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INCREASING STUDENTS' RETENTION OF SCIENCE VOCABULARY 

USING MUSIC 

ANDREA R. GAVIN, B.S. 

MAY 1997 

ABSTRACT 

This study was to see if there will be an increase in the 

vocabulary retention of fifth grade students by using music in 

conjunction with hands-on instruction to reinforce meteorology 

vocabulary. 

The subjects for this study were two fifth-grade classes of 

17 students each. The academic levels of the students were 

heterogeneous, consisting of high, medium, low abilities, and special 

education. The same teacher instructed both groups. The site is an 

elementary school in a large, urban district in North Texas. 

A multiple choice test was administered as a pre and post 

assessment. Even though results show no significant differences in 

mean scores for the groups, the scores of the treatment group 

showed less of a decrease than scores for the control group after 

one month. 
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CHAPTER I 

INTRODUCTION 

Science teachers are concerned about the low retention level of 

science vocabulary by their students. As little as one week after a 

lesson, the question often asked by science instructors is, "How can 

we improve the vocabulary retention level of our students?" Even 

after considering the almost natural fear that students display of 

big words, this deficiency still remains a monumental problem. 

There is a plethora of research that confirms vocabulary 

development and retention has been improved by "hands-on" 

instruction, mnemonic strategies, the TOAST study method, and 

visual imagery. The Toast study system is a system designed 

specifically for studying vocabulary. The acronym TOAST stands for 

the steps used to develop vocabulary - test, organize, anchor, say, 

and test. Using music to develop, reinforce, and maintain the 

retention of science vocabulary may be equally as effective as the 

aforementioned strategies. However, little research has been done 

to support this hypothesis. This study addresses the effectiveness 

of using music after hands-on instruction as a medium to increase 
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students' long term retention of meteorological vocabulary. 

Rationale 
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Generally, science teachers recognize the importance of 

vocabulary development and retention. If students have limited 

content vocabulary retention, it can be assumed that they will be 

limited in their ability to comprehend future and more difficult 

scientific concepts. Therefore, it is the responsibility of the in

structors to present science vocabulary in a way that will be 

conducive to the students' comprehending and retaining science 

vocabulary. To accomplish this, the instructors must expose not only 

the students to science vocabulary, but also themselves to some 

basic principles of child development and learning. An understanding 

of how children develop intellectually is essential to teaching 

science vocabulary effectively (Victor, 1989). Piaget's (1952) 

theories have made a tremendous impact on elementary teaching in 

recent years. His theories indicate what should be taught, and how it 

should be taught. According to Piaget, children develop intellectually 

in stages. For the purposes of brevity and the age level of students 

used in this study, only a discussion of Piaget's developmental level 

of students from ages 7 through 11 will be presented. Children in 

this age group are in what Piaget has labeled the "concrete-
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operations" stage. These children develop a set of mental operations 

that allow them to treat the physical world in a systematic way, but 

they still have major limitations in their capacity for abstract 

thought. In order for science vocabulary to be retained by these 

students, lessons should be presented in a way that is more concrete 

than abstract. To achieve maximum results, concrete presentations 

must be complemented by realistic expectations. The amount of 

vocabulary words that students are expected to learn at this stage 

must be realistic and limited. Smith (cited by Yager, 1983) suggests 

limiting the number of words involved as anyone is attempting to 

learn to read; such a limitation is a good teaching device. Yager 

concurs by remarking that "it would seem that science educators 

need to learn and to heed the research from reading studies" (Yager, 

1983 p. 580). 

In the past, vocabulary development consisted of looking up the 

word in a dictionary, writing its definition, and then using the word 

in a sentence. This method, relying heavily on memorization, did not 

ensure comprehension and retention of targeted vocabulary (Cudd & 

Roberts, 1993). Today, new teaching strategies have proven to be far 

more effective in vocabulary and retention than the traditional 

method. Quite naturally, no one method of teaching is best for all 



children, all of the time, in every situation. Even so, in contrast to 

the traditional, memory method of teaching, the hands-on/inquiry 

method utilized is highly recommended. The philosophy that science 
-

should be taught as a process of inquiry is now universally accepted 
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in diverse educational spheres. This means that learning activities 

involving the use of experiments, reading, reporting, discussion, 

field trips, and audiovisual materials . should be conducted, wherever 

possible, in such a way that they are all highly activity-oriented 

(Victor, 1989). 

Hands-on instruction has a number of advantages including an 

increase in vocabulary development and retention (Carin and Sund, 

-1989). Earlier research by Raghubir (1979) shows that students who 

used the hands-on approach acquired a greater understanding of 

science concepts, had greater information retention, and their 

ability to think scientifically was better than students who were 

taught in the traditional manner. Kessen (1964) states, "it is a 

pedagogical triumph to teach students facts in their relation to the 

procedures of science inquiry" (p.4). 

Another curriculum, "Science - A Process Approach", subscribes 

to the theory that science skills or processes taught through the use 

of meaningful classroom investigations and activities are more 
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fundamental to effective science instruction than memorization of 

facts or concepts (Davis, Raymond, Rawls, & Jordan, 1976). Inquiry 

learning also ensures that students will interact with concepts and 

use the language during a lesson where they apply the scientific 

method. As a result, students' . comprehension increases and thus 

retention also increases. 

Lloyd and Contreras (1987) state, "The method that we found 

best builds conceptual understanding, and the vocabulary used to 

label those concepts is hands-on experience, a method the 

Australians call "learning from the inside out" (p. 30). 

Other methods researched and found effective in vocabulary 

development and retention are not studies that focused on science 

vocabulary, but it can be assumed that these methods can be used in 

science classes. lgelsrud's (1991) study on enhancing long term 

retention of new vocabulary using visual images found that students 

exposed to the visual image technique increased their long term 

retention of new vocabulary by 25%. A study conducted by Dana and 

Rodriguez (1992) showed that the TOAST study system, a system 

designed specifically for studying vocabulary would be more 

effective than student selected study methods. The study, conducted 

with sixth-grade students showed that the TOAST group performed 
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significantly better in improving students' recognition of 

definitions and aiding retention of definitions over a one-week 

period. Faingold (1990) conducted a study that used songs, games 

and other activities to engage children in Spanish vocabulary. As a 

result of the activities, children involved in the study learned 

several Spanish words and phrases after two months of instruction. 

Nolan (1992} compared the use of traditional methods and the 

use of a reconstructive elaboration and mnemonic method on 

learning specific science vocabulary. The study found that teacher 

made mnemonic materials can effectively be used to increase the 

retention of science vocabulary. 

In spite of the effectiveness of the aforementioned methods, the 

question still remains, "Will music increase science vocabulary as 

effectively as these other methods?" Perhaps the answer is found as 

we evaluate the effectiveness of musical retention in other 

disciplines and industries. For example, corporations and television 

advertisers are aware of the effectiveness of music to promote 

production. Billions of dollars are paid to advertising agencies to 

write songs that will catch the attention and remain in the 

memories of all who are exposed to them (Fearon, 1991 ). How w~II 

many of us over 30 remember the song used by the Campbell Soup 
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Company- "Mm, Mm, good, Mm, Mm, good, that's what Campbell's 

soups are, Mm, Mm, good!" To many of us, Campbell soup is defined -

- Mm, Mm, good! Many children of the sixties still remember the 

words '~and", "or", and "but" as conjunctions from "Conjunction 

Junction" which we learned during Saturday morning cartoon time. 

Even complex concepts such as the process of making a bill into law 

were presented in song and remembered by children of all ages. An 

example is the song, "I'm just a bill, I'm only a bill, and I'm sitting 

here on Capitol Hill." 

Fearon in his book, Advertising That Works (1991 ), offers 

support to these ideas with these two examples. The Silvercup Bread 

Company used Rossini's William Tell Overture to associate Silvercup 

Bread with "Hi-yo Silver, Away" that was shouted by the Lone 

Ranger. This strategy was successful in getting people to link silver 

with Silver Cup Bread. Advertisers wanted to change the feminine 

cigarette, Marlboro, to a masculine cigarette so, they bought the 

rights to the theme from the Magnificent Seven and created the 

Marlboro Man. Almost immediately the music changed people's 

concept. Whenever people hear Marlboro, they associate it with the 

masculine gender. 

In conjunction with this thesis, the principle of retention/word 
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association offered in the above advertising examples even works in 

a special education environment. Patricia Oelwein (1995) used music 

to expand the feeling vocabulary of students with Down Syndrome. 

The study shows the students comprehended and recalled through 

motion the definitions of words such as frustrated, confident, 

ecstatic, and envious. Since it is obvious that music does enhance 

vocabulary and word retention, the following purpose is applicable. 

Purpose of the Study 

The purpose of this study was to see if there would be an 

increase in the vocabulary retention level of students by using music 

in conjunction with hands-on instruction. 

Research Question 

After hands-on instruction, will reinforcing meteorology 

vocabulary by using music increase the retention level of elementary 

school students? 

Hypothesis 

The following hypothesis was tested. H 1: There will be a 

significant difference between the retention level of students in the 



treatment group and those in the control group. The treatment group 

will have a higher mean average than the control group on both the 

immediate and delayed posttests. 

Definitions 

9 

Retention. The ability to recall information after a short or long 

period of time. 

Assumptions 

One assumption for this study was that a music "jingle" can be 

composed for the meteorology vocabulary terms. 

Limitations 

This study was not designed to compare and offer an explanation 

for differences in test scores between students of different ethnic 

backgrounds and gender. The gender and ethnic make up of each group 

were randomly assigned. 



CHAPTER II 

REVIEW OF LITERATURE 

Science teachers have long been aware of the importance of 

vocabulary development in students' ability to comprehend present 

and future science concepts. Instructors, therefore, need to present 

vocabulary in an effective way so that all students will comprehend 

and retain the vocabulary taught. Using music in conjunction with 

hands-on instruction to develop, reinforce, and maintain the 

retention of science vocabulary may be equally as effective as 

mnemonics, such as the TOAST Study System and visual imagery. 

Intellectual Development in Children 

An understanding of how students develop intellectually is 

essential to teaching science vocabulary effectively. For guidance in 

this aspect, science educators have turned to the research and 

theories of developmental psychologists (Victor, 1989). Perhaps no 

other person has made such a wide-ranging impact on the 

restructuring of the elementary school science program during the 

past two decades than the Swiss psychologist Jean Piaget (1952). 

Piaget's theories have been the basis for how students learn and 
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indicate how vocabulary should be taught to students between the 

ages of 7 to 11. Children in this age group are in what Piaget calls 

the Concrete Operations Stage. In this stage, the child can now 

perform logical operations, can serve, judge, and evaluate in less 

egocentric terms than in previous stages, and can formulate more 

objective explanations. As a result, he knows how to solve physical 

problems4 Because his thinking is still concrete and not abstract, he 

is limited to problems dealing with actual concrete experiments. He 

cannot generalize, deal with hypothetical situations, or weigh 

possibilities. He is capable of decentration, which means that he no 

longer "centers" his thinking on just one property or aspect of an 

object, but can now "center" on two or more at one time. He can now 

understand multiple relationships and can combine parts into a 

whole. He acquires good motor skills and can move objects around to 

make them fit properly. He can make multiple classifications, and he 

can arrange objects in line series and place new objects in their 

proper place in the series. He begins to comprehend geographical 

space and historical time. He develops the concepts of conservation 

according to their ease of learning: first, numbers of objects, then 

matter, length, area, weight, and volume, in that order. He also 

develops the concept of reversibility and can now reverse the 
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physical and mental processes when number of objects are 

rearranged or when the size and shape of matter are changed. 

Piaget's study of children's intellectual development led to the 

discovery that certain kinds of concepts cannot be understood by 

children before some degree of experiencing and maturing has taken 

place, no matter how much we try to teach them. Thus, children in 

the concrete operations stage should be presented vocabulary in a 

way that is more concrete than abstract. In addition, concrete 

presentations must be complemented by realistic expectations. The 

older the child, the longer the vocabulary list should be. Smith (cited 

in Yager, 1983) suggests limiting the number of words involved as 

anyone is attempting to learn to read; such a limitation is a good 

teaching device. Yager (1983) concurs by remarking,"lt would seem 

that science educators need to learn and to heed the research from 

reading studies"(p. 342). Smith also states, "Typical students enter 

school with a vocabulary of 2,500 words. The typical fourth/fifth

grader can read 4,000 to 8,000 words and by eighth grade he/she has 

a vocabulary of 10,000 to 15,000 words." There is some 

disagreement concerning size of vocabulary. After examining several 
. 

textbooks in common use in science classrooms in grades 5 through 

9, Yager reported that the typical course includes 2,500 new and 
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familiar words. He pointed out that this number was double what 

would be expected in a foreign language class of the same grade 

level. Studies by Walker (1981) provide much additional evidence for 

too much dependence on science terminology alone. He says, "Too 

much of what is taught seems. to have little real meaning to the 

lives and living of students"(p.132). These studies suggest that 

excessive emphasis on words apart from their meaning and retention 

results in memorizing subject matter with no real comprehension 

and retention of the concepts. Therefore, science teachers need to be 

aware of and emphasize only the terms that are essential to 

students' comprehension of specific concepts. 

Methods of Teaching Vocabulary 

Traditional methods of teaching vocabulary relied heavily on 

memorization and did not ensure comprehension and retention of 

targeted vocabulary (Cudd & Roberts, 1993). These methods 

consisted of looking up the word in a dictionary, writing its 

definition, and then using the word in a sentence. Students did not 

master the words and were unable to recall the definitions. As a 

result of the failure level of the traditional methods, other methods 

were developed. Trauger (1963) suggested using both direct and 

incident~! teaching of vocabulary. Direct teaching is particularly 
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necessary for pupils of average and below average ability. Incidental 

teaching of words develops from a variety of activities. Each area of 

the curriculum offers words which are new to children. Visits to 

farms, the post office, stores, factories, and museums add many 

more. As an extension of methods similar to Trauger's incidental 

teachings, researchers have developed other activity based teaching 

methods. The hands-on method of teaching science concepts and 

vocabulary is now universally accepted. There is nearly unanimous 

agreement that learning in children is likely to be more efficacious 

if the child is involved in first hand direct manipulative experiences. 

Active pupil participation and direct manipulation of concrete 

objects is important in the development of learning in elementary 

school age children. This experience and involvement on a nonverbal 

level is seen as especially important for cognitive learning in the 

early primary grade child (Macbeth, 1974). Kessen (1964) agrees by 

stating, "Science is best taught as a procedure of exploring. Just as 

reading is a fundamental instrument for exploring whatever may be 

written, so science is a fundamental instrument for exploring 

whatever may be tested by observation and experiment. Science is 

more than a body of facts, a collection of principles and a set of 

machines for measurement; it is a structured and directed way of 
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asking and answering questions. It is no mean pedagogical feat to 

teach a child the facts and technology: it is a pedagogical triumph to 

teach him these facts in their relation to the procedures of 

scientific inquiry" (p.87). Hands-on methodology places prime 

importance on the experiences of the students, whereas the other 

methods rely heavily on teacher experience. Ultimately, teachers in 

hands-on science classrooms should be concerned with actively 

motivating and involving students in experiences that will in some 

way extend the students' knowledge and understanding of the 

science content and vocabulary being studied (Stohr-Hunt, 1996). 

Hands-on learning provides children with opportunities to learn on 

their own through activity and direct experience with science 

materials. This enables children to assume an active role, instead of 

a passive one, in the learning process (Victor, 1989). Carin and Sund 

(1989) state that hands-on has a number of advantages: students 

learn how to learn; learning becomes self-rewarding; students are 

active participants; learning is more transferable; learning builds 

positive self-concepts; and learning by hands-on avoids rote memory 

and helps students become autonomous persons. In addition, hands

on science teaching/learning incorporates the best of what we know 

about the processes and products of science, how children learn 
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best, the goals and objectives of science and our concerns about the 

environment. Science activities that are laboratory centered and 

employ techniques of inquiry help children to overcome many 

deficiencies. Such programs used with young children have been 

found to enhance growth in IQ, oral communication skills, reading 

skills, mathematics skills, and social studies skills. In addition, 

they develop logical thinking, science processes, curiosity, and 

positive attitudes. Activity-oriented elementary science programs 

have been used successfully with handicapped children, including 

deaf children, the visually impaired, the blind, and the culturally 

impaired. The nature of laboratory-oriented, inquiry-based 

elementary science programs makes them particularly useful in the 

development of basic skills in many subject areas (Esler & Esler, 

1985). Raghubir (1979) conducted a study that showed that students 

who used the hands-on approach acquired a greater understanding of 

science concepts, had greater information retention, and their 

ability to think scientifically was better than students who were 

taught in the traditional manner. Raghubir states, "Science teachers 

tell students too much. They deprive them of the opportunity to learn 

for themselves." Of course, teachers think they do this for a good 

reason--: to save time and energy. However, it seems that in spite of 
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their enthusiasm, planning and zeal, the students frequently leave 

the science classroom with low retention of information and even 

comprehension of the significance of that information. A curriculum, 

"Science --A Process Approach," subscribes to the theory that 

science skills or processes taught through the use of meaningful 

classroom investigations and activities are more fundamental to 

effective science instruction than memorization of facts or 

concepts (Davis, Raymond, Rawls, & Jordan, 1976). Results obtained 

on sub tests of the Torrance Test of Creativity (thinking creatively 

with words) indicate that students enrolled in the hands-on 

"Science - A Process Approach" program showed higher verbal 

fluency and higher verbal flexibility than students involved in 

traditional teaching classrooms. Lloyd & Contreras (1987) report 

that the method they found best builds conceptual understanding and 

the vocabulary used to label those concepts is hands-on experience, 

a method the Australians call, "learning from the inside out" (p. 

390). Their hands-on group performed activities that ensured that 

students would interact with concepts and use the language during a 

lesson where they apply the scientific method. This group scored 

significantly higher on the vocabulary test with an average of 11 

correct answers out of 20. The control group, which was taught 
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using traditional methods, averaged 9 correct out of 20 possible 

answers. After learning new concepts through hands-on experiences, 

children are eager to find out the names that label- those new ideas. 

Without the hands-on experience, the vocabulary can be nearly 

useless or, at best, superficial. 

Quite naturally, no one method of teaching is best for all 

children, all of the time in every situation. McAnarney (1980) 

suggests incorporating other teaching methods to ensure that the 

experiences derived from the sensory contribute · to concept and 

vocabulary development. He also states, "Mere physical manipulation 

of materials does not guarantee that concept and vocabulary 

understanding will take place. The sensory procedure may encourage 

minimal learning, primarily of lower-level cognitive type. In 

addition, adequate concepts may not have been developed from the 

sensory activity" (p.39). Teachers need to be alert to situations that 

can be improved by various teaching strategies. Although the sensory 

and process skills generally facilitate concept development, 

prolonged attention to the sensory only may result in a decreasing 

effectiveness in learning. Science teaching should help pupils 

become competent in the investigative skills that can assist in and 

out of school. Certain activities provide experiences not usually 
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available through other means. 

Other methods found to be effective in vocabulary development 

and retention are not studies that focus on science vocabulary, but it 

can be assumed that these methods can be used effectively in 

science classes. lgelsrud (1991) describes a new learning tool to 

enhance long-term retention of new vocabulary. Visual imagery is a 

method that helps students visualize the meanings of words through 

pictures. For example, Ford (cited in lgelsrud, 1991) used a strategy 

called "the picture box worksheet." Students were given a blank 8 

1 /2" by 11" sheet of paper. Using the word, happy in the first box, 

students moved to unhappy and happiest in the second and third 

boxes. Above the word happy was a simple smiling face. Above the 

second word unhappy was a sad face. The third box contained three 

faces, all smiling, but with a larger face in the middle with a broad, 

open-mouth smile (the happiest face). Ford states that this activity 

and others similar to it requires active involvement by the student 

and helps them visualize the words' meanings. Students who were 

instructed with this method had a long-term retention mean score of 

40% of newly learned vocabulary and increased their long-term 

retention of new vocabulary by 25%. Dana & Rodriguez (1992) 

conducted a study to determine whether the TOAST Study System, a 
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study system designed specifically for studying vocabulary, would 

be more effective than student selected study methods. The 

acronym, TOAST, can be used to help students recall the steps. 

Test 

Students would begin by pretesting themselves on vocabulary 

that had been taught to them in class to determine which words they 

already knew and which words would require additional study time. 

During class instruction, they would make vocabulary cards with the 

target word on one side and a definition and contextual sentence on 

the other side. For this pretest, the students would look at the word 

on one side of the vocabulary card and attempt to spell, define, and 

use the word in a sentence. The students' self-test responses could 

be spoken, written, or thought through silently. Students would 

check their answers by referring to the opposite side of the 

vocabulary card. 

Organize 

Vocabulary words have been traditionally presented in 

alphabetical order, even though there is no rationale that 

alphabetical order facilitates learning. Students can organize their 

vocabulary cards into groups that are semantically related, 

structurally or functionally similar, or identify words that are 
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somewhat familiar and should be easy to learn versus those that are 

completely unfamiliar and might prove more difficult to learn. 

Anchor 

Students should anchor the words in their memory with the goal 

of being able to effectively and efficiently spell, define, and use the 

words in original sentences. To impress words in memory, students 

can use a variety of strategies such as keyword (mnemonics), study 

partners, tape recording, timed trials, and mix master (ordering the 

words from those which appear to be the most difficult to the 

easiest, studying one word at a time until it is mastered, and 

reviewing all of the studied words as each word is mastered. 

This step represents the review stage of the TOAST Study 

System. After the initial study session, during which time the 

students have anchored the words in memory, students should 

periodically review the words at recommended intervals. During this 

review the students should orally say, spell, define, and use the 

words in original sentences. Those words that have been forgotten 

should be thoroughly restudied by using the anchoring strategies to 

relearn the words. 
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Immediately after the first review, the students take the post 

test. For the self-administered post test, the students spell, define, 

and use in context all the words from the original vocabulary group. 

Their response mode can be spoken, written, or silent thought. 

The TOAST study, (Dana & Rodriguez, 1992) conducted with 

sixth-grade students, showed that the treatment group performed 

significantly better in improving students' recognition of 

definitions and aiding retention of definitions over a one-week 

period. A recent study by Faingold (1993) used procedures for 

integrating the vocabulary and structures of Spanish into the child's 

experience. Children listened to songs, played word games, and 

engaged in other activities in order to assist in learning Spanish 

vocabulary. Faingold states that the success of the program is 

evidenced by the positive feedback received from students and 

parents and by new students enrolling in the class. Nolan (1992) 

compared the use of traditional methods and the use of 

reconstructive elaborations on learning specialized vocabulary. 

There are two central components to learning through the use of 

reconstructive elaborations. The reconstruction involves modifying 

information to a more familiar and meaningful form, most commonly 

through the use of an acoustically similar keyword. A keyword 
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sounds like a significant part of the individual word to be 

remembered. In order to be effective the keyword should be 

concrete, familiar, and meaningful to the student. In the elaboration, 

critical information is linked together in a picture. This technique 

can facilitate memory recall by providing both visual and auditory 

clues to the student. The student uses the keyword to access the 

picture and then, from the picture elaborates the term with the to

be-remembered information. Stickels and Swartz (1987) devised 

several memory hooks to facilitate recall and retention of Spanish 

vocabulary. Mnemonics for subjunctives include: a "Suffix

switching" procedure; a word to remind them of the six verbs not 

using the first person to form the present subjunctive; a 

cheerleading activity to retain past subjunctive forms; a word 

("wedding") for remembering the functions of verbs and impersonal 

expressions determining subjunctive use in noun clauses; and three 

categories with adverbial conjunctions, each with a mnemonic 

acronym. Negatives are taught using silly sayings, and object 

pronouns are illustrated with song and dance and another acronym. 

According to Stickels and Schwartz, the devices have been found to 

be effective tools for language learning and for adding humor to the 

class. 
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Using Music to Increase Vocabulary Retention 

In spite of the effectiveness of the aforementioned methods, the 

question still remains, "Will using music in conjunction with hands

on instruction increase students' retention of science vocabulary as 

effectively as these other methods?" Perhaps the answer is 

suggested as we evaluate the effectiveness of musical retention in 

other disciplines and industries. For example, corporations and 

television advertisers are keenly aware of the effectiveness of 

music to promote production. Billions of dollars as paid to 

advertising agencies to write songs that catch the attention and 

remain in the memories of all who are exposed to them. How well 

many of us over 30 remember the song used by the Campbell Soup 

Company- "Mm, Mm, good, Mm, Mm, good, that's what Campbell's 

soups are, Mm, Mm, good!" To many of us, Campbell soup is defined -

Mm, Mm, good! Many children of the sixties still remember the 

words "and", "or", and "but" as conjunctions from "Conjunction 

Junction" which we learned during Saturday morning cartoon time. 

Even complex concepts such as the process of making a bill into law 

were presented in song and remembered by children of all ages. An 

example is the song, "I'm just a bill, I'm only a bill, and I'm sitting 

here on . Capitol Hill." Fearon in his book, Advertising That Works 
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(1991 ), offers support to these ideas. He makes the following 

comments concerning the effectiveness of music in bringing 

products to the minds of consumers, "There have been some highly 

memorable musical signatures that have in and of themselves 

brought the product to mind and have even evoked some powerful 

emotions concerning it. Music can most definitely strike the right 

chord with your target market" (p. 42). Fearon offers these two 

examples. Back in radio's golden years, Silvercup Bread sponsored 

"The Lone Ranger," whose theme song was the overture to Rossini's 

opera William Tell. To this day it's hard for anyone over 40 not to 

think of, "Hi-yo Silver, away!" when hearing it. Note that the horse's 

.name is Silver, a crafty, creative mnemonic for the product name. In 

the mid 1950's Marlboro bought the rights to the theme from the 

western classic, The Magnificent Seven, and, with the help of some 

exciting cinematography, changed a woman's cigarette into a macho, 

male brand. It hasn't been on radio or TV for more than a decade, but 

the melody is embedded in smokers' (and nonsmokers') heads, and 

many are reminded of it whenever they see a photo of a rugged 

cowboy. In conjunction with this thesis, the principle of 

retention/word association offered in the above advertising 

examples even work in a special education environment. Patricia 
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Oelwein (1995) used music to expand the feeling vocabulary of 

students with Down Syndrome. The song, "If You're Happy and You 

Know It," was adapted for concepts taught. For example: 

If you're lonely and you now it, call a friend. 

If you're tired and you know it, take a break. 

If you're angry and you · know it, take a deep breath. 

If you're happy and you know it, clap your hands (or smile 

and smile). 

The study shows the students comprehended and recalled 

through motion the definitions of words such as frustrated, 

confident, ecstatic, and envious. 

The Artful Scientists (1996), a traveling science education and 

entertainment company in Australia, performs four shows to country 

and city schools in eastern Australia. They conclude their 

measurement show with an original song. The aim of the song is to 

remind the children of the four different values that have been 

measured in the shows (distance, weight, temperature, and time). 

Each of the first four verses describes a humorous situation in 

which you would need to measure one of these values. The fifth 

verse concludes that measurement skills are vitally useful in 

everyday life. Teachers have reported an increase in students' 

ability to comprehend and recall measurement principles as a result 

of these shows. Bill Nye, The Science Guy who broadcasts daily on 



27 
PBS, uses music at the end of each program as a way to reinforce 

concepts taught. 

In summary, comprehension and retention of science vocabulary 

is essential in order for students to be successful in science 

classes. If comprehension of science vocabulary has not been 

achieved by students during a lesson, then the lesson was in vain. If 

the science vocabulary taught is not retained by the students, then 

science concepts students may encounter in the future may not be 

fully comprehended. Music has been used for decades in advertising 

in order to introduce, reinforce and maintain products' names. 

Jingles are remembered several years after people have been 

exposed to them. Thus, science teachers should utilize this method 

in order to increase their students' retention of science vocabulary. 



CHAPTER Ill 

METHCXJOLOGY 

The purpose of this study was to see if there would be an 

increase in the vocabulary retention level of students by using music 

in conjunction with hands-on i'nstruction. The question asked was 

whether reinforcing meteorology vocabulary by using music would 

increase the long-term retention level of this vocabulary with fifth

grade students. 

The subjects for this study were two fifth-grade classes of 17 

students each. The academic levels of the students were 

heterogeneous, consisting of high, medium, low abilities, and special 

education. Students were not randomly selected, but assigned by the 

school administrator. The same teacher instructed both groups. The 

site was an elementary school in a large, urban district in North 

Texas. 

A multiple-choice test was administered as a pre and post 

assessment. Both groups received hands-on science instruction to 

assist in developing an understanding of the vocabulary words used 

in the meteorology lessons. Instruction was provided each 

day for two weeks. Each class period lasted for one hour per dcty. 

28 



29 
Delayed assessments two weeks and one month after the post test 

were given to assess long-term retention. 

After hands-on instruction, the control group discussed and 

practiced the vocabulary words' definitions by writing them in 

original sentences and completing puzzles containing the words. The 

experimental group also discussed and practiced the vocabulary 

words' definitions by using them in original sentences and they were 

taught songs written by the researcher that focused on the words' 

definitions. Hands-on instruction involved students in making and 

using rain gauges, barometers, wind vanes, psychrometers, 

hygrometers, weather maps, and anemometers. 

The multiple-choice assessment consisted of 15 vocabulary 

words and was scored by the number correct. The mean scores, pre, 

post, and delayed, were calculated for both groups. An analysis of 

covariance (ANCOVA) using pretest scores as the covariant was 

conducted to test the research question. 

The confidentiality of all students was maintained. As this 

instruction was part of the normal, ongoing classroom instruction, 

students and their teachers were made aware of scores on the 

vocabulary tests. For the data analysis and report of research, all 
names were assigned a code which was entered in data analysis. 



CHAPTER IV 

RESULTS 

The following hypothesis tested in this study was: H1: there 

will be a significant difference between the retention level of 

students in the treatment group and those in the control group. The 

treatment group will have a higher mean average than the control 

group on both the immediate and delayed posttests. 

After engaging in a two-week hands-on unit on weather, the 

students were administered a post test immediately after 

completing the unit, and again two weeks and one month after the 

post test to assess long-term retention. The raw test scores are 

presented in Table 1 and the evaluative data from the tests appear in 

Table 2. 

Since there was a difference between the scores of the groups 

on the pretest, an analysis of covariance was utilized which takes 

into account the pretest scores when analyzing the differences in 

Test 1, Test 2, and Test 3 scores. 

The mean scores for the treatment group on Test 2 (two weeks 

after instruction) and Test 3 (one month after instruction) show 

less of a decrease than the mean scores for the control group. · 

30 



Pretest Pretest 
Treatment Control Group 

Group 

7 5 
6 1 
6 2 

2 4 

11 2 

2 4 

11 ... ·······•· ····· 8 
4 5 

4 ... 3 
4 4 
4 0 
7 

2 
· · · · •·· · · · · · -· •· ·· 

3 

1 
11 1 

2 3 
2 1 

12 01 

Table 1 
Raw Test Scores 

Test 1 Test 1 Test 2 i Test 2 ! 
Treatment i Control Group Treatment ! Control Group i 

Group 1 3 ! 1 5 Group 11. 51 l_:. · .. 125: !; 

. . ... 15j ······· ··· ·· ········ 9 1 2 l a . · 1 of .. . . ..... .. ... a l 
. .......... . 1 ~· r 1 5 · 1 2T ·1's1 

..... ·······ii! :~ HF .. HI 
121 13 
1 ~r··· · · 15 

1~1 ··•• ··•· ······J.() 
131 9 

·· 11·1 .·. ·.·.·· .. ·.•.· · .. ·.·.·.· .15 
1 ~j 9 . ··· ··· ······ ·· ···· 
1 ~ 1 ... 2 1 :( . .t 
1 ~l 1 o .... .. ......... J .=3-l ... ... .......... . t .1) 
131 12 15i .JJf 
13-I 15 ·· ·· · . .1if_ . . .. ~t 

Test 3 Test 3 
Treatment Control Group 

Group 

10 

12 

·· · ···· · · ·· ·· .. ·· ... . ~ . 

11 
······ · ··· •• ·••·· · · · · · ····-

13 
········· ··· · ····· · · ·-· --··· 

13 
······ ··· · · ··•···· ·· ·· 

2 

6 

15 

10 
13 6 

····· · ·· ··· ·· · ··•·· •· ···· ·· · · 

13 13 
· ······· · •···· ···· ·· ·•···- · ·· ·· ·· ··•·•···· -· ·· ··· -·• ·· · 

. ·····•·· ·············· ·~· 15 

......... ...... ...... .t~ 6 

········ ·· ·· ··••·· t~ .. 10 

·· ····•••·· ········.t;3- ···· ········· ········ u; 
······· ··········· ·•J..9 
...... ........ ...... 1 .. ~ 

6 

0 

··· •··· ··········· ··· t~.... 7 

·· ··•·· .. ....... J. ~ ······ ........... .J.~ 
8 13 

----··· ······•· · ··· • 

151 11 15! 1311 ----~---~~----~------'--'-----____._ ___ __, 15 12 



Table 2 

Means and Standard Deviations for Test Scores 

: Standard 

.T.�.�.t ..................... l.9.r..�.�P.� ................. .: .. M.��.n ..................... i.�.�-�.�.�.��·�·�·········· 

·····································:·····································:····································_:···································· 

.Pretest .................. : Treatment.. ......... ! ......................... 5. 71 .: ........................ 3.60 
: Control . 2. 75: 2.11 ···············----····---·······---···················--·············---:••··············-·····················-·· .................................. . 

····································:····································:····································_:····································· 

Test 1 : Treatment ! 1 2.94: 1.39 ··············-------··--·-----------:---··································.··············· ···-···············•·:-••······------···------············· 

: Control · 11.06 3.45 . .. .  . .... . . ..... ... ... : -- . . .. ··········--······-················· 

.Test .. 2 ..................... :.Treatment ........... : ...................... 1.s.1.2_: ........................ --1.-�.9 
.................................... .: .. GP..�V9.!.. ................ '. ..................... J..1...J.?..:.............. . ...... 4.:.�.�. 

i.T��.L�L .................. : . .T.r.�.�.tm�m.L ........ :. ................... .J.?.-.?4 ........................... ?.:.4.�. 
I . ······················••·••·······•····g9.[!�f.9.l.. ................. : ......................... �.-.��_: .......................... 4.:.�.?. . 
. . . . . -· .... -... ---.... ---.. ---·. --.. : ·. -....... ----....... --.............. · ....... -....... ----...... -.......... -� ....... --....... ---..... -. -... -..... . 

····································:·•···································.
·····································:·····································1 
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The standard deviations show the variance in the groups and this 

variance decreased for the treatment group but not for the control 

group. Also, the control group decreased on Test 3 which was a 

delayed test administered one month after instruction. 

The differences between groups on the post test scores were 

not significant, df 1, 1, 31, F = 2.06, and therefore, the data analysis 

did not support the hypothesis. 

Discussion 

Lack of any significant differences in this study may be 

attributed to the following limitations. Only one teacher and two 

classes were used. Students were not randomly selected, but 

assigned by the school administrator. In addition, two weeks may 

not have been a sufficient amount of time to thoroughly teach and 

reinforce meteorology vocabulary and concepts. Thus, this study 

needs to be replicated on a much larger scale using a broader sample 

of students and teachers from different schools and taught for a 

longer period of time before a generalization can be made as to its 

definite long-range effectiveness and whether any significant 
. 

differences will develop. Even though the quantitative data did not 

support the hypothesis in this study, the hypothesis was supported 
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by qualitative observations. The use of music by the treatment group 

improved not only their interest in learning science vocabulary but 

also their retention of vocabulary. The reduction in the standard 

deviation of the treatment group one month after instruction is an 

indication that retention did take place (see Table II). Five months 

after instruction, students in the treatment group were able to sing 

the songs presented in this study, and they were able to write a 

paragraph that demonstrated both memorization and comprehension 

of the lesson content. Two learning disabled students demonstrated 

their mastery of the concepts by singing all of the songs and 

presenting an oral synopsis of each. In addition to the 

aforementioned example, another important observation should be 

noted. The degree of involvement and enthusiasm shown by the 

students while singing the songs was high. During each day of the 

study, all of the students were eager to sing both the old and new 

songs. Several students even added their own choreography to the 

songs by hitting their desks in syncopated rhythm and creating body 

movements to represent specific words in the songs. For example, 

during the song, "High and Low Areas" students spontaneously raised 

their hands above their heads to represent a high pressure area and 

squatted to represent a low pressure area. Such enthusiastic 



participation is desired and welcomed by teachers because it 

indicates students are learning and internalizing the concepts. 

Many words associated with meteorology are derived from 

Latin. As a result, some of these words are very difficult for 

students to pronounce. However, when the words were presented 

through music, the students were able to successfully sing them 

after only two attempts. 
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The following suggestions are given to elementary school 

teachers who choose to utilize music as a teaching strategy. First, 

the songs should be brief in length of measures, containing no more 

than 15-20 measures, so that the students' attention and 

enthusiasm will not wane while the melody is being taught. 

Secondly, a song should take students no more than 5-1 O minutes to 

learn. Thirdly, guard against the students becoming frustrated by 

using clear and concise lyrics. A final suggestion to teachers who 

may choose to replicate this study is to lengthen the amount of 

instruction time from two weeks to four weeks. Two weeks is not a 

sufficient amount of time to present the concepts, construct the 

weather instruments utilized, teach the songs, and review. 
. 

In conclusion, the qualitative observations are indicators that 

children of all academic levels are able and eager to learn. Thus, 
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musical jingles and slogans are effective tools that elementary 

school teachers should utilize to relay terms and concepts that are 

to be retained. 
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Precipitation 
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High and Low Pressure Areas 
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Weather Instruments 
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Verse Two 
An anemometer is used to measure wind speed 

A barometer measures air pressure. 
A psychrometer measures humidity. 

Name them one by one. 
We are having fun. 
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Warm and cold fronts 
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I. Pre Assessment

11. What is Weather?

A. Meteorology

B. Meteorologist

C. Forecast

Appendix H 

Unit Outline 

Song for treatment group - "Meteorology" 

111. Process of Weather

A. Temperature
Activity - Temperature differences in heating of various surfaces. 

IV. Water Vapor
A. Humidity
B. Precipitation
C. C onstruct and utilize psychrometers indoors and outdoors.

Songs for treatment group - "Humidity and Precipitation" 

V. Pressure
A. Air Pressure

1. High air pressure

2. Low air pressure

B. B arometer
C. C onstruct barometers and measure barometric pressures

indoors and outdoors.
Song for treatment group- "High and Low Pressure Areas" 

VI. Air
A. Air Masses
B. Fronts

Activities - Draw and label ·diagram of the fronts and six main �air 

masses. 
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Song for treatment group -"Cold and Warm Fronts" 

VII. Clouds 
A. Cirrus 
8. Stratus 
C. Cumulus 

Activities- Demonstrate a cloud in a bottle and make cloud types 
using cotton. 

VII 1. Clouds 
A. Observe and sketch types of clouds seen outside. 

Song for treatment group - "Clouds" 

IX. Wind 
A. Wind Direction 
8. Wind Speed 

Activity - Construct and utilize wind instruments. 
Song for treatment group - "+Weather Instruments" 

X Forecasting the weather 
A. Set up outdoor weather stations. 
8. Check instruments daily for 3 days. 
C. Record results. 

XI. Post assessment 
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1 . meteorologist 

APPENDIX I 

VOCABULARY ASSESSMENT 

Match each term with its correct definition. 

a. a weather instrument used to measure wind
speed

2. high pressure area ___ _

3. psychrometer

4. warm front

5. cirrus clouds

6. anemometer

7. cumulus clouds

8. stratus clouds

9. precipitation

10. barometer

11. forecast

12. meteorologist

13. humidity

14. cold front

15. low pressure area

b. a weather tool used to measure humidity

c.a person who studies weather conditions

d. a mass of cold air pushing warmer air ahead
of it

e. a weather tool used to measure barometric
pressure

f. a large air mass of warm air pushing colder air
ahead of it

g. rain, hail, sleet, and snow

h. an area where the air is dense, pushing
down hard and causes good weather

i. the study of weather conditions

j. clouds usually associated with fair weather,
but sometimes produce thunderstorms, flat on
the bottom, piled high, and form in the
afternoon

k. clouds that cover the sky, nearest to the
earth, and associated with stormy weather

I. an area where the air is less dense, not
pushing down hard and causes storms

m. clouds that are feathery, located high in the
sky, and contain ice crystals

n. the amount of water vapor held by the air

o. predicting the weather based on weather
conditions
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