2--Part I Training: 

(a) Discuss the students' responses in the evaluation. 

(b) Describe the training format. 

(c) Describe Part I of the strategy. Provide cue cards. 

(d) Model Part I of the strategy. 

(e) Verbally rehearse the steps of Part I. 

Session 3--Part I Training: 

(a) Verbally rehearse the strategy as a review. 

(b) Without the cue card, complete a Part I worksheet. 

(c) Practice Part I in instructional level materials. 

Session 4--Part I Training: 

(a) Verbally rehearse Part I as a review. 

(b) Practice Part I in instructional level materials. 

(c) Test individual students in verbalization of Part 

strategy steps from memory. 

Session 5--Part I Training and Generalization 

& Session 6 

(a) Test students in the application of Part I in instructional 

level materials. 



(b) Test students to see if Part I generalizes to grade level 

materials. Cue them to use the strategy. 
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Session 7--Part I I Pretest: Begin Part I I by evaluating the stu­

dents' ability to record meanings for the identified vocabulary 

in Part I at instructional and grade levels. Have them define 

the words used in Part I. 

Session 8--Part I I Training: 

(a) Discuss the students' responses in the evaluation. 

(b) Describe Part II of the strategy. The steps are presented 

in the manual in Appendix A. 

(c) Model Part I I of the strategy. 

(d) Verbally rehearse the steps of Part I I. 

Session 9--Part II Training: 

(a) Review by verbally rehearsing all the, steps of Part I 

and Part I I. 

(b) Complete a worksheet on Part II without looking at the 

cue card. 

(c) Complete a worksheet on Parts I and I I. 

(d) Practice using Part I I with instructional level vocabulary 

identified in Part I practice sessions. 

Session lO--Part I I Training: 

(a) Review by verbally rehearsing all the steps of Part I 

and Part I I . 

(b) Practice Part II with instructional level vocabulary 

identified in Part I practice sessions. 



(c) Test individual students in the verbalization of Part II 

strategy steps from memory. 

Session ll--Part I I Training and Generalization: 

(a) Test students in the application of Part I and Part I I 

in instructional level materials. 
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(b) Test students to see if Part II generalizes to grade level 

materials. Cue them to use the strategy. 

Session 12--Part I II Pretest and Training: 

(a) Begin Part I I I by discussing the students l study method 

when preparing for a vocabulary test in both instructional 

and grade level materials. 

(b) Describe the steps of Part I I I as presented in the manual. 

(c) Model Part II I of the strategy. 

(d) Verbally rehearse the steps of Part I II. 

Session 13--Part I I I Training and Part IV Application: 

(a) Practice Part I I I with instructional level vocabulary from 

Parts I and I I . 

(b) Test the students on the application of Parts I, I I and II I 

in instructional level materials. 

Session 14--Part IV Application and Part II I Generalization: 

(a) Test the students on the application of Parts I, I I and II I 

in instructional level materials. 

(b) Test the students to see if Part I I I generalizes to grade 

level materials. Cue them to use the strategy. 



Session 15--Part IV Generalization: 

(a) Test the students to see if the entire strategy 

generalizes to grade level materials. 
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Collection of Dependent Measures. The dependent measures were 

collected during training and generalization of the intervention phase. 

The first measure, vocabulary tests at instructional level, was taken 

during Part IV of the training procedure. After the students had 

reached criterion on the application of the whole strategy to instruc­

tional level materials, the same instructional level vocabulary tests 

given during baseline were readministered. The percent correct scores 

were recorded on their individual record sheets. 

The second measure, pre and posttests at grade level, was given 

as described in the baseline phase. Percent gains were recorded on the 

individual record sheets. The final percent gains in the intervention 

phase were a dependent measure of generalization as it coincided with 

the Part IV generalization criterion measure. 

Collection of Criterion Measures. The criterion measures were 

collected during the intervention experimental phase to determine if the 

students were learning and using the vocabulary strategy. These mea­

sures also told the researcher when to move to the next instructional 

step. Criterion measures were taken for pretesting and training in in­

structional level materials and pretesting and generalization for grade 

level materials for Parts I, I I and III. SOS Report measures were taken 

for application of Part IV to instructional level materials and general­

ization of the whole strategy to grade level materials. If 
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general ization did not occur in any part, the researcher trained the 

students to apply the specific steps to their grade level science mate­

rial. A final SOS Report measure was taken during the maintenance phase 

to measure how much of the strategy process was being used. 

Individual responses were recorded on the Search, Operate, Study 

and SOS Report forms. Copies of these report forms are located in the 

back of the training manual (see Appendix A) . 

Acquisition is defined as 80% on the product measures for 

Parts I, I I and I II of the strategy at the instructional level and 80% 

on the product measure for the entire strategy at the instructional 

level. Generalization is defined as 70% on the product measures for 

Parts I, I I and I II and 70% on the product measure for the entire strat­

egy on grade level material. Seventy percent was selected as the cri­

terion for strategy generalization to grade level because it assures 

that the student is using each component of the strategy. Eighty per­

cent was chosen as the criterion for instructional level materials to 

assure successful generalization (70%) to grade level materials. These 

criteria are summarized in Table 2. 

Maintenance and Retraining 

Maintenance of the strategy was monitored with the grade level 

percent gain score on pre and post vocabulary tests and the SOS Report 

criterion measure. After training stopped and one new posttraining 

chapter was completed in the mainstreamed science class, the researcher 

asked to see the students' vocabulary strategy papers for the next 

chapter. This acted as a maintenance probe for the criterion measure. 
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Table 2. Strategy application and generalization criteria 

Instructional Grade 
Level Level 

Training 

Part 80% 70% 

Part II 80% 70% 

Part III 80% 70% 

General ization 

Part 80% 70% 

Part II 80% 70% 

Part III 80% 70% 

Part IV 80% 70% 

The pre and post grade level vocabulary test percent gain score for the 

chapter used as the criterion maintenance check was recorded as the 

dependent measure of maintenance. 

Design Strengths and Limitations 

The mUltiple basel ine design demonstrates effects by introducing 

the intervention to different baselines (behaviors or persons) at differ-

ent times (Kazdin, 1982). In a multiple baseline design across persons, 

each subject serves as a control for evaluating the changes that might 

occur without the application of a treatment. When the intervention is 

applied to one subject and not the remaining subjects, a comparison can 
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be made between treatment and no treatment conditions. This design 

allows stronger inferences for experimental control since the sequential 

introduction of interventions helps eliminate historical invalidating 

influences (Kazdin, 1982). The successful demonstration of the inter­

vention across subjects also helps establish the external validity of 

the results (Kratochwill, 1978). Multiple baseline designs do not 

require that the intervention be withdrawn, thus eliminating the ethical 

and practical concerns of the ABAB design (Kazdin, 1982). 

Tawney and Gast (1984) gave three reasons why the multiple 

baseline design across subjects is well suited for classroom research. 

First, it targets common skills across learners; second, it staggers 

instruction which allows for rate differences; and third, it allows 

teachers to validate program effectiveness across several students. 

The major limitation of single subject design often cited in 

the literature is the generalizability of results. However, Kazdin 

(1982) noted that direct replication by applying the same procedures 

across multiple subjects strengthens the external validity of the find­

ings, a procedure used in this study. 

Analysis of Data 

The data are analyzed to answer six questions. The major 

question is: 

1. Will 505, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by percent gain scores from 

pre and post chapter tests on regular science class materials? 



The supportive questions are: 

2. Will the vocabulary learning strategy, SOS, improve science 

vocabulary knowledge as measured by two pre and posttests on 

instructional level science materials? 

3. Will the subjects be able to apply the SOS strategy to two 

chapters in instructional level science texts with 80% 

accuracy on the SOS Report? 

4. Will the subjects general ize the SOS strategy to grade level 

science chapters with 70% accuracy on the SOS Report. 
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5. Will the SOS strategy be maintained after training has stopped 

as measured by the SOS Report and a percent gain score from 

the grade level pre and post chapter vocabulary tests? 

The question addressing student attitude is: 

6. Will the strategy training affect the students' attitude toward 

science as measured by an informal attitude survey? 

To answer these questions, the data were graphically recorded 

to illustrate patterns and levels of change for visual analysis. Treat­

ment effect was determined by a system proposed by Tawney and Gast 

(1984) that looks at trend and variability within and between each phase 

of the experiment. Visual analysis of graphic data is an approach 

proven to be both practical and reliable when working in applied set­

tings. It permits independent analysis and interpretation of results 

and neither over or underestimates the effectiveness of an intervention 

(Tawney and Gast, 1984). 
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To answer question #1, Will 50S, a vocabulary learning strategy, 

improve science vocabulary knowledge as measured by percent gain scores 

from pre and post chapter tests on regular science class materials?: 

I. Line graphs showing percent gain scores for the pre and post 

grade level science vocabulary tests of each chapter across 

all phases of the experiment were developed for each set of 

three subjects to demonstrate levels of change. 

2. A visual analysis of the baseline and intervention phases was 

conducted for each subject. Trend direction was established 

using the split middle method. Trend stability was computed 

using a 15% stability criterion; level stability range for each 

condition was determined by using the mean for each phase and 

the stability criterion (Tawney and Gast, 1984). Level of 

change was determined by comparing the first and last data 

points in each phase. 

3. The properties of the data identified in the within condition 

analysis were then compared to provide a between condition 

analysis to determine treatment effect for each subject. Trend 

stability and change were compared. Level of change between 

conditions was determined by comparing the last data point in 

baseline with the first data point in intervention. Two charts 

summarizing this analysis can be found in Appendix D. 

4. Posttest scores on the grade level chapter tests were pre­

sented to support intervention effects. 
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To answer question #2, Will 505, a vocabulary learning strategy, 

improve science vocabulary knowledge as measured by two pre and post­

tests on instructional level science materials?: 

1. Two line graphs present the scores on the two pre and posttests 

for the instructional level chapter vocabulary tests. 

2. Comparisons were made between the pre and post scores to indi­

cate level of change and treatment effect. 

To answer question #3, Will the subjects be able to apply the 

505 strategy to two chapters in instructional level science texts with 

80% accuracy on the 505 Report?: 

1. Training, application and generalization scores were recorded 

on the bottom graph of individual double graphs. 

2. The 50S application report scores on the bottom graph, as 

well as the training scores for each part of the strategy, 

were compared to the 80% criterion to determine strategy 

mastery at the instructional level. 

To answer question #4, Will the subjects generalize the S05 

strategy to grade level science chapters with 70% accuracy on the 50S 

Report?: 

1. The generalization scores on the 50S Report shown on the bottom 

graph referred to in question 3 were compared to the 70% cri­

terion. 
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2. A comparison was made between the strategy generalization scores 

on the bottom graphs with the pre and post percent gains on 

grade level chapter tests presented in the top graph. 

3.· Grade level posttest scores were also presented. 

To answer question #5, Will the SOS strategy be maintained after 

training has stopped as measured by the SOS Report and a percent gain 

score from grade level pre and post chapter vocabulary tests?: 

1. The strategy generalization score for maintenance on the bottom 

graph used in questions 3 and 4 was compared with the pre and 

post percent gains on the grade level chapter test for mainten­

ance, presented in the top graph. 

2. Grade level posttest scores on the maintenance chapter were 

presented. 

Question #6, Will the strategy training affect the students' 

attitude toward science as measured by an informal attitude survey? 

was answered by reviewing the responses on the Science Attitude 

measure. 



CHAPTER 4 

RESULTS 

This chapter presents the results of a study that investigated 

the effects of 50S, a vocabulary learning strategy, on science concepts. 

50S is an acronym for Search, Operate and Study. Science concepts were 

measured by objective tests of science vocabulary at instructional and 

grade levels. Criterion measures of strategy training and application 

in instructional level science texts and strategy generalization to 

grade level texts were also taken. The methodology was a multiple base­

line design across two sets of three subjects with the data on the 

dependent variables collected during baseline; intervention, which in­

cluded training and generalization; maintenance; and retraining if the 

strategy was not maintained. 

The results are analyzed to answer six questions. The major 

question is: 

1. Will 50S, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by percent gain scores from 

pre and post chapter tests on regular science class materials? 

The supportive questions are: 

2. Will 50S, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by two pre and posttests on 

instructional level science materials? 
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3. Will the subjects be able to apply the SOS strategy to two 

chapters in instructional level science texts with 80% 

accuracy on the SOS Report? 

4. Will the subjects generalize the SOS strategy to grade level 

science chapters with 70% accuracy on the SOS Report? 

5. Will the SOS strategy be maintained after training has stopped 

as measured by the SOS Report and percent gain scores from the 

grade level pre and post chapter vocabulary tests? 

The question addressing student attitude is: 

6. Will the strategy training affect the students' attitude toward 

science as measured by an informal attitude survey? 

Question 1: Effect of Vocabulary Strategy 
Training on Grade Level Materials 

Will SOS, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by pre and post chapter tests on regu-

lar science class materials? 

Data for answering this question have been derived from the 

percent gain scores on the pre and post grade level chapter vocabulary 

tests. These data were analyzed using a visual analysis technique pro-

posed by Tawney and Gast (1984). See Appendix D for a summary of this 

analysis. Additional data are reported from posttest chapter grade 

level percent scores. 

Table 3 presents posttest scores for all subjects. Figure 2 

presents the data for Sl, 52 and S3. This is a line graph of continuous 

data points that depict levels of change across all experimental phases. 



Table 3. Grade level posttest percent scores 

Phases 
Intervention 

General- Main-
Subjects Base line Training ization tenance Retraining 

SI 52, 56, 50, 56, 44 40, 68, 64, 64 70 80, 84 

S2 40, 50, 40 48, 65, 82 80 56 73, 82, -68 

S3 65, 65, 52, 64, 65, 45 85, 84 86 68 86 

s4 44, 48, 30, 20, 28 52, 40, 48, 60 85 64, 68 

S5 40, 35, 36 68, 63, 68 70 61 59, 68, 73 

s6 70, 35, 20, 28, 50, 64 90, 89 82 77 91 

\.11 
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Each point represents the percent gain for the pre and post grade level 

chapter vocabulary tests. The X axis represents weeks of training and 

the Y axis represents percent gains. 51 and 54 have a different number 

of probes across all phases of the experiment because they were enrolled 

in a biology class, while 52, 53, 55 and 56 were in a general science 

class. Beginning with baseline, a pretest and posttest were adminis­

tered for each chapter in the grade level science text. The percent 

score was computed for each chapter test and the percent difference 

between the two was plotted on the graph as a percent gain score. It 

can be seen from Figure 2 that during baseline 51 made a 32% gain 

between pre and posttests on the first chapter, a 32% gain on the second 

chapter test, a 30% gain on the third chapter test, a 32% gain on chap­

ter test four and a 16% gain on chapter test five. 

During intervention the percent gain scores were 20%, 28%, 28%, 

36% and 50%, a positive change in level of four between experimental 

conditions. The baseline level change was a negative 16% and the 

intervention level change was a positive 30%. The dotted trend lines in 

Figure 2 for 51 show a descending, variable trend during baseline which 

changed to a stable, ascending trend during intervention. 51 gradually 

improved his performance on the grade level posttests, earning a passing 

grade on the final test in the intervention phase, the point at which 

the entire strategy was generalized to this grade level chapter. Base­

line posttest scores were 52%, 56%, 50%, 56% and 44%. Intervention 

posttest scores were 40%, 68%, 64%, 64% and 70%. 

Figure 2 presents the data for 52 in the same format used for 

51. 52 had percent gains of 10%, 20% and 0% during baseline and 8%, 
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20%, 73% and 40% during intervention, a positive change in level of 8% 

between experimental conditions. The baseline level change was a nega-

tive 10% and the intervention level change was a positive 32%. From 
. 

the dotted trend lines on Figure 2, a variable, descending trend in 

baseline is changed to a variable, ascending trend during intervention. 

52 earned passing grades of 82% and 80% on the last two posttests during 

intervention, having failed all previous tests. His baseline posttests 

were 40%, 50% and 40%. His intervention posttests were 48%, 65%, 82% 

and 8Q%. 

53 earned percent gains of 40%, 45%, 36%, 24%, 25% and 9% during 

baseline and percent gains of 30%,34% and 50% during intervention, a 

positive change in level of 20% between experimental conditions. The 

baseline level change was a negative 30% and the intervention level 

change was a positive 20%. The dotted trend lines on Figure 2 show that 

a stable, descending trend in baseline changed to a stable, ascending 

trend during intervention. 53 failed all grade level posttests during 

baseline and passed all grade level posttests during intervention. 

Baseline scores were 65%, 65%, 52%,64%, 65% and 45%. Intervention 

posttest scores were 85%, 84% and 86%. 

It would appear from the positive change in trend and the posi-

tive change in level within and between experimental conditions that the 

vocabulary strategy intervention technique improved science vocabulary 

knowledge as measured by the pre and posttests on regular science class 

material for 51, 52 and 53. 

Figure 3 presents the data for the three replications, 54, 55 

and 56, in the same format used in Figure 2. 54 earned percent gains 
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of 24%, 28%, 15%, 8% and 16% during basel ine and percent gains of 32%, 

20%, 24%, 36% and 45% during intervention. This represents a positive 

change in level of 16% between experimental conditions. The basel ine 

level change was a negative 8% while the intervention level change was 

a positive 13%. The dotted trend 1 ines on Figure 3 indicate that a 

variable, descending trend in basel ine changed to a variable, ascending 

trend during intervention. s4 passed the last posttest of the inter­

vention phase which covered the chapter used for general ization of the 

whole strategy. His basel ine scores were 44%, 48%,30%, 20% and 28%. 

His intervention scores were 52%, 40%, 48%, 60% and 85%. 

S5 earned percent gains of 15%, 15% and 12% during basel ine 

and percent gains of 52%, 28%, 59% and 35% during intervention. This 

represents a positive change of 14% between experimental conditions. 

The basel ine level change was a negative 3% and the intervention level 

change was a positive 7%. The stable, descending trend in basel ine 

changed to a variable, ascending trend during intervention. S5 passed 

the final posttest in the intervention phase, the first test he had 

passed since the study began. His basel ine posttest scores were 40%, 

35% and 36% and his intervention posttest scores were 68%, 63%, 68% 

and 70%. 

Figure 3 shows that s6 earned percent gains of 20%, 0%, 4%, 8%, 

5% and 14% during basel ine and percent gains of 10%, 39% and 32% during 

intervention. While this represents a negative change in level between 

experimental conditions, the basel ine level change was a negative 6% 

and the intervention level change was a positive 22%. s6 had a vari­

able, ascending trend in basel ine and a variable, ascending trend in 
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intervention. While there was no change in trend direction between 

conditions, there was a positive change in the degree of the slope 

during intervention. 56 passed all posttests during intervention. His 

basel ine posttest scores were 70%, 35%, 20%, 28%, 50% and 64%. His 

intervention posttest scores were 90%, 89% and 82%. 

It can be concluded from the positive changes in trend and level 

within and between experimental conditions that the vocabul~ry strategy 

intervention technique improved science vocabulary knowledge as measured 

by the pre and posttests on regular science class materials for 54, 55 

and 56. 

In summary, results were presented that address research ques-

tion 1: Will 505, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by percent gains from pre and post 

chapter tests on regular science class materials? An analysis of the 

trend and levels of change within and between experimental phases 

revealed a positive training effect replicated across all subjects. 

While trend stability was not demonstrated in four subjects, this may 

have been due to the few number of data points in each phase. Perfor-

mance on the grade level posttests and the improved percent gain scores 

support the positive effect of the vocabulary learning strategy. 

Question 2: Effect of Vocabulary 5trategy 
Training on Instructional Level Materials 

Will 50S, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by two pre and posttests on instruc-

tional level science material? 
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Data for answering this question have been derived from the pre 

and posttest scores obtained from the dependent measure instructional 

level tests. Figure 4 presents the data for all subjects. From this 

graph it can be seen that the vocabulary strategy training positively 

changed performance for 51, 52 and 53. They gained from 12% to 31% on 

the pre and post measures of instructional level vocabulary knowledge. 

The replication with 54,55 and 56 substantiated the findings with gains 

from 11% to 45% on instructional level materials. 

On test one, 51 achieved a pretest score of 65% and a posttest 

score of 86%, a gain of 21%. On test two, 51 achieved a pretest score 

of 58% and a posttest score of 82%, a gain of 24%. It can be concluded 

that vocabulary strategy training had a positive effect on the perfor­

mance of 51 in instructional level science materials as he failed both 

pretests and passed both posttests with B's. 

52 achieved a pretest score of 83% and a posttest score of 100%, 

a gain of 17% on test one. On test two, 52 achieved a pretest score of 

71% and a posttest score of 93%, a gain of 22%. While 52 earned passing 

grades on both pretests, his posttest performance was in the A range. 

It can be concluded that vocabulary strategy training had a positive 

effect on the performance of 52 in instructional level science materials. 

On test one, 53 achieved a pretest score of 62% and a posttest 

score of 93%, a gain of 31%. On test two, 53 achieved a pretest score 

of 78% and a posttest score of 100%, a gain of 12%. He failed one pre­

test and passed the second one with a C-. He earned A's on both post­

tests. It can be concluded that vocabulary strategy training had a 

positive effect on the performance of 53 in instructional level materials. 
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54 achieved a pretest score of 50% and a posttest score of 85%, 

a gain of 35% on test one. On test two he achieved a pretest score of 

65% and a posttest score of 94%, a gain of 29%. He failed both pretests 

and passed one posttest with a B and one with an A. It can be concluded 

that vocabulary strategy training had a positive effect on the perfor­

mance of 54 in instructional level materials. 

On test one, 55 achieved a pretest score of 40% and a posstest 

score of 85%, a gain of 45%. On test two, 55 achieved a pretest score 

of 45% and a posttest score of 75%, a gain of 30%. His pretest scores 

were in the failure range and his posttest scores were C- and B. It 

can be concluded that the vocabulary strategy training had a positive 

effect on the performance of 55 in instructional level materials. 

56 achieved a pretest score of 80% and a posttest score of 100%, 

a gain of 20% on test one. On test two, he achieved a pretest score of 

83% and a posttest score of 94%, a gain of 11%. While 56 passed both 

pretests, his posttests were both A's. It can be concluded that the 

vocabulary strategy training had a positive effect on the performance 

of 56 in instructional level materials. 

In summary, results were presented which address research ques­

tion 2: Will 505, a vocabulary learning strategy, improve science 

vocabulary knowledge as measured by two pre and posttests on instruc­

tional level science material? A comparison of test one pre and post­

test scores and test two pre and posttest scores was made for each of 

the six subjects. For 51, 52, 53, 54, 55 and 56, the posttest scores 

were higher than the pretest scores by at least 11%. Three subjects 



moved from the failing to the passing range and three subjects moved 

from low CiS and B's to A's. Overall, the results support the effec-

tiveness of the vocabulary learning strategy on instructional level 

science vocabulary test performance. 

Question 3: Application of the 
Vocabulary Learning Strategy 

Will the subjects be able to apply the SOS strategy to two 
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chapters in instructional level science texts with 80% accuracy on the 

SOS Report? 

Data for answering this question have been derived from the 

strategy application SOS Report percent scores. Additional data are 

presented from the strategy training criterion measure percent scores 

for each component. Individual double graphs are presented that break 

the weeks of basel ine, intervention, maintenance and retraining shown 

in Figures 2 and 3 into days. These graphs are used to answer questions 

3, 4 and 5. The top graph presents the pre and post grade level chapter 

vocabulary test percent gain scores across all phases of the study as 

presented in Figures 2 and 3. The bottom graph presents from left to 

right, the percent correct scores on the Search, Operate and Study 

Reports for pretest, training and generalization, the percent correct 

scores on the SOS Report for application and generalization of the whole 

strategy and the SOS Report scores during the maintenance probe and 

retraining. The two graphs together show the effect of each part of the 

strategy training and generalization depicted on the bottom graph on the 

pre and post grade level percent gain scores shown in the top graph. 
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From Figure 5, the bottom graph, it can be seen that 51 achieved 

strategy application scores of 94% and 90%. His training score for 

Part I was 100%, for Part I I 87%, and Part II I 100%. 51 met the 80% 

criterion for strategy training and application in instructional level 

materials. 

Figure 6 indicates that 52 achieved Part IV application scores 

of 86% and 82%. His training score for Part I was 84%, for Part I I 82%, 

and Part I I I 100%. 52 met the 80% criterion for strategy training and 

application in instructional level materials. 

Figure 7 shows strategy application scores of 86% and 88% for 

53. His training score for Part I was 100%, for Part II 83%, and for 

Part I I I 100%. 53 met the 80% criterion for strategy training and 

application in instructional level materials. 

Figure 8 shows that 54 achieved strategy application scores of 

82% and 85%. His training score for Part I was 85%, for Part II 80%, 

and for Part I II 100%. 54 met the 80% criterion for strategy training 

and application in instructional level materials. 

55 achieved strategy application scores of 80% and 78%, as indi­

cated on Figure 9. His training score for Part I was 95%, for Part I I 

78%, and for Part I I I 100%. 55 did not meet the 80% criterion for 

Part I I training and his scores of 80% and 78% on strategy application 

did not meet the establ ished criterion of 80% on two chapters in in­

structional level materials. However, the strategy training did have a 

positive effect on his grade level and instructional level test perfor­

mance. 
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Figure 10 shows that 56 achieved strategy application scores of 

88% and 89%. His training score for Part I was 100%, for Part I I 86%, 

and for Part III 100%. 56 met the criterion for strategy training and 

appl ication in instructional level materials. 

In summary, results were presented that addressed research ques-

tion 3: Will the subjects be able to apply the 505 strategy to two 

chapters in instructional level science texts with 80% accuracy on the 

505 Report? 51, 52, 53,54 and 56 met the 80% criterion in two chapters 

at the instructional level. 55 was unable to meet criterion on Part I I 

of the training, as well as one of the two application measures in 

instructional level materials. Overall, the results demonstrate that 

these learning disabled adolescents could learn the vocabulary learning 

strategy, 50S, and apply the whole strategy to instructional level 

mate ri a 1 s. 

Question 4: General ization of the 
Vocabulary Learning 5trategl 

Will the subjects general ize the vocabulary learning strategy 

to grade level science chapters with 70% accuracy on the 505 Report? 

Data for answering this question have been derived from two 

sources: a) the 505 Report generalization measure percent scores and 

b) the pre and post percent gains obtained from the grade level tests. 

Additional data are presented from the strategy generalization measure 

percent scores for each component and posttest grade scores from 

Table 3. 

From Figures 5, 6 and 7, which present 505 Report scores for 

strategy generalization in the bottom graph and the percent gains for 
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that chapter on the pre and post grade level tests in the top graph, it 

can be seen that the vocabulary strategy generalized to grade level 

materials for Sl, S2 and S3 . 

. The top graph in Figure 5 shows that Sl achieved a strategy 

generalization score of 80%, which met the 70% criterion. His general­

ization score for Part I was 89%, Part I I 73%, and Part II I 100%. Sl 

began using the strategy in grade level materials at the onset of inter­

vention without cueing from the researcher. As he learned each part and 

applied it to his Biology vocabulary, his percent gains increased. This 

increase continued throughout the study as he assumed ownership of the 

strategy and made adaptations of his own. His percent gain for the 

grade level chapter used for the SOS Report criterion measure was 50% 

and his posttest score was 70%, his first passing score during the 

experiment. 

The bottom graph in Figure 6 shows that S2 achieved a strategy 

generalization score of 73%, thus meeting the 70% criterion. His gen­

eralization score for Part I was 82%, Part I I 70%, and Part I I I 100%. 

During the Part I, Search training and generalization, the top graphs 

show that he had an 8% gain but by completion of the training, his per­

cent gain was 40. His posttest scores showed improvement across the 

intervention phase. 

53 achieved a strategy generalization score of 82% as shown in 

the bottom graph of Figure 7. His generalization score for Part I was 

100%, Part I I 84%, and Part I I I 100%. During the Part I, Search train­

ing and generalization, his percent gain was 30%, but the end of the 



intervention phase, his percent gain was SO. He passed all posttests 

during intervention. 

From Figures 8, 9 and 10, which present 505 Report scores for 

strategy generalization in the bottom graph and the percent gains for 

that chapter in the pre and post grade level tests shown in the top 

graph for 54, 5S and 56, it can be seen that the vocabulary strategy 

generalized for 54 and 56 but not 55. 
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51 achieved a strategy generalization score of 74% as shown in 

the bottom graph of Figure 8. His generalization score for Part I was 

80%, Part I I 72%, and Part II I 100%. 54 met the strategy generaliza­

tion criterion of 70%. The top graph shows that his percent gain for 

the same grade level chapter used for strategy generalization was 45%, 

markedly higher than his baseline gains or his percent gain at the onset 

of training. He passed this posttest with a score of 8S%. All of his 

previous posttest grades were below 70%. 

55 achieved a strategy generalization score of 6S%, shown in 

the bottom graph of Figure 9. His generalization score for Part I was 

79%, Part I I 67%, and Part I II 100%. 5S did not meet the established 

criterion of 70% for generalization of the whole strategy. While he met 

the 70% criterion on Parts I and II I, Part I I did not generalize for 55. 

His percent gain for the same grade level chapter used for the 505 

Report measure of generalization was 35%, not as high as some of his 

previous scores but higher than any of his baseline scores. He earned 

his first passing posttest grade. It is concluded that 5S was unable to 

generalize the whole strategy to 70% criterion, but the strategy train­

ing did have a positive effect on the grade level vocabulary tests. 



The top graph in Figure 10 shows that 56 achieved a strategy 

generalization score of 86%. His generalization score for Part I was 

97%, Part I I 78%, and Part I II 100%. His percent gain for the same 

grade level chapter used for the criterion measure of generalization 

was 32%, markedly higher than the percent gain earned during Part I, 

5earch training and Generalization. 56 passed all posttests during 

the intervention phase. 
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In summary, results were presented that addressed research ques­

tion 4: Will the subjects generalize the 505 to grade level science 

chapters with 70% accuracy on the 505 Report? 51, 52, 53, 54 and 56 

met the 70% criterion on a grade level chapter and showed an increase 

in their percent gains on that chapter over their baseline percent gains. 

55, who did not reach criterion on the application of the strategy to 

instructional level materials, failed to reach criterion of 70% general­

ization to a grade level chapter. However, his percent gain score 

indicated a positive strategy training effect. 

Overall, the results demonstrate that these learning disabled 

adolescents were able to generalize the 505 strategy to a grade level 

chapter and that the generalization had a positive effect on pre and 

posttest percent gains, as well as posttest scores. All six subjects 

passed the generalization chapter posttest. 

Question 5: Vocabulary 5trategy Maintenance 

Will the 505 strategy be maintained after training has stopped 

as measured by the 505 Report and a percent gain score from pre and post 

grade level vocabulary tests? 
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Data for answering this question have been derived from two 

sources: a) the strategy maintenance 505 Report percent scores, and b) 

the pre and post percent gains obtained from the dependent measure grade 

level tests. Grade level posttest scores provide additional information 

(Table 2). 

From Figures 5, 6 and 7, it can be seen that 51 maintained the 

strategy to at least 70% criterion while 52 maintained part of the 

strategy and 53 failed to use it at all. 

51 achieved a strategy maintenance score of 86% on the 505 

Report and a percent gain of 52%, higher than his generalization percent 

gain. He earned 80% on this posttest. While 51 maintained the strategy, 

52 and 53 failed to reach 70% on the criterion measure for maintenance. 

52 used part of the strategy and 53 did not use any of it. Their per­

cent gains also markedly declined from their generalization percent 

gains, with 52 receiving a 6% and 53 a 9%. They both failed the post­

test. However, when retraining It/as instituted for 52 and 53, they used 

the strategy to 70% criterion. Their percent gains increased and they 

passed the posttests with scores of 73% and 86%. 

From Figures 8, 9 and 10, it can be seen that s4 maintained the 

strategy to at least 70% criterion and his percent gain declined only 

slightly. However, he failed the posttest, earning a 64%. 55 and S6 

failed to reach 70% on the criterion measure for maintenance. 56 re­

ceived a percent gain of 18%, a marked decline from his generalization 

percent gain. Retraining was instituted and he reached 80% on the cri­

terion measure and markedly increased his percent gain. While he earned 
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a 77% on this maintenance probe posttest, this was lower than his other 

intervention posttests and well below the 91% earned with retraining. 

55 who failed to reach criterion on the application and general­

ization of the strategy, as well as maintenance, achieved a percent gain 

of 39%, 4% higher than he received on the generalization probe. While 

retraining continued to help 55, he was unable to reach 70% on the 505 

Report for generalization. He did pass the final posttest taken during 

retraining. 

In summary, results were presented that addressed research ques­

tion 5: Will the 505 strategy be maintained after training has stopped 

as measured by the 505 Report percent gain score from pre and post 

grade level vocabulary tests? 51 and 52 continued to use the strategy 

which is reflected in their percent gains. 52 and 56 maintained part 

of the strategy and had marked declines in their percent gains. 53 did 

not use any of the strategy as he was busy with his History term paper. 

Retraining was instituted for 52, 53 and 56, resulting in their using 

at least 70% of the strategy as measured by the 505 Report and increas­

ing their percent gain scores. 55 who failed to reach criterion on 

application and generalization maintained part of the strategy. While 

retraining failed to yield criterion, his performance improved as did 

his percent gain. 

Overall, the results indicate that the vocabulary strategy was 

partially maintained by 52, 55 and 56 and maintained to criterion by 

51 and 54. These levels of maintenance were reflected in their percent 

gains and posttest scores. 53 failed to use any of the strategy because 
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of his term paper. Knowledge of the strategy process was maintained as 

indicated by the performance when cued to use it. Sl showed ownership 

of the strategy and used it faithfully with each science chapter. 

Question 6: Affective Effect of the 
Vocabulary Strategy 

Will the strategy training affect the students' attitude toward 

science as measured by an informal attitude survey? 

Data to answer this question were derived from the informal 

affective measure administered before the study began and at the com-

pletion of the study. 

Table 4 presents a tally of the subjects' pre and post responses 

to each of the 15 statements on the informal measure. The subjects 

responded to agreement statements rated Always, Usually, Sometimes, 

Rarely and Never. To interpret the results, a 5 was assigned to the 

desired response and 4, 3, 2 and 1 assigned to the less desired re-

sponses in descending order. For example, if Always was the desired 

response, Always received a 5, Usually a 4, Sometimes a 3, Rarely a 2 

and Never a 1. If Never was the desired response, the order was re-

versed. This allowed a mean response score to be computed for each 

question on the pre and post measures to determine response shift. 

The vocabulary learning strategy directly affected attitude 

toward science vocabulary and science study methods. However, it did 

not appear to change study times or feelings about science as a discip-

line. 

Statements 2, 4, 5, 6, 10, 11 and 13 are directly related to 

the vocabulary strategy. For example, statement 4 says: When I write 



Table 4. Mean responses on the science attitude measure 

Questions 

1. The science work is 
difficult for me. 

2. I cannot learn the 
science vocabulary. 

3. I do my science work 
every night. 

*4. When I write the 
definitions for my 
science vocabulary, 
copy them from the book. 

*5. I have a certain method 
for studying for a 
sc i ence test. 

*6. I understand the 
science vocabulary. 

7. I go to science class 
with my assignment 
incomplete. 

8. I only study science the 
night before a test. 

9. Science is easy. 

*10. I pay special attention 
to the science vocabu­
lary when I study. 

*11. I do not know how to 
study for science tests. 

12. I cannot pass science 

Desired 
Response 

Never Agree 

Never Agree 

Always Agree 

Never Agree 

Always Agree 

Always Agree 

Never Agree 

Never Agree 

Always Agree 

Always Agree 

Never Agree 

Never Agree 

Mean Response 
Pre Post 

3.2 

3.7 

2.8 

1.4 

1.2 

3.4 

2.8 

2.8 

3.2 

1.7 

2.5 

4.0 

2.3 

4.7 

2.8 

4.0 

5 

3·7 

3·7 

3.4 

3.2 

4.4 

4.0 

3.8 
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Change 

Negative 

Positive 

None 

Positive 

Positive 

Positive 

Positive 

Positive 

None 

Positive 

Positive 

Negat i ve 



Table 4, continued 

Questions 

*13. need someone to help 
me with my science 
chapters. 

14. I do not study science 
outside of class. 

15. The science is so hard 
that I don't even try. 

Des ired 
Response 

Never Agree 

Never Agree 

Never Agree 

Mean Response 
Pre Post 

2.0 3.5 

3.3 3.0 

4.3 4.5 

*Statements directly related to vocabulary strategy 
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Change 

Positive 

Negative 

Positive 
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the definitions for my science vocabulary, I copy them from the book. 

Table 4 indicates that statement 2 had a positive shift of one response. 

Statements 4 and 5 showed positive shifts of 2.8 and 3.8 responses. 

Statements 6, 10, 11 and 13 also showed positive shifts toward the 

desired response. 

Statements 1, 3, 7, 8, 9, 12, 14 and 15 assessed study times 

and feelings about science as a subject. A sample study time statement 

is, I only study science the night before a test. A sample statement 

that assesses feelings about science is, the science work is difficult 

for me. Pre and posttest responses to these statements showed no shifts 

toward the desired response. 

At the completion of the study, each student was asked to write 

what he thought about the vocabulary learning strategy. The statements 

are listed below: 

Sl, III failed the first two nine weeks and after I started with 

Miss Mi ller, 

lot." 

passed the third nine weeks and I think it helps me a 

S2, II I t he 1 ps me a lot. II 

S3, III feel that this new studying habit has helped me a lot 

with science. I would advise my friends to learn this system of study­

ing." 

S4, lilt can be a pain but it helps." 

S5, lilt is hard but it helps me a lot." 

S6, "I think that this strategy will be more helpful in Biology 

than it was in General Science. It takes a lot of time." 
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In summary, results were presented that addressed research ques­

tion 6: Will the strategy training affect the students' attitude toward 

science as measured by an informal attitude survey? Responses to state­

ments directly related to the vocabulary learning strategy showed a 

positive shift after the students had completed the study. However, 

responses to statements that were more general did not show any change. 

It can be concluded that the vocabulary learning strategy had a 

positive effect on specific aspects of science attitude related to 

science vocabulary and how to study, but not on general feelings of 

science as a discipline or when to study. 

Summary 

In summary results of the study indicate that: 

1. The vocabulary learning strategy positively changed performance 

on pre and posttest measures of science vocabulary at grade 

level. All subjects showed an increase in percent gains as 

well as passing scores on the posttests following the interven­

tion. An analysis of trend and levels of change within and 

between experimental phases also revealed a positive training 

effect. 

2. The vocabulary learning strategy positively changed performance 

on pre and posttest measures of science vocabulary at instruc­

tional level. All subjects showed improved performance on the 

posttests following strategy training. 

3. Five subjects reached criterion in applying the total vocabulary 

strategy to two instructional level chapters. One subject 



reached criterion on one of the two chapters, and strategy 

training effects were reflected in the posttests at instruc­

tiona I I eve I . 
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4. Five subjects reached criterion in generalizing the vocabulary 

strategy to grade level chapters. Their percent gains for the 

chapter used to measure generalization showed an increase over 

their baseline percent gain scores and they passed their grade 

level posttests. One subject failed to reach criterion for 

generalization, but positive strategy training effects were 

reflected in his percent gains and passing performance on the 

grade level posttest. 

5. The vocabulary learning strategy was partly maintained by three 

subjects and maint~ined to criterion by two subjects. While 

two subjects did maintain the strategy, four subjects failed to 

use the strategy to criterion without cueing. Retraining was 

effective for three subjects as evidenced by the SOS Report 

scores, percent gains and grade level posttest performance. 

S5 failed to reach criterion after retraining, but positive 

strategy training effects were shown in his grade level pre and 

post percent gains and passing score on the final posttest given 

during retraining. 

6. The vocabulary learning strategy had a positive effect on atti­

tudes toward methods of studying science and science vocabulary. 

Little effect was shown on general feelings about science as a 

discipl ine. 



CHAPTER 5 

CONCLUSIONS, DISCUSSION AND IMPLICATIONS 

This chapter provides: (1) a statement of the purpose of this 

study, (2) a description of the procedures, (3) a summary of the results, 

(4) the discussion of the results, (5) limitations and (6) recommenda­

tions for further research. 

Statement of Purpose 

Learning disabled adolescents who are mainstreamed into regular 

high school classes experience complex curriculum demands that necessi­

tate innovative programming. The secondary curriculum is organized 

around content areas with each subject taught by a different teacher. 

The differing expectations of each teacher, along with the basic skill 

deficits characteristic of the adolescent with a learning disability, 

provide a real source of frustration when dealing with the content 

curriculum of the mainstreamed setting. 

Alley (1972) stated that a learning disorder occurs when an 

individual's progressive, sequential development is distorted by cogni­

tive delay, a dysfunction which negatively impacts on problem-solving. 

Torgesen (1977) characterized the learning disabled student as an in­

active learner, the basic premise of which is the information processing 

model of cognition. Central to this information processing model is the 

belief that certain processes are under voluntary control (Torgesen and 

81 
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Licht (1983). Structural memory features are the built-in physical 

system while control processes are the strategic plans that help orga­

nize and maintain information (Atkinson and Shiffren, 1968). 

Based on the pr.emise that these cognitive processes may be 

conscious and modifiable, Alley and Deshler (1979) proposed the learning 

strategies model which teaches students how to learn. Within this model 

the student becomes actively engaged in learning through cognitive 

rather than content intervention. Its emphasis on problem solving and 

independent learning makes it a viable alternative for secondary pro­

gramming. 

Reading problems are the most common and frequent indication of 

a learning disability (Kirk and Chalfant, 1984). Vocabulary knowledge 

is well documented as an important component of reading comprehension 

(Davis, 1942, 1944; Hunt, 1957; Spearitt, 1972) and the direct teaching 

of vocabulary has been shown to improve word knowledge and comprehension 

~anzo and Sherk, 1971-1972; Petty, Herold, and Stoll, 1968; Snouffer 

and Thistlethwaite, 1980). The comprehension of science material 

appears to be particularly sensitive to vocabulary knowledge (Snouffer 

and Thistlethwaite, 1980). Classroom teachers may not have enough class 

time to present all of the new vocabulary encountered in a text chapter 

making cognitive strategies that facilitate the independent expansion 

of this vocabulary necessary (Johnson and Pearson, 1984). 

Systematically promoting the generalization of skills acquired 

during the instructional process in the resource room is often over­

looked. Stokes and Baer (1977) have emphasized the importance of direct 

instruction in generalization from one setting to another. 



83 

The purpose of this study was to investigate the effect of the 

SOS vocabulary learning strategy on two aspects of reading comprehension 

in ability level and grade level science materials: (1) vocabulary 

definitions and (2) vocabulary meanings or concepts. SOS is an acronym 

for Search, Operate and Study. Vocabulary definitions refer to the 

statement of the meaning of the word and vocabulary meaning refers to 

the definition the word assumes when it is in context and may include 

examples or uses of the term. 

Procedures 

Six learning disabled adolescents from a senior high school in 

rural South Carolina participated in this study which lasted approxi­

mately five months. A multiple baseline design across two sets of 

three subjects provided replication of study. All subjects were of 

average intelligence, had a reading ability of fourth grade or better 

and some facility with paraphrasing reading passages. They each 

attended the resource room for one period per day and were working 

toward a state high school diploma necessitating their participation 

in mainstreamed classes. 

Materials included science textbooks at instructional reading 

level and grade level and the SOS Vocabulary Strategy Training Manual. 

Conditions of the experiment included: (1) baseline, (2) intervention, 

which included training and generalization, (3) maintenance, and (4) 

retraining if necessary. Baseline data were collected for each subject. 

The SOS vocabulary strategy intervention was introduced for the first 

subject when a stable baseline or descending trend was evident. 
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Intervention was staggered for the remaining subjects and was introduced 

at the completion of the training for the previous subject. 

The dependent measures were pre and post vocabulary tests for 

each chapter covered in the grade level science texts and pre and post 

vocabulary tests for two instructional level chapters. The percent 

gains calculated from pre and post vocabulary chapter tests on grade 

level science material were graphically recorded across all phases of 

the experiment to demonstrate vocabulary strategy training effects. 

The two instructional level vocabulary chapter tests were given just 

prior to and at the conclusion of the intervention phase. 

During intervention, criterion measures of strategy acquisition 

and generalization were recorded to establish the efficacy of the SOS 

vocaoulary strategy and determine the effect of the training stages on 

the grade level chapter pre and post science vocabulary tests. Subjects 

failing to demonstrate maintenance of the vocabulary strategy were re­

trained to criterion. An affective measure given before the study began 

and at its conclusion demonstrated strategy training effects on attitudes 

toward science. 

Summary of Results 

The results were graphically recorded to allow for visual analy­

sis of the data. Trend, variability and level of change within and 

between conditions were examined. Educationally significant data were 

also presented. The results showed that: 

1. The SOS vocabulary learning strategy positively changed 

performance on pre and post measures of science vocabulary at 
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grade level. All subjects showed an increase in percent gains 

and passing scores on the posttests at the conclusion of the 

intervention phase. An analysis of trend and levels of change 

within and between experimental phases revealed a positive 

training effect. 

2. The SOS vocabulary learning strategy positively changed perfor­

mance on pre and posttest measures of science vocabulary at 

instructional level. All subjects showed improve performance 

on the posttests following strategy training. 

3. Five subjects reached criterion in applying the total vocabulary 

strategy to two instructional level chapters. One subject 

reached criterion on one of the two chapters, and strategy 

training effects were reflected in the posttests at instruc­

tional level. 

4. Five subjects reached criterion in generalizing the vocabulary 

strategy to grade level chapters. Their percent gains for the 

chapter used to measure generalization showed an increase over 

their baseline percent gains and they passed their grade level 

posttests. One subject failed to reach criterion for general­

ization but positive strategy training effects were reflected in 

his percent gains and passing performance on the grade level 

posttest. 

5. The SOS vocabulary learning strategy was partly maintained by 

four subjects and maintained to criterion by two subjects. 

While two subjects did maintain the strategy, four subjects 

failed to use the strategy to criterion without cueing. 
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Retraining was effective for three subjects as evidenced by the 

50S Report scores, percent gains, and grade level posttest per­

formance. 55 failed to reach criterion after retraining, but 

positive strategy training effects were shown in his grade level 

pre and post percent gains and a passing score on the final 

posttest given at the conclusion of retraining. 

6. The 50S vocabulary learning strategy had a positive effect on 

attitudes toward methods of studying science and science vocabu­

lary. Little effect was shown on general feelings about science 

as a discipl ine. 

Discussion 

In examining the results of this study, issues are raised that 

can be grouped for discussion into three topics: (1) efficacy of the 

50S strategy, (2) characteristics of the learner and (3) impl ications 

for educational programming. 

Efficacy of the Vocabulary Strategy 

The data support the effectiveness of this vocabulary strategy 

for improving performance on vocabulary tests that measure definitional 

and meaning knowledge. All subjects improved their pre and posttest 

percent gains on grade level tests as well as their posttest percent 

scores on instructional and grade level materials. More importantly, 

with the completion of strategy training, they all earned passing grades 

on the generalization posttest of grade level materials. Performance 

continued to improve during maintenance for 51 and retraining positively 

affected pre and posttest performance for the other subjects. 
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This demonstrated effectiveness of the strategy raises the 

question as to why it was effective. What is there about this strategy 

that enhances vocabulary learning? An examination of the three compo­

nents of the strategy may shed some light on this. 

Component I, Search, requires the student to systematically 

search through the chapter and write the main idea and the content 

specific vocabulary. A very structured format is directly taught for 

completing this component. Not only does this process yield a main 

idea and a list of vocabulary words, it generates a chapter outline. 

The main idea is written as the main heading and the words are listed 

within subheadings in the order they are presented in the chapter. 

In Component I I, Operate, the student defines the identified 

vocabulary and expands those definitions by giving examples or uses. 

Self-questioning using the wh questions helps with these expansions. 

Finally, Component I II, Study, presents a structured format for learn­

ing the vocabulary in preparation for a test. 

By definition, the learning disabled adolescent may have defi­

cits in: (1) cognitive processes including sequential processing of 

information (Alley, 1972), or (2) the input, elaboration, or output 

phases of problem-solving (Feuerstein, 1979). This strategy teaches 

the student a systematic way to take the information in, perform mental 

operations on it and respond. It activates the cognitive processes by 

requiring the learner to store and recall a sequential process and 

produce an organized product. 

Memory plays a critical role in information processing theories, 

and organization, rehearsal, and mnemonic strategies are general 
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activities cited for improving memory (Ault, 1979; MatI in, 1983). This 

vocabulary strategy incorporates these activities in the three compo­

nents. Organization is provided through the systematic search and 

resulting chapter outline. Rehearsal is a part of the training process 

for learning the steps in each component. It is also part of the study 

component as the student must practice matching definitions with terms. 

Mnemonic devices are part of the steps for learning each component and 

the product generated from using the vocabulary strategy can be con­

sidered an external, sequential mnemonic device. 

A theme that appears pervasive in the literature is that 

vocabulary must be taught in meaningful settings (Anders and Bos, 1984; 

Herber, 1978; Johnson and Pearson, 1984). The knowledge hypothesis, 

which stresses teaching words in context and activating prior knowledge, 

was the rationale for this vocabulary strategy. Component .. I I , Operate, 

specifically addresses contextual meanings by requiring that definitions 

be derived directly from the reading passage and that meanings be 

developed through examples and uses. 

As a result of instruction in the specific steps of this 

vocabulary strategy, all the subjects met criterion on the utilization 

of the strategy in at least one instructional level chapter and five 

subjects generalized it to grade level materials. These findings also 

support the power of direct systematic teaching of learning strategies. 

The steps used incorporate direct instruction of the strategy process 

and generalization of the process to new situations, two components 

that should enhance behavior change (Bijou, 1977). 



Improved performance on science vocabulary tests after mastery 

of the vocabulary strategy support its efficacy. The incorporation of 

memory activities, training in contextual settings and direct teaching 

may explain its effectiveness. 

Characteristics of the Learner 

The learning disabled students who participated in this study 

were experiencing difficulty with their regular science class materials. 

They did not appear to have a system for identifying, organizing or 

studying the content presented in each chapter. The solution was to 

develop and teach them a strategy that would facilitate their mastery 

of the required science material. The efficacy of the vocabulary 

strategy along with the positive effects of directly teaching the 

students to use the strategy have been documented. The question that 

is raised is why did these students not have a technique or strategy 

of their own? Why was it necessary to teach them a strategy when most 

of their peers seem to have a systematic approach to processing infor­

mation? 

Reading Skill Deficits. The six students selected for this 

study had certain characteristics in common. All were classified as 

learning disabled, had average intelligence and were reading at least 

at a fourth grade level. While the full scale IQ range was from 80 to 

115, all subjects had higher performance scores than verbal scores, a 

pattern characteristic of students with language and reading deficits 

(Wiig and Semel, 1976). An analysis of reading level scores shows that 

five subjects were reading at fifth grade level while 55 who failed to 
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generalize the whole strategy to grade level materials and had great 

difficulty with Part I I, Operate, was reading at fourth grade level. 

His greater reading skill deficit may provide an explanation. Possibly 

paraphrasing and identifying examples or uses are skills more likely to 

be found in those reading at fifth grade or above. 

Cha11 (1983) proposed a six-stage process of learning to read. 

Stage 3 which occurs between grades 4-8, requires the student to inte­

grate his knowledge and experiences with the reading passage. Answering 

different kinds of comprehension questions and reading for different 

purposes are part of the instruction at this stage. Stages 1 and 2 

focus on the decoding and confirmation of what the reader already knows. 

Based on the fourth grade reading level of 55, he may be at the beginning 

of the integrative level of reading. This could explain his difficulty 

with Part II, Operate, of the 50S strategy. 

While the reading abil ity of 55 was the lowest of the six sub­

jects, all six students had reading deficits. Wong (1978) found that 

poor readers tend not to use organizational strategies. This finding 

was supported by the researcher's observation of the subjects when 

reading or studying assignments. They simply began at the beginning of 

the chapter and turned the pages. This 50S strategy gave them an orga­

nized system for reading their science materials, as well as for study­

ing for a test. The success of the training in the use of this 

strategy supports findings by Feuerstein (1979), Torgesen, Murphy, and 

Ivey (1979), who found that students could be trained to effectively 

use learning strategies. 
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Cognitive Deficits. One of the most troublesome problems in 

the field of learning disabilities is the heterogeneity of this popula­

tion. Recent research regarding the neurobiological basis of learning 

disorders has led to attempts to identify subtypes (McKinney, 1984; 

Obrzut and Hynd, 1984). Levin (1976) bel ieved that reading ability is 

dependent upon a cooperation between functional zones of the cerebral 

cortex and subcortical structures. A deficit in anyone of these zones 

may impede linguistic processing and reading performance. He distin­

guishes three principal functional units of the brain that while per­

forming special functions, work together to guide performance. The 

chief functions of Unit 1, located in the brainstem and the thalmus, 

are arousal and selective attention. Functional Unit 2, located in the 

occipital, temporal and parietal lobes of the neocortex is involved in 

coding and storing information and functional Unit 3, located in the 

frontal and prefrontal lobes is involved in planning and managing 

behavior. 

Coding, which includes simultaneous and sequential processing, 

as well as planning, are seen by Oas, Kirby, and Jarman (1979) as the 

basic cognitive functions. It would appear from the success of the SOS 

strategy training that these six subjects exhibited some cognitive or 

linguistic deficit in simultaneous or sequential processing, or in 

planning and managing behavior. This intervention may have engaged 

these cognitive processes which resulted in increased mastery levels of 

the science vocabulary. This success also supports the position that 

these processes can be trained. 
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The comparison of the strategy acquisition process with the 

scores on the pre and post grade level tests shown in the individual 

double graphs affords an opportunity to evaluate the training demands 

of these cognitive processes. The Search and Study components appear 

to more directly impact on planning and organizational processes, while 

Operate taps the coding and storing processes. The fact that each stu­

dent had more difficulty with the Operate component suggests that this 

cognitive process may be more difficult to train thus requiring a more 

extensive training process. 

Motivation. All of the subjects experienced improved perfor­

mance on grade level posttests. However, the results of the maintenance 

probe indicated that four subjects were not motivated to use the whole 

strategy without direct cueing, resulting in lower pre-post percent 

gains and posttest scores. 

The usefulness of the 50S strategy was acknowledged by all of 

the students as indicated by their responses on the affective measure. 

A request for written statements expressing their feelings about the 

strategy el icited comments I ike, lilt helps me a lot," "Itls hard but it 

help,s me a lot," and "I feel that this new studying habit has helped me 

a lot with science. 1I Yet four of them did not use the whole strategy 

without being told to do so. 

The two students who did maintain the strategy to criterion 

appeared to have a sense of ownership. Cognitive knowledge of the 

strategy led to a cognitive desire to use the strategy. They began to 

make modifications and generate ideas about how it could be used in 
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other content areas. For example, 51 changed the position of the head­

ings for each group of words. He also speculated on the use of the 

strategy to help him with his u.s. History work in 11th grade. Levin 

(1976) stated that self-generated strategies may be more effective than 

those imposed externally. Possibly this lack of a sense of ownership 

explains the poor maintenance performance. Bruner (1966) found that 

students who have experienced repeated failure in school acquire defense 

mechanisms that are incompatible with trying to do one1s best in school. 

Adelman (1978) suggests that learning disabled students lack intrinsic 

motivation to learn. 

To assure that new strategies such as the SOS vocabulary strategy 

are maintained and applied to new settings, the students must be highly 

motivated. The external locus of control must be shifted to foster 

intrinsic motivation. It may be that teaching additional strategies 

that are cooperatively developed to meet student needs would foster 

intrinsic motivation. 

Implication for Educational Programming 

The conclusions of this study indicate that learning disabled 

adolescents with reading deficits can learn a complex vocabulary strategy 

that positively impacts on their vocabulary test performance in grade 

level science material. There are four implications that can be derived 

from this study. 

1. Learning strategies need to be part of the secondary learning 

disabilities program. However, one strategy is not enough. A 

curriculum needs to be developed that includes strategies for 



acquisition, storage and expression (Schumaker, Denton, and 

Deshler, 1984). 
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2. Learning strategies need to be analyzed to identify which 

cognitive processes are being trained. The training process 

must include a component that measures the effects of the train­

ing process on performance. 

3. Learning strategies should not be the only component of the 

secondary learning disabilities program. While the SOS strategy 

was effective with these six subjects, it did not cure their 

problem and ready them for total success in the mainstreamed 

setting! ,Tutorial and basic skills curriculums need to be in­

cluded. 

4. An educational, psychological, which includes cognitive and 

behavioral data, and social analysis of the child needs to 

guide the programming, including which learning strategies are 

appropriate. Results from tests which assess cognitive process­

ing such as the Kaufmann Assessment Battery for Children (K-ABC) 

(Kaufmann and Kaufmann, 1983) and the Woodcock Johnson Psycho­

educational Battery (Woodcock and Johnson, 1977) along with 

behavioral data on attitudes and feelings, and regular class 

needs, must direct the individual's learning strategy, tutorial 

and basic skills program. 

S. Levels of motivation need to be assessed and considered when 

planning a learning strategies curriculum. It would appear 

that maintenance of a learned strategy is closely linked with 

motivation. 



In conclusion, the students' success in learning the complex 

vocabulary strategy and their improved grade level science vocabulary 

test performance adds to the literature that supports a learning 

strategies model as an effective method for teaching learning dis­

abled adolescents. 

Assessment procedures need to be sensitive to the students' 

coding and planning processes and deficits to assure that learning 

strategies meet the unique needs of each individual. Finally, the 

learning strategies concept needs to become an integral part of the 

structure of the regular classroom. 

Limitations 
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The major limitation of this study involves the generalization 

of the results. Traditionally the findings from single subject research 

are not generalizable to subjects outside of the study. Since the study 

included a direct replication, the intervention effects may be general­

ized to subjects with similar characteristics. However, no conclusions 

can be made about the effects the SOS strategy might have when used with 

a content area other than science. 

Another limitation may be the lack of equal probes across all 

subjects. Because Sl and s4 were in Biology and S2, S3, S5 and s6 were 

in General Science, the probes were not uniform across all six subjects. 

While the replications demonstrate the effectiveness of the strategy, 

more data points after strategy training was complete would have further 

supported its efficacy. 
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Recommendations for Future Research 

This experiment contributes to a growing body of data in support 

of a learning strategies approach as one program model for learning dis­

abled adolescents. Because of the complex nature of the adolescent 

learning disabled, a comprehensive intervention model needs to be devel­

oped. Areas of future research include: a) strategy effectiveness and 

b) programming needs. 

Strategy Effectiveness 

1. In order to further validate the efficacy of the SOS vocabulary 

strategy, a comprehensive study conducted in the regular class­

room that compares the effects of direct instruction of SOS 

with more traditional look-up methods, or no direct instruction, 

is needed. 

2. Studies in the regular class and the resource setting that 

investigate the effectiveness of SOS when used in other second­

ary content areas such as History are recommended. 

3. An investigation of the effects of multiple strategy training 

on grade level performance and strategy maintenance is needed. 

Programming Needs 

1. Recognizing the wide range of variability in the way students 

acquire, organize, retain and retrieve information, studies are 

needed that: a) task analyze and compare the effects of various 

on different cognitive processes, b) match the learning strategy 

with the identified cognitive, behavioral, academic and 
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vocational needs of the students and c) analyze the training 

effectiveness of the strategy on different cognitive processes. 

2. Many learning disabled students lack a sense of control over 

their learning environment which may be manifested in motiva­

tional deficits. Studies that investigate extrinsic motivators 

that foster intrinsic motivation are recommended. 



APPENDIX A 

50S MANUAL 

Overview 

The Vocabulary Strategy, 50S, is a three component study 

strategy. It is designed to be used with content material that builds 

concepts around very specific vocabulary. Component I is a process for 

locating content specific vocabulary and Component II facilitates the 

development of meanings for this vocabulary. Component I I I is a study 

strategy for improving vocabulary test performance. 

Component I, Search 

The student systematically searches the chapter for the main 

idea and content specific vocabulary. The product is a statement of 

the main idea and a list of vocabulary words. 

Component I I, Operate 

The student defines the identified vocabulary and expands those 

definitions into broader meanings. 

Component I I I, Study 

The student systematically studies the vocabulary in order to 

store the words in memory. 

98 
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This manual presents a four part, step by step training and 

generalization procedure for teaching the three components of SOS. Each 

component is taught separately and then all components are taught as a 

whole. The four parts are: Part I, Search; Part I I, Operate; Part.1 I I, 

Study; and Part IV, Whole Strategy. 

The forms for recording progress are included at the end of the 

manual and include the Search Report, the Operate Report, the Study 

Report and the SOS Report. 

Before beginning training, assign the students a chapter in the 

instructional level text and ask them to study it in preparation for a 

vocabulary test. After the test, ask the~ to describe the study tech­

nique they used. Record the data on the SOS Report. 

Part I, Search 

Step 1: Test 

Purpose: To determine how a student searches for the main idea 

and content specific vocabulary. 

Materials: Grade level science text chapter 

Instructional level science text chapter 

Notebook and pencil 

Search Report form 

Instructions: 

A. Instructional Level Chapter 

1) . Count the total number of pages in the chapter and 

multiply the number by .5 to determine the length of 

time allowed for Search. 
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2) Give the students a textbook, notebook and pencil, and 

direct them to preview the chapter to understand the 

general outline and find the important vocabulary. 

Write the main idea and the key vocabulary words on 

paper. 

3) Note the beginning time and tell the students to begin. 

As they are working, carefully observe them and record 

your observations on the Search Report form. 

4) When the time is up, have them tell orally what they 

wrote down for the main idea. Ask them to show you 

their vocabulary list and tell where they looked for 

the words. Record their responses o~ the Search Report 

form. 

B. Grade Level Chapter 

Repeat steps 1-4 using mainstreamed grade level text. 

Evaluation: Ask the student to tell how he searched the chapter 

and found the vocabulary words. Score the Search 

Report using data gathered from the students' oral 

report and the written product. 

Mastery Level: 

A. 100% on the process oral report. 

B. 80% or greater on the product part of the score sheet 

for the instructional level text and 70% for grade level. 

C. If mastery is achieved, go to Part II, Operate of the 

strategy. 



Step 2: Describe 

Purpose: To describe the steps involved in the Search for the 

main idea and content vocabulary. 

Materials: Search cue card 

Instructional level textbook--new chapter 

Instructions: Explain the Search by making a statement like 

"Searching for main ideas and vocabulary requires 

that you look at certain parts of the chapter. 
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want to show you a systematic way to go about find-

ing the focus or main idea of the chapter and the 

special words that you must learn in order to under-

stand the material. II Place a cue card on the stu-

dent1s desk and as you orally describe the process, 

point to each item in the book and on the card. 

Search Steps: 

A) Overview 

1. Read the chapter title, then find it in the Table of 

Contents to determine how it relates to the other chap­

ters around it. Also read the chapter introduction and 

summary. 

2. Write the main idea in your own words at the top of 

your paper. 

B) Outline 

1. Read the headings, subheadings and dark print or 

ital icized words. 
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2. Write the vocabulary words that you find and give the 

heading it goes with and the page it is on. Leave 3 or 

4 spaces between each word. 

e) Pictures 

1. Read the captions and study the charts, tables and 

graphs found in the chapter. 

2. Write the vocabulary words giving the heading and the 

page numbe r. 

D) Questions 

1. Read the questions found at the end of the chapter. 

2. Read the questions found in the chapter. 

3. Reread the summary. 

4. Write any additional vocabulary you may find and 

give the location and page number. 

Summary: Summarize the Search process by saying, "Stating the main 

idea in writing as a heading for your vocabulary words 

will help you build a framework or outline. This will 

help you understand the chapter and learn the vocabulary. 

You can remember the steps in Search by thinking Search 

is OOPQ.II 

Evaluation: Answer any questions the students may have. Go to 

Step 3. 

Step 3: Model 

. Purpose: To demonstrate the entire Search for the students, the 

teacher will describe the steps as they are performed 

by him/her. 



Materials: Search cue card 

Instructional level textbook chapter used in step 2 

Paper and penc i 1 
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Instructions: Using the chapter and Search cue card, do each of 

the steps described in step 2. The students will 

observe as you model the entire Search. Do not omit 

anything. Think out loud as you model saying, "Now 

I am going to look in the Table of Contents to find 

how the assigned chapter fits in with the other 

chapters. If the book is divided into units, I will 

determine how the unit is organized." Continue 

model ing and verbalizing your thought processes for 

all of the steps in Search. 

Evaluation: Answer any questions the students may have. Go to 

Step 4. 

Step 4: Verbal Rehearsal 

Purpose: The students verbally rehearse the four parts of the 

Search telling what is done in each part. 

Materials: Search cue card 

Instructional level textbook 

Instructions: 

A. Have the students practice saying the four parts using 

OOPQ. To help them remember the steps, have them use the 

book to point to each step. 

B. Remove the cue card and repeat A. 
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C. Continue rehearsing until the student can state the process 

without assistance. 

Evaluation: The student orally states and describes each Search 

step with no cues. 

Mastery: 100% on verbal rehearsal 

Step 5: Skill Practice--Instructional Level 

Purpose: To practice the Search using a new chapter in instruction­

al level materials. 

Materials: Instructional level chapter (new) 

Search Report form 

Paper and penci 1 

Instructions: Have the students practice Searching the chapter. 

Evaluation: 

Probe as they are working to be certain they are 

using the process correctly. Have them state the 

steps as a review before they begin. 

A. Evaluate and score following the directions from Step 1, 

test. 

B. Give positive and corrective feedback 

Mastery: 

A. 80% on Search Report including 100% on oral report. 

B. I f mas te ry is ach i eved, go on to step 6. 

C. If mastery is not achieved, provide feedback and repeat 

step 5 using the same chapter. Do not use a chapter more 

than three times. 
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Step 6: Generalization 

Purpose: To determine whether the Search strategy will generalize 

to grade level texts. 

Materials: Current chapter of study in grade level science texts 

Search Report form 

Paper and pencil 

Instructions: Have the students Search a chapter in their grade 

level texts. Probe as they are working to determine 

if they are applying the Search strategy to grade 

level texts. 

Evaluation: Evaluate and score following the directions from 

step 1 test. 

Mastery: 

A. 70% on Search Report including 100% on oral report of the 

steps. 

B. If the Search strategy generalizes, go on to Operate, 

step 1. 

C. If the Search strategy does not generalize, give corrective 

feedback and repeat step 5. The chapter used will depend 

on the text and student needs. 
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Part I I, Operate 

Step 1: Test 

Purpose: To determine a) how a student finds the definitions for 

the identified vocabulary and b) what he records. 

Materials: Chapters used in Search, step 1 test 

Vocabulary 1 ist generated in Search, step 1 

Operate Report form 

Instructions: 

A. Instructional Level Chapter 

1. Give the students the instructional level chapter and 

the main idea and vocabulary 1 ist. Limit the number of 

words to 15. Tell them to find the meaning for each 

word and write it down. 

2. Record the starting time. Allow approximately 3 minutes 

per word. Maximum time is 50 minutes. 

3. At the end of the time, score the responses using the 

Operate score sheet. 

B. Grade Level Materials 

Repeat steps 1-3 in grade level materials. 

Evaluation: Ask the student to tell how he got the definitions. 

Score the Operate Report using data gathered from the 

students' oral report and the written product. 

Mastery Level: 

A. 100% on the Process Oral Report. 

B. 80% or greater on the Product part of the score sheet for 

instructional level texts and 70% for grade level. 



C. If mastery is achieved, go to Part II I, Study of the 

strategy. 

D. If mastery is not achieved, go to Operate, step 2. 

Step 2~ Describe 

Purpose: To describe the steps involved in recording correct 

meanings for the vocabulary, including how each word 

relates to the other words and the main idea. 

Materials: Operate cue card 
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Instructional level textbook (chapter used in Search, 

step 2) 

Instructions: Explain, "Operate is short for Operationa1ize which 

means to write more than just a definition for the 

vocabulary. It means to develop an understanding of 

the words so that they relate to each other and the 

main idea. While the glossary or dictionary are use­

ful tools, they are not always the best place to look 

first.11 Place a cue card on the studentls desk and 

point to the card and the text as you describe the 

steps. 

Operate Steps: 

A. Find the word in the text using the page and position infor­

mation that you wrote down in Search. 

B. Read the sentence the word is used in, the sentence that 

comes before and the sentence that comes after. (Sometimes 

you might have to read a little more.) 
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c. Say the meaning in your own words. 

D. Write the meaning in your own wor-s. Keep the meanings 

indented so that the vocabulary list can be easily scanned 

or covered up. 

E. Expand the meaning by 

1. Giving examples. 

2. Giving uses. 

3. Giving information that answers the Wh questions. 

4. Giving additional information that you find while look­

ing for other vocabulary words. 

F. Alternatives 

1. Index--if you cannot find the word in the context, look 

in the index to see if it tells you what page it appears 

on. 

2. Glossary--if it is not in the index, check the glossary. 

3. Dictionary--if all else fails, look it up in the dic­

tionary. 

4. Remember, if you use the glossary or the dictionary, you 

must write the meaning in your own words, making certain 

that the meaning relates to the main idea of the chapter. 

Review: Review the steps in the Operate using the cue card. "You 

can remember the steps by thinking Operate is FRSWX." Say 

to the students that, "After you complete Search and Oper­

ate, you will have read the important parts of the chapter 

and completed your vocabulary assignment." 

Evaluate: Answer any questions the students have. Go to step 3. 
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Step 3: Model 

Purpose: To demonstrate the entire Operate process for the students, 

the teacher will describe the steps as they are performed 

by him/her. 

Materials: Operate cue card 

Instructional level textbook chapter used in Operate, 

step 2 

Vocabulary list 

Instructions: Using the chapter and Operate cue card, do each of 

the steps described in step 2. The students will 

observe as you model and verbal ize your thought 

processes for the entire Operate process. Do not 

omit anything! 

Evaluation: Answer any questions the students may have. Go to 

step 4. 

Step 4: Verbal Rehearsal 

Purpose: The students verbally rehearse the five steps of the 

Operate process telling what is done in each part. 

Materials: Operate cue card 

Instructional level textbook 

Instructions: 

A. Have the student practice saying the five steps of the 

Operate process using FRSWX to help them remember the 

steps. Have them use the textbook to point out each step. 

B. Remove the cue card and repeat step A. 



C. Continue rehearsing until the student can state the 

process without. assistance. 
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Evaluation: The student orally states and describes each step of 

the Operate process with no cues. 

Mastery: 100% on verbal rehearsal 

Step 5: Skill Practice--Instructional Level 

Purpose: To practice the Operate process using a new chapter in 

instructional level materials. 

Materials Instructional level chapter used in the Search, Practice 

Operate Report form 

Vocabulary list generated in Search, Practice 

Instructions: Have the students practice Operating on the vocabu­

lary listed in Search, Practice sessions. Probe as 

they are working to be certain that they are using 

the process correctly. Have them state the steps as 

a review before they begin. 

Evaluation: 

A. Evaluate and score following the directions from step 1, 

Test. 

B. Give positive and corrective feedback. 

Mastery: 

A. 80% on Operate product and 100% on the Operate process 

ora 1 report. 

B. If mastery is achieved, go on to step 6, Generalization. 
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C. If mastery is not achieved, provide feedback and repeat 

step 5. Chapter used will depend on the text and student 

needs. 

Step 6: Generalization 

Purpose: To determine whether the Operate strategy will generalize 

to grade level texts. 

Materials: Current chapter of study in grade level text 

Operate Report form 

Paper and pencil 

Instructions: Have the students record the meanings of the content 

specific vocabulary from the chapter. Probe as they 

are working to determine whether they are using the 

Operate strategy in their grade level text. 

Evaluation: Evaluate and score following the directions from 

step 1, Operate. 

Mastery: 

A. 70% on Operate Report including 100% on the oral report 

of the process. 

B. If the Operate strategy has generalized, go on to Study, 

step 1. 

C. If the Operate strategy does not generalize to grade level 

texts, give feedback and repeat step 5. Chapters used will 

depend on the text and student needs. 



112 

Part I II, Study 

Step 1: Test 

Purpose: To determine how a student studies for a test on content 

vocabulary. 

Materials: Chapters used in Search and Operate, step 1 test 

Study Report form 

Vocabulary and meanings from Operate, step 1 test 

Instructions: 

A. Instructional Level Chapter 

1. Instruct the students to study the chapter in prepara­

tion for a test on the meanings of the important vocabu­

lary in that chapter. Give them 10-15 minutes to study. 

2. Score the responses using the Study Report form. 

B. Grade Level Chapter 

Repeat the procedures used for the instructional level 

chapte r. 

Evaluation: Ask the student to tell how he studied for the vocabu­

lary pest. Score the Study Report using data gathered 

from the students' oral report and the product. 

Mas te ry Leve 1 : 

A. 100% on the process oral report. 

B. 80% or greater on the product part of the score sheet for 

Instr~ctional level texts and 70% for grade level. 

C. If mastery is achieved, terminate the training. 

O. If mastery is not achieved, go to Study, step 2. 
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Step 2: Describe 

Purpose: To describe the steps in developing a method for studying 

vocabulary meanings. 

Materials: Study cue card 

Instructional level textbook (chapter used in Operate, 

step 2 

Instructions: Explain that, IIln order to remember information, it 

must be stored in memory in some organized fashion. 

This part of the SOS strategy will show you a system 

for studying the vocabulary." 

Study Steps: 

A. Group--Group the vocabulary under each heading by drawing a 

line across the page between heading groups. If some words 

are out of order, make a margin note so that you study those 

words with the others under that heading. 

B. Match--Make a matching test for each group of words. 

1. List the vocabulary on a separate sheet of paper and 

cut them out. 

2. Fold the words on the main vocabulary and meaning paper 

under so that only the meanings show. 

3. Practice matching the words with the correct definition. 

C. Write--Place a blank sheet of paper by the meanings and 

practice writing the correct vocabulary word. 

D. Follow steps Band C with each group of words. When you can 

correctly match the vocabulary and meanings for each group, 

mix the words together and repeat steps Band C. 



Evaluation: Answer any questions the students have. Go to 

step 3. 

Step 3: Model 
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Purpose: To demonstrate the Study process for the students, the 

teacher will describe the steps as they are performed by 

him/her. 

Materials Study cue card 

Instructional level textbook chapter used in Study, 

step 2 

Vocabulary list with meanings 

Instructions: Using the vocabulary list and cue card, do each of 

the steps described in step 2. The students will 

observe as you model and verbal ize your thought 

processes for the entire Study process. Do not omit 

anything! 

Evaluation: Answer any questions the students may have. Go to 

step 4. 

Step 4: Verbal Rehearsal 

Purpose: The student verbally rehearses the four steps of the 

Study process, telling what is done in each step. 

Materials: Study cue card 

Instructions: 

A. Have the student practice saying the four steps of the 

Study process 

B. Remove the cue card and repeat step A. 
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C. Continue rehearsing until the student can state the steps 

without assistance. 

Evaluation: The student orally states and describes each step of 

the process with no cues. 

Mastery: 100% on verbal rehearsal. 

Part 5: Skill Practice--Instructional Level 

Purpose: To practice the Study process using another vocabulary 

and meaning list from instructional level materials. 

Materials: Instructional level vocabulary and meaning list 

Study Report form 

Instructions: Have the students practice studying the vocabulary 

using the Study process. Have them state the Study 

steps before they begin. 

Evaluation: Evaluate and score following the directions from 

step 1, Test. 

Mastery: 

A. 100% on the Study process oral report. 

B. 80% on the Study product report. 

C. If mastery is achieved, go on to step 6, Generalization. 

D. If mastery is not achieved, provide corrective feedback 

and repeat step 5. Lists used will be others generated 

from Operate. 

Step 6: General ization 

Purpose: To determine whether the Study strategy will. generalize 

to grade level texts. 
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Materials: Vocabulary and meaning list from current science chapter 

Study Repor,t form 

Instructions: Have the students study the vocabulary and meaning 

list using grade level materials. Observe as they 

are working to determine that they are using the 

Study process in grade level material. 

Evaluation: Evaluate and score following the directions from 

Study, step 1. 

Mastery: 

A. 100% on oral report of the process. 

B. 70% on the Study Product report. 

C. If the Study strategy has generalized, go to the final 

application of. the entire strategy to instructional and 

grade level texts. 

D. If the Study process does not generalize, give corrective 

feedback and repeat step 5. 
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Part IV, SOS 

Purpose: To determine if the student can apply the entire strategy 

to instructional level texts and generalize the entire 

strategy to grade level texts. 

Materials: Instructional level text (new chapter) 

SOS Report forms 

Grade level text (new chapter) 

Instructions: 

A. Instructional Level 

Instruct the students to use the vocabulary strategy SOS to 

locate, develop meanings for and study the vocabulary in an 

instructional level chapter. 

B. Grade Level 

Instruct the students to use the vocabulary strategy SOS to 

locate, develop meanings for and study the vocabulary in a 

grade level chapter. 

Evaluation: Ask the student to describe how he developed the vocabu­

lary list and meanings, and how he prepared for a test. 

Mastery Level 

A. 80% on instructional level text. 

B. 70% on grade level text. 

C. If the criteria are met for instructional level, move to 

grade level (general ization). 

D. If the strategy generalizes, terminate the training. 

E. If the strategy does not general ize, retrain with grade 

level materials. 
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Search Report 

Name Date ------------------ -----------------
Level Chapter Score Criteria Met? ----- ------ ----- -------
Directions: Give 1 point for each correct statement in Process and 1 

point for each correct item in Product. The minimum number 
of words must be 1 isted to receive any credit in Product. 

Criteria: 100% - Process, 80% - Process, Instructional, 
70% - Product, Grade Level 

Process: Oral Report 

Overview 
Read: 

Table of Contents 
Ti tl e 
Introduction 
Summary 

Write: 
Main Idea 

Outl ine 
Read: 

Headings 
Subheadings 
Dark Print Words 

Wri te: 
Vocabulary 
Location 

Pi ctu res 
Read: 

Charts 
Tables 
Graphs 

Write: 
Vocabulary 
Locat ion 

Questions 
Read: 

§ 
B 

§ 
B 

Questions in chapter I I 
Questions at end 

of chapter 
Reread: 

Summary 
Write: 

Vocabulary 
Location 

Possible Total 24 

o 
B 

Total ---

Product: Vocabulary List 

Main Idea correct (1 pt.) r=I 
(1 pt.) c=J Spaces between words 

Page numbers given 
(1 pt. per word) 

Correct headings given 
(1 pt. per word) 

Correct vocabulary 1 isted 
(1 pt. per word) 

Minimum Number Words 
Minimum Total ----
Possible Total 

Total 

D 
D 
D 
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Operate Report 

Name -----------------------------------------------------------------
Level Chapter Score Criteria Met? --------- --------- ---------- ----------
Directions: Give 1 point for each correct statement in Process and 1 

point for each correct item in Product. The minimum number 
of words must be 1 isted to receive credit. 

Criteria: Instructional - 100% for Process and 80% for Product 
Grade - 100% for ~rocess and 70% for Product 

Process: Oral Report 

Find 

Read 

~ay 

Wri te 

EXpand 
--Examples 

Wh questions 

or 

Index 

Glossary 

Dictionary 

Poss i bl e Total 11 

Comments: 

CJ 
I I 

c=J 
I I 

B 

Total 

Product: Meanings 

Meanings Indented (l pt.) CJ 
Stated Correctly 0 (l pt. per word) 

Stated in Own Words U (l pt. per word) 

Expanded Meanings D (l pte per word) 

Minimum Number Words 
Minimum Total -------
Possible Total 

(Based on number words identified) 

Total 
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Study Report 

Name Date ------------------------------- ------------------
Leve 1__________ Cha p te r_________ Sco re______ C rite ria Me t 7 ______ _ 

Directions: Give 1 point for each correct statement in Process 1 and 1 
point for each correct item in Product. 

Criteria: 100% - Process, 80% Product - Instructional, 
70% - Product, Grade 

Process: Oral Report 

Study Steps 

A • .§.roup by Heading CJ 
B. Match CJ 

1) List words CJ 
2) Cut words out CJ 

C. Write CJ 
D. Repeat Steps B & C 

U for each heading 
g roup and the 
entire 1 ist 

Possible Total 6 

Total 

Product: 

Vocabulary and Meaning 
List Folded (2 pts.) 

Vocabulary Words Cut Out 
(2 pts.) 

Words Written on Extra 
Sheet of Paper (2 pts.) 

Possible Total 

Total 

n 
D 
D 
6 



121 

SOS Report 

Name Date ------------------------------ ---------------------------
Level Min # Words Score Criteria Met? ------ -------- ------- --------
Directions: Give point for each correct item. No credit is given if 

the minimum number of words has not been identified 

Main Idea Correct (1 pt.) 

Spaces Between Words (1 pt.) 

Meanings are Indented (1 pt.) 

Page Numbers Given (1 pt. per word) 

Correct Headings Given (1 pt. per word) 

Correct Vocabulary Listed (1 pt. per word) 

Meanings Stated Correctly (1 pt. per word) 

Meanings Stated in Own Words (1 pt. per word) 

Expanded Meanings are Given (1 pt. per word) 

Vocabulary List is Grouped Correctly (1 pt.) 

Matching Exercise is Constructed Correctly (1 pt.) 

Writing Exercise is Constructed Correctly (1 pt.) 

Minimum Number Words ._------ Possible Total 

Minimum Total Total 

-------

-------------

Criteria: Instructional Level - 80%, Grade Level - 70% 



Search 

Overview 
Read: 

Wri te: 

Outl ine 
Read: 

Wri te: 

Pictures 
Read: 

Wr i te: 

Question 
- Read: 

Reread: 
Wri te: 

Table of Contents 
Ti t Ie 
Introduction 
Summary 
Main Idea 

Headings 
Subheadings 
Dark Print Words 
Vocabulary & Location 

Charts 
Tables 
Graphs 
Vocabulary & Location 

SOS Cue Cards 

Questions in Chapter 
Questions at End of Chapter 
Summary 
Additional Vocabulary & Location 

Operate 

Find 

Read - around the word 

1ay - own words 

Write - own words 

E~and - examples 
uses 
Wh questions 

N 
N 



Search Work Sheet 

Fill in the missing parts of the Search Process. 

Overview 

Write: 

Outline 

Read: 

Write: 

Table of Contents 

Question 

Read: 

Reread: 
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Charts 
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Operate Work Sheet 

Fill in the missing parts of the Operate Process. 

Say 

How? -----------------------------------
How? --------------------------------------

Ask? --------------------------------------
Give? -------------------------------------

or 

Glossary 

= last resort ----------------------------
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Study \Olork Sheet 

A How? ------------------------------ ---------------------------

B ____________________________ __ 

c ------------------------------

and Then --------- -----------Repeat steps 

Mix 
~--------------------------------------------------------



APPENDIX B 

SAMPLE SCIENCE VOCABULARY TESTS 
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Instructional Level Test Sample 

Chapter 1--Anima1s with Backbones (Level 5) 

Directions: Match the vocabulary words in column B with the definitions 
in column A. You will have words left over. 

A 

1. The largest group of vertebrates. 

2. Small, smooth pieces of skin on 
some fish 

3. With backbones 

4. Without backbones 

5. Body temperature remains constant 

6. Fish breathe through these 

7. Vertebrates with fur or hair 

8. Live part of their 1 ife on land 
and part in the water 

9. Body temperature is the same as 
their surroundings 

1 0 . Group i n g 

11. A bone structure inside the body 
that supports and protects it 

12. Higher forms of animals 

B 

A. Classifying 
B. Vertebrates 
C. Invertebrates 
D. Skeleton 
E. Fish 
F. Sca 1es 
G. Gills 
H. Cold blooded 
I. Cartilage 
J. Amphibians 
K. Reptiles 
L. Birds 
M. Warm blooded 
N. Mammals 



Circle the correct answer. 

13. Birds and mammals have two things in common. They are: 

(a) laying eggs and nursing their young 
(b) being warm-blooded and breathing through lungs 
(c) being warm-blooded and nursing their young 
(d) birthing live babies and breathing through lungs 
(e) birthing live babies and nursing their young 

14. Reptiles and fish have one thing in common. That is they 

(a) breathe through gills 
(b) breathe through lungs 
(c) 1 ive in water only 
(d) are cold-blooded 
(e) are warm-blooded 

15. Some examples of warm-blooded animals are: 

(a) crocodiles, lizards and frogs 
(b) geese, penguins and porpoises 
(c) sharks, eels and tadpoles 
(d) geese, crocodiles and tadpoles 
(e) sharks, tadpoles and frogs 

16. The vertebrate group which looks and acts like fish when young 

(a) mammal 
(b) repti le 
(c) amphibian 
(d) bird 
(e) turtle 

17. What the end of your nose has in common with sharks 

(a) skeleton 
(b) carti lage 
(c) bone 
(d) spurs 
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Grade Level Test Sample 

Chapter 12--General Science 

Directions: Match the vocabulary words in column B with the definitions 
in column A. You will have words left over. 

A 

1. Mountains produced when forces 
within the earth push up a 
part of the crust. 

2. A crack in the earth's surface 
along which one or both sides 
have moved. 

3. The processes that break rocks 
down into small pieces. 

4. The concept of Alfred Wegener 
which states that the con­
tinents have not always been 
in their present positions. 

5. The balance that exists between 
the 1 ightweight parts of the 
crust as it floats on the 
heavy mantle. 

6. A chain of underwater mountains 
found near the center of the 
oceans. 

7. An almost flat surface produced 
by erosion. 

8. A large region of elevated, 
fairly flat land. 

9. Hot, molten rock material found 
beneath the earth's surface. 

10. A crack in rock with no movement 
on either side. 

B 

A. Weathering 
B. Lithosphere 
C. Dome mountains 
D. Magma 
E. I sotasy 
F. Penep 1 a in 
G. Fault 
H. Mid-ocean ridges 
I. Plateau 
J. Continental drift 
K. Joint 
L. Fault block mountains 



Circle the correct answer. 

11. The last earthquake in California was recorded by this 

(a) reactor 
(b) seisomograph 
(c) meter stick 
(d) Kelvin scale 
(e) barometer 

12. Large pieces of the earth's crust are 

(a) plates 
(b) faul ts 
(c) mantle 
(d) crust 
(e) focus 

13. A volcano that erupts quietly and forms a dome shaped pile of 
hard lava is a 

(a) cinder cone 
(b) composite volcano 
(c) shield volcano 
(d) crustal plate 
(e) peneplain 

14. The Grand Teton Mountains in Wyoming are 

(a) volcanoes 
(b) fault block mountains 
(c) thrust faul ts 
(d) folds 
(e) plates 

15. Sma 11 wr i nk 1 es that are often the foundation of mountains are 

(a) faults 
(b) joints 
(c) folds 
(d) domes 
(e) crusts 

16. A large, slow moving mass of ice that formed Cayuage Lake in 
upstate New York 

(a) iceberg 
(b) monadnock 
(c) peneplain 
(d) glacier 
(e) magma 
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17. The three layers of the earth are 

18. 

(a) focus, mantle, core 
(b) focus, mantle, crust 
(c) focus, core, crust 
(d) core, mantle, crust 

The Black Hills of South 

(a) fault block mountains 
(b) dome mountains 
(c) thrust faults 
(d) folds 
(e) cones 

Dakota are examples of 
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19. All the processes that cause rock to be carried away are grouped 
under the heading 

(a) erosion 
(b) weathering 
(c) seismograph 
(d) spreading 
(e) peneplain 

20. The Hawaiian Islands are examples of volcanoes built up by flowing 

(a) magmas 
(b) cones 
(c) faults 
(d) lavas 
(e) gases 



APPENDIX C 

SAMPLE AFFECTIVE MEASURE 

A Science Attitude Measure 

How do you feel about the following statements? 
Darken the circle that best explains how you feel about each statement. 

Always agree 
Usuall y agree --t--1 

Sometimes agree -+--r-~ 
Rarely agree ----+--+--+--, 
Never agree -----+--+--+--~-

1. The science work is difficult for me. 

2. cannot learn the science vocabulary. 

3. do my science work every night. 

4. When I write the definitions for my science 
vocabulary, I copy them from the book. 

5. have a certain method for studying for 
a sc i ence test. 

6. understand the science vocabulary. 

7. go to science class with my assignment 
incomplete. 

8. only study science the night before a test. 

9. Science is easy. 

10. pay special attention to the science vocabulary 
when I study. 

11. do not know how to study for science tests. 

132 

o 0 000 

o 0 0 0 0 

o 0 0 0 0 

o 0 0 0 0 

o 0 0 0 0 

o 0 000 

o 0 000 

o 0 000 

o 0 000 

o 0 000 

o 0 0 0 0 

o 0 0 0 0 
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12. cannot pass science. 0 0 0 0 

13. need someone to help me with my science 
chapters. 0 0 0 0 

14. do not study science outside of class. 0 0 0 0 

15. The science is so hard that I don't even try. 0 0 0 0 

Note: A Science Attitude Measure is adapted from the School Attitude 
Measure (SAM), L. J. Dolan and M. M. Enos. Illinois: Scott 
Foresman Co., 1980. 

0 

0 

0 

0 



APPENDIX D 

WITHIN AND BETWEEN EXPERIMENTAL PHASE ANALYSIS* 

*Adapted from Tawney, J. W. and Gast, D. L. Single Subject Research in 
Special Education. Columbus, Ohio: Charles E. Merrill, 1984 
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An explanation of the steps in the within condition analysis 

and the between condition analysis: 

Within Condition Analysis 

1. Condition sequence--the number of data points in each condition. 

2. Estimate of trend--determined using the spl it middle technique. 

3. Trend stabil ity--determined by calculating an ~cceptable ~tabil ity 

~ange; 85% of the data points within this range equals trend 

stabil ity. Formula: 

highest data point x .15 
2 

= ASR 

4. Data points within trend--a freehand look at distinct paths within 

each condition. 

5. Level stabil ity range--determined by computing the X of each 

condition and the acceptable stabil ity range using the 15% cri-

terion; 85% of the data points within this range equals level 

stabil ity. 

6. Level change--determined by recording the first and last data 

points in each condition and indicating the direction of change; 

improvement (+), deterioration (-) or no change (=). 

Between Condition Analysis 

1. Condition comparison--B or condition B compared with condition A. 
A 

2. Number of variables changed--the number of independent variables. 

3. Change in trend direction and effect--the data path or last data 

path from data paths within trend, for each condition. Compare 

for change in direction or slope. 



4. Change in trend stabil ity--the information from trend stabil ity 

for each condition. 
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5. Change in level (absolute)--the last data point from condition A 

and first data point from condition B. Subtract the smallest from 

the largest and note whether the change in direction was positive 

(+) or negative (-). 



Table 01. Within baseline and intervention analysis 

Subjects Sl S2 S3 SI, S5 S6 

Conditions 
in Sequence A B A B A B A B A B A B 

1. 
Condition 
Length 5 5 3 4 6 3 5 5 3 4 6 3 

~ 
Estimate of ~ ~ ~..-(' / ~ / ~ ~. ~ ~ Trend -+ + 

~ 
Trend 80% 100% 67% 50% 100% 100% 60% 80% 100% 50% 83% 66% 
Stability Var. Stab. Var. Var. Stab. Stab. Var. Var. Stab. Var. Var. Var. 

4. 
Data Paths -" ,/ ~~.{'~ ~ ~ ~ ~~~ ,--~ within Trend = - + - + + 

5. 
Level Var. Var. Var. Var. Var. Var. Var. Var. Stab. Var. Var. Var. 
Stabi 1 ity 16- 20- 0- 8- 9- 30- 8- 20- 12- 28- 0- 10-
and Range 32% 50% 20% 73% 45% 50% 28% 45% 15% 59% 20% 39% 

6. 
Level 32- 20- 10- 8- 40- 30- 24- 32- 15- 28- 20- 10-
Change 16% 50% 0% 40% 10% 50% 16% 45% 12% 35% 14% 32% 

- - - - - - - - - - - - - - - -
-16% +30% -10% +32% -30% +20% -8?6 +13% -3% +7% -6% +22% w 

-....J 



Table 02. Between baseline and intervention analysis 

Subjects 

Condition 
Compari son 

Number of 
Variables 
Changed 

Change in 
Trend 
Direction 
& Effect 

Change in 
Trend 
Stabi 1 ity 

Change in 
Level 

Sl 

B 
A 

S2 

B 
A 

S3 

B 
A 

~ <~ ~~ o 
Positive Positive Positive 

Variable Variable Stable 
to to to Stable 
Stable Variable Stable 

16%-20% 0%-8% 10%-30% 
+4% +8% +20% 

s4 

B 
A 

S5 

B 
A 

~ ~~ ~ 
Positive Positive 

Variable Stable 
to to 
Variable Vari ab 1 e 

16%-32% 12%-28% 
+16% +14% 

S6 

B 
A 

--- ~ + + 
No direct ion 
change but 
leve 1 of 
slope change 

Variable 
to 
Variable 

14%-10% 
-4% 

\.i.l 
co 
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