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MICROWAVE USAGE PATTERNS AMONG COLLEGE STUDENTS 

AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

BY 

Shelley A. Carpenter 

Committe Chairperson: Rebecca P. Lovingood 

Housings Interior Design, and Resource Management 

(ABSTRACT ) 

To determine microwave usage patterns, a telephone survey was 

administered to 300 college students living off campus. The 

objectives of the study were to determine: a) incidence of 

ownership, b) characteristics of students who have a microwave 

oven and those that do not, c) patterns of use of microwave ovens, 

and d) characteristics of the present microwave oven and one 

desired in the future. 

Rogers! Adoption Process was used as the model to determine 

that each owner had adopted the appliance into their lifestyle. 

The adoption stage was divided into three use levels: primary 

appl fance used for cooking, appliance used as a supplement to the 

ranges and appliance used infrequently.



It was found that 192 (64%) of the 300 participants had a 

microwave oven in thefr household and 237 (79%) would make a 

purchase of an applfance in the future. The microwave ovens that 

are currently owned have an average of 4.2 features including a 

minute timer, variable power, automatic defrost, and touch 

controls. Students who would purchase a microwave in the future 

desired an average of 7.2 features, minute timer, variable power, 

automatice defrost, touch controls, clock, and delay start. 

The tasks that are currently being performed in the microwave 

were divided into low, medium, and high complexity. Students 

using their microwaves more than their range prepare the most 

medium and low complexity foods, while owners who use their 

microwave as a supplement to their range prepare the greatest 

number of high complexity foods. Participants in all levels of 

adoption were satisfied with foods prepared in the microwave most 

of the time. 

Information from this study would be relevant to microwave 

manufacturers, residential property development corporations, and 

designers of food products and containers.



ACKNOWLEDGEMENTS 

The author wishes to acknowledge the following people for 

their assistance in completing this research: 

Dr. Rebecca P. Lovingood, Professor, Department of 

Housing, Interfor Design, and Resource Management, for her 

enthusiasm, support, and professionalism. 

Dr. James E. Littlefield, Chairman and Professor, Department 

of Marketing, for his encouragement and advice as a committee 

member. 

Dr. Glen H. Mitchell, Professor and Extension Spectalist, 

Department of Housing, Interior Design and Resource Management for 

his questions, assistance, and resources as a committee member. 

Annette Ansell and Jeanette Perez, friends, for making 

graduate school bearable. 

William and Priscilla Carpenter, her parents, for their 

encouragement and support. 

Allen Martins Sharon Sommerlad, and Lorrie Meredith for their 

assistance {in collecting the data. 

Douglas Todd and Kenneth Hasle, her roommates, for their 

friendship, support, and generosity. 

Joseph G. Painter, professor, for his advice and friendship. 

A special thanks to Joyce Bandy for her assistance and 

friendship. 

iv



TABLES OF CONTENTS 

ACKNOWLEDGEMENTS eseeoceaecaeeoeoceoenacevoneeeececeaseecececaseceaetceeeaeeaeeaoeeeaeve 

LIST OF TABLES @eeceeseeeseaeeseseeseeeseeeveetcoaesee se seeeoecesesoeeaeeoeeeeeeaesdse 

PAGE 
iv 

vi 

LIST OF FIGURES e@s@eeeveaenecwoeoeaneoeveenaneeveaceaceaeeeeeneaecea wee eeeeaees vii 

CHAPTER 

I. 

II. 

III. 

IV. 

INTRODUCTION AND REVIEW OF LITERATURE... ..cccccccces 
Background of the Study.cccccccccccccccccccccace 
Rev few of Literature. ceccccccccccscccccsecccecce 

Justification for the Study..cccccccccccccscsece 

DESIGN OF THE STUDY .ccccccccccccccccccccecccescces 

Purpose and Objectives. .ccccccccccccccccsccccces 
Theoretical Framework. .ccccccccccccccccsccscccece 
Empirical Framework .cccccccccccccccscccccccccces 

Levels of Adoption. cccccccccccccccecccscsccace 

USCcccccccccccccccccccscccceccccscceccsccceece 

Complexity Of FoodS..ccccccccccccccccaccccecne 
Satisfaction.ccccccccccccsescesccacvccccccscee 

Future PurchaSe,. ccccccccnccccccccccscssccccccs 

METHODOLOGY .. ccccccccccccccscccccesccccsescccceces 

Development of the Instrument....cccccscccsssecce 
Selection of the Sample...cccccccccccccccvcccces 
Collection of the Datadccecccsccccccccveccensesess 

Analysis of the Data. .cccccccccccccessescccccecs 

RESULTS AND DISCUSSION. ccccccvcccccccceccccccccccne 

Introduction. ccccccccccccccccccccesccccccscseses 

Description of Subjects..cccccccccccccccccccence 
Incidence Of Ownership.ccccccccccccccscsccccccece 
Characteristics of Microwave OVENS. .cccccccccces 
Usage Patterns. ccccccccccccccccccecccccccccecsece 

Microwave VS. Range. cccccccccccrcccccccccccceces 
Complexity of Foods Prepared. .cccccccccccesceces 

Low Complexity. ccccvcccccccccccceseccescvccces 

Medium Complexity. ccccccccccccsccccccccecccces 

High Complexity. cccccccsccccccccccccncsssesecs 
DISCUSSTON. cecccccccccccccccccccccescccesevecees



¥. SUMMARY, RECOMMENDATIONS, CONCLUSIONS,AND IMPLICATIONS ... 
SUMMALY coccccccccccccccccescsesecsccenseescesese 

CONCTUSTONS. cocccscccccsvccvecccccccsccecccccees 
TmpT ications. ecccccccvcccccsccccccccccsscccesens 

Limitations and Recommendations. .ccccccccesssece 

REFERENCES. .ccccccccccccccccccccccccecccccccseccccsececeeesees 

APPENDICES. ccccccccccccccccccccccccccccccccccccrccccccscccecce 
A. INSCruMENt.ccccccccccccccsccsssccsccccccccssscces 
B. Response Sheet. ccccccecccccvccccccsesvcccsscscsce 
C. Data Coding Sheet. ccccccccccccccccccccccaccccese 

VITA c ccccccncccccccccsccccceccccscccecccceccccccccseecceccecces 

vi 

44 
44 
45 
46 
47 

48 

50 
52 
56 
58 

59



LIST OF TABLES 

TABLE PAGE 

1 Demographic Description of Students 
Who Did and Did Not Have a Microwave Oven...ccaccsccceeee 21 

2 Incidence Of Ownership.ccccccccccccccccccccscscccccssccesee 29 

3 Features on Currently Owned Microwave OvensS..ccescccccesee 30 

4 Features Desired by Students Who Plan to 
Purchase a Microwave in the Future...ccccccccccasecovese SL 

5 Cooking Tasks Being Performed in Microwave..ccccccseccccece 34 

6 Food Preparation Tasks x Level of Adoption.eccccccccccseee 36 

7 Satisfaction with Foods Prepared in Microwave 
Level of Adoption eeseoecegceoeneeoeeceosc eae eeceoesescesceeae ee oer 38 

8 Future Purchase of Microwave 
Level of Adoption @eeeecqaceoecaeeonaecacveeseaoeeseoeseeneeaeeseaen @ 39 

9 References Used to Know SettingS.cccccccccccccccccsccccces 41 

10 Dissatisfactions With Foods Cooked in Microwave...cscseese 42 

vif



LIST OF FIGURES 

FIGURE PAGE 

1 Rogers! Adoption ProcessS.ccccccacccccccccccccccsccccccece JF 

Levels Of Adoption.cccccccccacscccccccccscccccsscccescceee Ll 

Empirical MOde] ccccccccccccccerccccccecccaseeccecececcees 14 

> 
WW
 

ND
 

Length of Ownershipecccccccccsccccscscccccsscccsccccscces 26 

5 How Microwave Was Acquired. .ccccccccccccccccccccssccccces L/ 

6 Location of Microwave OVENS..cccccccccccccccsscccccaseseee 2G 

viii



CHAPTER I 

INTRODUCTION AND REVIEW OF LITERATURE 

Background of the Study 

Since fits introduction in the mid 1950's, the microwave oven 

has changed its image from a luxury convenfence for the upper 

classes of society to a necessity for today's short-of-time, working 

family (Rubbright, 1986). Sales of microwave ovens continue to 

increase and have now reached a saturation level of 60.5% 

(Appliance, 1987). Saturation level is defined by the household 

appliance industry as the percentage of households that currently 

have a microwave oven. 

Current trends illustrate that consumers eat more fast food, 

eat more prepared food, eat alone more and have more food options, 

eat healthier and want more time (Reflly, 1985). Technology has 

contributed to prepared foods and ready packaged meals. Such 

convenience foods are no longer looked upon negatively, but as a way 

of tife. Microwave usage assists in preparing these foods for 

consumption. 

Most consumers utilize thefr appliance for simplistic purposes. 

Studies have shown that most consumers heat, re~heat, and defrost in 

the microwave (Good Housekeeping), 1984 & 1985; Newsweek, 1978;



Reilly» 1985; Compact microwave ovens, 1986). The proportion of 

consumers who cook vs. heating in their microwave is changing. In 

1982, reports indicated that microwaves were used 45% for cooking, 

and in 1985 this figure had dropped to 40% (Reflly, 1986). The 

change could be attributed to the increase in the number of 

households, especially those of singles. 

Duffner (1986) found that two distinct user patterns emerge: 1) 

those who use microwave ovens as a single portion preparation center 

and 2) those who have learned to cook using a microwave oven to 

prepare a much larger portion of the meal. McNutt, et al. (1985) 

stated that people need to save time which inhibits their learning 

how to use the microwave beyond its simplest functions. 

One such target group that must make efficient use of time fs 

college students. According to the 1986 edition of the Statistical 

Abstract of the United States (U.S. Dept. of Commerce, 1986), there 

are 12,465,000 college students in the United States. Many of these 

students live off campus, and prepare their own meals. One way that 

these students are limiting their meal preparation time is by 

employing a microwave oven.



Review of Literature 

To date, there have not been any studies published to document 

microwave usage patterns among college students. Studies have been 

conducted on microwave appliance usage among other groups, however. 

For example, Tappan conducted a study two years concurrently 

(Gallup, 1979 & 1980). The subjects were primary meal preparers and 

the topic of research was attitudes toward the microwave. A 

relationship was found between satisfaction and usage. Those 

performing the majority of their cooking tasks in the microwave were 

more satisfied than those limiting their use. Another factor that 

increased the level of satisfaction was the number of features on 

the appliance. Most consumers desired at least four features. 

There seemed to be a general consensus as to the disadvantages of 

microwaves: they can't brown, can't rotate, can't cook all types 

of food, and can cook only one food at a time. 

Good Housekeeping performed studies in 1984 & 1985. The first 

study, with emphasis on food technologies, was conducted via in-home 

Interviews with 100 married women who did the food shopping. The 

outcome of the study was that among the three-fourths who owned a 

microwave, the majority desired foods packaged in microwaveable 

containers. In the second Good Housekeeping study, the theme was 

microwave usage. The subjects were Good Housekeeping readers who



were divided into three groups: those who had owned their appliance 

less than one year, those that had owned it more than one year, and 

working women. It was concluded that most owners used their 

appliance for heatings reheating, and defrosting. If the applfance 

was used for cookings the foods cooked were vegetables, bacon, fish; 

and chicken. Reasons commonly given for the purchase of a microwave 

oven were "conventence™ and "family members could cook for 

themselves". There was a desire for more microwave recipes because 

many of the owners do not convert recipes designed for the 

conventional range. 

A series of- microwave studies have been conducted by The 

Campbell Soup Company (Reflly, 1985). Subjects ranged from 

microwave owners in southern New Jersey to contacts from their "In 

the Kitchen" panel. It was found that main uses of the appliance 

were to heat, re-heat, and defrost. To increase the proportion of 

primary cooking (as opposed to heating, re-heating, and defrosting), 

consumers would have to relearn cooking techniques and accept new 

food quality standards of appearance, taste, and texture. 

Microwaveable food products are desired by consumers. Frozen 

food seems to be decreasing as the number of shelf-stable products 

increases. Food compantes will continue to provide conventence 

foods and increase the availability of microwaveable packaging 

(Rothberger, 1987).



In summary, there does seem to be a general consensus that more 

consumers are purchasing microwave ovens and the tasks performed in 

the cooking appliance are limited to heating, re-heating,s and 

defrosting. Information on the usage patterns of college students 

and the extent to which they have itncorporated the microwave oven 

tnto their lifestyle is not available. Therefore, this study was 

designed to determine patterns of microwave usage among students at 

Virginfa Polytechnic Institute and State University, a comprehensive 

university with approximately 22,000 students. 

Justification for Study 

The information gained from this study will be beneficial to 

microwave manufacturers, residential property development 

corporations, and designers of food products and food containers. 

Manufacturers of microwave appliances will be interested in the 

specific uses of the appliance by college students. Once actual 

uses have been determined, manufacturers could design a microwave 

oven that would efther appeal to the student currently in school] or 

for a purchase in the future. If the features, size, and price were 

compatible with the destres of the college student, this market 

could be a potential market if tapped.



Currentlys some residential property development corporations 

are {including microwave ovens in new apartment units. Many of these 

complexes are being geared for the college student who desires to 

live off campus. If these corporations knew what model of microwave 

oven best fit the needs and desfres of the college student, 

appropriate models could be installed. Students may find a higher 

level of satisfaction with their appliance which may result in a 

higher occupancy rate of the apartment complexes. 

Designers of food packages and food products may find that 

microwave usage patterns among college students would assist them in 

developing more foods and appropriate packaging. College students 

are looking for foods that are time efficient and easy to prepare. 

Certain foods that presently have packaging not acceptable for 

microwave use may be redesigned to allow for the option of microwave 

use {fn preparation. Food package designers may find that consumers 

desire microwave directions for food products not currently 

Including microwave directions. If consumer information can be 

relayed back to the package designer, appropriate changes can be 

made that will suit the consumer and increase sales of these 

microwaveable products. 

For these reasons, a study was needed to gain information on 

college students' microwave usage patterns. Results obtained, then



can be distributed to the appropriate professionals. Each user, the 

microwave manufacturer, the residential property developer and the 

product or package designer, can make adjustments in the product or 

service that will help satisfy the consumer.



CHAPTER II 

DESIGN OF THE STUDY 

Purpose and Objectives 

The purpose of this study was to determine microwave usage 

patterns among college students at Virginia Polytechnic Institute 

and State University. The objectives were to determine: 

a) incidence of ownership of microwave ovens 

b) characteristics of students who have a microwave 

oven and those who do not 

c) patterns of use of microwave ovens 

d) characteristics of the present microwave oven 

and one desired in the future 

Theoretical Framework 

The theory used to illustrate the incorporation of the 

microwave oven for cooking tasks {fs Rogers’ Adoption Process (Figure 

1). Rogers (1962) defines the adoption process as the process 

through which an individual passes from just hearing about an 

innovation to final adoption. Five stages comprise the adoption 

process: awareness, interest, evaluation, trials and adoption.
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For this study, the main concentration was the final stage of 

the theory, adoption. Since the subjects of primary interest were 

the portion of the students who presently have a microwave, thus 

have already adopted the appliance, the other four stages preceding 

adoption (awareness, interest, evaluation, and trial) were disre- 

garded. 

Expanding upon Rogers! work, three levels were established to 

express the relative frequency of use and degree of incorporation 

(level of adoption) of the appliance in cooking tasks (Figure 2). 

The first level describes the microwave oven as an appliance used 

infrequently, if at all. At this stage, the owner may have the 

microwave {In the household, but other means of performing cooking 

tasks are used instead. This could be the result of the owner's 

limited knowledge of the capabilities of the appliance. 

If the microwave owner {fs at the second level of adoption, then 

the microwave is used as a supplement to the conventional range. 

Thus, certain tasks have been established that will be performed in 

the microwave, such as heating, defrostings and warming. Usually 

the activities are not expanded to include more complex tasks 

requiring a higher degree of knowledge. Experimentation with the 

appliance and an investigation with different foods and recipes have 

not been practiced. The consumer only accomplishes those cooking



ll 

  

ADOPTION 

‘ 
LEVELS 

      

  

Appliance use infrequently 

Appliance Used as a Supplement 
to the Conventional Range of 
Other App] fances 

Primary Appliance Used for Cooking       

Ejgure 2. The adoption stage expanded to show levels of adoption 
expressed by relative frequency of use.



12 

activities that are on a basic level such as boiling water, heating 

leftovers, or cooking fresh or frozen vegetables. 

When the owner has reached the final level of adoption, the 

appliance is used as the primary appliance for cooking and the 

cooking activities prepared are more complex. Not only is the 

appliance used for heating and warmings but foods are prepared 

requiring a higher level of skill (knowfng time setting, power 

level» etc.). The student realizes that cooking activities 

previously performed solely in the conventional range can now be 

completed in the microwave oven. 

Frequency of use may be related to the features on the 

microwave and the complexity of the food preparation activities. If 

the microwave appliance has a number of features such as variable 

power, automatic defrost, and a minute timer, complex cooking tasks 

may be easier to accomplish and the student may be more motivated to 

experiment with complex cooking tasks and use the microwave beyond 

the basic functions. Conversely, the microwave owner who received 

the appliance as either a gift or as a feature in the current living 

unit may not have the interest to explore the various capabilities 

of the microwave oven. 

The major assumption underlying this study is that owners have 

adopted the microwave according to Rogers! theory of adoption, but
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may be at different use levels. These levels will be examined to 

determine the impact on cooking activities. 

Empirical Model 

The empirical model (Figure 3) is an expansfon of the 

theoretical model. Its purpose is to operationalize the variables: 

levels of adoption, satisfaction, and future purchase, and to show 

the relationship among them. 

Levels of Adoption 

The category that depicts the extent to which the student has 

incorporated the microwave appliance into the household. Two 

components compile levels of adoption: use and complexity of foods. 

Use. Refers to the usage of the microwave in comparison to 

the range. Three stages have been developed: primary appliance 

used for cooking, appliance used as a supplement to the range, and 

appliance used infrequently. These levels are defined in the 

Theoretical Model section. 

Complexity of foods. The second element describes the degree 

of complication involved in preparing the food task performed by 

the owners. This section has been divided into three parts, low, 

mediums and high complexity.
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Demographics 

age, sex, college, class 

appliance information 

  

Level of 

Adoption affects > Satisfaction  _and results in. Future Purchase 

frequency of use extent satisfied plans to buy an 

and complexity of with quality of appliance in 

food preparation foods cooked in the future 

microwave 

Use- Microwave Compared to Range 

a. >Range b. =Range c. <Range 
primary appliance appliance used appliance 

used for cooking as supplement used 

to the range infrequently 

Complexity of Preparation 

a. Low b. Medium c. High 
foods microwaved some previous previous 
for short time knowledge, knowledge 
at one power results usually helpful; 
level usually achieved after foods 

high trial and error difficult to 

prepare 

Figure 2. Empirical model
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Satisfaction 

The extent to which the student is satisfied with the quality 

of the food cooked fn the microwave. Information was derived from 

question 13 of the instrument with the options: most of the time, 

frequently, once in a while or never. Satisfaction levels were 

compared in relation to the use stage the respondent is in. 

Future purchase 

Encompasses both the owners' and non-owners! plans to 

purchase a microwave oven in the future (question 6). Emphasis on 

future purchase in relation to the use stage of the owner. 

Summary 

The empirical model is a visual presentation of the 

relationship among the variables: levels of adoption, satisfaction 

and future purchase. Each student has adopted the microwave as 

described in the theoretical model, but the results of these actions 

need to be focused upon. An interrelatedness is developed which 

determines the outcome, the potential market for future purchases of 

microwave appliances.



Chapter III 

METHODOLOGY 

Development of the Instrument 

An 18 question survey (Appendix A) was developed to provide 

data necessary to meet the objectives a) incidence of ownership, b) 

characteristics of students who have and do not have a microwave 

oven, c) patterns of use of microwave ovens, and d) characteristics 

of the present microwave oven and of one desired in the future. 

Pre-testing was performed to check the accuracy, clarity», and 

appropriateness of the instrument. The subjects used for 

pre-testing were 25 students at Virginia Polytechnic Institute and 

State University who met the criteria of the study. After the 

pre-testing was concluded, the instrument was revised and a final 

draft was prepared. 

Selection and Training of Interviewers 

Interviewers were selected on the basis of their willingness to 

participate and the availability of time to devote to such a study. 

Each assistant was trafned so each understood the questions and the 

objectives of the study. For question number 1 (Do you have a 

microwave?), it was explained that having a microwave oven meant 

16



17 

that there was an appliance in the household available for the 

student to use. If the response to this question was "yes", then 

the questionnaire was completed in its entirety. If the answer to 

question number 1 was "no", then the interviewer skipped down to 

question number 6 to find out if the student would purchase a 

microwave oven in the future. A "yes" response to this question 

would be followed by question number 7 (What features would you 

like your microwave to have?). When a respondent replied "no" to 

question number 6, then the interviewer omitted items 7 through 14 

and requested the demographic information (questions 15 to 19). 

Selection of the Sample 

A random sample of 300 respondents was desired and obtained for 

this study to represent the student population living off campus. 

Based on the number of independent and dependent variables it was 

determined that 300 respondents were needed. Participants were 

chosen from the 1986-1987 Virginia Polytechnic Institute and State 

University student directory. The student, either a graduate or an 

undergraduate, had to live off campus and have a local Blacksburg 

address. To obtain a random sample, 13 names were selected from 

each letter of the alphabet (except for the X, which did not have 13 

names). If there were two names located at the same address and 

telephone number, only one person was chosen. If the telephone
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number tried had been disconnected, if no one answered, or if the 

student refused to participate in the survey, the next name in the 

directory that met the qualifications was utilized. 

Collection of the Data 

Administration of the instrument was by telephone. The data 

were collected May 11 through June 7, 1987, between the hours of 

4:00p.m. and 8:00p.m., Monday through Friday, by the researcher and 

three trained assistants. To aid in accurate and efficient marking 

of responses, a response sheet (Appendix B) was developed and 

utilized. The set-up of this tool also assisted in the coding 

procedure. When the caller was identified, the purpose of the study 

was explained and the questioning commenced. 

Analysis of the Data 

Each question was coded on data coding sheets (Appendix C) for 

computerized statistical analysis. Frequencies were run, the data 

were examined, and coding errors corrected. To assist in the coding 

procedure, some questions that had several options as responses were 

formatted into separate questions. For example, on question 5,» each 

feature became a question in itself with a "yes" or "no" possible 

answer. The same procedure was used for questions 7, 8» 9,and 10.
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On question 18 (In what department is your major?), all 80 

departments were given a number from 01 to 80. The numerical order 

evolved by first specifying the eight colleges in the university in 

alphabetical order, then combining the appropriate departments and 

colleges. Although the interviewer did not request the college the 

student was in, it could be easily determined by knowing the 

department. After all the surveys were completed, the researcher 

felt it beneficial to specify the college each respondent was in. 

This information helps illustrate the diversity of the sample used. 

Descriptive statistics were used to analyze the data. They 

included frequency distribution, means, percentages, and 

contingency tables developed to illustrate the relationship 

between the variables of level of adoption and complexity of the ° 

foods prepared in the microwave, satisfaction, and plans for 

future purchase. The frequency distributions and percentages are 

included in tables which explain findings of the research 

presented in Chapter IV of this paper.



Chapter IV 

RESULTS AND DISCUSSION 

Introduction 

A total of 575 telephone calls were made to acquire 300 

completed questionnaires. A telephone call was recorded if the 

caller dialed the number and got some kind of response. These 

responses varied from an unanswered telephone (137), a busy signal 

(3), a disconnected telephone (52), or the student wasn't home 

(43). If the telephone number listed for the student had been 

changed, then the caller tried the new number to reach the desired 

student. The percentage of students who agreed to complete the 

questionnaire was 52%. On the occasion that the student refused 

(28), the reasons for denial were that the student was just 

leaving, studying for a test, or had a call on the other line. If 

this occurred, the student usually offered to participate if the 

interviewer called back. 

Description of Subjects 

The demographic information for the 154 males and 145 females 

who completed the questionnafres is summarized in Table 1. On one 

survey, the interviewer did not indicate the sex of the 

respondent; thus the total did not equal 300. 

20



Demographic Description of Students 
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Table 1 

Who Did and Did Not Have a Microwave Oven 

  

  

Description Totals y Have % Don't % 

SEX 
Males 154 52 97 49.7 57 55 

Females 145 48 98 50.2 47 45 
Totals 299 100 195 99.9 104 100 

AGE 
18 2 o7 2 1.0 0 0 
19 8 2.6 7 3.6 1 1.0 
20 32 10.7 20 10.2 12 11.5 
21 83 27.7 60 30.6 23 22.1 
22 66 22.0 36 18.4 30 28.8 
23 37 12.3 24 12.2 13 12.5 
>23 12 24.0 41 24,0 22. 24,0 

Totals 300 100.0 196 100.0 104 99.9 

CLASS 
FR 3 1.0 3 1.5 0 0 
sO 20 6.7 14 7.2 6 5.8 
JR 74 24.8 55 28.4 19 18.3 
SR 126 42.3 77 39.7 49 47.1 

GRAD 12 Based 45 23.2 30 28,8 
Totals 298 100.0 194 100.0 104 100.0 

COLLEGES 
Ag. & Life Science 23 7.8 17 8.5 6 6.3 
Arch. & Urban Stud. 15 5.1 10 5.0 5 5.2 
Arts & Sciences 96 32.5 51 25.6 45 46.9 
Business 66 22.3 48 24.1 18 18.8 
Education 13 4.4 13 6.5 0 0.0 
Engineering 65 22.0 46 23.1 19 19.8 
Human Resources 13 4.4 10 5.0 3 3.1 
Veterinary Medicine 4 ded 4 29 Q g.0 

Totals 295 99.9 199 99.8 96 100.0 

  

Note. Totals may not equal 300 due to missing information. 
Percentages may not equal 100 due to rounding.
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The range of ages of the respondents varied from 18 to >23, 

with representation from all designated age groups. A _ large 

portion was found fn the 21 year old segment (27.7%) followed by 

the students that were over 23 (24.0%). Finding only two 

participants 18 years of age could have occurred because freshmen 

attending Virginia Polytechnic Institute and State University are 

required to live on campus. As students progress through their 

college years there is a tendency for students to move off campus 

due to the limited number of dorm rooms available on campus. 

All the students were classified into their respective 

classes. The largest percentage (42.3%) was found in the senior 

class. This figure correlated to the finding that the highest 

incidence of respondents were 21 years of age. A_ similar 

occurrence was shown by graduate students (25.2%), the next 

largest figure in both the class category and the >23 age group. 

Based on the departments listed, each college in the 

University was represented by a varying number of students. 

Three-fourths of the students were in three colleges --Arts and 

Sciences (32%), Business (22%), and Engineering (22%). The 

remaining colleges, Agriculture and Life Sciences, Architecture 

and Urban Studfes, Education, Human Resources, and Veterinary
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Medicine, accounted for the other 24%. Compared to the total 

enrollment of the University, these data seem to be an accurate 

representation. The colleges of Arts and Sciences (33%); 

Engineering (26%), and Business (15%) compile three-fourths of the 

student enrollment and the remaining colleges account for the rest 

(M.M. McLean, personal communication, November 17, 1987). 

Total figures were broken down to show those students who had 

a microwave and those students who did not. Of the 300 

respondents, 97 males and 98 females had a microwave in their 

household. The remaining 57 males and 47 females did not. Ages of 

the two categories were quite similar, except the largest segment 

who had a microwave were 21 (31%) while the most frequent age of 

non-owners was 22. 

In the class category, the majority of the owners (25.6%) and 

non-owners (46.8%) were in Arts and Sciences. These figures were 

followed by Business (24.1%) and Engineering (23.1%) for owners 

and Engineering (19.8%) and Business (18.8%) for the non-owner 

participants. 

Incidence of Ownership 

Total microwave owners were 192 (64%) of the 300 students 

surveyed. It was found that 97 (49.7%) males had an appliance and 

57 (55%) did not. These figures are presented in Table 1; and
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were quite similar to the female response rate where 98 had a 

microwave in their household and the remaining 47 did not. 

Length of ownership, how appliance was acquired, and location 

of microwave are summarized in Table 2. Owners of the appliance 

either had their microwave less than one year (39%), one year 

(15%), or more than one year (46%). This information is displayed 

In Figure 4. 

Data tndicated that 42.2% of the participants received their 

appifance as a gift and the other owners either bought the 

microwave themselves (31.3%) or it belonged to a roommate (21.4%). 

‘The remaining 5% accounted for appliances that came with 

apartments or were borrowed (Figure 5). 

It was found that 95% of microwaves are located in the 

kitchen (Figure 6), with an additional 4% being built-in models 

which were also located in the kitchen. One student indicated 

that the microwave in thefr household was on a cart outside the 

kitchen in the eating area. Informal information indicated that 

many of the appliances owned by the participants were located on 

counter shelves with some placed on top of the refrigerator. 

For question number 6 (Do you plan to buy a/another 

microwave in the future?), 237 students (79%) indicated that they 

would make a future purchase of a microwave appliance. These data
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Table 2 

Incidence of Ownership 
Among 192 Students Who Currently Own A Microwave 

  

  

Question f 

Length of Ownership 
< 1 year 74 
= 1] year 28 
> 1 year 89 

Total 191 

How Microwave Was Acquired 
Bought by self 60 
Gift 81 
Prize 0 
Roommate 4l 
W/apartment 09 
Borrowed O01 

Total 192 

Location of Microwave 
Kitchen 183 
Built-in 8 
Other 1 

Total 192 

  

Note. Students were asked to indicate as many features as 
desired.
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are subdivided into current owners and non-owners. Of the current 

owners, 89% would make another purchase and 61% of the non-owners 

would make a purchase of a microwave oven in the future. 

Characteristics of Microwave Ovens 

From the responses to question number 5 (What features does 

your microwave have?), it was determined that students own 

microwaves with a varfety of capabilities (Table 3). Owners had 

an average of 4.2 features on their current appliance. A minute 

timer, variable power, automatic defrost, and touch controls were 

the features with the highest incidence among the owners. 

In comparison with the features desired by students who would 

purchase a microwave in the future (Table 4), results indicated 

that future owners desire an average of 7.2 features. One option 

given by the students who desired a/another microwave in the 

future was an oven light. A total of 208 out of the 237 students 

responding to question 7 indicated that they would desire that 

feature. Most of the participants desired delay start (63.3%), a 

temperature probe (56.3%), and a browning element (53.8%). For 

each question, the students were asked if there were any features 

that their microwave had or that they desfred that were not asked. 

Responses to questions that had other options were a carousel;
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Table 3 

Features on Microwave Ovens 

Currently Owned By 192 Respondents 

  

  

Features x=4,2 f % 

Minute timer 167 87.4 
Variable power ° 139 72.8 
Automatic defrost 123 64.4 
Touch controls 109 57.1 
Clock 103 53.9 
Temperature probe 60 31.4 
Delay start 59 30.9 
Browning element 25 13.1 
Other 19 9.9 

  

Note. Students were asked to 
present on their appl fance. 

indicate all features
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Table 4 

Features Desired By the 237 Students Who Plan to Purchase a 
Microwave in the Future 

  

  

Features x=7.2 f % 

Minute timer 218 93.6 
Variable power 215 91.9 
Oven Tight 208 88.9 
Automatic defrost 207 88.1 
Touch controls 206 86.6 
Clock 197 84.2 
Delay start 150 63.3 
Temperature probe 134 56.3 
Browning element 128 53.8 
Other/None 36 15.3 

  

Note. Students were asked to indicate as many features 
as destfred.
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oven racks, and convection combination. On question 7, the 

students had the option of answering none for the other option. 

None was determined as just having an "ON" feature with no other 

capabilities. 

Usage Patterns 

The varfable of usage patterns {is a combination of the 

information found in the categories of microwave vs. range and 

complexity of foods prepared. 

Microwave vs, Range 

In order to fully explain the usage patterns, the students 

were divided into four categories according to the results of 

question 12 (In comparison to your range, do you use your 

microwave: more than your range, about the same, or not at all?). 

After analyzing the responses to this question, there were 

students that added the response "less than the range", thus, this 

option was added. It was found that 83 students used their 

microwave more than their ranges 67 owners used their microwave 

equal to their range, 20 students indicated that their microwave 

was used tess than thefr range, and 21 students responded that 

they used their microwave not at all.
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Complexity of Foods. Prepared 

Food preparation tasks were ranked by frequency (Table 5). 

The food tasks were divided into three groups of low, mediums, or 

high complexity indicating the difficulty associated with the task 

in order to obtain a desirable food product. 

Low. complexity. The low complexity food tasks included 

heating small amounts of water, snacks, desserts, liquids, and 

bread, and melting butter, chocolate, and cheese. To obtain the 

desired results, the food only has to be microwaved for a short 

time at a single power level. 

Medium complexity. Activities such as cooking fresh or 

frozen vegetables and hot dogs» reheating foods, cooking 

convenience foods, and defrosting juice require more knowledge 

about using the microwave because the foods can become overcooked 

or not cooked enough. Often, desirable results are achieved after 

trial and error. 

High complexity. The last group consists of defrosting meat, 

cooking meat, making popcorn, cooking eggs, cooking cakes, cooking 

casseroles, and drying herbs. Unless the microwave has the 

appropriate features, these foods are difficult to prepare. Meat
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Table 5 

Cooking Tasks Being Performed tn Microwave 
By the 192 Students Who Currently Own a Microwave Oven 

  “eae oe   

  

Tasks f 2 

Defrosting meat 177 92.2 
Heating snacks 157 82.2 
Cooking frozen vegs. 149 77.6 
Making popcorn 133 69.3 
Heating water 119 62.0 
Heating desserts 102 53.1 
Cooking fresh vegs. 101 52.6 
Cooking casseroles 91 47.4 
Melting butter 87 45.3 
Cooking meat 83 43.2 
Re-heating foods 75 39.3 
Cooking hotdogs 62 32.3 
Cooking eggs 41 21.4 
Baking cakes 40 20.8 
Cooking conv. foods 27 14.1 
Melting chocolate 21 10.9 
Defrosting juice 20 10.4 
Melting cheese 16 8.3 
Heating liquids 12 6.3 
Heating bread 8 4.2 
Drying herbs 1 0.05 

  

Note. Students could indicate as many tasks that 
applied.



35 

which is being defrosted can become cooked in some areas while 

still frozen in others. Cooking meat and eggs takes a real knack 

to prepare successfully. These foods can be unappetizing both in 

appearance and in texture. Recently, manufacturers have begun to 

market microwaveable cake mixes and popcorn pouches” with 

preparation instructions on the product package. The directions 

fail to encompass all types of microwave wattages and settings. 

Thus, consumers must be able to alter the timing to correlate with 

their microwave. High compiexity food tasks require more 

knowledge about preparation than just turning on the appliance. 

To relate this information to the theoretical framework of 

this study, a 3x4 contingency table was developed to illustrate 

the findings (Table 6). On the horizontal axis are the three 

categories of food preparation activities. The vertical axis 

depicts the level of adoption as determined by question 12. 

The results indicate that the 83 students who are using their 

microwave more than thefr range are preparing more medium 

complexity foods (48%) and low complexity foods (41%) than the 

other designated groups. Students (n=67) who use their microwave 

equal to their range prepare the greatest number of high 

complexity foods (47%) and the fewest simple foods (30%) compared.



36 

Table 6 

Food Preparation Tasks x Level of Adoption 
Among 192 Microwave Owners 

  

  

Level of Complexity of Food Preparation Tasks 
Adoption 

High Medium Low 

>Range 45% 48% 41% 
n=83 

=Range 47% 44% 30% 
n=67 

<Range 23% 34% 37% 
n=20 

Not at all 27% 32% 36% 
n=21 

Missing 
n=1 

  

Note. Students could choose as many activities as desifred.
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to the other three groups. In the less-than-range category, most 

foods prepared are of simple (37%) or of medium complexity (34%). 

Satisfaction 

To determine satisfaction levels among the students at the 

various levels of adoption, a 4x4 contingency table was developed 

(Table 7). Students using their microwave more than the 

conventional range were satisfied most of the time with greater 

frequency (78%), than any of the other adoption levels. In the 

satisfaction level of frequently, the highest incidence was seen 

among students who use their microwave less than the conventional 

range. 

Future Purchase 

Current microwave owners desfring to purchase another 

appliance in the future is summarized in Table 8. Those students 

using their microwave more than the conventional range had the 

highest incidence for future purchase (93%). This figure was 

followed by students using their microwave as a supplement to the 

conventional range (90%), those students indicating their level of 

adoption as was not at all (86%), and finally» the respondents who 

were at the adoption level of less than conventional range (80%). 

In response to question 10 (Where do you get the information 

you need, to know the setting to use?), it was found that 57.3% 

said they guess as to the settings required to obtain a
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Table 7 

Satisfaction x Level of Adoption 
By 192 Owners of Microwave Ovens 

  

  

Level of Satisfaction 
Adoption 

Most of Erequently Once in Never 

the time a while 

>Range 78% 17% 3.6% 0% 
n=83 

=Range 73% 19% 6% 1.5% 
n=67 

<Range 60% 25% 15% 0% 
n=20 

Not at all 71% 24% 0% 5% 
n=21 

Missing 
n=] 
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Table 8 

Future Purchase x Level of Adoption 
By 192 Students Who Currently Own a Microwave 

  

  

Level of Future Purchase 

Adoption 

>Range 93% 
n=83 

=Range 90% 
n=67 

<Range 80% 
n=20 

Not at all 86% 
n=21 

Missing 
n=l 
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satisfactorily prepared food product (Table 9). Information gained 

from the product package (35.4%) and microwave cookbook (26.0%) 

were the second and third most chosen options. 

For question 14 (What are your dissatisfactions with the 

foods prepared in the microwave?), 58 of the 192 students who 

responded to the question indicated that the food was heated 

unevenly (Table 10). The second dissatisfaction was "other", 

which included appearance. There wasn't a high incidence for 

"dissatisfaction with taste" (8.9%) and "not hot" (8.5%). 

Discussion 

From the information gained from this study, it can be 

determined that there is a high incidence of microwave ownership 

among college students living off-campus at Virginia Polytechnic 

Institute and State University. The potential market for future 

purchases of microwave appliances is even higher. There seems to 

be a general acceptance of the microwave as a means to complete 

food preparation tasks. Owners of these microwaves have adopted 

the appliance, thus are in the adoption stage as conceptualized in 

Rogers'(1962) Adoption Process, and either use their microwave 

more than their ranges as a supplement to their range, or less 

than their range. The highest level of satisfaction was seen 

among students who utilize their microwave more often than their



41 

Table 9 

References Used to Know Settings 
By 192 Students Who Currently Own a Microwave Oven 

oe 

  

References f * 

Guess 110 57.3 
Product package 68 35.4 
Microwave cookbook 50 26.0 
Other 35 18.2 
Appliance cookbook 20 10.4 
Range cookbook 3 1.6 
Magazines & Newspapers 2 1.0 

- 

Note. Students were asked to indicate as many 
as applied.
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Table 10 

Dissatisfactions With Foods Cooked in Microwave 

By 192 Students Who Currently Own a Microwave Oven 

  

Dissatisfactions f % 

Uneven 58 30.4 
Other 53 28.0 
Tough 34 17.9 
Taste 17 8.9 
Not hot 16 8.5 

om   

Note. Students were asked to indicate all that 
applied.
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conventional range. These students are preparing more foods and 

foods of a higher complexity than those who have not incorporated 

the microwave into their lifestyle to as great an extent (1f.e.;, 

have not reached as high a level of adoption, as shown in the 

theoretical model). 

These students all possess the characteristics of early 

adopters (Rogers, 1983) by virtue of current involvement in higher 

education and the potential for higher than average incomes 

following graduation. However, analysis of the data makes 

apparent the differences in levels of adoption and satisfaction 

and, subsequently, the propensity to purchase this appliance in 

the future.



CHAPTER V 

SUMMARY, RECOMMENDATIONS, CONCLUSIONS AND IMPLICATIONS 

Summary 

With the national saturation level of microwave ovens 

reaching over 60.5%, there seems to be a new market segment for 

this appliance, the college student. Students are a good group to 

study, because they are more accepting of innovations and they are 

the purchasers of the future. As college students progress 

through school there is a higher incidence of students who live 

off campus, and thus, prepare their own meals. To date, there has 

been no investigation reported on the usage patterns of microwave 

ovens by college students. 

The data for this study were responses to a telephone survey 

to determine microwave usage patterns among 300 college students 

living off campus at Virginia Polytechnic Institute and State 

University. Administration of the research instrument was 

conducted in May and June 1987. Specific objectives of the study 

were to determine incidence of ownership, characteristics of the 

microwave ovens, usage patterns, and characteristics of the 

students who own a microwave and those who do not presently own a 

microwave appliance. 
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Those students who had a microwave in their household were 

categorized according to use of their appliance in relationship 

with their use of their conventional range. In addition, the food 

tasks that were indicated were categorized into low, medium, and 

comp 1ex. Relationships were observed and conclusions formed. 

Conclusions 

From the results of this study, conclusions drawn were that: 

l, 

4. 

There fs a high incidence of microwave ownership among 

college students at Virginia Polytechnic and State 

University. 

The characteristics of owners and nonowners were similar. 

Usage patterns seem to relate to the level of adoption. 

Those using the microwave more than the range are 

preparing a greater number of food items and more food 

items of a greater complexity than students at lower 

levels of adoption. 

The market for future purchases of microwave appliances ifs 

positive. Students desire models with an average of seven 

features (minute timer, variable power, oven light, 

automatic defrost, touch controls, clock, and delay 

start).
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Implications 

Findings from this study indicate that microwaves are being 

utilized by college students living off campus. Current owners 

have an average of four features (minute timer, variable power, 

automatic defrost, and touch controls). Students desiring to 

purchase a microwave in the future desire an average of seven 

features (minute timer, variable power, oven light, automatic 

defrost, touch controls; clock, and delay start on their 

appliance. 

Manufacturers should become sensitive to the desires of the 

college student, because this market is a potential market if 

tapped. The actual design and features are the aspects that lead 

to the greatest satisfaction with the foods that are prepared. 

Further, it was found that those who used the appliance more had 

higher levels of satisfaction and were more interested in buying 

another model in the future. Marketers need to communicate what is 

available to the consumers to increase their sales.
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Limitations and Recommendations 

Certain limitations have been noted and recommendations for 

further study have been derived: 

Limitation- The sample used was limited to 300 students 

Tiving off campus in the Blacksburg, Virginia area. 

Recommendation-Further research is needed with samples in 

various geographic locations to determine if there are varying 

trends in microwave ownership and usage patterns. 

Limitation- The list of food items on the interview schedule 

perhaps was not broad enough to include all specific food 

preparation activities. 

Recommendation-Further research jis needed to determine 

specific foods prepared, in order to develop classifications of 

microwave users.
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APPENDIX A 

INSTRUMENT
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CODE SHEET 

ID number 

QUESTION 

1. 

2. 

Do you have a microwave? 

1=No 2=Yes 

How long have you had it? 

l= lyr 2=lyr 3s lyr 

How did you get it? 

l=self 3=prize 52w/apt 
22gift 4=roommate 6=borrowed 

Where do you have it? 

l=kitchen 3=other 
2=built-in 

What features does your microwave have? 

l=no 2=yes 

“touch controls 
~temperature 
“browning element 
-automatic defrost 
~delay start 
“variable power 
-clock 
“minute timer 
-other 

Do you plan to buy a/another microwave in 
the future? 

l=no 2=yes 

If you were going to buy another micro- 
wave what would you like it to have? 

l=no 2=yes 

-touch controls 
-temperature probe 
-browning element 
“automatic defrost 
“delay start 
“variable power 
-oven light 
-clock 
“minute timer 
~other/none 

COLUMN 

1-3 

17 

18-27



10. 

ll. 

12. 

53 

Do you use your microwave for: 

l=no 2=yes 

-small amounts of water 
~fresh vegetables 
-frozen vegetables 
-defrosting meat 
-cooking meat 
“making popcorn 
“heating snacks 
“heating desserts: cakes, ice cream 
-cooking eggs 
~cooking cakes or other desserts 
-cooking casseroles 

What other things do you cook in your 
microwave? 

l=no “2=yes 

-butter 
-hot dogs 
“melt chocolate 
-defrost juice 
“other (melt cheese) 
“other (heating bread) 
-~other (convenience foods) 
~other (re-heating) 
-other (heating liquids). 
“other (drying herbs) 

Where do you get the information 
you need, to know the settings to use 

l=no 2=yes 

-appliance cookbook 
“microwave cookbook 
“con. range cookbook 
“mag. & newspaper 
~product package 
“guess 
-other 

What is the most frequent amount of time 
you set your microwave for? 

l= lmin 2=lmin 3=1-2min 422-7min 

In comparison to your range, do you use 
your microwave: 

l=more than your range 
2zabout the same 
3=not at all 
4zless than your range 

COLUMN 
28-38 

39-48 

49-55 

56 

57 

p. 2



13. 

14. 

15. 

16. 

17. 

18. 

19. 

54 

Are you satisfied with the quality 
of the foods that you cook in your 
microwave? 

l=most of the time 
2=frequently 
32once in a while 
4=never 

What are your dissatisfactions? 

l=no 2=yes 

-uneven 
“not hot 
~tough 
-taste 
~other 

Sex 

l=male 2=female 

Age 

1=18 3=20 5=22 7= 23 
2=19 4=21 6=23 

Class 

12FR 2=SO 3=JR 4=SR 5=GRAD 

Department of major? 

College of major 

p. 

COLUMN 
58 

59-63 

64 

65 

66 

67-68 

69 

3
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APPENDIX B 

RESPONSE SHEET



10. 

ll. 

12. 

13. 

14. 

15. 

16. 

17. 

18, 

l. 

56 

ID# 

RESPONSE SHEET 

no 2. yes 

1.<1 2, lyr 3. 7lyr 

1. 

l, 

self 2. gift 3. prize 4. roommate 5. w/apt 

kitchen 2. built-in 3. other 

l=no 2=yes 

4. 

b. 
ce 

1, 

a. 

b. 

c. 

d. 

a. 

b. 

c. 

1 2 d- lo 2 gl 2 

1 2 ew lL 2 he lL 2 

1 2 f, lo 2 i. ocher 

no 2. yes 

leno 2yes 

1 2 el 2 i. lL 2 1. other 

a fel 2_ j- LL 2 m. other 
1 2 glo 2 ke lo 2 

‘lo 2 hel 2 

1l=no 2=syes 

1 2. dl 2 g lL 2 j- Le 2. 

1 2 el 2 he Lo 2 ke lL 2 

1 2 f. lL 2 i,k 2 

Ll. 

Dept of major 

melt butter 2. hot dogs 3. mele chocolate 4. defrost juice 

ocher 6. other 7. other 

  

appliance cookbook 2. microwave cookbook 3. con. range cookbook 

mag. & newspapers 5. product package 6. guess 7. orher 

<lmin 2. lmin 3. 1-2min 4. 2-?min 5. >7min 

more 2. same 3. not at all 

most of the time 2. frequently 3. once in a while 4. never 

uneven 2. noc hot 3. tough 4. casce 5. other 

Male 2. Female 

18 2.19 3. 20 4. 21 5. 22 6. 23 7.523 

FR 2, SO 3. JR 4. SR 5. GRAD
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APPENDIX C 

DATA CODING SHEET
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