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ABSTRACT 

Recent literature in cognitive psychology depicts mental constructs 

through which processes and strategies are employed by the learner to 

facilitate learning. A remedial curriculum structured to enhance the 

development of the general constructs theorized, was evaluated for its 

effect on a cognitive component of reading. Inferential comprehension 

strategies of 4^-6^ grade students in the experimental computer-based 

higher order thinking skills program and in a traditional program of drill 

and practice in reading skills were assessed using the strategy stories of 

Goodman and Burke (1980). 

A MANOVA design revealed a difference between the two treatment 

groups (p > .001) on eleven dependent measures. Univariate results 

indicate that the experimental students performed better on five out of the 

eleven individual measures. Qualitative analysis on the contextual cues 

utilized in forming hypotheses did not reveal great differences in the 

amount of contextual cues used by the two groups. 
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CHAPTER I 

INTRODUCTION AND PROBLEM STATEMENT 

Introduction 

Illiteracy remains a growing problem in the United States. One third of 

American citizens are illiterate. Among the two thirds who are literate, the 

literacy level is low. Verbal SAT scores have declined dramatically in the 

past fifteen years. The National Assessment of Educational Progress (NAEP) 

revealed in a nationwide study that between 1970 and 1980 seventeen-

year-olds decreased in reading comprehension abilities, and the decline was 

most apparent in the top group (Hirsch, 1987). 

The reflections that these data cast on our educational system are not 

clear. Literacy is not a dichotomous phenomenon. A person's ability to 

comprehend written materials has the potential for endless growth. Now 

we have discovered that "literate" youth living in an increasingly 

technological society are not as literate as the generations before them. 

These students are receiving as much, if not more instruction in learning 

how to read than did their grandparents. Common sense suggests that 

there is something inherently wrong with the current reading curriculums 

employed. If the top students are in need of a new educational approach 

for comprehension development, it is no wonder that so many students 

disadvantaged by low socio-economic status and/or language barriers are 

performing so low. 

Reading specialists are discovering that "world knowledge" is essential to 

the development of reading and writing skills (Hirsch, 1987). Hirsch prefers 

to use the term "cultural literacy" to refer to the background knowledge 

necessary for good comprehension—"...the network of information that all 

competent readers possess....enables them to take up a newspaper and read 

it with an adequate level of comprehension, getting the point, grasping the 

implications, relating what they read to the unstated context which alone 

gives meaning to what they read." (p.2) Cognitive theorists depict models of 
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learning in which a progressive relationship exists between this knowledge 

base and reading skills. As reading skills increase, the knowledge base 

expands and, as the amount of knowledge increases, the amount of 

comprehensible reading material also increases. It is therefore necessary 

that students read to learn and not just learn to read. 

The paradigm shift in the study of human learning from behaviorism to 

cognitive theories has significant implications for teaching reading. It is 

taking educators away from dealing solely with observable skills and 

toward a focus on the thinking, reasoning, and reflection during reading-

from students simply being able to perform the mechanics of reading to 

understanding textual meaningfulness. In contrast with behavioral theories 

which view the learner as a passive consumer of instruction via the S-R 

chain, the cognitive approach depicts the learner as a vital participant in an 

interactive relationship with instruction. The response to instruction rests 

primarily upon the reservoir of prior knowledge that the learner has 

attained and the ongoing cognitions during learning. What seems to have 

been ignored during the era of behavioral approaches to instruction is the 

complexity of reading—the most valuable tool for school learning. Without 

good reading comprehension skills a student is missing many opportunities 

for acquiring declarative knowledge and for building a reservoir from which 

to apply meaning to incoming information, thereby enhancing storage and 

retrieval of any information encountered. 

The metaphor for human learning within the cognitive science paradigm 

is the computer, whereas within the behavioral paradigm it is the simple 

machine. It may appear on the surface that we are still viewing the brain 

as a machine, but the deeper implications from this more advanced 

metaphor is that we are moving away from simply theorizing about the 

brain, based upon overt behavior and back to studying the functions of the 

mind. Research in cognitive psychology is picking up where William James 

left us over fifty years ago with the study of the states of consciousness and 

resurrecting us from the "negative and regressive" divergence of the 

behaviorist revolution started by J. B. Watson (Gardner, 1985 p. 109). The 

computer as a metaphor for human information processing has given rise to 
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theorizing about the diversity of mental operations. If computers can be 

programmed in different ways to achieve the same end, then it is even 

more likely that humans may vary in their learning and problem solving 

processes. Likewise new theories about human thought processes have 

given birth to the theorizing of an executive control mechanism in the 

human mind which governs all mental operations (Sternberg, 1980, 1982, 

1983). Of course, the human information processor is much more difficult 

to understand than is the computer due to the extenuating complexities and 

variations of incoming information. But the ability of the human mind to 

evaluate the output gives researchers and educators an inlet into the mind 

of the learner. 

Under the information processing paradigm, researchers have used 

various inquiry methods to reveal the encoding strategies used by learners 

and the relationships of these strategies to retrieval from memory for task 

performance. Comparison studies between the thinking procedures used by 

good learners and poor learners supplies information on the various 

strategies that contribute to efficient task performance. These learning 

strategies used by good readers during reading tasks help, define and 

substantiate theoretical constructs of the mind during reading, as well as 

verbal intelligence in general (Sternberg, 1985). The increased knowledge 

of the components involved during reading allow for more accurate 

assessments of reading ability and, most importantly, more relevant 

approaches to teaching reading. 

Statement of Purpose 

The purpose of this study is to examine the effectiveness of a remedial 

program founded upon the theoretical constructs in recent literature in 

cognitive psychology. The program was designed to instill higher order 

thinking skills (HOTS) in students with low reading achievement. The HOTS 

program is used as an alternative to the traditional drill and practice 

remedial programs funded by the federal Ch. I program. By the upper 

elementary level, students have had years of drill and practice in reading 

skills. Using the new models of the mind suggests that these students do 
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not know how to learn from reading and thus have low reading 

achievement scores due to low comprehension abilities. The requirement of 

more practice each day in the basic skills of reading may only serve to keep 

the students' attention stuck on these processes, thus inhibiting 

development of higher level thinking processes. 

The complexity and vastness of the mental processes involved in reading 

make assessment of them difficult. Standardized reading achievement 

scores are one source of examining whether reading comprehension is 

improving. But to pinpoint which internal cognitive processes have been 

developed or enhanced is not simple. After reviewing the relevant 

literature concerning cognitive mechanisms of reading ability, an 

instrumentation will be proposed to assess a portion of the cognitive 

processes involved during one of the components of reading—inferential 

comprehension. 



CHAPTER II 

Review of the Literature and Theoretical Rationale 

Memory 

Every theory of how information is processed, regardless of content, is 

based on a model of memory. The Atkinson and Shiffrin (1968) model is 

the general framework from which many theories are structured. This 

model views memory as a three-stage process with information being 

transformed in each stage before entering the next. Once the information is 

taken into the sensory store it either disappears or is transferred to short-

term store in a matter of seconds. Likewise, information can either be lost 

in short-term memory or transferred to long-term memory. Two 

properties of short-term memory are that information must be actively 

rehearsed and that there is a limit on the amount of information that can be 

held in short-term store at a given time (Bransford, 1979). How the 

information is manipulated in short-term memory determines whether, and 

in what retrievable form, it is stored in long-term memory. This short-term 

store is often referred to as working memory (Gagne, 1985) and is the 

metaphorical locus of the processing strategies occurring during reading. 

Stanovich (1982) reviews many studies which reveal that poor readers 

perform much worse than skilled readers on various short-term memory 

tasks. These results have obvious implications for the role of memory in 

reading comprehension whereby the functioning of working memory during 

reading directly affects the amount of the material transferred to long-term 

memory. 

There are many different models or representations of learning within 

the information processing paradigm (Gardner, 1985). The universal theme 

of all the varying theoretical models involves the interconnections between 

information in long-term memory and the necessity of linking new 

information to the existing network of knowledge, thus forming and 

expanding these interconnections. If information is stored in isolation, it 

becomes meaningless and difficult to retrieve. Wittrock's (1978) model of 

5  
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generative learning is easily applicable to comprehension instruction. This 

model is based on the assumption that learners perform cognitive 

manipulations on stimuli before stimuli are placed in long-term memory 

and before it can be understood. He specifies the basic cognitive processes 

involved in comprehension of any information: "(1) semantic and 

abstractive processes in memory, such as schemata, rules, algorithms, (2) 

distinctive or episodic memories, such as images or verbal memories of 

specific experiences, (3) attention, and (4) motivation." (Wittrock, 1978 

p.25). Instruction, then, should involve stimulating the students' processing 

strategies, or training in the use of various strategies, to enable the 

information to be connected to the relevant memories. The skill 

components involved in reading require the use of general cognitive 

processes wherein specific strategies are used to enhance the encoding of 

the material being read. These skill components that have been well 

defined in the literature on reading, and commonly used as areas for 

research on learning strategies, are decoding, literal comprehension, 

inferential comprehension, and comprehension monitoring (Gagne, 1985). 

Interest in the latter two has increased as a result of the growing field of 

cognitive research. Decoding and literal comprehension, however, have 

been and basically continue to be the locus of most reading instruction. 

Many theorists are emphasizing the need for instructional techniques 

promoting more advanced inferential comprehension and comprehension 

monitoring in young readers. The four components, although developed 

hierarchically, are not mutually exclusive, but, in fact, are operating 

simultaneously during efficient reading performance. 

Decoding 

Golinkoff (1976) reviewed comparison studies of good and poor readers 

on decoding tasks which reveal that poor readers are indeed less skilled at 

decoding isolated words as well as words within text. These findings are of 

no surprise to educators. Remedial reading programs have focused on drill 

and practice in decoding skills for decades. Strategy training for decoding 
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has been implemented in the form of phonics-based word attack skills. This 

approach has been found effective for beginning readers and many LD 

readers (Lloyd, 1980). Although skilled readers are better than less-skilled 

readers in all four components of reading, it is easy to assume that 

problems in decoding are at the root of reading difficulties since the ability 

to pronounce the written word seems necessary before the comprehension 

processes begin. But it has been argued by some that decoding skills are 

unimportant in relation to skilled reading since good readers are 

"conceptually driven." They suggest that we use context and prior 

knowledge to predict words more often than phonics (Gagne, 1985). From 

this standpoint, the correlation between decoding and comprehension found 

in many studies is not causal but concomitant. Yet the many studies which 

reveal that decoding is automated in skilled readers gives credence to the 

notion that decoding is necessary for good comprehension (Swanson, 1982, 

1984). 

The fact that decoding becomes automated in skilled readers implies the 

existence of a higher order or central processing mechanism which oversees 

lower level skills. Every processing component is initially consciously 

controlled by the individual, consuming a lot of attention. Components are 

processed in a serial format. After awhile, possibly due to practice, the 

process becomes a subskill and is no longer controlled by the central 

processor, but becomes localized in the peripheral processing system which 

is parallel in nature. The subskill is now automatic and attention can be 

devoted to other processes. This allows many localized subskills to operate 

simultaneously (Sternberg & Wagner, 1982). If decoding is slow, takes up 

the room needed in working memory for keeping knowledge active so that 

it may be elaborated and integrated into existing memories (Gagne, 1985). 

More specifically, this overloading of working memory may inhibit the 

subcomponents of literal comprehension (Golinkoff, 1976). It seems logical 

that the faster one decodes the more one can comprehend. Also, the view of 

a working memory deficit as being the result of a lack of automaticity in 

decoding is a much more positive view than the view which maintains that 

poor readers have a hardware deficiency. 
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Literal Comprehension 

The first level of reading comprehension is deriving literal meaning 

from text. It involves understanding the patterns of print or sound 

identified during decoding (Gange, 1985). Swanson (1984) hypothesized 

that the limited attentional capacity of poor readers is subject to lack of 

extensive word knowledge in long term memory. Poor readers' limited 

word store keeps automaticity at a minimum. The need for decoding every 

word takes up attention needed for processes required for comprehension. 

The word store that Swanson refers to is the first subcomponent of literal 

comprehension--/ej«'ca/ access. Lexical access is the end result of decoding. 

It is based on the notion that mental dictionaries are built for words, and 

that eventually it is not necessary to decode a particular word. Meanings 

associated with sound patterns are activated in long-term memory. Of 

course, what is activated depends on the store of declarative knowledge. 

This may be the reason why so many "disadvantaged" students are poor 

readers. They have not been exposed to enough literature to give them a 

vocabulary from which to build their own mental dictionaries. In reviewing 

the research on the relationship between lexical access and reading 

comprehension in less skilled readers, Gagne (1985), found mixed results. 

Some studies found a strong relationship between the speed of lexical access 

and comprehension measures, while others did not. Comparing 3rd and 5th 

grade good and poor readers on an inference task, Golinkoff (1976) found 

that "...while the good and poor comprehenders differed in decoding ability, 

they were not distinguishable on the amount of semantic interference they 

experienced from the meanings of printed words. This finding may imply 

that decoding and semantic access skills are independent processes to some 

extent." (p.638) However, he also agrees that the retrieval of single word 

meanings may become an automatic process when minimal decoding skills 

are developed. He also conducted a study wherein texts with ambiguous 

words of more than one meaning were presented to comparison groups and 

found that longer decoding times hinder the ability to select the right 
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meaning. Gagne (1985) found that skilled readers tend to automatically 

come up with several possible word meanings, but less skilled readers only 

search for one at a time. She also found that, within text, skilled readers 

appear to be better at taking advantage of context to predict words and 

therefore speed up literal comprehension. Few studies have separated text 

organization from lexical access (Golinkoff, 1976). The degree to which the 

"context provides cues that constrain activation to certain parts of LTM" is a 

determinate of lexical access speed (Gagne, 1985). On the other hand, 

failure to obtain many individual word meanings reduces the amount of 

cues available within the text. A certain degree of lexical access is required 

regardless of text content and organization. 

The second subcomponent of literal comprehension is parsing. The 

function of parsing is putting word meanings together to form propositions. 

The most current conceptualizations of how meaning is represented in 

memory is that information is stored in the form of propositions (Anderson, 

1980; Bower & Hilgaard, 1981; Gagne, 1985). A proposition is the smallest 

unit of knowledge that makes sense and and can be determined as true or 

false. Networks of propositions are then built in LTM forming the needed 

interconnections for retrieval. Anderson (1980) asserts that we store visual 

as well as verbal images in the form of propositions. Kail and Marshall 

(1978) suggest from their results that good readers encode a "syntactically 

bare" version of a sentence while poor readers typically encode a sentence 

verbatim. These propositions are the units of information that are 

manipulated in the remaining comprehension components. 

Inferential Comprehension 

In order to really understand the message an author is expressing, one 

needs a deeper and broader perspective beyond the literal interpretation of 

each individual proposition. Inferential comprehension puts the written 

piece together as a whole. Its two major functions are integration and 

summarization (Gagne, 1985). A mental representation is produced from 

integrating the relationships between propositions and sentences. These are 
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also linked to prior knowledge. All of this integrated information in the 

form of one idea lessens the load on memory. By integrating propositions 

both within and between sentences, the reader is able to pay attention to 

the overall context. In a study by Perfetti and Roth (1981) on between 

sentence context effects, 8-10 year olds were placed into groups according 

to low reading achievement scores or high reading achievement scores. 

Each group was presented with passages containing high, moderate, and low 

constraint sentences with a missing word in the second sentence. The 

students listened to the passages rather than reading them in order to 

separate comprehension processes from decoding. Performance between 

the groups was equal on both high and low constraint passages, but the 

skilled readers performed with 8% greater accuracy in the moderate 

constraint condition. It appeared upon examining the errors, that the less 

skilled readers forgot the previous sentence when predicting the missing 

word. 

Learning from context may be the most important strategic factor in the 

development of good comprehension skills. Interpreting the meanings of 

unfamiliar words within text is a way of building one's vocabulary. 

Vocabulary has been determined as the best indicator of overall intelligence 

(Jensen, 1980; Matarazzo, 1972). Building a greater vocabulary will 

certainly enhance literal comprehension and reduce the amount of decoding 

necessary. Sternberg (1985) gives a prominent role to the ability to infer 

meanings of words based upon context in his triarchic theory of intelligence. 

By studying learning from context, the two most important aspects of 

verbal ability—comprehension and vocabulary—are integrated. Research on 

"...what types of information people of different ability levels use to 

construct a tentative definition of a word and how additional information 

influences a working definition of a word could also tell us about how to 

train vocabulary-acquisition skills." (Sternberg, 1985 p. 219). 

Sternberg further theorizes about specific types of context cues that are 

contained in passages, the mediating variables affecting the usefulness of 

the contextual cue, and the cognitive processes utilized in making the 

inferences. Mediating variables and cognitive processes determine 

whether a cue is used successfully. The purpose for categorizing context 
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cues is to provide a view of an individual's strategies utilized for deriving 

meaning from context. The eight contextual cues defined by Sternberg 

(1985, p.221) include: Temporal cues(duration or frequency of X), Spatial 

cues(location of X), Value cues(worth or desirability of X), Stative 

descriptive cues(properties of X), Functional descriptive cues(possible 

purposes of X), Causal/enablement cues(possible causes or enabling 

conditions of X) Class membership cues(classes to which X is a member), and 

Equivalence cues (meaning or contrast of X). The utilization of these types 

of cues or others can help the reader build his/her vocabulary while 

reading texts with unknown words. 

Based on Sternberg's theory on the importance of learning from context, 

two stories, The Blog. and Petoskeys (Goodman & Burke, 1980) have been 

written specifically to help elementary school age children learn to use 

context to determine the meaning of unfamiliar words. "Blog" and 

"Petoskey's" are used as nouns for which the students are told they must 

figure out the meaning. Each story is one paragraph long with no irrelevant 

content. The teacher guides the student sentence by sentence in making 

hypotheses as to what the noun is based on the context of the sentence. 

The student gives reasons for each guess and disconfirms previous guesses 

as the story progresses. This sort of task familiarizes the student with 

helpful thinking strategies that can be employed during all reading tasks. 

After integration of information within text, the second step in 

inferential comprehension is summarization. This involves making a mental 

outline of the propositions forming the main idea. Comprehending text 

necessitates integrating the main ideas and supporting details in a way that 

ensures encoding and recall. The most prominent summarization strategies 

used are organization and elaboration. Since the main goal of reading is to 

gain declarative knowledge, it makes sense that organization and 

elaboration are the main processes for inferential comprehension. They are 

the most commonly used processes during the study of declarative 

information (Gagne, 1985). These processes rely on word and meaning cues, 

internal cues activated from LTM, and cues from text structure. Skilled 

readers are more capable at using the structure of a passage in developing 

their summary of ideas within the passage (Anderson & Armbruster, 1982; 
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Armbruster, 1982; Goetz & Armbruster, 1980; Graesser, 1981). Building 

interconnections may be trained through text organizational strategies 

which allow the student to recognize different structural relations among 

the ideas in a passage (Mayer, 1984). Outlining is the most commonly used 

strategy. Students, usually in high school and college, are taught to classify 

different types of text structures and different types of linkages within text 

structures and then recall is tested. Significant results are found with 9th 

graders and above (Weinstein & Mayer, 1986). Several classification 

systems are documented in the literature. The important implications of 

these studies to all education in general is that students can and need to be 

taught to perform organizational strategies while reading to enhance 

comprehension. A developmental study with 3rd, 5th, and 7th graders by 

Brown and Smiley (1977) shows that recall of passages increases with age 

as students are learning organizational processes for storage and retrieval. 

The construction of main ideas hierarchies also increases with age. Segal 

and Chipman (1985) are concerned that the content or structure of the text 

may be a confounding variable in many of the conflicting results from 

studies on various strategies for reading comprehension. Research needs to 

be founded on the relationship of strategies to the content and structure of 

the text. 

Elaboration strategies function in both the integration and 

summarization subcomponents of inferential comprehension. The goal of 

elaboration strategies is to give the material personal meaning to the reader 

in order to integrate the new information to his/her existing knowledge 

base. Types of strategies include paraphrasing, summarizing, generative 

notetaking, imagery, question answering, and creating analogies. Weinstein 

(1982) found a significant delayed posttest effect when training 9th graders 

to use the following elaboration strategies during reading comprehension 

tasks: using imaginal elaborators, creating analogies, drawing implications, 

creating relationships, and paraphrasing. In 1978, Weinstein gave a 

questionnaire to students at varying grade levels and grade averages asking 

if they used certain elaboration strategies and to give examples. She found 

that the more successful students and/or those at higher grade levels use 

meaningful elaborational strategies, as opposed to the more rote strategies 
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used by younger and/or less successful learners. Research with readers 

labeled learning disabled reveals that they do not elaborate the encoding of 

text at all or are using elaborative strategies inefficiently and at a much 

slower rate (Bauer, 1982; Stanovich, 1982). 

To stop here and make suggestions for instructional techniques to 

enhance reading comprehension is insufficient. True, many elaborational 

and organizational strategies can be taught with much success and are used 

by successful readers. Decoding and literal comprehension processes can be 

increased and enhanced through practice and reinforcement. But there 

must be something more that differentiates the good readers from the poor 

readers. Why is it that some students develop strategies for comprehending 

what they read and other students do not unless specifically trained to do 

so? The phenomenon responsible for this voluntary control over reading 

processes has been the topic of much recent research. A theorized higher 

order control over all learning has given new insight into remedial 

instruction for reading comprehension. 

Comprehension Monitoring via Metacognition 

The processes used to monitor comprehension: strategy selection, goal 

setting, goal checking, and strategy and goal remediation are all analogous 

to the executive control (Sternberg,- 1980, 1981, 1983) involved during any 

learning process that is purposeful. These executive skills fall under the 

category of metacognition (Flavell, 1977). Metacognition is the increasingly 

popular term for the awareness of one's own cognition and the regulation of 

one's own cognition. Although strategies within inferential comprehension 

are consciously regulated and thus often discussed within the context of 

metacognition and comprehension monitoring, they are viewed as a 

sublevel of monitoring strategies. For example, Kirbey (1984) would place 

inferential strategies under microstrategies which he says are more task 

specific and closer to performance. The macrostrategies, which regulate the 

microstrategies, would then consist of the self-monitoring activities. 

Dansereau (1978) classifies monitoring and checking as support strategies 
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which operate to keep an appropriate internal psychological state to allow 

the primary strategies of retention, retrieval, and comprehension to flow 

smoothly. 

Within the framework of Sternberg's (1980, 1981, 1985) three 

component subtheory of intelligence, the monitoring strategies would fall 

under metacomponents—"higher order executive processes that control 

cognitive functioning. They directly activate other kinds of information 

processing component and receive direct feedback from them regarding the 

degree of success attained in various cognitive performances." (Sternberg & 

Wagner, 1982 p.3) The next level, the performance components, actually 

carry out the commands of the metacomponents. It seems logical that the 

inferential strategies would fall here. Then there are learning or knowledge 

acquisition components which act as a mediator between the 

metacomponents and performance components. They are responsible for 

encoding, retention, and transfer of information. 

The vast variety of terminology in the theoretical frameworks depicting 

cognitions of the learning mind in the past decade may leave one frustrated 

that the theorists do not speak the same language. Still, the ideas behind 

the different models are the same. The important new development that 

the information processing literature has brought to the field of learning 

and instruction is that cognition is regulated consciously. "Researchers are 

making progress in explaining what it is to 'know what it is you know and 

what it is you need to know'" (Chipman & Segal, 1985 p.8). Chipman and 

Segal also point out that the skills necessary for comprehension are 

analogous to parts of a story: "...seeking to place the elements into a plan or 

purpose that makes sense for the whole."(p.8) 

It is almost impossible for teachers to know what processes are taking 

place at a given point during reading. Since the component processes in 

reading are constantly changing, so are the representations in working 

memory (Gagne, 1985). The teacher may have some control by specifying 

the expected utilization of the knowledge within the text, since the time 

spent on certain processes depends upon the goals of reading which are 

themselves dependent upon the purpose of reading that particular material. 

Essentially, though, the control is within the individual reader and this is 
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what should be taught to students learning to read so that they may read to 

learn and not solely learn to read. Research on metacognitive strategies 

during reading reveal that poor readers do not view the goal of reading as 

understanding, which is why they are still decoding and not using the 

comprehension monitoring strategies employed by good readers (Brown & 

Campione, 1986; Golinkoff, 1976). 

Nisbet and Shucksmith (1986) describe metacognition as the seventh 

sense. During the past few decades, education in the U.S. has designed 

instruction as if learning were something done to the student and not 

something done by him or her. Cultivating this seventh sense should be the 

primary goal of curriculum in order for children to gain control over their 

own learning and become motivated to learn. Nisbet and Shucksmith 

(1986) feel that children have insight into learning strategies but lack the 

ability of how to use that insight. This insight is not fostered by present 

societal and educational socialization practices which emphasize rationality 

and precision, and de-emphasize intuition and creativity. However, it is 

also likely that the problem lies in communication between teacher and 

student due to the language barriers in the expression of cognitive 

processes. Thus, the teacher needs to overtly model the use of various 

strategies, rather than giving only verbal instructions, while encouraging 

the independent generation of strategies by the students. Lloyd (1980) 

found that self-guided instructions are best learned through modeling. 

Kendall and Mason (1982) increased students' comprehension of text by 

specifically teaching and modelling metacognitive strategies along with 

allowing students many opportunities to practice them with both external 

and internal feedback. 

Social learning theory is the balance between behavior modification 

principles and cognitive theories. It includes the powerful force that 

reinforcement contingencies have on response at the overt level but also 

includes the motivational incentives that occur mentally. "Cognitive 

theorists suppose that the most external or internal instigators to action are 

mediated through the person's cognitive system." (Bower & Hilgaard, 1981 

p.467). Motivation is at the heart of the internal instigators. Cognitive 

motivation is needed for students to take ownership of their own learning 
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and to monitor their own comprehension (Flavell, 1985). But before 

cognitive motivation can be developed, an awareness of one's own ability to 

control her/his own thinking and learning processes should exist. This 

awareness comes as a result of practice with the use of metacognition— 

referred to as self-control in some studies. As Flavell (1985) states, 

"Comprehension and understanding, especially following sustained effort, 

are likely to constitute a very positively reinforcing state of affairs (p. 19)." 

This reciprocal relationship between cognitive motivation and self-control 

is, therefore, best started with self-control training. But self-control 

training alone does not always promote understanding of the purpose for 

specific strategies because it often does not generalize beyond the context of 

training (Paris, Wixon, & Palincsar, 1986). 

The insights of internal learning strategies need to be generalized across 

contexts in order to enhance overall learning achievement (Campione, 

Brown, & Bryant, 1985). Good learners have the ability to transfer learned 

concepts and strategies from one context to another. Sternberg (1984) 

refers to this ability as decontextualization. They often anticipate and 

hypothesize about situations wherein the learned information can be 

applied. Without such abilities, students are unable to build upon their 

existing knowledge base by forming links between information in long-term 

memory (Gagne, 1985). Decontextualizing information is the process of 

associating related concepts within various contexts, as well as representing 

a single concept distinct from the context in which it was originally learned. 

To improve the transferability of metacognitive strategy training many 

researchers have specifically emphasized ways of informing students on the 

relevance and importance of such skills for all reading tasks. In a study on 

informed training in which students were informed as to the purpose of the 

strategies taught, Hansen and Pearson (1983) found significant results with 

4th grade poor readers. Trained teachers gave persuasive instruction to the 

students on using their own experiences to predict and evaluate problems 

and actions of characters in the story. The students were then given 

inferential questions following the stories to assess their comprehension. 

Kurtz and Borkowski (1984) combined informed training with self-control 

training in a study with middle school students assigned to three groups: 
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control, strategy, and executive. The control group simply wrote summaries 

on the material after reading. The strategy group received instruction on 

using subordinates, identifying the main idea, and designing topic 

sentences. The executive group received the same instruction as the 

strategy group plus information on the value of self-monitoring while 

reading, the importance of using evaluation strategies for comprehension, 

and the need to work slowly. The strategy group and the executive group 

performed much better than the control group on comprehension 

assessments with the executive group outperforming the strategy group as 

Palinscar and Brown (1984) used the powerful tools of modeling, 

practice, and feedback to instill cognitive motivation through the use of 

informed self-control strategies to monitor comprehension. The subjects 

were middle school students who were good decoders but poor 

comprehenders. The teachers and students took turns switching roles with 

the real teacher going first. Before and after expository text reading, the 

teacher asked for predictions, main ideas, clarification of unclear phrases, 

then gave feedback on responses. Students were also told how these 

processes would help them in comprehension and given feedback weekly 

on their improvement on comprehension test questions. This gave them an 

internal awareness of the purpose for the skills, which is the key to transfer 

of learned skills from one context to another (Paris et al,1985). The overall 

student performance increased from 50% correct on the comprehension 

questions to 80% correct, and was maintained for eight weeks. This study is 

an excellent example of how different variables found to be effective in the 

behavioral and cognitive research can be combined to help students gain 

strategy skills. Yet, like the two mentioned above, it is uncertain whether 

the knowledge base of the student will be increased simply as a result of 

employing specific strategies while reading a passage. The student still may 

not decontextualize information within a text. Reflective and critical 

thinking skills must be developed as well. 

Attempts at building intensive instructional programs based many 

constructs from the information processing literature are rapidly growing. 

Because so much of school learning depends upon reading comprehension, 

reading is the focal point of elementary education, thus the perfect area in 
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which to introduce higher order thinking skills. A longitudinally successful 

metacognitive instructional program which involves intensive changes in 

curriculum and teaching strategies is the Chicago Mastery Learning Reading 

program with Leaning Strategies (CMLR/LS) inplemented in grades K-8 

(Jones, Amiron, & Katmis, 1985; Thompson, 1985). Although Basal reader 

stories are used in this program, a special curriculum has been designed for 

use with them. This curriculum includes: teacher scripts for describing 

strategies, think aloud models for the students to use when first executing 

strategies, formative achievement tests, additional activities for those who 

fail the test, and enrichment and transfer activities for when the test is 

passed. The various strategies taught fall into the categories of 

organizational, imagery, contextual, critical thinking (inferences & 

decontextualization), and reflective thinking (monitoring). All concepts, 

definitions, and strategies are presented along a continuum from concrete to 

abstract. The present knowledge base of the student determines his/her 

beginning point in the curriculum, and skill instruction is sequenced within 

the units instead of across. Promotion or retention is based on mastery of 

79-83% of each instructional unit. Marks are also contingent upon 

completion of units. Monitoring forms are provided for principals and 

superintendents to use in evaluating individual teachers, schools, and 

districts. Thompson (1985) reports median gains of 1.2 to 1.5 grade 

equivalents for two classes of 4th graders and at least 1.1 G.E.'s for 10, 11, 

and 12 year-old students after seven months of instruction. Jones et al 

(1985) analyzed achievement gains from the Iowa Test of Basic Skills and 

found a significant difference between experimental and control 5th and 

6th grades (p< .05) and significant differences on t-scores between groups 

(p< .001). 

Another program, without specifically constructed texts, is implemented 

within any or all content areas (Herber, 1985). It is based on a holistic view 

of reading, thus integrates the cognitive processes of reading across content 

areas and grade levels. The teacher chooses the text according to content 

she/he wishes to teach. The content then determines what processes need 

to be taught. There is variation among classrooms in skills taught, however, 

some general skills will be taught to all students regardless of content. The 
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skill categories are: vocabulary acquisition, comprehension (literal, 

interpretive/inferential, application to knowledge base, text organization), 

reasoning, and interpersonal communication. Structured interactions are 

prepared by the teacher before and after small group reading sessions. The 

students discuss the ideas learned, as well as the methods being employed 

to learn them. Unfortunately, empirical data on implementations of this 

program are not educationally significant, but subjective evaluations from 

teachers reveal positive improvement. 

In analyzing four studies geared toward instruction on reading to learn 

from texts, Campione and Armbruster (1986) found that differences in the 

type and number of skills taught depended on the age of the target 

population. Younger children receive more instruction on skills in a format 

of easy-to-hard with little emphasis on the control of those skills. Studies 

using high school and college students usually offer instruction on general 

skills within context, more self-control instruction, and awareness teaching 

on the purpose and benefits of the strategies (see Dansereau, 1985; Jones et 

al, 1985; and Weinstien, 1985). 

In their review of the research in the areas of reading and learning 

strategies, Jones et al (1985) discovered a "developmental shift" in grades 

4-5 in which some students spontaneously develop learning strategies 

which help them encode and retrieve information from reading more 

effectively. These students become the good learners or high achievers 

while those who fail to develop and employ such strategies become the poor 

learners or low achievers. Poor learners experience repeated failure in 

academics which results in a self-diagnosis of personal inadequacy (Brown 

& Palinscar, 1982). Such feelings are not conducive to learning. From their 

success in strategy training, Brown and Palincsar conclude that instruction 

in developing and using strategies is highly appropriate for students 

exhibiting feelings of helplessness in academics. Low achieving students 

placed in the federal Chapter I program fit this description. By the 

intermediate grades they are no longer willing and active learners. The 

crucial period of implementing metacognitive reading programs appears to 

be in the upper elementary grades when students are developmentally 

ready, and when learned helplessness needs to be combated. 



CHAPTER III 

METHODOLOGY 

The purpose of this study is to examine the effects on inferential 

comprehension from a remedial program designed to instill metacognition. 

This study differs from most others in that the target population consists of 

only the poor readers. The goal is to determine if a new approach to 

remedial training, based on the theoretical constructs of cognitive 

psychology, will enable students to perform higher level cognitive processes 

more so than the current remedial practices employed. 

Inferential comprehension is a broad component of reading consisting of 

subcomponents and many strategies. The subcomponent focused on in this 

study is integration. The ability to integrate information from text while 

reading is necessary for complete comprehension. When a word or phrase 

is ambiguous or unfamiliar, the need to integrate information to supply 

contextual meaning is most prominent. Therefore, an ambiguous situation 

is used to provide the opportunity for investigating the strategies required 

for inference by integration. 

The specific inquiry of this study is whether there is a difference 

between students in a thinking skills curriculum and students in a 

traditional remedial program, a difference in the ability to derive meaning 

of an unknown word from the context of a story. Two research questions 

were posed: 1) Is there a difference in the utilization of the problem 

solving steps of hypotheses formation and disconfirmation needed for 

finding contextual meaning? and 2) Is there a difference in the use of 

contextual cues for hypotheses formation? 

Sample 

Four elementary schools were originally chosen for an experimental 

study on the effects of a higher order thinking skills (HOTS) curriculum 

versus remediation by drill and practice in basic reading skills. Two schools 
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served as control schools and were matched to two experimental schools on 

the basis of ethnicity proportions, as well as by the amount and type of 

special services provided by each school. One matched pair was withdrawn 

from this particular study due to an examiner error in administration of the 

assessment instrument to experimental students. The number of 

unattainable measures was so great that analysis between these two schools 

was invalid. Therefore, this study consists of only one matched pair of 

experimental and control schools. 

The subjects were low achieving 4th-6th graders who had been 

recommended by their regular classroom teachers for Chapter I remedial 

reading. The standard criterion for receiving Chapter I services is a 

standardized reading achievement score of 30 NCE's (Normal Curve 

Equivalents) or below. The instrument was administered to twenty-eight 

students in each school. There were ten graders in each sample, and 

seventeen grade subjects in the control sample, whereas the 

experimental sample consisted of only fourteen graders plus three 

subjects drawn from the 4^ grade. 

These fifty-four students resided in areas of low socio-economic status. 

In the experimental school, 60.2% of the total population are minorities 

while 71.3% of the control school's population are minorites. Hispanic and 

Native American ethnic groups make up the majority of the minorities in 

both schools. 

Treatment 

The experimental students did not receive any additional practice in 

reading skills outside of the regular classroom as they would have without 

the implementation of the HOTS program at their school and as did their 

control counterparts. Instead, they received indirect instruction on higher 

order thinking skills in a computer lab. Like the control students they 

received this remediation for 35-45 minutes at least four days a week. 

The students were exposed to approximately ten minutes of pre- and 

post-teaching and twenty minutes of independent computer work during 
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each session. The teacher followed dialogue guidelines from the HOTS 

curriculum manuals (Pogrow, 1986) for the pre- and post-teaching. This 

curriculum, in the form of daily lessons, is structured around commercially 

available software and is designed to promote the following thinking skills: 

metacognition, inference, decontextualization, and synthesis of information. 

The use of verbal communication during the pre- and post-lessons helps 

facilitate metacognitive development. As students learn that they will be 

required to relay their experiences at the computer to the group, they begin 

to pay attention to their thinking processes involved in those experiences. 

They become motivated to develop strategies for success in the computer 

games and become more skilled in articulating those strategies. Language 

comprehension skills must be utilized and increased for such articulations 

(Pogrow, 1987). 

Inference abilities are enhanced by the indirect teaching method used. 

While on the computers, the students are not given answers. They are told 

to figure out problems and unknown words by themselves. They learn to 

make hypotheses about unknown words and concepts based upon the 

known concepts within the software. In solving problems by themselves 

they also learn the art of forming and discarding hypotheses to arrive at a 

final solution. 

The dialogues between the teacher and small groups of students are 

structured so as to promote decontextualization of concepts inherent in the 

software and/or strategies found useful in using the software. 

Decontextualization is the ability to generalize from one context to another. 

During post-teaching sessions, the teacher prompted the students for 

expressions of strategies they employed and concepts they encountered. 

She also initiated brainstorming of other contexts in which the concepts are 

familiar or in which the same strategies could be employed. 

The students are required to combine and synthesize information in order 

to solve many of the software games. This often involves keeping a 

notebook of information that may be useful or of strategies which have 

failed. 

During the pre-teaching, students were presented with a challenge from 

the teacher regarding a concept or strategy that they must discover. The 
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questions which are given require the use of the key thinking skills 

discussed above. The questions are usually based on concepts in the menus 

and instructions in the software. 

At the computer, students were given no answers or clues from the 

teacher but were given encouragement and praise. The teacher refused to 

read the instruction on the screen to the students and repeatedly told them 

to discover the meanings through playing the game. The use of inter-

student communication also offered the availability of many models. 

During the next session, the students were able to try strategies shared by 

others. Once the dialogue process began and competitive spirits arose, 

inhibitions were broken down, thus allowing the development of cognitive 

motivation and metacognition. 

Cognitive motivation to meet learning challenges was begun with the 

external incentive of using computers. As the students become more 

familiar with computers and learn that they have control over them, 

incentives should become more internal. Thus they will become motivated 

to solve problems, learn new words and to share what they have learned. 

Instrumentation 

In order to evaluate the influence of the HOTS program on 

metacognitive development and its influence on reading comprehension, a 

method of assessing inferential comprehension was desired The processes 

used for inferential comprehension, specifically integration of written 

passages and infering meaning from the context, are monitered through 

metacognitive strategies. Assessment of a student's ability to infer the 

meaning of an unfamiliar word would not only supply evidence that the 

program was instilling valuable reading skills, but would also validate that 

it is promoting higher order thinking. Thus, the instructional stories, The 

Blog and Petoskevs (Goodman & Burke, 1980)(Appendix A) were chosen to 

be utilized as an assessment of contextual inference. 

The same format was used in the individual testing sessions as the 

guidelines given by Goodman and Burke for group instruction. The task to 
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be performed by the student during administration involves hypotheses 

formation and disconfirmation of hypotheses to figure out the meaning of 

the unknown word within the passage. Although this instructional device 

was not originally designed as an assessment instrument, it has good face 

validity for the purposes of assessing the strategies involved in inferring 

meaning from context. By recording the exact responses of the students, 

empirical measures were easily obtained and interrater reliability was very 

high (See Data Analysis). Recording the students' reasoning for hypotheses 

provided an opportunity to depict the amount of contextual cues the 

students were willing to use. 

Data Collection 

The test was administered individually and the testers were given 

explicit instruction on the recording methods and the verbal instructions 

given to the students (Appendix B). Essentially the same introduction was 

given to each child, while the delivery was varied to accomodate each 

individual child and to assure that he/she was at ease and interested in the 

activity. Stating permission to watch the tester write all the students' 

responses verbatim increased motivation and assured the examiner's 

accuracy in recording. The testers asked the child what he/she thought the 

non-word was at the end of each sentence and also asked if he/she wished 

to disconfirm any previous hypothesis at the end of each line. The student 

was also prompted for his/her reasons for each hypothesis and each 

disconfimation. These responses were written verbatim in the appropriate 

columns on protocol sheets (Appendix C), using as many lines as needed for 

the reasoning responses. Two sheets were used when necessary. If the 

student left many hypotheses at the end of the story, he/she was asked to 

pick his/her best guess which was then circled. Either "Blog" or "Petoskey's" 

was circled at the top of each sheet to signify which story the responses 

were from. The Blog was always administered to the student first. 
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Data Analysis 

Two separate analytical processes were performed on the responses 

collected in order to answer the two research questions posed. The 

procedures and design used to detect a difference in strategy 

implementation will be discussed first. The second type of analysis 

presented is more qualitative in nature and investigates the amount of 

contextual cues utilized by the two treatment groups. 

Strategies 

Figuring out the meaning of an unknown word during reading is a 

problem solving process requiring specific steps. Therefore the steps 

involved: hypotheses formation, disconfirmation of previous hypotheses, 

and the reasoning involved with both, have been carefully measured, 

resulting in a number of interrelated scores for each student. 

The quantitative measures derived from the recorded student responses 

consist of eleven measures (see Tablel) obtained by two scorers. Five of 

these are simply counts taken of the responses, and six are judgments as to 

the accuracy of the responses based on the text. The five count measures 

were all objective. 

The judgment measures were based on subjective evaluations by the 

scorers as to the reasonableness of the hypotheses and disconfirmations, as 

well as the logicality of the reasons given for the hypotheses and 

disconfirmations. The scorers had information from researchers who had 

previously used this instrument to assess the same project in different 

schools. The opinions and experiences of these researchers were discussed 

before scoring. The environmental constraints on the students' knowledge 

bases were also discussed by the scorers when considering nontypical yet 

plausible hypotheses. To determine the degree of variation of the two 

scorers subjective judgments, interrater reliability coefficients for one third 

of randomly selected protocols from each school were computed. The 

interrater reliability between the scorers counts and judgments was very 
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high. The Pearson correlation coefficients were above .90 for all measures 

taken. 

Table 1 Measures obtained from strategy story responses. 
Will |  III I —— I. • I.I.I. I.— — 

COUNTS: 
1) Number of hypotheses generated. 
2) Number of disconfirmations of hypotheses. 
3) Number of final hypotheses left. 
4) Number of reasons for hypotheses. 
5) Number of reasons for disconfirmations. 

JUDGEMENTS: 
6) Number of final hypotheses that are reasonable. 
7) Number of hypotheses not violating previous cues. 
8) Number of disconfirmation not violating previous cues. 
9) Number of non-logical hypotheses disconfirmed. 

10) Number of logical reasons for hypotheses. 
11) Number of logical reasons for disconfirmations. 

Due to the nature of the assessment process, these eleven measures are 

interrelated. Most of them are dependent upon the number of hypotheses 

generated and/or the number of disconfirmations made. The number of 

disconfirmations is limited by the number of hypotheses, and so forth. 

Therefore, these measures will surely covary. A multivariate analysis of 

variance (MANOVA) design was implemented so that the covariances of all 

the measures would be taken into account in a test for differences between 

groups. Means for the two stories were used as the dependent variables, 

rather than computing a MANOVA for each story. 

The only assumption concerning the nature of the distributions of the 

treatment conditions that is of critical importance, if violated, when 

evaluating the F test in a MANOVA design, is the assumption of 

homogeneity of variance. Therefore, tests for homogeneity were computed 

on this design. Despite the seemingly heterogeneous nature of the overall 

distribution according to the Box's M test for homogeneity (M=132.65, p > 
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.003); the author makes a claim for the unreliability of this test for this 

particular set of data based on the following facts. 

The Box M test is a multivariate test for homogeneity of variance-

covariance matrices. It involves "the formation of subsamples of scores 

within each treatment condition and the calculation of variances for each of 

these subsamples" (Keppel, 1982). According to Box (1953) M is dependent 

upon the assumption of multivariate normality. Therefore, if the 

distribution of one treatment group on one dependent measure is non-

normal, it will usually affect the Box M score. Simply looking at the results 

of this test does not reveal whether the problem is heterogeneity or non-

normality. However, this test is one of the best tests to use because it 

maintains Type I error close to the stated alpha and offers reasonable 

power (Games, 1972). 

Univariate tests for homogeneity of variance were computed to examine 

which variables violate the assumption. The Bartlett and Cochran 

univariate tests were produced, revealing that four out of the eleven 

dependent measures violate the assumption (p > .10 or .05). Keppel (1982) 

states that "no one test is 'best' under all possible conditions." These two 

tests, like many others, are also affected by departures from normality, as 

well as by the presence of heterogeneity of variance. Therefore, their 

usefulness as a statistical test when the underlying distributions are non-

normal is questionable. Type I error is thus inflated with these tests. 

Games (1972) found that with an extremely skewed population, the Bartlett 

reached a 37% risk of Type I errors. On the other hand, he found that the 

Bartlett had higher power than many other tests for homogeneity. Since 

power is always a problem with tests of variance, Keppel (1982) 

recommends sample sizes above twenty. In this study twenty-seven 

subjects are used in each treatment condition. 

Glass and Hopkins (1984) also contend that these two tests are sensitive 

to non-normality and further state that they are liberal in their estimation 

if the distribution is positively skewed and are conservative if the 

distribution is negatively skewed. Thus, the risk of Type I error is greater 

when the distribution is negatively skewed. Histograms of the frequency 

distributions of the separate treatment conditions reveal that on two 
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variables both groups are negatively skewed, whereas in the case of the 

other two variables, the control group is highly skewed in the negative 

direction, with the experimental group approximating a normal curve. 

It seems safe to deduce that these univariate tests for homogeneity 

cannot be trusted with the variables that are skewed, especially those in 

the negative direction. The results of the Box M test may not provide an 

accurate estimate of the overall variance along the least squares line for this 

data set, due to the underlying non-normality of four out of eleven 

variables. 

In the opinion of many experts in the field of research design and 

analysis, one needs not even check for homogeneity when n's are equal. 

However, since tests for homogeneity have already been produced, the 

knowledge that heterogeneity of variance may be a factor cannot be 

ignored. The possible bias that heterogeneity brings to the F test must be 

considered. 

The actual sampling distribution shifts to the right of the central F 

distribution when violations are present; therefore, the critical values of F 

obtained from the tabled values of the F distribution are too small—the F 

test is biased in a positive direction (Keppel, 1982). Type I error is at a 

greater risk. The significance level at which SPSS estimates the F values of 

the four variables in question of violating the assumption are at .004, .004, 

.000, and .389. Except for the last variable in this list, the bias would have 

to be very great for these variables not to be significant at perhaps .05. 

Keppel (1982) asserts that violations (even sizable differences among 

variances) do not appear to distort the F distribution seriously, especially if 

equal sample sizes are present. Since equal sample sizes exist, and the tests 

for homogeneity were affected by the non-normal distribution of four of 

the variables, it appears that the F tests can be trusted. 

Contextual Cues 

The above empirical comparison of the responses may provide evidence 

that a difference exists in the use of problem-solving strategies, but it does 

not supply explicit information on the utilization of contextual cues. To 
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attain such information, the students' reasons for hypotheses and 

disconfirmations were analyzed to detect the frequency at which they were 

employing contextual cues. The categorization depicted by Sternberg 

(1985), referred to earlier, was used to classify what types of cues the 

students' were basing their hypotheses on. 

The first step in this analysis was to list the cues that exist in each story 

at each line (See Appendix D). Then the reasoning responses each student 

verbalized for their hypotheses were analyzed for references to any cues 

within the passage. Articulated cues were counted regardless if the 

reasoning was wrong. Many times the reason was illogical but based on a 

contextual cue. Cues were also counted even if the hypothesis was an 

illogical one. These were coded by student, story and line number. If 

reasoning was based on information that was not relevant to the story, a 

code of Noncontextual was recorded. If the reason at line one pertained to 

the graphophonic cue of the word itself, this was not counted as 

noncontextual. At the first line in both stories there are not many cues to 

go on, so a reason based on the sound of the word was also considered 

acceptable. Frequencies were then charted for both groups by cue type and 

by story line number. 

Calculations were performed to obtain the following measures for group 

comparison: 

1. The percentage of contextual versus noncontextual cues used. 

2. The porportion of cues verbalized at the line wherein the cue exists 

within the passage. 

3. The porportion of cues verbalized that exist at a previous line. 



CHAPTER IV 

Results 

The primary purpose of this study was to investigate whether a 

difference exists between HOTS students and regular Chapter 1 students, a 

difference in the ability to derive meaning of an unknown word from the 

context in which it is read. Two research questions were generated to aid in 

the investigation of this study. The first question asks whether there is a 

difference in employment of the problem solving strategies of hypotheses 

formation and disconfirmation in deriving the unkown meaning. Analyses 

related to this question are reported first. 

The second research question inquires as to the difference in the 

utilization of contextual cues for aiding hypotheses formation between the 

two groups of students. An examination of the amount of contextual cues 

utilized by the students as depicted from their reasoning responses is then 

reported. 

Strategies 

A one-way multivariate analysis of variance (MANOVA) was conducted 

on the eleven strategy measures for the two treatment groups. A reliable 

difference was detected between the experimental and control treatment 

groups, F (11, 42) = 74.66, p > .001. Means and standard deviations are 

given in Table 2. Means of the HOTS group are greater for all variables 

except the number of reasons given for hypothesis. In this case the control 

group did slightly better. 

In follow-up univariate ANOVA's for the eleven measures, five main 

effects were significant (at p > .05 or better). (See Table 3). Exactly which 

variables are independently measuring a difference between the two 

groups is revealed. Without taking into account the covariances of these 

dependent measures, there is empirical evidence that the experimental 

group generated more hypotheses than the control group, had more final 
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hypotheses left at the end of the passages, and that they also had a greater 

number of final hypotheses that were logical according to the context of the 

story. There is also evidence that the HOTS students supplied more 

hypotheses that did not violate previous cues within the passages than did 

the regular Chapter 1 students. Although they did not disconfirm 

hypotheses more frequently than the control students, the HOTS students 

gave more logical reasons for the disconfirmations that they made. 

Table 2 Strategy story means (and standard deviations) of HOTS and Regular 
Chapter 1 4th-6t'1 grade students 

Measures HOTS Ch. 1 

# of hypotheses generated 5.8 4.4 
(1.7) (1.4) 

# of disconfirmations generated 3.6 3.2 
(1.6) (1.4) 

# of final hypotheses left 2.4 1.4 
(1.4) (.8) 

# of reasons given for hypotheses 6.1 6.6 
(1.8) (2.3) 

# of reasons given for disconfirmations 3.3 3.0 
(1.5) (1.5) 

# of logical final hypotheses 1.4 1.0 
(.6) (.3) 

# of hyps, not violating previous cues 5.0 3.5 
(1.6) (1.0) 

# of disc, not violating previous cues 3.4 3.0 
(1.5) (1.3) 

# of non-logical hyps, disconfirmed 3.0 2.6 
(1.7) (1.0) 

# of logical reasons for hypotheses 5.2 5.2 
(1.6) (2.1) 

# of logical rsns. for disconfirmations 3.0 2.2 
(1.5) (1.2) 
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Table 3 Univariate follow-up analyses 

Measures df F P 

# of hypotheses generated 
# of disconfirmations generated 
# of final hypotheses left 
# of reasons given for hypotheses 
# of reasons given for disconfirmations 
# of logical final hypotheses 
# of hyps, not violating previous cues 
# of disc, not violating previous cues 
# of non-logical hyps, disconfirmed 
# of logical reasons for hypotheses 
# of logical reasons for disconfirmations 

1,52 
1,52 
1,52 
1,52 
1,52 
1,52 
1,52 
1,52 
1,52 
1,52 
1,52 

9.96 
.63 

9.14 
.64 
.56 

9.3 
16.44 

.91 

.76 

.005 
3.76 

.003 

.430 

.004 

.43 

.459 

.004 

.000 

.344 

.389 

.942 

.058 

Contextual Cues 

The tabulated frequencies of references to contextual cues in the 

students' reasoning responses were used to make quantitative comparisons 

to answer the second research question: Is there a difference in the 

utilization of contextual cues beween HOTS students and students in the 

regular remedial program? 

The HOTS group referred to slightly more contextual cues and gave 

slightly fewer noncontextual reasons: 95% of their reasons were contextual 

and 5% were noncontextually based, versus 93% contextual and 7% 

noncontextual for the control group. 

A qualitative difference, noted by the coder during tabulation of the 

frequencies, is that most of the control students tended to state a cue at the 

line in which it exists, while many of the HOTS students waited and stated 

cues at a later line. The control group verbalized 87% of their cues at the 

line in which it was presented, whereas, 74% of the HOTS groups cues were 

verbalized at the line (in which it exists) in the story. Sixteen percent of the 

cues stated by the HOTS group were cues that existed in a previous line. 

For the control group this was 11%. 



CHAPTER V 

Summary and Conclusions 

The purpose of this study was to investigate the impact of a thinking 

skills curricular approach on the inferential comprehension of poor readers. 

The component of study was further reduced to one process of inferential 

comprehension: deriving meaning of an unknown word based on the 

context of the written passage. Upper elementary students eligible for 

remedial reading were assessed after one year of training in a computer-

based higher order thinking skills curriculum. A comparison group in a drill 

and practice remedial program was given the same assessment after one 

year of treatment. 

The assessment instrument was adapted from an instructional strategy 

lesson by Goodman and Burke (1980). The students' responses were 

analyzed to answer two research questions. The first concerns the ability to 

perform problem-solving procedures while reading in order to determine 

the meaning of a word. These procedures involve forming hypotheses and 

disconfirming them when they appear inappropriate. The second research 

question inquires about the ability to make use of contextual cues when 

forming hypotheses. The students' reasonings for their hypotheses were 

used to determine whether they were basing their hypotheses on contextual 

cues. 

Results of a multivariate analysis of variance (MANOVA) on eleven 

dependent measures obtained from the responses revealed that the 

experimental group was in fact performing more problem solving 

procedures than the control group (F (11,42) = 74.66, p >. 001). Results 

from a qualitative analysis of the contextual cues employed did not indicate 

a difference in the amount of cues paid attention to during the task. 

However, there was a difference in when the cue was engaged as a reason 

for a hypothesis. The experimental group referred to cues from a previous 

line in the story more often than did the control group. 
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Discussion 

The results from the analyses performed indicate that the experimental 

treatment did enhance the ability to determine the meaning of an unknown 

word during a reading task given such an objective. The univariate results 

of the number of logical final hypotheses generated (p > .004) reveals this 

by itself. Although this is partly due to the greater number of final 

hypotheses left at the end of the stories by the experimental group, there is 

also empirical evidence that the experimental group generated more logical 

hypotheses throughout the stories. They had a greater number of 

hypotheses that did not violate previous cues within the story. Hence the 

conclusion can be made that the HOTS students are more accurate in making 

guesses as to the meaning of an unfamiliar word. 

It is interesting that the HOTS students did not disconfirm many more 

hypotheses than the control students, even though they had so many more 

hypotheses. This is probably due to the fact that the brief content of these 

stories lends itself to a few possibilities even at the end of the stories. By 

leaving a few final hypotheses, the HOTS students are not limiting their 

possibilities of understanding the new words. Were these passages longer, 

with more specific cues, they may have ended up with a more definitive, 

single hypothesis. Since this is not the case, they have allowed themselves 

room for understanding another passage which might contain these words. 

Had these been real words, their strategy of leaving the exact definition 

slightly open would be very beneficial in enhancing their vocabulary and 

comprehension abilities. 

It was surprising to find that the HOTS students did not provide more 

reasons for their hypotheses and disconfirmations than the controls. The 

measure for the number of reasons for hypotheses, although not highly 

significant (p > .43), was in the favor of the control students. Since the HOTS 

program is designed around discussion of hypotheses and other cognitions 

involved during learning, it was expected that this measure would reveal a 

greater willingness to articulate the reasoning involved. During scoring it 

was noted by the raters that these students tended to state one reason for 

several hypotheses, whereas the control students often responded with 
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different reasons for each hypothesis. Since each articulated reason was 

counted as one whether it accounted for one or many hypotheses, the 

experimental students could end up with fewer reason responses than 

hypotheses, even if they gave reasons for every hypothesis made. This 

may be an error in the scoring method. 

It was also expected that the HOTS students would respond with more 

logical reasons. They did give more logical reasons for their 

disconfirmations, but not for their hypotheses. This failure is partly due to 

their fewer reasoning responses counted, but was also confirmed by the 

analysis used to answer the second research question regarding the use of 

contextual cues. There did not appear to be any difference in the references 

to contextual cues from the reasoning responses of the two groups. 

However, being able to extract a cue from the text in order to validate an 

hypothesis does not in itself make the hypothesis a logical one. 

The most significant finding from the contextual cue analysis was that 

the HOTS students utilized cues from previous lines more often than the 

controls. This indicates the ability to integrate the text as a whole. Rather 

than only paying attention to the cues line by line, they were considering 

the previously read material before forming an hypothesis. Thus they are 

better at synthesizing information than their control counterparts. This 

may explain why the univariate analyses revealed that they had more 

logical hypotheses, but that they did not have many more logical reasons for 

them. 

Despite failure to find statistical significance on certain measures in the 

univariate analyses, the more powerful MANOVA design did find that, as a 

whole, the HOTS group performed much better than the regular Chapter 1 

students. The HOTS group even started at a disadvantage with three 4*h 

grade students in their sample when the control group consisted of all 51*1 

and 6lh grade students. The younger students in the sample could 

potentially serve to bring the means down. This was not investigated with 

this data. 

The generalizability of the HOTS curriculum to this particular part of 

inferential comprehension appears to be good. It should be kept in mind, 

however, that this was an artificial situation. The students were given 
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explicit instruction as to the objectives of the task. Whether the students 

employ these strategies on their own when an unfamiliar word is 

encountered is unknown and a subject for further analysis. If this task can 

be generalized to other reading situations, then a case can be made for 

existence of an increased awareness of cognitions during reading as a result 

of the HOTS program. The higher performance of the HOTS students in 

using the strategies measured from this assessment are assumed to be the 

result of higher order thinking which controls cognitions during task 

performance (See Sternberg, 1977; Palincsar & Brown, 1984). Teaching 

students to be aware of their thinking processes seems to be a more 

appropriate method for poor readers at the intermediate level than 

continued drilling in the basic skills. The best way to increase reading 

comprehension is to increase the ability to integrate information and to 

increase one's vocabulary. (Sternberg, 1984). Reading strategies, such as 

the ones needed for this task, are the means for achieving integration 

abilities and an increased vocabulary. 

Recommendations 

A replication of this study, with greater control over the sample, would 

assure that the results are in fact due to the HOTS program. Since only two 

schools were used, there is a possibility that there is a confounding variable 

inherent in one or both of the schools even though they were carefully 

matched. The use of four or six matched schools would allow for more 

control over possible confounding variables. Another method to be 

employed is assuring equal numbers of subjects in each grade. 

There was a learning effect involved in this assessment since two stories 

were used. By the second story the students had learned something about 

the task, and a practice effect occurred. Because there is the possibility that 

the content of one the stories may be more or less familiar or difficult to the 

student, a random rotation of story presentation is recommended. This 

could control for error if the less familiar and more difficult story for the 

majority of the subjects was always presented first. 
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Results may be even greater with this or similar assessments of HOTS 

students if conducted after two years of treatment instead of one. It has 

been noted by all HOTS instructors that the effects of the program on the 

students' learning behavior is much more prevalent in the second year of 

treatment. It is not until approximately three months into the program that 

students start to assume responsibility for their own learning and "five to 

seven months before students begin to overrule their original hypotheses." 

(Pogrow, 1987). 

The coding for the contextual cues was highly ambiguous and conducted 

by only one coder. If the same responses were analyzed by another 

individual the results may be different. It would be wise to have two or 

more coders working on the same data for an examination of interrater 

reliability. The methods employed by this examiner for detecting the 

ability to make use of contextual cues could be an excellent diagnostic tool 

for reading teachers. A group assessment with students writing their own 

responses would provide a quick and easy way to discover which students 

need help in utilizing contextual cues. Then the same or similar stories 

could be employed as an instructional device as Goodman and Burke (1980) 

intended when they wrote them. Whether as assessment tool or 

instructional tool, these stories and the method of using them as described 

here and in Goodman and Burke, offers a wonderful view into the processes 

at work during inferential comprehension. 

Implications 

Inferring meaning of unknown words by using contextual cues and 

problem-solving strategies increases the probability of comprehension 

during reading. These inference strategies, if employed often, can also 

increase a person's vocabulary. The greater the vocabulary, the greater 

comprehension abilities will be. This cycle serves to enhance potential for 

learning and literacy. 

The intellectual capabilities of students who are poor readers in 

elementary school do not have to be hindered if appropriate measures are 
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taken to instill better comprehension abilities in them. Specific training in 

tasks such as the strategy stories employed in this study will undoubtedly 

help promote the use of strategies for reading. But to cover all possible 

strategies for the many complex components of reading, is not likely no 

matter how detailed and extensive the curriculum may be. A program such 

as HOTS, by promoting metacognition and decontextualization, offers the 

student the ability to realize when strategies are needed and the ability to 

develop his/her own strategic methods. In regards to inferential 

comprehension specifically, a well developed metacognition gives the 

control needed to integrate contextual information for deriving meaning of 

the text as a whole. If students are in the practise of solving mysteries of 

unknown words and concepts for their own purposes, as they are in the 

HOTS lab, rather than for the teacher's comprehension quizes, they will be 

more willing and capable readers. 



APPENDIX A 

The Blop and Petoskeys (Goodman and Burke,1980) 

The Blftg 

As Jack approached the blog, he shivered in 

anticipation. Sitting down on the edge of the blog, he took 

off his shoes and socks, and rolled up his pants legs. Then he 

gingerly put first one foot in the blog, then the other. 

Brrr: It was cold! Standing up, Jack waded to the center of 

the blog. His feet squished the mud on the bottom of the 

blog, and ripples splashed his trouser's. Oh, but it was 

cold! 

"There's nothing better on a hot day than the old wading blog," 

Jack thought. 

Petoskevs 

The boy was looking for petoskeys. 

He was walking slowly to make sure he wouldn't miss them. 

Each time he looked, he found a number of them. 

Petoskeys are not easy to find because they are almost the 

same color as sand. 

The boy enjoyed looking for the petoskeys on the beach. His 

mother used them in her work. 

She was an artist and made jewelry with them. 

When petoskeys are polished they turn shiny. 

Petoskeys are found on the shores of the Pacific Ocean. 
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APPENDIX B 

ADMINISTRATION DIRECTIONS GIVEN TO STUDENTS 

"Hello, (name1) . today we are going to read two stories. Each one has a 

funny word in it, a word you don't know. Your job is to guess what the 

word means. You can read the story to yourself or I can read it to you. 

Here's the first story, The Blog. I'll uncover one line at a time. After we've 

read each line, you tell me what you think the Blog is. You can make as 

many guesses as you want. I'll write down the line number and the 

guesses. You can watch me write. After I write down your guesses, I'll ask 

you why you think each one might be the Blog. I'll write those down. Then 

after we do that, I'll ask you if there were any of your guesses you think 

aren't good guesses anymore that you want to get rid of. If there are, I'll 

write down the line number by the guess you want to get rid of. Then I'll 

ask you why you want to get rid of it and I'll write that down, too. As in all 

the things we've been doing, what you tell me is confidential or private. I 

won't show these pages to your teachers. Do you have any questions? Let's 

start." 



APPENDIX C 

(size reduced 74%) 
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APPENDIX D 

Sternberg's Contextual Cues found in The Blog and Petoskevs 

Thg Blpg 

Line # Contextual Cue Reference within storv/Rational 

1 class membership approached (something-a concrete 
noun) 

value he shivered (affect-cold or scared) 

2 functional descriptive sitting down on 
stative descriptive edge 

value anticipation 

3 functional descriptive took off his shoes 
stative descriptive rolled up pants(depth suggested) 

4 value gingerly 
stative descriptive put feet in 

5 stative descriptive it was cold/center(size) 
equivalence waded(wade=water) 

6 stative descriptive feet squished mud 
spatial (place where mud is) 

7 stative descriptive ripples splashed trousers(depth)/cold 
equivalence (ripples=water) 

8 stative descriptive cold 

9/10 value nothing better 
temporal on a hot day 

functional descriptive the old wading blog 
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APPENDIX D (continued) 

Petoskevs 

Line # Contextual Cue Reference within storv/Rational 

1 class membership looking for (something-concrete noun) 

2 value 
temporal 
spatial 

to be sure he wouldn't miss them 
walking slowly(infrequent) 

walking 

3 stative descriptive 
temporal 

a number(size implied) 
each time he looked 

4 stative descriptive 
spatial 

causal/enablement 

color 
sand(where sand exists) 

easy to find 

5 spatial 
value 

beach 
enjoyed 

6 functional descriptive used them in her work(purpose for) 

7 functional descriptive made jewelry with them 

8 stative descriptive shiny 

9 spatial Pacific Ocean 
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