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The primary purpose of this study was to compare 

regular classroom instruction which used Guided Mental 

Imagery (GMI) to a non-GMI teaching method. This comparison 

was expected to yield data which would provide insights 

relating to the potential of GMI as a useful and effective 

instructional strategy. 

Quasi-experimental research methods were followed. The 

experimental design was a modified "post-test only control 

group design." 

Two-hundred-four students in naturally occurring in 

tact classes formed the experimental and control groups. 

All groups received instruction in identical science/health 

content. Two parallel post-tests were administered to all 

students. Post-test "A" was given immediately after 

instruction to measure learning acquisition. Post-test "B" 

was given four weeks later to measure retention of learning. 

Means for test scores were grouped according to 

treatment and sub-grouped by the variables: IQ, handedness, 

identified learning disability, and intellectual giftedness. 



T_ tests for differences between independent means were 

conducted. Students' acquisition of basic academic content, 

when instructed with GMI methodology, was found to differ 

significantly from students' acquisition of the same content 

with non-GMI instruction. No statistically significant 

differences based on instructional methodology were found 

for content retention. 

The investigator concluded that GMI instruction may 

increase learning. Although measures of retention did not 

show significant differences between groups, a review of the 

mean scores revealed a minimal difference. This was 

interpreted to indicate equality of retention between the 

two methods. 

Recommendations for further investigation were offered. 

Post-testing of subjects at additional intervals, and 

increased training of students and teachers in GMI prior to 

collection of data were suggested. 
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CHAPTER I 

INTRODUCTION 

On-going research in cognitive psychology and brain 

hemisphericity has produced new ideas and theories related 

to memory and learning (Bagley, 1987a; Block, 1981; Clark, 

1983; Khatena, 1982; Kintsch, 1977; Kosslyn, 1980; Paivio, 

1971a & b; Piaget & Inhelder, 1973; Rigney, 1980; Samuels & 

Samuels, 1975; Seamon, 1980). Instructional models, based on 

this research, which claim to enhance and facilitate 

learning, have been developed (Bagley, 1987a & 1987c; Bagley 

& Hess, 1982; Eberle, 1971 & 1982; Herr, 1981; Hess, 1987; 

Khatena, 1976 & 1982; Mundell, 1985; Richardson, 1982). 

One such instructional strategy or process which offers 

promise was built upon the concept of mental imagery, i.e. 

the universal human ability to experience or create 

pictures, sounds, smells, etc. in the mind (Bagley & Hess, 

1982; Betts, 1909; Samuels & Samuels, 1975; Sommer, 1978). 

When this experience or creation of a mental image (mental 

imagery) is directed or guided by a teacher, the process can 

be called "guided mental imagery" (GMI). 

GMI is a structured, teacher directed strategy which 

appears to facilitate the learning of basic skills (Montague 



in Bagley, 1987c), appears to be highly motivating to 

students (Richardson, 1982), and is based on research in 

cognitive psychology (Paivio, 1971a & 1971b; Piaget & 

Inhelder, 1973). GMI also appears to possess most of the 

characteristics for successful curriculum innovation 

identified by Lieberman & Miller (1984). More specifically, 

Lieberman and Miller suggested that non-traditional methods, 

such as GMI, would be used by regular classroom teachers if 

the methods (a) increased student learning or motivation, 

(b) required little investment of time or money to 

implement, (c) were not difficult or complex, (d) related to 

past methodology, and (e) were not opposed by political 

groups within the system. 

Significance of Study 

All the ingredients for success as a general curriculum 

innovation appeared to be operational in GMI, as noted 

above. However, the use of GMI as an instructional strategy 

and research related to its use were generally limited to 

mnemonics and reading instruction, i.e. language arts 

(Bagley, 1987c). Little research existed to validate GMI as 

a teaching strategy appropriate for content areas other than 

language arts. This study, therefore, investigated the 

effectiveness of GMI for instruction in a discipline outside 

of language arts. More specifically, this study 

investigated the effectiveness of GMI for instruction in 

science/health. 
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Statement of the Problem 

The primary purpose of this study was to compare the 

effectiveness of GMI to a non-GMI teaching method for 

acquisition and recall (retention) of basic academic content 

(i.e. comprehension). This comparison was expected to yield 

data which would provide insights relating to the potential 

of GMI as a useful and effective instructional strategy. 

An inherent difficulty which was also addressed by this 

research derived from the lack of training by teachers in 

the district in the use of GMI. As previously noted, GMI 

had not been widely accepted as an instructional strategy. 

A consequence of this lack of acceptance was a lack of 

opportunities for the training of teachers in the use of GMI 

as an instructional strategy. Because no teachers were 

identified in the district under study who had been trained 

in the use of GMI as an instructional strategy, it was 

necessary to provide training in GMI for those teachers who 

participated in this research prior to investigation of the 

primary research question. A teacher training component 

for this research was, therefore, developed by the principal 

investigator as an ancillary to this research. 

The development of this teacher training component 

required the creation of an in-service workshop and the 

creation of a general procedure, appropriate for instruction 

in science/health, by which a teacher could readily organize 

GMI based instruction. A description of this training and 



the procedures which evolved are provided in the chapter 

which specifically deals with methodology. 

Research Questions 

The basic research questions of this study were: 

1. How does the use of GMI compare with the use of 

specifically defined non-GMI methodology in promoting 

acquisition of basic academic content? 

2. How does the use of GMI compare with the use of 

specifically defined non-GMI methodology in facilitating 

students' retention of basic academic content? 

3. Are the differences, if any, in content acquisition 

and/or content retention on the above two measures related 

to the independent variables: intellectual ability as 

measured by an intelligence quotient, handedness, gender, 

learning disability, and/or giftedness? 

Definitions of Terms 

1. Mental Image: The internal experience or 

representation in the mind of a human being of sensory 

perceptions such as pictures, sounds, smells, tastes, touch, 

movement, and emotions, in the absence of the external 

stimuli. These representations may lack details or contain 

inaccuracies or incorporate additional details not found in 

the original manifestation. These representations can be 

changed and manipulated at will by the human being in whose 

mind they occur. 
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2. Guided Mental Imagery (GMI): An instructional 

strategy or process purposefully used by an instructor to 

direct or guide a student's experience or creation of a 

mental image related to a specific area of learning for the 

purpose of enhancing content acquisition (long-term memory) 

or facilitating comprehension. The teacher verbally 

provides concrete, sequential, detailed descriptive 

information from which each student is expected to build and 

manipulate a new mental image. 

3. Non-GMI Methodology: A common teaching practice 

during which the teacher directs many questions to an entire 

body of students, seeking responses learned from reading a 

specific academic content. Questions used by the teacher 

are frequently found at the ends of chapters within 

students' textbooks; desired responses are usually supplied 

for the teacher in "Teacher Editions" of student texts. The 

questions and desired responses directly relate to chapter 

tests which usually accompany text book materials furnished 

by the publisher. Questions similar to those asked by the 

teacher can be expected in the chapter tests. Questions 

used in this manner appear to conform to a public concept of 

"back-to-basics" teaching which according to McNeil (1981) 

is related to the premise that "good" teaching equates with 

students' learning many facts. 
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4. Information Processing: A term which provides a 

conceptual framework for the study of cognitive processes 

which result in learning. A major assumption when defining 

this term is that stimuli are acted upon and transformed by 

current knowledge (memory) as they proceed through a series 

of mental processes or stages before a response is generated 

(Federico in Snow et al, 1980; Rose in Snow et al, 1980; 

Seamon, 1980). This intervening process between stimulus 

and response is presumed to be inherent in the acquisition 

of learning. 

5. Brain Hemisphericity: The concept that two 

structurally distinct regions exist within the brain which 

perform independent cognitive functions or processing 

operations such as those experienced in information 

processing. This concept derived from a study of neuropsy-

chological data in the early nineteenth century (Federico in 

Snow et al, 1980; Kintsch, 1977; Rigney in Snow et al, 1980; 

Springer & Deutsch, 1981). 

6. Memory: The means by which the human mind provides 

for storage, acquisition, and retrieval of learning. 

7. Intelligence Quotient (IQ): Term defined by the 

Standard Research Associates (SRA) Educational Achievement 

Series (EAS) as measures of "those factors (which are) most 

closely associated with overall academic performance . . . . 

(and which) provide an estimate of general learning ability 

for students in grades K-12 (SRA Achievement Series Users' 
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Guide, 1979, p. 24)." This estimate of general learning 

ability will be referred to as the IQ. 

The EAS quotient scale is derived from a battery of 

standardized group tests (July 1982, norms revised 1985) 

administered biannually to all students in the local school 

district in which this study takes place. The mean EAS for 

grade six is 103.0. The standard deviation is reported as 

16 (SRA Manual, 1979). A copy of specific pages relevant to 

EAS scores is attached as Appendix A. 

Based on the normal probability curve "which can be 

used to infer the dispersion of scores" (Borg & Gall, 1979, 

p. 417) students who scored within one standard deviation 

below or above the mean were considered of average IQ; 

students who scored one standard deviation or more above the 

mean were considered above average IQ; while students who 

scored one standard deviation or more below the mean were 

considered below average IQ. 

8. Handedness: Refers to the hand which is most 

preferred by an individual for manipulating objects. For 

example: an individual who prefers to write with his left 

hand would have left handedness. 

9. Gender: Refers to the sex of the individual. 

10. Learning disability: A specific special education 

category of the Texas Education Agency. A copy of the 

specific criteria is attached as Appendix B. 
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11. Giftedness: A specific special education category 

of the Texas Education Agency as defined by the local 

education agency. A copy of the state definition and a copy 

of the district criteria are attached as Appendix C. 

Limitations 

1. The primary investigator for this study was employed 

as a Curriculum Coordinator by the school district in which 

this study took place. Teachers may have experienced 

unstated pressure to volunteer in order to influence the 

local administration favorably. A counterbalance to this 

limitation may have derived from the district's definition 

of this Curriculum Coordinator's position as that of teacher 

helper; the Curriculum Coordinator had no responsibility for 

teacher evaluation. 

2. The use of teacher volunteers introduced sampling 

bias (Borg & Gall, 1979). 

3. The use of in tact student groups or cluster 

sampling, decreased accuracy (Borg & Gall, 1979); however, 

individual class groups were randomly selected for non-GMI 

or GMI instruction. Consideration was also given to the 

independent variables identified in Research Question Number 

3 which might prejudice data in either direction. 

4. The "John Henry Effect," as noted by Borg and Gall 

(1979), could have affected data for the non-GMI classes. 

This effect is common when a generally accepted teaching 

method (non-GMI) is compared with an experimental 
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methodology. Borg and Gall (1979) noted that teachers using 

the generally accepted method (non-GMI) may feel threatened 

and therefore strive to prove the non-GMI method is as good 

as the new method. 

5. The "Hawthorne Effect," as noted by Borg and Gall 

(1979), could have affected GMI results. Teachers and 

students using new and different methods often exhibit more 

interest and motivation than usual. 

Review of Literature 

The research which formed the basis for this 

investigation fell into three major categories: research 

related to questioning, research related to mental imagery 

and research related to the GMI instructional design. A 

review of current theories related to brain hemisphericity, 

information processing and memory was included to provide a 

conceptual foundation for an understanding of mental imagery 

and its function in human learning. Contemporary research 

which investigated the effects of IQ, handedness, gender, 

learning disability, and giftedness was briefly covered 

since these same variables are among those which could have 

had an impact on this study. Finally, a compilation of 

research specifically relevant to the theoretical foundation 

of GMI and findings which directly apply to GMI as a 

teaching process was provided. 
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Questioning 

The asking of specific questions based on an assigned 

textbook reading during classroom instruction and review is 

a common practice which continues in use today. The 

strategy requires the instructor to direct many questions to 

an entire body of students, seeking responses derived from a 

study of a specific academic content. This questioning 

strategy is generally believed to enhance learning and 

facilitate acquisition of basic skills (Lien, 1976). 

Mental Imagery 

Brain Hemisphericity 

The theory of brain hemisphericity, previously defined, 

was derived from observations of specific memory impairment 

of patients who underwent cerebral surgery (Seamon, 1980). 

Physiological damage to a particular brain hemisphere was 

directly linked to loss of specific function(s) {Seamon, 

1980). Left hemisphere brain damage was likely to result in 

loss of verbal or language abilities, while right hemisphere 

brain damage frequently resulted in difficulty with mental 

imagery related tasks (Seamon, 1980). 

Physiological test data suggested separate and 

independent storage and processing for verbal skills (a 

language function) and separate and independent storage for 

mental imagery (a nonlanguage function). The concentration 

of language functions was believed to be localized in the 

left hemisphere of the brain and the concentration of mental 
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imagery (nonlanguage) functions was believed to be localized 

in the right hemisphere of the brain (Kintsch, 1977; Rigney 

in Snow et al, 1980). Subsequent research suggested an 

interactive process between the two cerebral hemispheres 

(Springer & Deutsch, 1981). This suggested interaction 

between the two hemispheres became one of the assumptions 

upon which the theory of information processing was based. 

Information Processing 

Information processing, previously defined, extended 

the idea of functionally different brain hemispheres by 

proposing that the interactive processes carried on by each 

hemisphere (a) could be actively controlled; (b) could be 

manipulated by the individual; and (c) could be taught to 

individuals to consciously facilitate learning (Federico in 

Snow et al, 1980; Rose in Snow et al, 1980; Seamon, 1980; 

Snow in Snow et al, 1980). As previously noted, this 

processing of information was directly related to memory. 

Memory 

Plato likened memory to the soft wax imprint made by a 

solid object, which, over time, could erode and become lost 

or forgotten (Seamon, 1980; Springer & Deutsch, 1981). 

Aristotle argued that these imprints or memory traces were 

associated or connected in some way that facilitated recall 

(Seamon, 1980). 
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Modern experimental studies of memory, according to 

Seamon (1980), began with the work of Ebbinghaus in the late 

1800's. Ebbinghaus focused on the process of interpreting 

nonsense syllables (a verbal stimulus) and storing a 

representation of that interpretation in memory (coding) 

(Murray in Seamon, 1980). Ebbinghaus' studies formed the 

basis for much of the subsequent research in memory coding 

which stressed verbal processes (Seamon, 1980). Gestalt 

psychologists in the 1920's identified organizational 

components of memory based on conceptual and perceptual 

relationships which affected retrieval (Seamon, 1980). 

Studies by others in the 1930's and 1940's suggested that 

memory coding of pictorial stimuli (mental imagery) was 

remembered better than verbal coding alone, but that the 

mental coding of these pictorial stimuli (mental imagery) 

was often heavily influenced by verbal labels (Seamon, 

1980). Experiments during this period concentrated on 

attempts to find a single memory system for coding of both 

verbal and non-verbal stimuli (mental imagery). Although no 

proven model of memory currently existed in the literature, 

some findings provided insights which formed a foundation 

for new theory such as that of Paivio (Seamon, 1980). 

In 1971, Paivio published his dual-coding theory of 

memory which recognized two parallel operational systems of 

encoding: a verbal, sequential system and a parallel mental 

imagery system. Paivio's research effectively linked the 
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concepts of brain hemisphericity and information processing 

with his two-component memory system which incorporated 

verbal symbolism and mental imagery. A more thorough 

discussion of Paivio's theory is, therefore, in order. 

Paivio's Dual-Coding Theory of Memory 

According to information processing theory, external 

stimuli are perceived, transformed and stored temporarily in 

short-term memory. Data in short-term memory are then 

transformed or coded for long term storage. This coding for 

storage is essential for learning acquisition and later 

retrieval (Horng in Klinger, 1981). The processing of new 

information is believed to generally rely on information 

previously stored in memory (assimilation and 

accommodation). 

Paivio's dual-coding theory of memory proposed two 

parallel channels for .information processing, storage, and 

retrieval. One channel coded verbal or symbolic input 

(language); the second channel concurrently processed 

nonverbal, spatial stimuli (mental images) (Bagley, 1987c; 

Horng in Klinger, 1981). Coding of language was perceived 

as a sequential process, i.e. representations were linked 

associatively in memory. Coding of mental images was 

perceived as integrative i.e. organized as a single 

representation or image (Yuille in Sheikh, 1983). These 

parallel channels of language and imagery, which operated 
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simultaneously, were hypothesized to be "richly 

interconnected" (Yuille in Sheikh, 1983, p. 133). 

Paivio's theory appeared to identify a need for both 

language and mental imagery in order to achieve optimal 

learning. This theory consequently led to the present 

investigation of GMI as an instructional strategy which 

seemed to incorporate both verbal language and mental 

imagery. 

Guided Mental Imagery 

The functional use of GMI for learning appeared in 

early Greek and Roman memory training systems which paired 

segments of an oration to images of familiar places or 

familiar objects, i.e. method of loci (Bagley, 1987c; 

Seamon, 1980; Sommer, 1978). Aristotle believed that 

thought was not possible without a mental image (Kosslyn, 

1980). References to mental imagery appeared in ancient 

writings such as the works of: Simonides in 500 B. C.; Peter 

of Ravenna in the 15th century; Locke; Paracelsus, a 

Renaissance physician in the 16th century (Achterberg & 

Lawlis, 1980); and in the works of Descartes in the 17th 

century. 

The classical use of GMI in promoting memory suggested 

early recognition of the value of GMI {Bagley, 1987c; 

Kosslyn, 1980; Paivio, 1971a; Samuels & Samuels, 1975). 

However, memorization and the use of mental imagery as a 

memory aid became less important with the advent of the 



15 

printing press in the 15th century (Sommer, 1978), and was 

further denigrated in modern times with the advent of 

behavioral psychology. Mental imagery and behavioral 

psychology were perceived as antithetical. This shift away 

from GMI as a learning strategy led to its eventual demise 

in formal schooling. The concept of mental imagery as an 

inherent human ability, however, was never scientifically 

refuted despite its rejection by the behaviorists (Bagley, 

1987c; Kosslyn, 1980 & 1983; Samuels & Samuels, 1975; Segal, 

1971). 

In the early 1950's, growing interest in general 

systems theories of human information processing and 

cognitive processes renewed interest in mental imagery 

(Khatena, 1982; Kosslyn, 1980; Segal, 1971). Mental imagery 

was once again commonly acknowledged to be a part of the 

human system of learning and remembering (Paivio, 1971a; 

Segal, 1971). Paivio's dual-coding theory of memory in 1971 

was widely accepted and believed by many to represent " . . . 

a major breakthrough in the use of (mental) imagery in 

learning-memory . . . ." (Bagley, 1987c, p. 3). 

Mental imagery research accelerated in subsequent 

years, but was primarily concerned with sub-parts of the 

mental imagery process. Research was essentially confined 

to the study of after-imagery, eidetic-imagery, concrete 

pictorial memory-imagery and mnemonics (Khatena, 1976; 

Paivio, 1971a). Paivio's research (1971a) and the research 
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of others concentrated on such questions as the effects on 

mental imagery of concrete nouns, noun-adjective pairing, 

verb imagery, paired associates, word order, directionality, 

and organization. 

During this same period, Piaget with Inhelder (1973) 

investigated mental imagery, memory, and intelligence from a 

developmental perspective. Piaget and Inhelder concluded 

that at the preoperational level (Piaget's Stage 2) 

representational mental imagery formed the basis for most 

thought, becoming more abstract at the formal operations 

level (Stage 4), and that memory "needs . . . internalized 

(mental) images as instruments of recall" (p. 404). This 

research again provided theoretical support for GMI as a 

viable instructional strategy. 

GMI Instruction 

In recent years an increasing number of psychologists 

and educators have promoted the educational potential of GMI 

(Khatena, 1979; Marks, 1983; White, 1988). GMI appeared to 

bind research in brain hemisphericity, information 

processing, and memory, into one instructional strategy that 

was practical to implement in regular classrooms. GMI 

incorporated verbal language, a left hemisphere information 

processing function with mental imagery, a right hemisphere 

information processing function. 

Tower (in Sheikh, 1983) synthesized the work of ten 

other researchers. The following cognitive benefits were 
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listed as a part of this synthesis (p. 233): (a) the 

activities are pleasurable and consequently self-

reinforcing, (b) information is processed more quickly, and 

(c) development of these (GMI) skills results in a . . 

dramatic ability to focus attention." 

Bagley (1987c) described thirteen educational studies 

which he believed . . support the hypothesis that imagery 

has a significant effect on learning and memory (and that) 

these studies are evidence that imagery has a positive 

impact as an instructional methodology" (p.' 4). These 

thirteen studies were generally limited to language arts or 

memory skills. Five studies related to reading, one to 

spelling, and two to writing; five studies researched basic 

memory skill and/or mnemonics. None of the studies listed 

related to content other than language arts. 

Further validation of GMI as an important instructional 

strategy was found in its successful implementation in the 

sports arena with applications for perfecting motor skills; 

psychologists found it a powerful counseling technique; 

business persons found it useful for training in methods 

which increased productivity and methods for problem solving 

(Samuels & Samuels, 1975; Sommer, 1978). Mental imagery, 

often coupled with biofeedback techniques, was also taught 

to medical patients as a means of controlling body functions 

(Achterberg & Lawlis, 1980). 
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Variables 

An examination of the literature related to GMI would 

be incomplete without a review of adjunct educational 

research exploring the effects of certain variables on GMI 

which has recently appeared in the literature. Although 

inconclusive and subject to future study, relationships 

between mental imagery and variables such as IQ, handedness, 

gender, learning disability, and giftedness have been 

reported. These variables were considered, as noted in the 

Research Questions, in the analysis and discussion of the 

findings of this research. 

IQ, Giftedness and Gender. Roubinek, Bell, and Cates 

(1987) in their study of intellectually gifted 6th, 7th, and 

8th grade students found significant relationships between 

students' sex and preference for using predominantly left or 

right hemisphere abilities for information processing. 

Girls generally appeared to prefer a linear, sequential 

approach (left hemisphere) while boys generally appeared to 

prefer a more global approach (right hemisphere). Since 

mental imagery was believed to take place primarily in the 

right hemisphere, as previously discussed, this suggested 

greater use of mental imagery by males. Considerable 

research evidence, as noted by Springer & Deutsch (1981) 

corroborated these findings for the general population. 

Roubinek, Bell and Cates (1987) found no significant 

relationship between IQ and hemispheric preference; however, 
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subjects' IQ range in their study was restricted to 130 or 

above on the Stanford-Binet Intelligence Scale. 

Generalization of these results would; therefore, seem 

inadvisable. Rockenstein (1987) suggested that gifted 

students were generally superior in their ability to image 

when compared to students with lower IQ's; however, no 

supporting data was presented. 

Handedness. Springer & Deutsch (1981) reported 

research studies related to brain herhisphericity and left-

handed individuals which appeared to ". . . raise more 

questions than they answer" (p. 117). Some research 

indicated that left-handed students exhibited right 

hemisphere dominance. This suggested, as previously 

discussed, greater use of mental imagery for information 

processing. Conflicting research, however, suggested 

additional hereditary, pathological and environmental 

influences (Edwards, 1979; Springer & Deutsch, 1981). 

Levy's research (cited in Springer & Deutsch, 1981), 

subsequently replicated by others, noted a contradicting 

deficit in mental imagery for left-handed persons. Edwards 

(1979) found no difference in drawing ability, which was 

presumed to be primarily a right hemispheric process, based 

on handedness. 

Learning Disability. According to Springer and Deutsch 

(1981), Orton, circa 1937, is credited with proposing a link 

between handedness, cerebral dominance (brain 
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hemisphericity) and reading disability. Orton's research 

conclusions were later generally refuted; however, his 

linking of reading disability and brain hemisphericity 

continued to be supported and was later generalized to 

individuals with a "learning disability." Conversely, more 

recent research, cited by Springer & Deutsch (1981) 

suggested left—hemisphere information processing for 

language functions but bi-lateral or balanced use of both 

brain hemispheres for processing of spatial information by 

learning disabled individuals. Vitale (1987) noted that 

students experiencing learning difficulty often improved 

when instruction included visualization (mental imagery) and 

other techniques believed to require primarily right 

hemisphere processing. 

Instructional Design 

The design of the GMI lessons which formed a part of 

this research, incorporated those research findings which: 

(a) form a theoretical construct for GMI based instruction 

or (b) identify practical considerations for implementation 

of GMI instruction by practitioners. These findings were 

consequently included in this review and summarized, as 

follows: 

Theoretical 

1. The processes of mental imagery and comprehension 

were closely related (Paivio, 1971a); therefore, the 
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inclusion of mental imagery in a teaching strategy should 

enhance comprehension. 

2. Mental imagery facilitated memory and learning 

(Bagley, 1987; Hess, 1987; Horng in Klinger, 1981; Kosslyn, 

1983; Mundell, 1985; Paivio, 1971a; Richardson, 1982); 

therefore, the inclusion of mental imagery in a teaching 

strategy should increase retention and facilitate learning. 

3. Research findings related to word imagery could be 

extended to connected discourse, i.e. sentences, paragraphs, 

etc. (Paivio in Segal, 1971b); therefore, the inclusion of 

mental imagery within a structured narrative is grounded in 

research based theory. 

4. Mental images could be inspected, transformed, and 

recoded (Kosslyn, 1980); therefore, a GMI lesson which 

guides students to examine, change, and manipulate mental 

images should be feasible. 

5. Mental images could be recalled. (Kosslyn, 1980 & 

1983; Miller, 1985); therefore, an instructional method 

which guides students in the creation of mental images 

should enhance memory and recall. 

6. Mental imagery ability (vividness, clarity, etc.) 

differed between persons, yet was universal (Adams, 1979; 

Paivio, 1971a; de Mille, 1986); therefore, GMI can be 

expected to be successful with most students. 

7. Mental imagery ability could be reinforced and 

trained (Adams, 1979; Bagley & Hess, 1982; Hess, 1987; Horng 
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in Klinger, 1981; McKim, 1972; Mundell, 1985; Richardson, 

1982; Sarnoff in Klinger, 1981; Tower in Sheikh, 1983; 

Travers, 1982); therefore, it should be useful for 

instruction. 

Instructional 

1. Concrete words and objects evoked mental imagery 

more easily than abstract words (Paivio, 1971a; Kosslyn, 

1983); therefore, emphasis should be placed on using many 

concrete nouns, verbs, etc., within the narrative 

presentation of the GMI lesson. 

2. Mental imagery and verbal functions interacted 

during the learning process (Paivio, 1971a); therefore, 

verbal language can be used by the instructor to guide the 

students' use of mental imagery for the GMI lesson 

(Achterberg & Lawlis, 1980). 

3. Mental images could be controlled and objects within 

them could be manipulated (Kosslyn, 1980 & 1983); therefore, 

students can be expected to follow instructions within the 

GMI lesson to act upon the mental imagery which they have 

created. 

4. Mental image formation included perceptual stimuli 

from all five senses (Block, 1981; Paivio, 1971a); 

therefore, vocabulary specifically related to use of the 

five senses should be incorporated into the verbal language 

used by the teacher to guide the students' use of mental 

imagery during a GMI lesson. 
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5. A relaxed state facilitated mental imagery (Bagley, 

1987c? Hess, 1987; Plum, 1980; Richardson, 1982; Sommer, 

1978); therefore, GMI instruction should be preceded by a 

mental exercise which promotes relaxation. 

Summary 

Research discussed in this review of literature and on-

going research suggested the potential of GMI as a . . 

powerful tool of the mind . . . (White, 1988). Grounded 

in coherent theories of cognitive processes, also herein 

reviewed, GMI appeared to have merit for instruction in all 

content areas. This study was therefore concerned with 

comparing GMI with non-GMI methodology as a practical and 

effective teaching strategy in the regular classroom. A 

series of sixth grade science/health classes were 

subsequently selected as representative of a general content 

area being taught in the regular classroom. 



CHAPTER II 

METHOD 

Research Design and Procedures 

This research was conducted in a naturally occurring 

school setting. Quasi-experimental research methods (using 

an experimental design in a natural social setting such as a 

school) were followed. This method of research attempts to 

control experimental stimuli or variables and data 

collection in a non-laboratory setting where true random 

selection of subjects is not possible. Interpretation of 

the findings of such quasi-experimental research is then 

tempered by awareness of the lack of full experimental 

control (Campbell & Stanley, 1963). Interpretation of 

findings is also tempered by consideration of the effects of 

the independent and dependent variables upon test results. 

The specific quasi-experimental design used in this 

research was a modification of a "post-test only control 

group" design. Campbell and Stanley (1963) suggested 

modification of this design to include testing for "effects 

extended in time . . . (with) post-test periods such as one 

month . . . ." (p.31). Inclusion of an additional post-test 

was recommended to avoid "pinning all of our experimental 

24 
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evaluation of teaching methods on immediate post-tests 

"(p.31). 

Naturally occurring classes receiving non-GMI "read and 

answer review questions" instruction were considered the 

equivalent control groups. Naturally occurring classes 

receiving instruction in the form of GMI based lessons were 

considered the equivalent experimental groups. 

In an effort to monitor or control independent 

variables, audio-tape recordings of all classroom 

instruction were reviewed by the principal investigator to 

determine: (a) that all groups were taught the same 

vocabulary/content in the same amount of class time, (b) 

that all non-GMI lessons were taught as previously 

described, and (c) that all GMI lessons followed the 

procedural outline and lesson plan developed during the 

training workshop (Appendix D). This review of the tapes by 

the principal investigator indicated that all instruction 

was appropriate to the design. Lessons conformed to the 

forty-five minute time allocations previously established by 

the school district, covered the identical content, and 

followed procedures previously outlined for delivery of the 

non-GMI lessons and for delivery of the GMI lessons. 

A multiple-choice test, hereafter referred to as Post-

test "A" (Appendix E), measured the initial acquisition of 

content (knowledge) presented during the lessons for all 

students in both the non-GMI instructed groups and the GMI 
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instructed groups. Post-test "A" was administered 

immediately following each lesson at the end of each class 

period in every class which was a part of this 

investigation. All students in all experimental and control 

groups took the identical test. 

Four weeks later a parallel multiple-choice test, 

hereafter referred to as Post-test "B" (Appendix F), was 

given to all students in every group which had previously 

received the GMI instruction and every group which had 

previously received non-GMI instruction. Post-test "B" 

measured retention of the same content which was presented 

during the original lesson. All students in both 

experimental and control groups took the identical test. No 

additional classroom instruction in the content to be tested 

was given to any student or any group during the period 

between the Post-Test "A" and Post-Test "B." 

Total class time devoted to the initial content 

instruction and testing of content acquisition for all 

control groups and for all experimental groups was 

specifically limited to one forty-five minute class period. 

To control for time-on-task for the three components: oral 

reading, instruction and testing, teachers planned each 

lesson to provide 15 minutes for oral "Round-Robin" style 

reading of the text by students, 15 minutes for instruction 

and 15 minutes for testing. 
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Actual times spent by each class/group for oral 

reading, instruction and testing were equivalent. 

Monitoring of the specific duration of the three components 

was effected by review of audio-tapes, which were obtained 

for all classes by the primary researcher, to determine that 

oral reading, instruction and testing times fell within the 

prescribed time allocations. 

Description of Subjects 

The cooperating public school district was located in a 

predominently white-Protestant upper-middle class suburban 

community of approximately 29,000 residents located near a 

large urban community in Texas. 

Students in this study (N = 204) were from naturally 

occurring heterogeneously grouped sixth grade classes in a 

departmentalized middle school which served students in 

grades five and six only. No students classified by the 

state of Texas as mentally retarded were enrolled on this 

campus. One-hundred-three boys and one-hundred girls were 

involved. One student failed to complete all sections. 

Ten natxirally occurring classes, containing an average 

of twenty (20) students each, participated in this study. 

Classes were limited to the same grade, same subject, same 

unit of study, and same treatment period. 

These in tact classes were randomly formed at the 

beginning of the school year by the principal. No changes 

in class enrollment were made prior to the beginning of this 
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research. All sixth-grade students enrolled in this school 

were assigned to one of these classes. All sixth grade 

students participated. No attempt was made to correlate 

these subjects; samples were considered independent. 

Two teachers who were responsible for all sixth grade 

science/health instruction worked with these 204 students. 

Each teacher taught five classes each day. Control group 

classes and experimental group classes were randomly 

selected to permit each teacher to teach both non-GMI and 

GMI lessons. The students remained in their previously 

assigned class groupings. Ninety-four of these students 

received non-GMI instruction {control groups). One-hundred-

nine of these students received instruction in the same 

content using GMI (experimental groups). 

Student Demographics 

Cumulative student records for all participating 

students were reviewed to determine intellectual ability and 

to identify students who had been classified as learning 

disabled or gifted according to the criteria cited earlier. 

Self-report measures, subject to teacher verification, were 

used to determine gender and handedness. 

Intellectual Ability 

Specific intellectual ability was determined by IQ 

scores. Students were placed in one of the three categories 

as set forth by SRA: below average, average, and above 

average IQ. Average was considered a measure of central 
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tendency (Lien, 1976). The normal probability curve and 

standard deviations were applied. 

Using the SRA criteria previously cited, thirty-two 

students had above average IQ. This included ten students 

who were also classified according to state approved local 

criteria as gifted. Nineteen students were considered below 

average by SRA, but were not considered by the state to be 

mentally retarded. The balance of the population (152 

students) were considered to be of average IQ. 

The ten gifted students cited above were specifically 

identified in accordance with criteria previously cited. 

These ten students had met multiple-criteria standards 

previously established by the local school district. Ten 

students identified as gifted within a population of 

approximately 200 students conforms to general population 

expectations of three to five percent of the total 

population (Maker, 1982). 

Thirteen students were classified as learning disabled. 

These students, by state and federal definitions, have 

tested within the average or above-average intelligence 

range. No commonly accepted population norms have been 

established for percentages of learning disabled students 

within the general population (Granowsky, 1987). 
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A total of one-hundred eighty students exhibited no 

specific exceptionality. These students were found to be in 

the average intelligence classification. 

Handedness and Gender 

Handedness and gender were determined by self-report. 

Students were requested to indicate: (1) gender and (2) 

handedness on all test answer sheets. Teachers were 

instructed to confirm student responses. 

One-hundred-seventy-two students reported that they 

were right handed; twenty-five reported that they were left 

handed; six students reported that they could use either 

hand equally well (ambidextrous). This appears to conform 

to general population handedness as reported by LeDoux 

(1987). 

Development of GMI Instruction 

Teacher Selection 

As a preliminary step to this research a letter was 

sent by the researcher to the two intermediate school 

(grades five and six) campuses in the district. This letter 

advised the professional staff of the impending research in 

GMI by the investigator and requested volunteers from any 

content area other than language arts or reading. Since 

this research was intended to investigate GMI as an 

instructional strategy in a discipline other than language 

arts and reading, teacher selection in these disciplines was 

eliminated for research purposes. 
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The researcher selected two teachers in identical 

grades and subject areas from a total of eight responding 

teachers. Both teachers were volunteers. These two 

teachers and their classes were selected because the 

teachers were willing to participate and together their 

classes would provide the largest possible population of 

students in a naturally occurring situation for this 

investigation given the parameters for this study. 

Teacher Training 

The two volunteer instructors were trained by the 

researcher prior to initiation of this research. This 

special training required attendance at a six-hour training 

workshop led by the investigator. Training was scheduled 

for two three-hour after-school sessions. These took place 

on a Tuesday and the subsequent Thursday. A detailed 

description of this workshop is contained in Appendix D. 

The workshop was conducted in accordance with rules 

formulated by the Texas Education Agency for teacher in-

service training. State rules specified the duration of 

training as six-hours and required a pre-test to determine 

entry knowledge and an exit-level test of mastery. This 

workshop was approved by the state as appropriate for public 

school teachers to earn "Advanced Academic Training" (AAT) 

credit. The investigator was approved by the state as an 

authorized presenter for this GMI training. Teachers who 

participated in this workshop earned six-hours of AAT credit 
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which applied toward state recognized career ladder 

advancement. 

Pre-testing of teachers prior to the workshop confirmed 

the lack of training in the use of GMI as an instructional 

strategy for the teachers participating in this research. 

Consequently, training proceeded as planned. Post-test 

results confirmed mastery of the process subsequent to the 

workshop. 

Lesson Development 

The GMI lesson used by both teachers assisting in this 

investigation was written during the in-service training 

referenced above. Lesson development was under the direct 

supervision of the investigator. 

The procedure for developing a GMI lesson was piloted 

during 1986 and 1987 at a regional Education Service Center 

(a state agency) and at one elementary school within the 

district prior to the initiation of this research. 

Necessary revisions in the process and the instructional 

materials were also made before this research began. A 

step-by-step description of the process for creating a GMI 

lesson is contained in Appendix D. 

Description of Instruments 

Two multiple-choice measurement instruments were used 

to measure content acquisition (Post-test "A") and content 

retention (Post-test "B"). Test items for both Post-test 

"A" and Post-test "B" were derived from the specific text 
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used by the teacher and the students. Incorrect answer 

choices (distractors) were also taken from the same text. A 

multiple-choice test is generally recognized as an effective 

measure of learning outcomes (Gronlund, 1976). 

Post-test "A" was a twenty-six item multiple-choice 

test constructed by the investigator from information 

contained in the text. Post-test "A" was designed to 

measure students' knowledge of specific content presented 

during the instruction (content acquisition). This test was 

administered to all students in all experimental and control 

groups immediately following the initial instruction, as 

previously described. 

Post-test "B" was a parallel or equivalent test of 

Post-test "A." Post-test "B" was a twenty-six item 

multiple-choice test constructed by the investigator, as was 

Post-test "A." Questions in Post-test "B", that were 

equivalent to items in Post-test "A", required students' to 

retrieve from memory knowledge similar to that required to 

answer questions for Post-test "A." 

Post-test "B" was designed to measure students' 

knowledge of content presented during the instruction, as 

was Post-test "A." Since Post-test "B" was administered to 

all students in all experimental and control groups four-

weeks after initial instruction, it was considered a measure 

of retention of knowledge of content acquired during the 

initial instruction. 
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Validity 

Content validity for both Post-test "A" and Post-test 

"B" was verified by two certified teachers not involved in 

this research. Each confirmed that both tests were valid as 

they measured content presented during instruction and 

contained in the authorized text. 

Reliability 

A field test based on the equivalent-forms method with 

a four-week time interval between the administration of the 

two forms of the test (Gronlund, 1976) was used to determine 

reliability of Post-test "A" and Post-test "B." Methodology 

and time interval duplicated the methodology and time 

interval used in the primary research, as described. The 

reliability of both tests was established by conducting 

Cronbach's Alpha using scores from the preliminary field 

tests of both Post-test "A" and Post-test "B." 

Administration of Field Tests 

The preliminary field test administrations of Post-test 

"A" and Post-test "B" were accomplished in the following 

manner: 

A class of sixth grade students housed in a different 

intermediate school within the same school district was 

randomly selected. This group of students did not 

participate in any other phase of this investigation other 

than the field testing of Post-test "A" and "B." The 

population of this school, based on demographic composition, 
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was considered by the school district to be equivalent to 

that of the research site and was also considered to be 

representative of the population which participated in the 

primary research. Students participating in this field test 

of both Post-test "A" and Post-test "B" received instruction 

in content identical to that for students in all 

experimental and control groups. Instruction was presented 

by the regular science/health teacher and was a regular part 

of the science/health curriculum. Neither the teacher nor 

the students participated in any other way in this 

investigation. 

Immediately prior to beginning this research in the 

selected school, Post-test "A" was administered to the above 

referenced class of sixth grade students which would not be 

a part of either the experimental or control groups involved 

in this research. Test conditions, format, etc., were 

equivalent to that used at the research site. 

Four weeks later, Post-test "B" was administered to the 

same group of students under conditions which duplicated 

conditions which existed at the research site. 

Analysis of Field Test Scores 

An item analysis of each test question on Post-test "A" 

and Post-test "B" was performed. Cronbach's Alpha test was 

conducted to determine reliability. The reliability 

coefficient for Post-test "A" was 0.8555. The reliability 

coefficient for Post-test "B" was 0.7723. These 



36 

coefficients were considered acceptable. Gronlund (1976) 

reports that smaller reliability coefficients can be 

expected as time periods between tests are increased. 

Procedures for Analysis of Data 

Statistical Hypotheses 

Based upon the review of research and literature, the 

following statistical hypotheses were established "a priori" 

to test the research questions stated in Chapter 1: 

Hypothesis One 

There will be a difference in content acquisition test 

scores (Post-test "A") for students receiving GMI 

instruction when compared to those receiving non-GMI 

instruction. 

If this hypothesis is not rejected, additional 

exploratory minor hypotheses relating to the independent 

variables cited in Chapter I will be tested. These minor 

hypotheses were stated in null form due to limited research 

data which specifically addressed the independent variables 

and their relationship to GMI. 

1. There will be no difference in content acquisition 

scores (Post-test "A") among GMI instructed students with 

below average, average, or above average IQ scores. 

2. There will be no difference in content acquisition 

scores (Post-test "A") among left-handed, right-handed and 

ambidextrous GMI instructed students. 
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3. There will be no difference in content acquisition 

scores (Post-test "A") between male and female GMI 

instructed students. 

4. There will be no difference in content acquisition 

scores (Post-test "A") between learning disabled GMI 

instructed students and non-learning disabled GMI instructed 

students. 

5. There will be no difference in content acquisition 

scores (Post-test "A") between gifted GMI instructed 

students and non-gifted GMI instructed students. 

Hypothesis Two 

There will be a difference in content retention test 

scores (Post-test "B") for students receiving GMI 

instruction when compared to those receiving non-GMI 

instruction. 

If this hypothesis is not rejected, additional 

exploratory minor hypotheses relating to the independent 

variables cited in Chapter I will be tested. These minor 

hypotheses were stated in null form due to the limited 

research data which specifically addressed the independent 

variables and their relationship to GMI. 

1. There will be no difference in content retention 

(Post-test "B") among GMI instructed students with below 

average, average, or above average IQ scores. 

2. There will be no difference in content retention 



38 

(Post-test "8") between left-handed, right-handed and 

ambidextrous GMI instructed students, 

3. There will be no difference in content retention 

(Post-test "B") between male and female GMI instructed 

students. 

4. There will be no difference in content retention 

(Post-test "B") between learning disabled GMI instructed 

students and non-learning disabled GMI instructed students. 

5. There will be no difference in content retention 

(Post-test "B") between gifted GMI instructed students and 

non-gifted GMI instructed students. 

Statistical Analyses 

The .95 level of confidence (]3 = < .05) was established 

as the basis for testing the above hypotheses. Two primary 

groups of data were collected for this investigation. The 

first group included scores from objective measures of 

initial content acquisition (Post-test "A") for all GMI 

Instructed classes (experimental) and for all non-GMI 

instructed classes (control). The second group included 

scores from objective, parallel form measures (Post-test 

"B") of these same students for content retention 

administered four weeks after initial testing. No pre-test 

of content was administered since the pre-test itself could 

have functioned as a form of instruction and alerted the 

students to the concepts and vocabulary which were 

subsequently taught. 
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Mean scores of initial content acquisition (Post-test 

"A") from the non-GMI instructed classes, based on an 

interval scale of one to one-hundred, were compared to mean 

scores of initial content acquisition (Post-test "A") for 

the GMI instructed classes. Mean scores of content 

retention (Post-test "B") from the non-GMI instructed 

classes, based on an interval scale of one to one-hundred, 

were compared to mean scores of content retention (Post-test 

"B") from GMI instructed classes. 

A t_ test for differences between independent means was 

conducted for measures of initial content acquisition (Post-

test "A") and for measures of content retention (Post-test 

"B"). The t test, or statistical comparison of the 

difference between two means, was selected because this 

investigation was concerned with identifying differences in 

learning acquisition and differences in learning retention 

which might be attributed to differences in instructional 

methodology. 

Since directional hypotheses were postulated for the 

initial comparison of means for all students who received 

GMI treatment with all students receiving the non-GMI 

treatment, at each grade level, the one-tailed t test was 

used for statistical analysis. The one-tailed t_ test was 

suggested by Ferguson (1981) when a directional hypothesis 

is used. 
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Content acquisition test scores (Post-test "A") were 

subsequently classified by the independent variables: IQ, 

handedness, gender, learning disability, and giftedness. 

The differences in test scores were then grouped according 

to the independent variables. The two tailed t test was 

used to further test and analyze the grouped data, since 

null hypotheses were predicated. Ferguson (1981) has 

suggested the two tailed t test be used when testing for a 

null hypothesis. 

Taken together, these data and the analyses thereof, 

were expected to yield information from which the 

investigator might gain insights needed to respond to the 

questions originally posed. This study was expected to 

provide the educational practitioner with classroom-based 

research which investigated the potential of GMI as a useful 

and effective instructional strategy. 



CHAPTER III 

RESULTS 

The basic research questions which precipitated this 

investigation required a comparison of initial learning 

acquisition of academic content and retention of this 

learning for students receiving GMI instruction with the 

initial learning acquisition of academic content and 

retention of learning for students receiving non-GMI 

instruction, as defined in Chapter 1. Two statistical 

hypotheses, derived from the research questions, postulated 

a difference at the .95 level of confidence in learning 

acquisition and learning retention based on variation in 

instructional methodology. 

Statistical Hypothesis One 

Statistical hypothesis number one was not rejected. 

Hypothesis number one, a directional hypothesis, predicted 

higher scores in content acquisition for students receiving 

GMI instruction when compared with those receiving non-GMI 

instruction (See Table 1). The data supported this 

prediction. 

Students receiving GMI instruction scored a mean of 

18.06 on Post-test "A" which was designed to measure content 

41 
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acquisition. Students receiving non-GMI instruction scored 

a mean of 16.71 on the same test (Post-test "A"). The t_ 

value of 2.21. exceeded the predetermined confidence level 

(ID = < . 05), as identified by a one-tailed t test for 

independent samples of differences between means with 

infinite degrees of freedom. 

Table 1 

One Tailed t Test Between GMI and Non-GMI Instruction 
Content Acquisition 

Post-test "A" 

GMI Trad. 
Mean Mean t_ value df E 

18.06 16.71 2.21* 201 < .025 

Note: N = 204 * = significant value 

Minor Hypotheses 

Since statistical hypothesis number one was supported 

by the data, the minor hypotheses relating to hypothesis one 

were also tested. These minor hypotheses, stated in null 

form, were proposed for differences between the means of the 

sub-groups which exhibited the independent variables 

delineated in Chapter I. 

The two-tailed t test was used to compare the effects 

of the independent variables on the sub-groups which 

received GMI instruction. Ferguson (1981) suggested the 

two-tailed t test for null or non-directional hypotheses. 

Tables 3, 4, 5, 6 and 7 reflect the mean test scores and t_ 

values for the comparison of these means for students 
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receiving GMI instruction classified according to the 

independent variables previously identified. 

Intellectual Ability 

The minor hypothesis that there will be no difference 

in content acquisition among GMI instructed students with 

varying intellectual ability was rejected in part (Reference 

Table 2). Students with above average IQ (n = 15) scored 

better than students with average (n = 82) or below average 

IQ (n = 12); however, no significant difference was 

identified between means for students with average IQ and 

students with below average IQ. 

Mean score for students with above average IQ was 

20.67. The mean score for students with average IQ was 

17.71. The t value for differences between the means for 

these groups was 2.73 (df = 95) which exceeded the .95 level 

of confidence, as identified by the two-tailed t test. 

The mean score for students with below average IQ was 

17.17. The t value for differences between the mean for 

above average IQ and below average IQ was 2.12 (df = 25) 

which exceeded the .95 level of confidence, as identified by 

the two-tailed t_ test. 

The critical value of t for differences between the 

means of students with average IQ and students with below 

average IQ was 0.42 (df = 92) which did not meet the 

predetermined .05 level of significance. 
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Table 2 

Two Tailed t Test of Means 
Students Receiving GMI Instruction 

Intellectual Ability 

Independent 
value df Variables n Mean S.D. t value df E. 

Above average 15 20.6667 3.222 2 .73* 95 0 .007 
+ average IQ 82 17.7073 3.955 

Above average 15 20.6667 3.222 2 .12* 25 0 .044 
+ below avg.IQ 12 17.1667 5.289 

Below average 12 17.1667 5.289 0 .42 92 0 .673 
+ average IQ 82 17.7073 3.955 

Note. * = significant value 

Handedness , 

The minor hypothesis that there will be no difference 

in measures of content acquisition among left-handed, right-

handed and ambidextrous GMI instructed students was not 

rejected (Reference Table 3). Mean score for left-handed 

students was 17.69 (n = 13); mean score for right-handed 

students was 18.02 (n = 92); mean score for ambidextrous 

students was 20.00 (n = 4). The critical values of 0.27 

(df = 103), 0.94 (df = 15) and 0.93 (df. = 94) respectively 

did not meet the required .05 level of significance. 
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Table 3 

Two Tailed t Test of Means 
Students Receiving GMI Instruction 

Handedness 

Independent 
Variables n Mean SiD. t value df £. 

Left handed 13 17.6923 4.171 0.27 103 0 .788 
+ right handed 92 18.0217 4.127 

Left handed 13 17.6923 4.171 0.94 15 0 .361 
+ ambidextrous 4 20.0000 4.690 

Right handed 92 18.0217 4.127 0.93 94 0 .353 
+ ambidextrous 4 20.0000 4.690 

Gender 

The minor hypothesis that there will be no difference 

in measures of content acquisition between male and female 

students receiving GMI instruction was not rejected 

{Reference Table 4). The mean score for male students (n = 

60) was 18.23. The mean score for female students (n = 49) 

was 17.84. The critical t value of 0.50 (d£ = 107) did not 

attain the .95 level of confidence required. 

Table 4 

Two Tailed t Test of Means 
Students Receiving GMI Instruction 

Gender 

Independent 
t value df Variables n_ Mean S.D. t value df E 

Male 60 18.2333 4.292 0.50 107 0.620 
+ female 49 17.8367 3.955 
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Learning Disability 

The minor hypothesis that there will be no difference 

in content acquisition between learning disabled and non-

learning disabled GMI instructed students was rejected 

(Reference Table 5). The mean score for students identified 

by the school district as learning disabled (n = 8) was 

14.88. The mean score for students not identified as 

learning disabled (n = 101) was 18.31. The critical value 

of t for differences between these means was 2.31 (df = 107) 

which exceeded the .05 level of significance. 

Table 5 

Two Tailed t Test of Means 
Students Receiving GMI Instruction 

Learning Disabled/Not Learning Disabled 

Independent 
S.D. t value df Variables n Mean S.D. t value df E 

Not LD 101 18.3069 4.098 2.31* 107 0.023 
+ LD 8 14.8750 3.271 

Note. * = significant value 

Giftedness 

The minor hypothesis that there will be no difference 

in content acquisition among GMI instructed students 

identified as "gifted" and those not identified as "gifted" 

was rejected (Reference Table 6). The mean score for 

students identified as "gifted" (n_ = 4) was 22.5. The mean 

score for students not identified as "gifted" (n = 105) was 



47 

17.89. The t value for differences between these means was 

2.23 (df = 107) which exceeded the .95 level of confidence. 

Table 6 

Two Tailed t Test of Means 
Students Receiving GMI Instruction 

Gifted/Non-Gifted 

Independent 
t value df Variables n Mean S.D. t value df E. 

Gifted 4 22.5000 1.732 2.23* 107 0.028 
+ non-gifted 105 17.8857 4.103 

Note. * = significant value 

Statistical Hypothesis Two 

Statistical hypothesis number two was rejected. 

Hypothesis number two, a directional hypothesis, predicted 

higher scores in content retention for students receiving 

GMI instruction when compared with those receiving non-GMI 

instruction (Reference Table 7). The data did not support 

this prediction. 

Students receiving GMI instruction scored a mean of 

16.95 on Post-test "B" which was designed to measure content 

retention. Students receiving non-GMI instruction scored a 

mean of 17.64 on the same test {Post-test "B"). The t value 

of 1.06 did not meet the predetermined confidence level 

(JD = < .05), as identified by a one-tailed t test for 

independent samples for differences between means with 

infinite degrees of freedom. 
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Table 7 

One Tailed t Test Between GMI and Non-GMI Instruction 
Content Retention 

Post-test "B" 

GMI 
Mean 

Trad. 
Mean t value df P 

16.95 17.64 •1.06 109 >.10 

Note: N = 204 

Minor Hypotheses 

Since statistical hypothesis number two was not 

supported by the data, the minor hypotheses relating to 

hypothesis two were not tested. 



CHAPTER IV 

SUMMARY 

The field of cognitive psychology has produced new 

insights into learning which have begun to have an impact on 

the field of pedagogy. Instructional strategies based on 

these insights have gained in popularity for use within the 

regular classroom. Little research, however, existed which 

supported the efficacy of these strategies. This research 

was an attempt to investigate one such educational strategy 

(GMI) which appeared to have merit for practical use in the 

regular classroom. 

The specific purpose of this study was to compare the 

effectiveness of GMI as a general teaching method 

appropriate for all content areas to a non-GMI teaching 

method for acquisition and recall of basic academic content. 

The related review of literature for this study was 

divided into three major sections: 

1. The first section of the review covered research 

related to the use of questioning by teachers following non-

GMI instructional methods in the regular classroom. This 

section established the process of students reading text and 

answering questions as non-GMI teaching. 

49 
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2. The second section synthesized research related to 

mental imagery and the purposeful use of imagery as a memory 

aide from ancient times to modern times. Subsections 

devoted to brain hemisphericity, information processing, 

memory, guided mental imagery, and GMI instruction 

acquainted the reader with the current "state-of-the-art" 

for GMI instruction. Modern research tended to support the 

use of GMI as an alternative to non-GMI teaching 

methodology. 

3. The third section addressed the instructional design 

of the GMI lessons. Research related to the theoretical 

construct of GMI as a means for delivery of instruction and 

procedures for the practical implementation of GMI 

instruction within a regular classroom were reviewed. This 

review established the foundation for the GMI instructional 

methodology and for the accompanying lesson design. 

The subjects in this investigation were in tact groups 

of sixth-grade students who were administered a content-

specific test of learning acquisition immediately following 

instruction. Subjects were subsequently administered a 

parallel test of the same content four weeks later to 

determine degree of retention of learning introduced 

earlier. 
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Instruments were developed by the researcher and 

validated prior to the beginning of the research. 

Reliability of the instruments was established by means of 

Cronbach's Alpha. 

This research appeared to support the use of GMI 

instruction as an alternative to non-GMI instruction in the 

regular classroom. Test results indicated that students 

instructed with GMI successfully mastered academic content. 

The significant data generated by this research appeared to 

substantiate the effectiveness of the GMI instruction to 

facilitate content learning (acquisition). 

Findings 

General findings which related to the research 

questions originally posed in Chapter I are summarized 

below. These findings resulted from an analysis of the 

statistical data generated by this study and from a review 

of the research from the literature. 

Research Question One 

Students' acquisition of basic academic content with 

GMI based instruction, as measured by the one-tailed t test 

for independent samples, was found to differ significantly 

from students' acquisition of basic academic content with 

non-GMI instruction. This difference was attributed to 

higher scores for GMI instructed students. This finding is 

supported by the research of modern-day cognitive 

psychologists such as Paivio (1971) and Kosslyn (1980 & 
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1983) who found that general learning and memory were 

enhanced by combining verbal language and mental imagery. 

In addition, this finding is further supported by the work 

of educators such as Richardson (1982) and Bagley (1987) who 

found that GMI based classroom instruction enhanced learning 

of academic content. 

Research Question Two 

No statistically significant difference was found for 

content retention based on a comparison of scores for 

students receiving GMI instruction with scores for students 

receiving non-GMI instruction. This contradicts the 

research of cognitive psychologists such as Paivio (1971) 

and Kosslyn (1980 & 1983) and educators such as Richardson 

(1982) and Bagley (1987) who found that GMI enhanced the 

retention of learning i.e. long-term memory. 

However, a review of the mean scores for both the 

experimental GMI instructed groups and the non-GMI 

instructed control groups revealed a minimal difference. 

The mean score for students receiving GMI instruction 

differed by less than one point from scores for those 

receiving non-GMI instruction (GMI mean score = 16.96; non-

GMI mean score = 16.71). The lack of a statistically 

significant difference appeared to indicate equality of 

retention between the two methodologies. 
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Research Question Three 

Research question three required additional analysis of 

data classified according to specifically identified 

independent variables. This research question derived from 

a study of the literature which raised questions related to 

the greater use of mental imagery by certain categories of 

persons: above average and/or gifted IQ (Roubinek, Bell and 

Cates, 1987), left-handedness (Springer & Deutsch, 1981), 

learning disabled (Vitale, 1987), or males (Springer & 

Deutsch, 1981). 

The data supported statistically significant 

differences based on intellectual ability and learning 

disability. These findings, however, were believed to be a 

measure of the effect of the variables themselves rather 

than of the GMI instruction. 

The statistically significant differences which were 

identified between students with above average and/or gifted 

IQ and those with average or below average IQ were 

attributed to general intellectual ability rather than to 

the instructional strategy used to deliver learning. As 

noted in Chapter I, IQ is generally accepted as a measure of 

learning ability or potential; therefore, students with the 

higher IQ would be expected to achieve greater learning 

regardless of the instructional methodology used. 

Similarly, the significant differences which were 

identified between students with identified learning 
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disability and those without identified learning disability 

were also attributed to the students' general learning 

ability rather than to the instructional methodology. By 

definition, students classified as learning disabled can be 

expected to encounter greater difficulty in learning 

resulting in lower scores on any measure of learning. 

The data did not support significant differences based 

on the variable of handedness. This was in keeping with the 

findings of Edwards (1979) and Springer & Deutsch (1981) but 

was not in agreement with Levy (in Springer & Deutsch, 

1981). The data, also, did not support significant 

differences based on the variable of gender. This was in 

keeping with "... almost 100 years of clinical 

investigations of hemispheric asymmetry that did not report 

sex differences...." (Springer & Deutsch, 1981), but was not 

in keeping with the meta-analysis of research by Springer & 

Deutsch, or the findings of Roubinek, Bell and Cates (1987). 

Conclusions 

The analysis of data indicated that, for this sample, 

students receiving GMI instruction showed greater 

acquisition of learning than those receiving non-GMI 

instruction. Students receiving GMI instruction showed 

comparable retention of learning to those receiving non—GMI 

instruction. The following conclusions are offered as a 

result of this analysis. 
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1. GMI instruction may increase learning. GMI 

instruction may cause the student to use learning abilities 

not generally tapped by non-GMI teaching methodology. 

2. There were no differences in retention between 

students receiving GMI instruction and those receiving non-

GMI instruction. 

3. Although some differences were found between two of 

the independent variables, intellectual ability and learning 

disability/ these were attributed to normal expectations for 

these groups and not to instructional methodology. 

Implications 

This research provided an opportunity for informal 

observation of the in-service process used for training 

teachers and introducing GMI into the regular classroom. 

This informal observation by the investigator served as the 

foundation for the following implications: 

1. Previously untrained teachers were able to plan and 

implement the GMI instructional process with one six-hour 

workshop. 

2. Teachers successfully created a written GMI script 

for a GMI lesson after the completion of one six-hour 

workshop. 

3. The general procedure from which a teacher could 

readily organize GMI based instruction appeared to be 

successful. 
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Recommendations for Implementation 

The following recommendations for implementation were 

made as a result of this study: 

1. The use of GMI as an instructional methodology is 

worthy of consideration as a part of on-going teacher 

training. 

2. GMI instructional methodology appears to be a 

practical alternative to non-GMI instruction. 

3. Additional instructional materials need to be 

developed to assist teachers interested in using GMI as an 

alternative to non-GMI instruction. The increased 

availability of GMI materials would facilitate the 

implementation of GMI in the classroom. 

Recommendations for Further Study 

The following recommendations for further research are 

made as a result of this study: 

1. This study should be replicated with a similar group 

of students to affirm results. 

2. Follow-up testing with the same subjects should be 

conducted to measure retention of learning over a longer 

period of time. A comparison of scores for those who 

received GMI instruction to those who received non-GMI 

instruction could again be made. If memory or retention of 

learning is strengthened by the use of GMI, as contended by 

Bagley (1987), Hess, (1987), Horng in Klinger (1981), 

Kosslyn (1983), Mundell (1985), Paivio (1971a) and others, 
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then a greater difference in test scores would appear as the 

time between delivery of instruction and testing increased. 

Investigators interested in replicating this research 

should consider such a third test of content. This 

additional testing would probably be best undertaken later 

in the same school year to facilitate use of the same 

subjects and to reduce or eliminate the possibilities for 

additional teaching as part of a review in a subsequent 

school year. A review prior to a third test would 

invalidate the data. 

3. Students and teachers in the experimental group 

should be more practiced in the use of GMI prior to 

initiation of the research. Increased expertise with the 

methodology could result in more significant differences in 

learning acquisition and learning retention. As noted in 

the review of literature, mental imagery ability can be 

enhanced by instruction and practice. 

Cognitive psychologists continue to gather data which 

appear to reinforce earlier research findings as previously 

cited {Parnes, 1988). The previous findings indicated that 

even greater increases in learning might be derived from GMI 

instruction when both teacher and student were more 

practiced in the methodology (Bagley & Hess, 1982; McKim, 

1972; Richardson, 1982). 

The increased availability of training publications 

and workshops designed to assist the novice in learning the 
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process of GMI would also appear to reinforce previous 

findings. New publications (Bagley, 1987; Parnes, 1988) 

directed to training in GMI continue to be developed. 

Additional teacher training workshops have recently been 

offered by leaders in the field (Bagley & Parnes). A 

conference entitled: "Guided Imagery: Applications in 

Education, will be offered this year (April 21-23, 1989) at 

Syracuse University. These new offerings could indicate 

that the value of GMI instruction and the need for training 

in its use have gained recognition in academic circles. 
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The following chart shows whi ch p arts of the E AS make up the verbal and nonverbal 
components for each level. 

TEST LEVEL 
A, B 

C, D 

E, F, G, H 

VERBAL 
Picture Vocabulary 

Picture Vocabulary 
Word Vocabulary 

Vocabulary 
Word Grouping 

NONVERBAL 
Number 

Picture Grouping 
Spatial 

Number 
Picture Grouping 

Spatial 

Number and Series 
Spatial 

The tests measure the following: 

Picture and word vocabulary. A student's knowledge of vocabulary is tested by 
giving a word stimulus and four choices, either pictures or words. The student must 
select which one means the same as the stimulus. 

Number. Students' general quantitive concepts are measured. -7-

Picture grouping. In this category four pictures are given and students must choose 
which one is different from the others. 

Spatial. The items test a student's ability to visualize the relation of one shape to 
another. In upper levels students are required to visually put together pieces to 
identify which one of four given pieces can be formed. 

Number and series. The items deal with arithmeticcomputation and letter 
patterns. Some are computation, some determine how well a student can follow a 
pattern in a series of letters. 

Word groupings. The items test a student's ability to find one word in four that does 
not belong with the others. 

On the List Report of Scores, a range or b a n d — 0 in figure 10 (on the next 
page)—indica testhe limits within whicha student's EAS scores would be likely to fall 
if she or he weretested on many equivalent forms of the same test. In addition, the 
quotient score (§) and the national percentile (C) are shown. 
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EDUCATIONAL ABILITY SERIES 
The distinction between ability and achievement is a somewhat tenuous one, and 
scores from the two measures usually overlap to some extent. Nevertheless, it is often 
useful to compare a student's performance on an achievement test with measures of 
several developed abilities that have been combined to form a single educational 
ability score. The items—for example, number and letter series, word grouping, and 
spatial items—are far more independent of curriculum content than are achievement 
test items. The focus is somewhat different too: The educational ability score should 
correlate highly with overall academic performance; the achievement tests, on the 
other hand, are focused on educational development in specific curriculum areas. 

The SRA Educational Ability Series (EAS) measures those factors most closely 
associated with overall academic performance—verbal, number, and reasoning 
abilities. It provides an estimate of general learning ability for students in grades 
K-12. This short, optional ability test is easy to administer and can be ordered, 
administered, and scored as a component of the Achievement Series. 

QUOTIENT AND T h e E A S quotient scale is a standard-score scale with a mean of 100 at 
OTH ER EAS S C O R E S kindergarten level that increases by 0.5 each grade year until the end of grade 10, 

when it is 105.0. Then it increases to 107.0 by the end of grade 11 and 108.0 by the end 
of grade 12. The standard deviation is 16. 

The quotient score is one of several reported for the EAS. EAS scores are also 
reported as GSVs, percentiles, stanines, and quotient ranges. In interpreting 
the quotient score it is important to keep in mind that students are being compared 
with other students at their grade level rather than their age level. 

On the ISP and GSP, in addition to the quotient score — (A) in figure 9 and 
the corresponding GSV, optional score, and national percentile.verbal and nonverbal 
EAS scores are reported as the percentage of items answered correctly. They are also 
reported as the ratio of the number of items answered correctly to the total number of 
verbal or nonverbal items—(B) in figure 9—in the same way as other skill area 
scores. 

SRA AC-'UV-VENT SEni ES 
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Figure 10. 

Detail from List Report. Levels A-D: 
quotient range. 

Since the Achievement Series and the EAS were standardized at the same time, 

with the same national sample, and since the norms developed for EAS are grade-

based, Achievement and EAS results can be compared. Such comparisons can provide 

additional information that will facilitate a better understanding of achievement 
test results. 

Comparing the percentile bands for the EAS score and the Achievement composite 
score on the ISP to see whether the scores differ significantly is a more meaningful 
comparison than comparing the EAS score and individual subtest scores. If the two 
bands do not overlap, the chances are that the scores are significantly different. 

In interpreting differences between ability and achievement scores, think of the 
EAS scores and percentiles as representing the performance of a special norming 
group. For example, consider the student with a high EAS score and a low 
achievement composite score. (The reverse situation rarely presents a problem.) 
The most appropriate interpretation would be that students with educational ability 
similar to this student's at tain a higher average composite achievement score than 
this student has. The score difference does not necessarily mean that the student 
could do better in school by trying harder. Rather, it indicates that most students 
with similar developed abilities have demonstrated higher academic achievement. 
A number of individual-difference variables as well as environmental variables 
may be responsible. For this reason it is essential that differences between the two 
scores not be used to measure teacher or school accountability. Neither has control 
over many of these variables. 

It is, however, quite appropriate for the teacher to explore with the student or 
parents differences between the two scores when the scores indicate greater ability 
than achievement. Perhaps the student has personal problems that counseling might 
help resolve. Perhaps there are so many demands on the student's time that he 
or she cannot spend the time needed for studying. Perhaps the student has missed 
acquiring or has misunderstood a basic concept essential to subsequent achievement. 
It is possible, of course, that the teacher's exploration along the suggested lines mav 
lead nowhere, but in either case the teacher will have learned more about the student. 
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The following chart shows which parts of the EAS make up theverbal and nonverbal 
components for each level. 

TEST LEVEL 
A, B 

C,D 

E, F, G, H 

VERBAL 
Picture Vocabulary 

Picture Vocabulary 
Word Vocabulary 

Vocabulary 
Word Grouping 

NONVERBAL 
Number • 

Picture Grouping 
Spatial 

Number 
Picture Grouping 

Spatial 

Number and Series 
Spatial 

The tests measure the following: 

Picture and word vocabulary. A student's knowledge of vocabulary is tested by 
giving a word stimulus and four choices, either pictures or words. The student mus't 
select which one means the same as the stimulus. 

Number. Students' general quantitive concepts are measured. 

Picture grouping, In this category four pictures are given and students must choose 
which one is different from the others. 

Spatial. The items test a student's ability to visualize the relation of one shape to 
another. In upper levels students are required to visually put together pieces to 
identify which one of four given pieces can be formed. 

Number and series. The items deal with arithmetic computation and letter 
patterns. Some are computation, some determine how well a student can follow a 
pattern in a series of letters. 

Word groupings. The items test a student's ability to find one word in four that does 
not belong with the others. 

On the List Report of Scores, a range or band—@ in figure 10 (on the next 
page)—indicates the limits within which a student's EAS scores would be likely to fall 
if she or he weretested on many equivalent forms of the same test. In addition, the 
quotient score ^B) and the national percentile (§) are shown. 
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(B) 

<C) 

LEARNING DISABLED ELIGIBILITY CRITERIA 

Statutory Citation 

Texas Education Code, §21.503(7). Eligibility Criteria (excerpt). 

(7) "Learning disabled students" means students: 

(A) who^ demonstrate^ a significant discrepancy between academic 
achievement and intellectual abilities in one or more of the areas 
of oral expression, listening comprehension, written expression, 
basic reading skills, reading comprehension, mathematics 
calculation, mathematics reasoning, or spelling; 

for whom^it is determined that the discrepancy is not primarily the 
result of visual handicap, hearing impairment, mental retardation, 
emotional disturbance, or environmental, cultural, or economic 
disadvantage; and 

for whom the inherent disability exists to a degree such that thev 
cannot be^ adequately served in the regular classes of the public 
scnools without the provision of special services other than those 
provided under compensatory education programs. 

Texas Administrative Code, §89.232. Referral for Comprehensive Assessment 
(.excerpt). 

lb) oraer to refer a student for comprehensive individual assessment, the 
loilowing information must be submitted in writing with the referral to 
special education: ... 

(3) documentation of previous educational efforts and strategies 
provided or considered for the student and the results of those 
errorts, including participation in or consideration for other 
special and compensatory education programs operated bv rha 
district... 

Texas Administrative Code, §39.234. Learning Disabled Students: Criteria for 
Determining the Existence of a Serious Discrepancy Between Achievement and 
Intellectual Ability (excerpt). 

(a) The multidisciplinary assessment team shall determine whether a severe 
discrepancy between achievement and intellectual ability exists in 
accordance with the provisions in this section. 

(e) The team shall determine that services available through regular and 
compensatory education are insufficient for the student to make 
satisfactory progress and shall identify the services which are necessary 
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for the student to make satisfactory progress which are available only in 
special education. 

Explanation 

• The law added under subsection (c) the requirement that the determination 
be made that compensatory education programs are not sufficient to enable 
the learning disabled student to make satisfactory progress. 
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§ 

Office of Gifted/Talented Education 

' s ; T < » K K F n r i f ^ i t i n n : A r i £ > r i f - v " < A i i c r i n T o v i i ' " " . . ' 

After the original free distribution to authorized institutions, 
additional copies may be purchased for $1.00 by contacting 
the Publications Distribution Office, Texas Education Agency; 
however, with the increasing demand for educational material, 
the supply at times may be exhausted. 

This Texas Education Agency publication is not copyrighted, 
any or all sections may be duplicated. 
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State Definition of Gifted/Talented Students 

The following Texas state definition of gifted/*3iented students is offered in an attempt to assist 
school districts in their efforts to identify these students: 

Gifted and talented students are those who excel consistently or who show 
the potential to excel in any one or j:ombLnatJon^of the following areas: 
genera! intell_ectuajjLbilijy. specific..subject rpatte/"aptitude, creative and 
*product!veThinking ~ab iIityJeacersHip'abHity, ability in the visuaijfnd_p_er-_ 
forming arts, and psychomojor ability. These students require educational 
experiences beyond these normally provided by the regular school pro-
gram. 

This definition, broader than traditional concepts of giftedness, is presented in the belief that 
potential or high ability in any area valued by our culture must be recognized and nurtured, both for 
the good of the individuals concerned as well as for their possible contributions to our society. 

According to an in-cepth report on the education of the gifted/talented in the United States 
(Marland, 1972), a conservative estimate of the number of gifted students is three to five percent 
of our public school population. This study emphasizes that there is ample evidence that 
gifted/talented students are found in all ethnic and economic groups and that they can be identified 
in ail groups within our society. The report further states, "Since the full range of human talents is 
representee; in all races of man and in at! socio-economic levels, it is unjust and unproductive to 
ailow social or racial background to affect the treatment of an individual" (p. 19). Gifted/talented 
children representative of all population groups, if identified and served now, will be instrumental in 
assuring the future well-being of all segments of society. 
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E.A.G.L.E. SELECTION MATRIX 

STUDENT'S NAME: 

ALL NOMINATIONS 

INSTRUMENT 

S.R.A. CEAS) 

S.R.A. ACHIEVEMENT (COMPOSITE) 

OTIS-LENNON SCHOOL ABILITIES TEST 

GRADE/SECTION: 

RANGE 

0 - 9 

0 - 9 

0 - 9 

CONVERTED 
SCORE 

SUB-TOTAL 

i 
CONTINUE WITH TCP £07. 

REM2ULLI-HARTMAN SCALES 

ACADEMIC 8RADES* 
*Lang.Arts, Soc.Stud., Math, b Sci. 

#6RAND TOTAL 

0 - 5 

0 - 5 

#Miniraum acceptable score « 17 pts. 
Placement is contingent upon numbers of eligible students. Class 
size is limited to a maximum of 20 students. 



E. A. i3. L. E. NOMINATION 
MATRIX 

CONVERSION CHART 

72 

INSTRUMENT TEST SCORE MATRIX POINTS 

OTIS LENNON S.A.T.) 
S. R. A. <EAS> ) 119 St BELOW 

120-122 
123-125 
128-12S 
129-131 
132-134 
135-137 
138-140 
141-143 
144 + 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

S.R.A. ACHIEVEMENT 
(COMPOSITE) 58 & BELOW 

59-63 
64—63 
£9-73 
74-73 
79-53 
34-53 

0 
1 

7 
S 

REN2ULLI-KARTMAN SCALES 
0-24 
25-49 
50-74 
75-99 
100-124 
125-148 

0 
1 

4 
5 

ACADEMIC GRADES 
(1) » ACCELERATED CLASS 
<2) • REGULAR CLASS C (2) OR BELOW 

C (1) 
B (2) 
B <1) 
A <2> 
A C I ) 

0 
3 
3 
4 
4 
5 
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u^Scto I . . j, 
Narr.r of Sponsor 
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, 0 ? 7 - Q C 6 

Depar tmen t of Manc^c.-.ent A s s i s t a n c e Countv-Dis t - ' " c - N— 
ar.d Personnel Development ^ applicable)'' 

APPLICATION FOR APPROVAL OF ADVANCED ACADEMIC TRAINING ^ ^ 

hsritv for p5;a Collection: RUIP 19. t i r a i iv i ' : : : : : 

Planned Use cf 1)^: To be used to approve a?plication3Ag2'^^^sia5nsei 
training. 'C He:Sjn;i=' 

See^Dovejule.^^If clarifications are needed, contact Dale Car-ichael 

i. Title of prcgraz: Creative Imagery - Hlg;-- =ralr. Technique fcr Left 
~ " = J - 0025 

•is program relates to: (Check one or.lv) 

_X (a) course cr subject caught; 

TEA j~ (For TEA Use) 

( = ) subject for which certification is held that is one cf f-e e W 

" e i s r s L S S u S ) ? " " " " a e i " a d " ^ 

(C/ a r e a t0 ie £s-S'*= that has been designated bv the ̂ - = r» 
c r 5 v e . la.cai « an .rea cr field of 'acute 

I "=r W31cr* c"s teacher has cr. file with the cist---' 
« c..ii=l9 cr university plan fcr certification; 

cf'EducatienV'10"626"11 °r s>'s-6= approved by the State Board 

'e) for the gifted ar.d talented scuder.:, the 
' ' . d . . S w U c e r ' c ' _ £ L t n e c - — - r a l l y d i f f e r e n t s t u d e n t : 

SA-ME CF RESPONDENT 

F r a n c e s DV B u r n s 
TELEPHONE ADDRESS 

: O f f i C 5 - 2 1 ^ - 2 2 3 - 8 7 5 7 3 1 2 V i c t o r i a D r i v e 
• • G r : ° — - 2 1 ^ - 2 * ^ - 3 5 2 1 G r a n d P r a i r i e . Tex 

Te lephone Address 

Na"e of Cozz3.cz Person 
(** d i t - e r e r . t from r e s p o n d e n t ) 

- f M 1 A - ' -

A p r i l 2 1 . I P S ? 

Dace Responden t ' s S i g n a t u r e 

Return two c o n i e s of the application and attachments to: 

3 r . Dale Carr . ichaul 
Texas Educa t ion Agency 

A 8 9 i s t a n c e & P e r s o n n e l Development 
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(£) tciichinij-lcarnirii- theories and strategics; ' 

_ evaluation and reporting of student achievement; 

(h) classroom management; 

(i) individualized instruction; 

(j) utilization of media and high technology in the classrooa; and 

3* th^au^'enee"or'whleh^th M ^ n< 6 d S t h l S p r° s r a a l s assessing and, (b) a---e.nce for which the prograa is intended. ' ' 

4. Actacn the list of objectives for this proposed prograa. 

5- = « s = ; 4 " t t " ; n r 5 r l : £ „ : L * . p n ? : r - < ! , j * i = ™ o f 

Ssir="alif"-at^n^ i 0 r' S " ^ *d i n selsctl:l? c h e P"graa presester(s) 
c " . u b ^ " ^ t ^ r S J e g r e e - t h r e e >'ears " a c h i " 5 experience in the sub-ie-- cafpr = J -It- u = 5 i! B' t n r E e > e a r s teaening experience 

7 ' p S t e x ? e r i e n c e as a trainer of teacher*, an-
•~?e—a-~-ed training appropriate to the tcpic). anv 

Art=ch -n'aLnrf/- ? t 0 S r S n t -£i* c i c c k h o u r s °f advanced acadeaic c-e<"-
c ' f 8 ? " p r oS r a a s of (S) hours or less. (Thi* t-e -•--ICI* 

breaKs, lunch tiae, and travel tiae.)-

8" t E=" hdit* *-idd?»r 5 " ^'iS P " g r a 3 f 0 r t h e 7-ss= ^elve <12) accchs includire 
p.s •'•oca.ion for each prograa. Proeraas are approve- -.v- t

ue T-x-s 

. 5 e n c y " ? C h r e e ? e a r s- WTE: Teachers cav r.oc'«- Icvirr'^-?-°L 
crecit en cavs for which thev £re salaried. ' C'Ce~-

9. Attacn a description, of hov: 

< 3 ) 3 f e " a « « s = e = = of the knowledze/skill level of the 
participants related to the prograa topic; " 

(b> Participants will demonstrate aastery or gain at the close of the prograa; 

( C ) ut"lT^r/ 0 r'^ C Cu f 0 l l 0 W" U p a c £ i v i c i « so deteraine the Bart'c'pa-ts 
technical°assis*an * c? u i r e d knowledge/skills and to provide 
room. c ' c e *"n i=P^eaentiRg acquired techniques in the class-

TCf. TEA USE ONLY t - 5 " £ " 7 
(V) APPROVED 

5 S : Date: -s. 2 ~~ /3 ~~£7 
i ) DISAPPROVED JJL / 

Signature: 

I X&VA.&* 
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C r * a t i vr- imagery P r e s e n t e r : Trances D. Burns 
(.for teachers-) 

3. D e s c r i p t i o n of needs addressed by t h i s program and i n t e n d e d 
audi ence: 

a. This program, by using and i mp I ement i ng current learning 
research, addresses the following instructional skill concerns: 

Secure and maintain student attention 

Provide lesson focus 

Provide variety in learning activities 

Pei n force learning through the use of multi-modal 
teaching techniques 

b. ihis program is intended for classroom teacners, in all 
subject areas, and for the supervisors to whom tney 
are responsible. 

4. Frocram oh jec t i ves: 

Teachers will: 

become familiar with the theory and research upon which the 
creative imagery instructional strategies are based 

excerience the creative imagery instructional stratecies as 
participant—learners 

experience the creative imagery instructional stratecies as 
instructional leaders using furnished lessons 

c.ree\te original, sub jec t -r el at ed, creative imagery lessons 
which can be used in their individual classrooms. 

«. Description: 

Using lecture, group participation, and small group practice with 
ftfvdback, participants will experience the power of creative imagery 
and the fun. Participants will learn how to use creative imagery for 
subject area learning, how to write original imagery lessons, and why 
it works. Handouts will include an overview of the process, a selected 
bibliography, and sample lessons. Participants will also create no 
less than one original lesson relevant to their subject area during 
this workshop. 
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Purification, of P r e s e n t s Frances D. Burns 

• 8A - Elementary & Special Education 
. E d - Special Education (Gifted) 
.^Doctoral Candidate at N.T.S-U. CABD) 
. Teaching Experience: 

7 years teaching gifted 
3 years teaching regular elementary 
1 year teaching learning disabled 
2 years Coordinator of gifted education 

. Presentations/workshops includes 

National Assn. for Gifted Children Conference for Minority 
Gi ft ed 1 

Texas Assn. for Gifted and Talented Conference 
Fee:on X Service Center (Texas; 
Duncanville ISD In-service (Texas; 
C e Soto ISD In—service (Texas) 
Amphitheater Public Schools (AZ) 
Morenc: Public Schools (AZ) 

*Cours*worfc for M Ed included a concentration on instructional 
strategies which promote "higher level" thinking skills 

s=e.-S'i^ci a" = -oom= acicl!'*ss*s t h * u s * o f creative imagery in content-
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^ f o r 1 1 e a c h e r P r e s e n t e r : T r a n c e s D. B u r n s 

7 . A g e n d a : 

£3:30 t o 1 1 ; 30 AM 

I n t r o d u c t i o n a n d o v e r v i e w of d a y ' s a c t i v i t i e s 
D e r f i c n s t r a t i o n #1 
D i s c u s s i o n of s t r a t e g y 
L e c t u r e r e g a r d i n g t h e o r e t i c a l b a s i s 
D e m o n s t r a t i o n #2 
Di s c u s s i o n 
F e v i e w of c o m m e r c i a l m a t e r i a l s a v a i l a b l e 

1 : 0 0 t o a it"? ft p m 

P ^ W ^ a n r f ^ h U r i t i " 9 , o f o r l 9 i " a l l e s s o n s by p a r t i c i p a n t s 
F r a c .„c«r and s h o r i n g of c r e a t e d l e s s o n s w i t h f e e d b a c k 

" h e f - l W f l - . o ? ' • P l f " s * r Z t 0 P r e s , e r i t t h i = a s a S a t u r d a y w o r k s h o p i n 

s e l e c t e d . ^ 3 ° t 0 I S ° ' A f i ™ d a t * h a S ^ 

*r. a . Pr e - a s s e s s r n e n t : 

_ Workshop i s a p p r o p r i a t e f o r a l l l e v e l s of c e r t i f i e d t e a c h e r -
i - L s - r e t a v , a n y c e r t i f i e d t e a c h e r i s e l i g i b l e . 

fc. D e m o n s t r a t i o n of m a s t e r v : 
, M a s t e r y w i l l b e d e t e r m i n e d by i n s t r u c t o r ' s o b s e r v a t i o n of 

J W " ? d i ! e « l m ? 8 * r y e S E ° n P r * s * n t " ^ « " s t o t h e g r o u p and by t a p e 
r ^ v r d i n g s w. l n - c 1 a s s p r e s e n t a t i o n s . 

c . F o l l o w - u p : 

. J ^ c h e r s may s u b m i t c l a s s r o o m r e c o r d i n g s of i m a q e r y l e s s o n s , 
w r i . t e n i m a g e r y l e s s o n s , t o i n s t r u c t o r f o r r e v i e w and f e e d b a c k . 
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C R E A T I V E I M A G E R Y 

F i - a . x i E . ' i . - c i t i i e : 

DeSOTO ISD 

200 East Belt Line Rd. 

DeSoto, TX 75115 

RESOURCE: Bagley, H. T. & Hess, K. K. (1982). 200 Wavs of Usino 
^S^ecx^LnJJh.e_Class New Dimensions of the 80's Publishers: 
P. 0 Box 8 559, Woodcliff Lake, N. J. 07575. Also available 
through Trillium. Cost: Approximately $15.00. 

The following is a step-by-step outline of the process oresented 
at the workshop for creating your own curriculum based imagery: 

I. Determine curriculum content: 

Select relevant vocabulary from the content materials: 

Check vocabulary lists. 
Check highlighted words within the text. 
Check tests furnished by the publisher. 

b. Identify key relationships: 

Check Advance Organizer or Chapter Overview 
Check the summary at the end of the content'material. 
Check tests furnished by the publisher. 

II. Brainstorm ideas for the story framework. Be sure to include 
visual ization using all five senses; however, be 

lor the student as much leeway 
J d f « visualization as possible. Use the sample lessons 

t o f°p! Hag.c carpet rides, butterfly rides, etc. work well. 
I of.en start in the classroom and take the students to th» site 

Jsual ization. BE SURE TO INSTRUCT THE STUDENTS TO 
IoUALIZE IN COLOR!!! Some students will see in color only if 

based^vi* • v? S 0 ' A £ t e r completion of the curriculum content 
r e t r L T n H h W \ . t h e n t° the classroom, often 
retracing the route by which we came. 
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III. Select the "introduction" method o£ activatinc the right 
brain. Again, refer to the samples provided. I personally"?<nd 
the systematic bodv^ relaxation to be most effective and have 
.ound^ t/:e co.or visualisation activity also a valuable 
a..ernative. If you allow students to lav on the- floor, sp-awl 
etc. (as I often do), remind them to find their own private scac° 
i. e. not touching another person. Emshasice that tnev a-e to 
answer questions inside their heads, not out louc. 

w \ v . f ® u e C ; 3 " : e - " r n " ^ - h o d . I usually simply retrace the route 
by wu.ch * arrived at tne scene cf the curricula imaaery, and 
uhen coun. backwarc from 10 to 1, instructing the students to 

: s t a : n t 0 t h e classroom and oper. their eyes on the count 

V. Now, having written the three parts of the imacerv, wr't-
your outline by incorporating all three paris. " 

a. *Introcuction (Part III above) 

b. Create the story framework using the story ideas (Part 
I») and the curriculum ccnzsnt previously identified (Part I). 

c. *Return exercise (Part IV above). 

* These should be the same 
students a 
cu i ckly. 

VI. Present lesson to students. 

VII. "Process Out": 

every lesson. - - -wwiswi*. * m s cues the 
nc makes it possible to pass through these stages verv 

et <U /•. ft 
Students should be asked to share "what thev saw, felt, 
a!}d _ to share their reaction to the stimuli which they 

generated in their imaginations 
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Guided Mental Imagery 

I n t r o d u c i n g S tudents to Imagery 

1. I n t r o d u c e s tuden t s to r e l a x a t i o n e x e r c i s e s and s imp le gu ided 
f a n t a s y expe r iences eg. f l y l i k e a b u t t e r f l y , f l o a t l i k e a c loud 
see changing c o l o r s , e t c . I n t r o d u c e these as "sponge" a c t i v i t i e s : 
j u s t be fo re l u n c h , a f t e r r e c e s s , at the end of the day, e t c . 
A l low the s tuden ts to become c o m f o r t a b l e about imagery i n a 
n o n - e v a l u a t i v e f o r m a t . 

2. Using a v a i l a b l e commerc ia l m a t e r i a l s , s e l e c t a p p r o p r i a t e 
imagery e x e r c i s e s f o r s u b j e c t / c o n t e n t a reas , and i n t r o d u c e them to 
your s t u d e n t s . Dur ing the f i r s t few weeks conduct two or t h r e e 
imagery e x e r c i s e s per week, s e l e c t i n g d i f f e r e n t t imes of the day. 

3. Encourage the s t u d e n t s to suggest o t h e r ways to use imagery in 
l e a r n i n g bas ic school c o n t e n t . Encourage s tuden ts to develop 
t h e i r own guided f a n t a s i e s . These cou ld be p resen ted to the c l ass 
by the s tuden t or by you , i f w r i t t e n . 

2QQ Ways of Using Imagery i n the Classroom by Bagley & Hess 
(1982 ) . A v a i l a b l e f rom T r i l l i u m Press . 
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Guided Mental Imagery 

Present ing I n s t r u c t i o n a l Imager v 

f r e q u e n t l y ? V e r b # 1 C O m m a n d s v e r * s 1 o w l * > n a t u r a l l y , pausing 

A l l o w p l e n t y of t ime f o r s tudents to share t h e i r imagery 
exper iences, both negat ive and p o s i t i v e . 

3. In t roduce r e l a x a t i o n techniques s l o w l y . 

Do not make suggest ions too compl ica ted; keep them f ree and easy. 

Discuss the c h a r a c t e r i s t i c s found in the var ious exerc ises f r n W 

issji.ns'si'p'fjiiir,?::??:- etc-»» 

c r i t i c i s a m ! U P P O r t i V e C l i m a t e t h a t i s n °n - judgmenta l and f ree of 

Encourage the use of imag ina t i on . 

J h e J e U t h e f s U e e n i t *e a " e p ^ n
w h a t t h ^ see, how they see i t and 

t 4 V 9 ' ' people see images behind t h e i r eve 
1 ds, o thers behind t h e i r foreheads, e t c . Remember there i no 
r i g h t or wrong ways to see images. 

Try to c o n t r o l the l eve l of d i s t r a c t i n g • va r i ab l es by f i n d i n a a 
qu ie t area and t ime w i th l i t t l e i n t e r r u p t i o n . 

1. 

2. 

4. 

5. 

6. 

7. 

(»«•: n a " r " " - " •«<««» 
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Guided Men ta l Image ry 

Sugges ted Phrases and Commands 

Visualize the colors of ... 

Notice how large or small ... 

See the shapes of ... 

Imagine thie sound of ... 

Hear the voice as he/she talks ... 

You can smell the ... 

Listen to the sounds of ... 

Imagine yourself touching the ... 

It feels as you would imagine it ... 

The soft, rough, sticky, texture feels ... 

Taste the ... 

Your mouth waters as you imagine the taste of .. 

Sense how your body feels as you ... 

Your whole body feels the emotion of ... as you 

(Suggested by Richardson, G. E. (1982). Educational—Imagery: 
Strategies to Personalize Classroom Instruction. Springfield, IL: 
Charles C. Thomas). 



85 

Guided Mental Imagery 

Processing Out 

1. Thinking and learning styles can influence and affect the clarity 
and completeness of images. 

2. A threatening or evaluative classroom climate prohibits students 
from relaxing their minds and allowing imagination to flow. 

3. Not all students will achieve egual success with all types of 
imagery activities. Again, because of differences in thinking 
styles and previous experiences, some students will find that 
certain exercises are NOT stimulating or provoking and may even be 
threatening. Always allow an "OUT", i. e., give students the 
option of doing or not doing an imagery exercise. This rule 
should be consistently maintained for any imagery activity. 
Another "OUT" is to teach the students that they are always in# 
control of the imagery and can always "return to a safe place in 
the classroom" should they ever feel frightened or threatened. 

4. Students should be continually reminded that images cannot be 
forced, they "are allowed to happen". 

5. We all see images differently. There is no one right way of 
seeing images. 

6. Take the time that students need to discuss what they have imaged. 
This will prove valuable for both you and your students. 
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Guided Mental Imagery 

Checkli st 

Starts with a relaxation exercise (Optional, but recommended). 

Narrative framework is consistent and appropriate for content 
incorporated into the lesson. 

Contains v o c a b u 1 a r y / c o n c e p t s about which the student will be 
tested. 

Contains many concrete nouns and adjectives (Where possible, the 
noun should precede the adjective). 

Contains many action verbs. 

Pauses are appropriately placed and marked. 

Includes perceptual imagery stimuli from all five senses. 

Touching 
Smelling 
Seeing 
Hearing 
Tasting 

Instructs students to incorporate color into images. 

Incorporates kinesthetic body movement, where appropriate. 

Instructs students to manipulate images, as appropriate. 

Ends with a "processing-out" exercise. 

Students have an opportunity to share images with class, where 
appropri ate. 

Length of lesson has been adapted to students' developmental 
level, i. e. not too long. 

Copyright 1987 F. Burns 
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Imagery Relaxation Exercise 

Make A Rainbow 

(* indicates pause) 

Sit comfortably in your chair -

Uncross your arms and legs -

Close your eyes or find a spot in the room and concentrate on it -

Do NOT look at a person - this would be distracting to both of you -

Fill your mind with the color red -

You might think of a TV screen that is all red * 

Now slowly change the color to orange * 

Let the orange fade into yellow * 

Let the yellow become green * 

Watch as the green turns slowly to blue * 

The blue becomes indigo (a dark purple) * 

The indigo becomes lighter and changes to violet * 

Return to the red * 

Now we are going to create the same colors again, but this time we will 

use them to build a rainbow -

Create the red - stretch it out - put it at the bottom * 

It should form a long arc - part of a circle * 

Add the orange on top of the red * 

Add the yellow * 

Place the green on top of the red, orange, and yellow * 

Next follows the blue * 

Then the indigo * And finally - add the violet * 

Red - Orange - Yellow - Green - Blue - Indigo - and Violet * 
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Imagery Script 

Your Body Responds to Disease 

(* indicates pause) 

Relaxation exercise - Make a Rainbow * 

* * * * * 

See the rainbow slowly change - growing smaller and smaller * 

Slowly it disappears and in its place you see a tiny microorganism * 

You become that microorganism * 

You are a virus - the smallest member of the microorganism family * 

A family of four: Virus, Bacterium, Fungus, and Protozoan * 

Some of your family are good guys * 

They do neat things like turning milk into cheese * 

But your gang of microorganisms likes to make people sick * 

You produce poisons called toxins * 

You spread infection * You cause tooth decay and gum diseases * 

You don't care who you hurt * 

You'll do anything to get the food and water you need to live * 

Sitting next to you is the largest member of the family - protozoan * 

He moves * He's always on the go * 

He dives into a pond - gobbling up food as he swims around * 

He likes wet places * 

Another member, bacterium, floats into the air - swept along by a 

cool, damp breeze * 

And there sits the fourth member of the family * 

Poor little fungus - he cannot move * 



89 

He always stays in the same spot, close to his food * 

He gets his food from other living things * 

How boring 1 * 

You, however, are moving to a new home today -

To "Mai -- o - elusion" - A big space between the teeth of a young boy ' 

You have found an ideal home * 

A human body * and this human NEVER brushes his teeth * 

NEVER sees the dentist * Never practices good dental care * 

You are a disease virus * A communicable disease virus * 

And you like to move around * 

Today, you are moving into a new cell of this human body * 

Feel the warmth of the cell - cozy and damp * 

Soon you get lonesome - you don't like being all alone * 

But you can fix that - you can make more viruses just like yourself * 

You begin to separate and create another virus * 

And another, and another, and another, and another * 

And wait a minute - now it's too crowded * 

Too many viruses for one little old human cell * 

You push against the cell wall, against the cell membrane * 

It opens * 

You move into a new cell - a NEW home * 

You smile - it feels good to stretch and have room to move around * 

Then, once again, you get lonesome * 

So you create more viruses and more viruses and more viruses * 

You get ready to move again * 

Then * 
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Kerchoo o o o o o o o o o o o i 

You are hurled out of the mouth of your human and * 

Land on another human * 

Gosh, that was scary * You could have landed on the desk * 

You can't live on a desk for very long * 

Disease microorganisms need a human body * 

You are a disease virus and without a human body you will die * 

You sigh with relief * 

You crawl inside this new human body and into a new cell * 

Again you create more viruses just like yourself * 

You play your favorite game with your buddies * 

You and your buddies like to kill off the white blood cells * 

White blood cells try to protect the human's body * 

White blood cells try to keep you from moving around * 

They are your enemy - they spoil your fun * 

Killing white blood cells is fun * 

You feel big and strong when you kill them off * 

uh Oh * Wait * * Something is different * Something is wrong * 

A big white box is coming * 

It wears a T-Shirt that says "Anti-Body" * 

White blood cells have called in their buddies * Antibodies * 

Antibodies surround the viruses * The viruses cannot move * 

"Anti-Body" is protecting this human body * 

"Anti-Body" has made this human body immune to you * 

This body is resistant to disease * 

"Anti-Body" and his friends help all humans to fight disease * 
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Because of them people can live healthier and longer lives * 

Communicable diseases, caused by microorganisms, can be controlled -

boxed in by the antibodies* 

You decide to get out of there in a hurry * 

Quickly you change back into your real self * 

The rainbow is back! * 

You climb up the rainbow - growing bigger and bigger * 

Soon you are your real size again * 

As I slowly count from one to ten -

You slide down the rainbow and into your seat * 

1 — 2 - - 3 — 4 — 5 — 6 — 7 -- S — 9 — 10 
* * * * * 

Please share witn the class what you saw - what you heard - sounds -

or maybe what you could feel - touch - taste -

Remember - all of these are considered forms of imacrerv -

Who will be brave - and be the first today? 



APPENDIX E 

POST-TEST "A" 
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Your Body Responds to Disease 
Test A 

Directions: 

Select the BEST answer to finish each sentence - only one choice per 
question. Mark your choice by "bubbling" the correct space. 

Sample Question: 

Any activity that makes your body work hard is called 

a. flexibility b. exercise 
c. fatigue d. fitness 

Test Questions: 

1. One reason people are living longer today is the ability to 

a, spread disease b. control disease 
c. condition disease d. communicable disease 

2. A communicable disease is a disease that can spread 

a. from one person to another b. by resistance 
c. from antibodies d. from immunity 

3. Communicable disease is caused by tiny living creatures called 

a. toxins b. infections 
c. microorganisms d. white blood cells 

4. All bacteria are 

a. harmfull b. harmless 
c. microorganisms d. viruses 

5. All of the following are microorganisms except 

a. fungi b. toxins 
c. viruses d. bacteria 

6. There are ; main groups of microorganisms. 

a. one b. two 
c. three d. four 

7. The smallest kind of microorganisms are 

a. viruses b. bacteria 
c. antitoxins d. vaccines 
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8. Fungi cells get their food from 

a. contaminated water b. communicable disease 
c. resistance to disease d. other living things 

9. The largest kind of microorganisms are 

a. bacteria b. protozoa 
c. sleeping sickness d. viruses 

10. Each protozoan is a single cell that can 

a. move on its own b. not move on its own 
c. live in very dry places d. turn milk into cheese 

11. Protozoa usually live in 

a. a human body b. an animal body 
c. green plants d. wet places 

12. All microorganisms need to stay alive. 

a. food and water b. bacteria and viruses 
c. protozoa and fungi d. communicable diseases 

13. Microorganisms that cannot live inside people cannot cause 

a. immunity b. disease 
c. antibodies d. resistance 

14. Tooth decay or gum disease may be caused by 

a. antibodies b. cavities 
c. microorganisms d. vaccines 

15. Proper can help to prevent tooth decay and gum disease. 

a. dental care b. protozoa 
c. toxins d. plaque 

16. Some microorganisms produce harmful wastes called 

a. infections b. fungi 
c. toxins d. protozoa 

17. The uneven spacing of teeth or an improper fit between the upper 
and lower teeth is called 

a. braces b. malocclusion 
c. gum disease d. peridontal disease 
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18. A large number of harmful microorganisms in your body produce 
_ that make you ill. 

a. antibodies b. toxins 
c. acids d. immunities 

19. The multiplying of harmful microorganisms inside your body is 
called 

a. infection b. immunity 
c. communicable disease d. malocclusion 

20 . in your body help fight harmful microorganisms. 

a. All protozoa & fungi b. Peridontal 
c. White blood cells d. All viruses and bacteria 

21. Antibodies are produced by to help fight disease 
microorganisms. 

a. all protozoa & fungi b. peridontal 
c. white blood cells d. all viruses and bacteria 

22. Antibodies that stay in your body give you 

a. peridontal disease b. microorganisms 
c. infections d. immunity 

23. Having strong can help your body fight harmful 
microorganisms. 

a. resistance b. injections 
c. bacteria d. flexibility 

24. Which of the following habits will help you stay healthy? 

a. balanced diet b. regular exercise 
c. right amount of sleep d. all of the habits listed 

25 . is the ability of your body to fight against harmful 
microo3:ganisms that cause disease. 

a. Antibodies b. White blood cells 
c. Red blood cells d. Resistance 

26. _ protects you from microorganisms that cause a particular 
disease such as mumps. 

a. Immunity b. Infection 
c. Bacteria d. Toxins 
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YOUR BODY RESPONDS TO DISEASE 
Test B 

Directions: 

Select the BEST answer to finish each sentence - only one choice per 
question. Mark your choice by "bubbling" the correct space. 

Sample Question: 

Exercise is any activity to makes your body 

a. flexible b. healthy 
c. work hard d. fatigued 

Test Questions: 

51. The ability to control disease is helping people to 

a. live longer b. live forever 
c. live alone d. live together 

52. A disease that can spread from one person to another is called 

a. periodontal disease b. toxin disease 
c. communicable disease d. immune disease 

53. Microorganisms are tiny living creatures which cause 

a. white blood cells b. communicable disease 
c. immunity d. resistance 

54. One of the main groups of microorganisms is 

a. toxins b. antitoxins 
c. infections d. viruses 

55. Which of the following are BOTH microorganisms? 

a. toxins and bacteria b. fungi and bacteria 
c. protozoa and immunity d. protozoa and toxins 

56. Microorganisms are divided into main groups. 

a. one b. four 
c. two d. five 

57. Viruses are microorganisms. 

a. the most harmful b. not 

c. the largest d. the smallest 
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58* get their food from other living things. 

a. Vaccines b. Malocclusion 
c. Immunity d. Fungi 

59. Protozoa are microorganisms. 

a. the most harmful b. the smallest 
c. the largest d. not 

60. A single cell microogranism that can move on its own is the 

a- b. bacterium 
c. protozoan d. toxin 

61. A single cell microorganism that lives in wet places is the 

a. virus b. bacterium 
c. protozoan a. toxin 

62. Food and water are required by all microorganisms in order to 

a. stay alive b. reproduce 
c. multiply d. move in the body 

63. Disease cannot be caused by microorganisms that cannot 

a. move in the body b. live in the body 
c. reproduce d. create antibodies 

64. Microorganisms cause which of the following? 

a. vaccines b. white blood cells 
c. malocclusion d. tooth decay 

65. Proper dental care can help prevent 

a. gum disease b. braces 
c. microorganisms d. immunity 

66. Toxins are the _ produced by some microorganisms. 

a. protozoa b. immunity 
c. harmful wastes d. communicable disease 

67. Malocclusion is _ 0f the teeth. 

a. a disease b. uneven spacing 
c. decay d. immunity 
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68. 

a. 
c. 

69. 

a. 
c. 

Microorganisms that produce toxins will 

cure you 
fight disease 

Infection is the 
body. 

division 
multiplying 

b. not hurt you 
d. make you ill 

of harmful microorganisms inside your 

b. fighting 
d. immunity 

70. White blood cells in your body 

a. fight infection 
c. produce microorganisms 

71. White blood cells produce 
microorganisms. 

a. antibodies 
c. infections 

72. Immunity is created when 

b. carry oxygen 
d. cause cavities 

to help fight harmful 

b. oxygen 
d. immunity 

stay in your body. 

a. 
c. 

infections 
antibodies 

b. toxins 
d. white blood cells 

73. Strong resistance can help your body 

a. 
c. 

74, 

a. 
c. 

produce microorganisms 
fight disease 

b. carry oxygen 
d. make white blood cells 

Eating a balanced diet is just one habit that will help you 

fight disease 
reduce cavities 

b. stay healthy 
d. all of these benefits 

75. Resistance is the ability of your body to 

a. fight disesase 
c. reduce cavities 

76. Immunity protects you from 

a. 
c. 

a particular disease 
antibodies 

b. fight immunity 
d. make white blood cells 

b. , no disease 
d. all diseases 
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