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CHAPTER I 

I NTRODU CTI ON 

The key to performance improvement i~ measurement. Lord Kelvin 

once said (Yale Management Guide. to Productivity, 1979, p. 2): 11 When 

you can measure what you are speaking about and express it in numbers, 

you know something about it, but when you cannot express it in num

bers, your knowledge is of a meager and unsatisfactory kind. 11 Most 

food service managers are unable to measure performance, due to their 

lack of understanding of performance and its seven criteria. 

This situation was discovered by both Robertson (1982) and Shaw 

(1983), whose research were part of the Food, Nutrition and Institu

tion Administration Department at Oklahoma State University•s study 

into productivity in the food service industry. Robertson researched 

the various productivity measures used ·by dietitians and supervisors 

in hospitals, while Shaw researched members of the American Dietetic 

Association with management responsibilities in health care delivery 

systems. 

As determined by Robertson (1982), productivity measures used in 

hospitals were actually indicators of other performance criteria, such 

as effectiveness and efficiency, or indices of quality of work life, 

such as absenteeism or turnover. These performance criteria were 

indicated by Shaw (1983) to be effectiveness, quality, quality of work 

life, innovation, productivity, profitability and efficiency (Figure 
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1). The relationship between these seven performance criteria is an 

interchangeable one, as explained in the review of literature. 

Purpose of the Research 

The purpose in this research was to discover what methods of 

measuring the seven performance criteria are currently being used by 

the restaurant industry. This research is a twin study; hence, four 

of the performance criteria will be emphasized by this researcher, 

while Lamb (1984) will concentrate on the study of productivity, 

profitability and efficiency. Effectiveness, quality, quality of work 

life and innovation will comprise the. majority of information in this 

research report. 

Objectives of the Study 

The objectives in this research were: 

1. Identification of the specific methods used by the Missouri 

Restaurant Association members for the measurement of performance. 

2. Assessment of effectiveness, quality, quality of work life 

and innovation and their measurement in Missouri restaurants, so that 

standard measures may be developed which will aid in the development 

of improved strategies for restaurants. 

3. Assessment of the relative importance and the time spent on 

each criteria. 

4. Formulation of suggestions as to how standards may be used by 

restaurant managers. 

2 
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Hypotheses of the Study 

The hypotheses postulated for this study were: 

H1 - There will be no significant difference in the effectiveness 

measures used to evaluate goal attainment by restaurateurs based on 

selected personal variables of: 

a. age 

b. years of education 

c. position title 

d. number of years experience 

e. training in productivity measurement 

H2 - There will be no signficant difference in the effectiveness 

measures used to evaluate goal attainment by restaurateurs based on 

the following selected restaurant variables: 

a. type of restaurant 

b. seating capacity 

c. average check charge/person 

d. average yearly income 

H3 - There will be no significant difference in the quality 

control measures used by restaurateurs based on personal variables as 

stated in H1• 

H4 - There will be no significant difference in the quality 

control measures used by restaurateurs based on restaurant variables 

as stated in H2• 

H5 - There will be no significant difference in the QWL measure

ments used by restaurateurs based on the personal variables as stated 

in H 1• 
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H6 - There will be no significant difference in the QWL measure

ments used by restaurateurs based on the restaurant variables as 

stated in H2• 

H7 - There will be no significant difference in the rewards 

linked with performance·measures used by restaurateurs based on per

sonal variables as stated in H1. 

H8 - There will be no significant difference in the rewards 

linked with performance measures used by restaurateurs based on res

taurant variables as stated in H2• 

Hg- there will be no significant difference in the innovation 

techniques used by restaurateurs based on personal variables as stated 

in H1. 

H10 - There will be no significant difference in the innovation 

techniques used by restaurateurs based on restaurant variables as 

stated in H2. 

H11 - There will be no significant difference in the processes, 

methods, products or technology used within the last three years by 

restaurateurs based on personal variables as stated in H1. 

H12 - There will be no significant difference in the processes, 

methods, products or technology used within the last three years by 

restaurateurs based on restaurant variables as stated in H2. 

Assumptions and Limitations of the Study 

Tne following assumptions were made in this study: 

1. Restaurant managers surveyed have adequate understanding of 

performance measures to objectively respond to the questionnaire. 
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2. Respqnses to the questionnaire will be based on fact, and not 

the perceived correct responses as assumed by the restaurant manager. 

There was only one limitation accepted for the study: only 

members of the Missouri Restaurant Association will be surveyed. 

Results will only be generalized to this group. 

Definition of Terms 

The following definitions were accepted for this study: 

Commercial Food Service. Those establishments which are open to 

the public, are operated for profit and which may operate facilities 

and/or supply meal. service on a regular basis for others (West et al., 

1977). 

Effectiveness. The degree of achievement of objectives (Smalley 

and Freeman, 1966). 

Efficiency. The relationship between achievement of objectives 

and consumption ofresources (Smalley and Freeman, 1966). 

Fast Food. Restaurants that follow a limited menu and highly 

standardized service, ranging from speciality houses offering only one 

or a few items, to drive-ins and other kinds of fast-food service 

(Stokes, 1974). 

Family Restaurant. Sometimes referred to as coffee shops, offer-

ing waitress service and avoiding self-service in their operating 

format. They usually offer breakfast, lunch and dinner, and an exten

sive menu (Powers, 1984). 

Franchise. Independent individuals are licensed by a parent 

company to operate its outlets, using its brand name, and dispensing 
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its products or services under approved methods. The franchisee must 

invest a certain amount of capital in his operation (Stokes, 1974). 

Full Service. Refers to the style of service in the dining room, 

the menu and style of preparation. A traditional full service restau

rant offers a wide variety of menu choices, and most full service 

restaurants prepare most of their food 11 from scratch .. (that is, from 

fresh or raw ingredients) (Powers, 1984). 

Innovation. Deliberate, novel, specific change aimed at accomp

lishing the goals of the system more effectively (Mueller, 1971). 

Performance. A combination of organizational functions of effec

tiveness, quality, quality of work life, innovation, productivity, 

profitability and efficiency (Sink, 1983a). 

Productivity. A ratio of outputs to inputs (Adam, Hershauer and 

Ruch, 1978). 

Profitability. The product .of productivity and price recovery, 

or the difference between revenues and expenses (Midas, 1981). 

Quality. Conformance to a standard (Scanlon and Hagan, 1983). 

Quality of Work Life. The degree to which work provides for an 

individual to meet a variety of personal needs--to survive with secu

rity, to interact with others, to feel useful, to be recognized for 

achievement and to have an opportunity to improve one•s skill and 

knowledge (Lippit, 1978). 
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CHAPTER II 

REVIEW OF LITERATURE 

According to Shaw and Capoor (1979), managerial control is the 

process by which managers assure that resources are obtained and used 

effectively and efficiently in the accomplishment of the organiza

tion's objectives. Managerial control is necessary for all facets of 

performance. Sink (1983a) listed seven criteria of performance: ef

fectiveness, quality, quality of work life, innovation, productivity, 

efficiency and profitability which must be controlled individually, 

even though they overlap and are interrelated. When studying one of 

the seven criteria, it is difficult to disengage it from the other 

six. 

The term 11 performance, .. however, does encompass a 11 areas of the 

organization, and to determine an organization's performance, each 

criteria must be examined (see Figure 1, Chapter I). This examination 

must begin with measurement. Drucker (1974) demanded that more atten

tion be paid to measurement, claiming that few factors are as impor

tant to the performance of an organization, and every person in it, 

although measurement is the weakest area in management today. Mea

surements are needed for three very important reasons: (1) to deter

mine where a business stands in relation to its standards, in order to 

identify and justify specific improvements, (2) to establish a base

line for measurement of progress, and (3) to help identify specific 
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problems for improvement action (Fitz-enz, 1980). Without measure

ments, management will not be able to identify performance problems 

and explore their causes. 

This chapter is an attempt to define the seven performance cri

teria and to explore the methods of measurement, control and the 

improvement of each. Because this research is part of a twin study, 

four of the seven pe~forma~~e criteria (effectiveness, quality, qual

ity of work life and innovation) will be covered in detail in this 

study, while productivity, efficiency and profitability will be 

covered briefly here and at length in the study conducted by Lamb 

(1984). 

Effectiveness 

Traditionally, effectiveness has been viewed and operationalized 

in terms that encompass all. seven criteria of performance, such as 

organizational productivity, net profit, accomplishment of mission, 

organizational expansion, morale, turnover/absenteeism, employee sat

isfaction and others. These surrogate measures, however, have failed 

to generate a single widely acceptable definition of effectiveness. 

According to Georgopoulos and Tannenbaum, (1957), organizational 

effectiveness is the extent to which an organization, as a social 

system, given certain resources and means, fulfills its objectives 

without incapacitating its means and resources, and without placing 

undue strain upon its members. 

9 

Similar to this concept is Friedlander and Pickle•s (1968) belief 

that effectiveness must take into account the profitability of the or

ganization, the degree to which it satisfies its members and the degree 



to which it is of value to the larger society of which it is a part. 

This perspective includes system maintenance and growth, and both 

subsystem and environmental fulfillment. In this definition, internal 

system components are those within the organization•s formal bound

aries, while societal components are part of the larger environment in 

which the organization is located. 

Bennis (1969) viewed effectiveness as a state which organizations 

strive to attain. Given this definition, once an organization ac

quires certain characteristics s~ch as high productivity and low 

turnover, it becomes effective. Etzioni (1960) focused on a more 

dynamic conceptualization of effectiveness, this being how well an 

organization can acquire and utilize its resources efficiently in a 

constantly changing environment. 

The definitions of effectiveness and efficiency are often inter

changeable between experts, but Smalley and Freeman (1966) distin-

~ guished between the two by defining effectiveness as the degree to 

which an organization achieves its objectives, and efficiency as the 

relationship between achievement of objectives and consumption of 

resources. They expanded on this distinction, explaining that effec

tiveness and production relate to output alone, whereas efficiency and 

productivity relate to the ratio of output to input. Therefore, by 

this definition, it is possible to be effective without being effi

cient. Drucker (1974) distinguished between effectiveness and effi

ciency by describing efficiency as being concerned with doing things 

right, while effectiveness is doing the right things. 

The many conceptualizations of effectiveness may be classified as 

belonging to one of the following three approaches: (1) the goal 
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achievement approach, (2) the open systems approach and (3) the struc

ture and process approach. The goal achievement and the open systems 

approaches are widely researched theories on organizational effective

ness, while the structure and process approach is more a study of the 

assumed determinants of effectiveness than of effectiveness itself 

(Bluedorn, 1980). 

11 

Under the goal achievement theory, goals are defined as value 

premises which can ser~e as inputs to decisions (Simon, 1957). Accord

ing to Etzioni (1960), e~fectiveness, in its simplest version, has 

been defined as the degree to which an organization realizes its 

goals, and the higher the degree of goal achievement, the greater the 

organization • s effectiveness. Ha 11 ( 1980) stated that camp 1 exity 

enters the picture with the realization that most organizations have 

multiple and frequently conflicting goals. Kochan, Cummings and Huber 

(1976) noted that structural differentiation in organizations is re

lated to goal diversity and goal incompatability. Hannan and Freeman 

(1977) analyzed the goal model and noted-two problems beside goal 

multiplicity. One of these problems is the fact that organizational 

goals are usually general rather than specific, which makes analysis 

difficult. The second problem is that temporal dimensions are too 

seldom considered, causing disastrous long term problems if effective

ness is overly emphasized in the short run, and immediate problems if 

emphasis is placed on long range goals only. 

Measuring effectiveness in the goal model is difficult, due to 

what Ha 11 ( 1980, p. 583) terms the 11 bounding system, 11 or the determi

nation of which events occur outside and inside the organization. De

spite these problems, the goal model has remained a dominant approach 



to organizational effectiveness because organizations do utilize . 

goals, which then become central keys to both theories of organiza

tions and of organizational effectiveness. 

According to Bluedorn (1980), in the open systems framework, the 

concept of organizational effectiveness is defined by a number of 

basic premises: (1) an organization is an identifiable social entity, 

(2) an organization is located in an environment from which it must 

obtain scarce and valued resources, usually in an exchange process, 

(3) the value of the resources is due to the facilitation of the 

organization's ability to act and function, (4) the organization is 

usually located in a competitive environment with similar organiza

~ions also needing the scarce and valued resources and thus (5) the 

effectiveness of the organization is reflected in its ability to 

secure scarce and valued resources from its environment. Seashore and 

Yuchtman (1977) defin~d the effectiveness of an organization as the 

ability to exploit its environment in the acquisition of scarce and 

valued resources to sustain its functioning. These resources can be 

in the form of raw materials, money, labor and customers, and their 

acquisition is based upon what the organization is attempting to 

achieve. The resource acquisition approach achieved popularity due to 

its clear linkage of the environment orientations. 

Pennings and Goodman (1977) attempted to combine the goal and 

resource acquisition theories, defining resource acquisition as con

straints that must be met before goals can be obtained. This theory 

neglected the fact, however, that many criticalities of organizations 

are beyond management's controls, such as energy crises or economic 

downturns. Also overlooked are those mandates which are externally 
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controlled, such as federal and state regulations, including affirma

tive action, minimum wage, OSHA and others. Refusing to deal with 

these mandates contains the threat of loss of funds, loss of personnel 

or loss of business. Much time and effort is required, then, for 

organizations to carry out goal attainment and resource acquisition in 

the face of these constraints. 

The third approach, the structures and processes theory, includes 

such things as job satisfaction, absenteeism and turnover rates, the 

presence or absence of certain types of equipment and programs and 

others. These factors are really supposed to be determinants of some 

type of goal achievement rather than the ultimate goals themselves. 

(In this study, some of the aforementioned measures are in the realm 

of Quality of Work Life.) 

These models of organizational effectiveness have taken a macro 

approach, but what is needed is a clear understanding of an organiza

tion•s functional and environmental uniqueness. Attempts to measure 

effectiveness should be made with reference to the operative goals 

that an organization is pursuing. According to Steers (1975), it is 

more logical to view effectiveness as the capacity of an organization 

to use its resources successfully toward specific ends. 

There is a lack of consensus as to what constitutes a useful and 

valid set of effectiveness measures. Steers (1975) reported that nor

mative models lack a rational or empirical defense of why the criteria 

represent a true measure of effectiveness and why the model should be 

applied to other organizations. On the other hand, descriptive models 

take a more empirically based approach, describing characteristics 

13 



that emerged as a result of investigation. Such descriptions do not 

carry normative implications. 
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Fitz-enz (1980) argued that effectiveness will always be measured 

as a combination of subjective and objective data because it cannot be 

precisely quantified. Not only is the criterion difficult to quantify, 

it is also unstable. Evaluative criteria for effectiveness at one 

point in time may be inappropriate or misleading at a later time. 

Georgopoulos and Tannenbaum (1957) suggested, therefore, that flexibil

ity in the face of change should or ought to be a defining character

istic of organizational effectiveness. A possible solution to this 

problem would be the development of contingency models capable of 

accounting for changes in environmental conditions or shifts in goal 

preferences as they relate to organizational effectiveness. These 

models would be flexible and could realistically be applied to a wider 

range of organizations. 

Quality 

According to Scanlon and Hagan (1983), in terms of measured 

performance, quality can only mean conformance to a standard. That 

is, quality can only be achieved when the end product or service, as 

delivered to the customer, looks and performs exactly the way the 

instructions say it should. Adam, Hershauer, and Ruch (1978) de

scribed potential quality as essentially a design or planning concept, 

while achievement of potential quality depends upon techniques of 

management. An organized, scientific approach to quality management 

is required to maintain or develop a quality reputation. This ap

proach applies to all areas of service work--the people who deliver 



the service to the customer, and the people who provide support serv

ice to these frontline operations. 

There is a close relationship between quality and productivity 

referred to by Deming (1982, p. 12), in his statement that 11 Nobody 

seems to understand except the Japanese that as you improve quality, 

you improve productivity. 11 In Japan, quality and productivity are 

almost synonomous, while in the United States.they are regarded as 

different issues with different meanings. All too often, quality is 

neither defined or measured in the United States. 

This relationship has also been labeled as a give and take one. 

Smalley and Freeman (1966) stated that at any given high quality 

level, the quality-cost ratio is constant, and any increases in 

quality must be accompanied by corresponding increases in costs. At 

any given high quality level, one may reduce costs by improving pro

ductivity. The best solution here is to attain a specified quality 

level at a cost corresponding to the best possible productivity level. 

The difference between most United States management and Japanese 

management in terms of quality, is the adverse relationship in United 

States• industries between production people whose goal is to meet 

production schedules and the people whose goal it is to insure pro

duction quality. A common goal to produce a product that meets spec

ifications, with minimum waste and delays, would allow for a team 

approach and involvement. This passes the responsibility of quality 

on to everyone. Without this attitude of responsibility, there is 

little chance for achieving a smooth-flowing, functioning process with 

maximum productivity. 

15 



In service organizations, prosperity results from high quality 

customer service. A service enterprise will grow in direct proportion 

to its ability to maintain high levels of customer service while 

increasing the productivity of its own people. The key to high qual

ity and high productivity lies in recognizing that service organiza

tions compete primarily through management policies rather than 

through comparison of specific products. Because the products of 

restaurants tend to be homogenous, the difference between them lie in 

. the policies built upon perceptions of customer demands and opportuni

ties presented by the marketplace. Personal service to customers 

increases an organization's market-driven integration which, when 

increased, strengthens'the connection between quality of service and 

productivity. According to Shaw and Capoor (1979), the closer people 

can be brought to the satisfaction of seeing the results of their 

efforts, the better their performance is apt to be. 

16 

In the restaurant industry, the major method of measuring q~ality 

has traditionally been testing of food by cooks, servers, or supervi

sors. This method lacks reliability, however, because individual 

sensory evaluation is influenced by external sources and by the possi

ble difference between the quality standards of preparation personnel 

and those of the consumer of the food. According to Ruf and David 

(1975), characteristics of quality include appearance, taste, texture 

and temperature of the product, and such service measures as appearance 

and accuracy of items served. Sanitation quality can be measured by 

evaluating cleanliness and orderliness of the preparation and service 

areas. 



Midas (1981), however, divides quality into two categories: (1) 

production quality which is the level of production efficiency in 

meeting the specification increased b~ eliminating waste, delays and 

poor workmanship, and (2) product quality, which is the level of 

relevance, uniformity and dependability satisfactory to the customer, 

increased by better design specifications. Enhancing the quality of a 

product will require improving the specification through the manage

ment, production and service people. Quality improvement can be 

achieved by 11 doing it right the first time, next time, and every time 11 

(Scanlon and Hagan, 1983, p. 23). To improve quality, a program of 

ongoing quality measurements, analysis and corrective action is 

needed. 

Midas (1981) proposed that to improve at anything, we must mea

sure where we are today, set some goals and then track our perfor

mance. Quality must be measured and tracked, to ensure that it 

produces a positive effect on productivity, which is defined as output 

divided by input, where input includes labor, capital, material and 

energy. Quality, as defined by Adam, Hershauer and Ruch (1978), is 

the degree to which a product of service conforms to a set of prede

termined standards related to the characteristics that determine its 

value in the marketplace and its performance of the function for which 

it was designed. In measuring quality, several requirements must be 

met. First, due to the nature .of the productivity ratio, both inputs 

and outputs must be measured. A second requirement is that tech

nology, group behavioral factors and economic variables must all be 

measured. 
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An ideal quality strategy is to do things right the first time, 

eliminate waste and delays and have a long-range defect-prevention 

attitude rather than a short-term, ••find-it-and-fix-it" attitude. 

According to Shaw and Capoor (1979), implementation of management 

policies through organization planning, management and operational 

control can result in improvements in both quality of service and 

productivity. Quality is enhanced by: 

an organization being adaptive and responsive to demands of 
its marketplace 

- key personnel who are motivated to develop and grow 

- employee satisfaction which stems from performing complete 
jobs and being aware of the end result 

- establishment of consistent priorities and measures of success 

- consistent standards of quality and performance 

Hetherington (1982) proclaimed that any quality assurance program 

requires a quality coordinator, whose job it is to note discrepancies 

from established standards. Quality assurance is defined by Snider 

(1983) as the management process by which customer expectations are 

met without error every time. This definition applies to quality in 

every foodservice operation. Quality is measured strictly through 

such tools as market research, public opinion polls, review of com-

petitive activities or analysis of complaints and compliments. These 

customer expectations should be converted into well-defined specific 

requirements which serve as the target against which the entire serv-

ice process must be designed. They can also be used to set acceptance 

criteria for all operations leading up to the end product or service. 

Establishing service quality standards means deciding upon the image 

projected by the organization; an image customers will remember, 
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return to .and tell others about. It also means determining the exact 

standards of performance that each employee must meet so that the 

image can be achieved and a quality reputation can be established and 

maintained (Sanlon and Hagan, 1983). 

There are three obstacles to a quality management in a service 

business: (1) managers of service businesses are unfamiliar with the 

substance and value of quality control principles, (2) investments in 

control programs are often viewed as unnecessary expenses rather than 

programs with a payback, and (3) service personnel do not generally 

listen to customers--their complaints are irritants rather than 

opportunities. 

Unsatisfactory quality, defined by Scanlon and Hagan (1983), is 

undesirable results due to unwanted and unnecessary variations in 

performance. The cause of the problem is almost always attributed to 

standards of performance being weak or nonexistent. The reason for 

the problems is usally that individuals--managers, supervisors and 

workers--are free to set their own standards of performance. The 

solution, then, is to establish a quality management system which 

means setting performance standards, measuring performance against the 

standards and then developing a quality improvement program. 

Quality of Work Life 

Lippitt (1978) defined quality of work life (QWL) as referring to 

the degree to which work provides an opportunity for an individual to 

meet a variety of personal needs--to survive with security, to inter

act with others, to feel useful, to be recognized for achievement and 

to have an opportunity to improve one's skills and knowledge. Lawler 
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and Mirvis (1981) viewed QWL as characteristics of the organization, 

the work place and the work which influence an employees• satisfac

tion, well-being and behavior both at work and off the job. This 

conception included economic, social and psychological aspects of 

work. According to Lissy (1982), QWL programs improve the utilization 

of human resources to be responsive to the concerns and needs of 

employees, and the improvement of wor·k processes to assure the effec

tiveness and success of an organization. 

According to Cummings, Molley and Glen (1975), few problems face 

practicing managers as persistently and few areas in management ur

gently require a unified treatment than the related issues of job 

satisfaction, productivity and organization design. Skrovan (1980) 

defined QWL as an organizational process enabling all members to ac

tively participate in shaping the organization•s environment, striv

ing to improve the effectiveness of the organization. 

Mai-Dalton, Latham and Fiedler (1978) stated that over five 

million persons are employed in the food service industry. This 

number may stay relatively stable,_but food service managers are 

plagued with high rates of turnover, absenteeism and shortage of both 

skilled and unskilled personnel. These problems are due to worker 

dissatisfaction because of such problems as differences between what 

the worker perceives the job to be, and what it really is; knowledge 

of better jobs elsewhere; feelings of job inferiority; poor working 

conditions; boredom; poor communication within organizations; no rec

ognition for performance and no visible ladder for promotion. Blaker 

(1973) reported that in the food service industry, employees are often 

poorly paid, productivity is frequently low, and there is little 
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incentive to do better. Food service workers also complain about being 

on their feet for long periods of time, lack of work and storage 

space, high kitchen temperature, erratic work shifts of long and 

irregular hours and the poor public image of their occupation. 

These physical and psychological needs of food service workers 

are neglected by top management, and their supervisors are insensitive 

to workers• personal needs and attitudes. Given the above complaints 

and feelings, it is no wonder that few food service employees express 

pride in their work. 

Food service managers are resigned to the fact that few well

educated individuals apply for positions in the industry, and those 

that do, only intend to stay temporarily. Managers are therefore 

forced to accept almost anyone to fill job openings. These unedu

cated, unskilled employees are seldom trained, their induction period 

is brief and they are asked to perform their duties immediately. 

These problems are compounded with a lack of clearly specified job 

descriptions, and teamwork. Once employed in food service, there are 

no promotion opportunities that could lead to a more rewarding job. 

Career progression systems are virtually nonexistent in commercial 

food services (Mai-Dalton et al., 1978). 

Characteristics of the workforce has also changed in terms of 

their values, goals and attitudes, as well as timing and rewards. 

According to Miller (1980), comparison of the over 35-year olds and 

the under 35-year olds produced the following: older workers focus on 

long-term goals of upward mobility and material possessions, while 

younger workers strive for short-term goals of a duty to self, leisure 

time activities and meaningful work. The reward desired by older 



workers is respectability, while for younger workers it is their 

leisure time activities and the money needed to pay for them. 

Because worker attitudes are changing, their concern has switched 

from making ends meet to QWL. Today•s work force is turning away from 

being grateful for mere employment in dull, meaningless work and 

toward resenting work that does not tap workers• full capabilities. 

The value of human dignity is increasing, and work organization and . .· \ 

management must reflect.this value. Recent studies in behavioral 

sciences (Cummings et al., 1975) show that when work is organizeq to 

satisfy people•s needs as well as achieve organizational requirements, 

the result is greater productivity and the highest quality of work. 

The challenge to leaders of all types of organizations is to create 

conditions that mobilize human effort for achieving organizational 

objectives while making the work tasks meaningful and rewarding to 

provide personal satisfaction for workers• efforts. 

To meet this challenge, many organizations have developed QWL 

programs. Although the individual programs may differ, according to 

Glaser (1976), the elements of QWL programs are the same. These 

elements are: (1) an open, nondefensive style of operation, (2) a 

work environment that encourages continuous learning and training, (3) 

jobs that allow individuals to self-manage and feel responsible for 

significant identifiable output, (4) opportunities for continued 

growth, (5) trained supervisors with a less direct, more collaborative 

style, (6) open communication and trust between management and the 

workforce, (7) the use of feedback recognition and financial incen

tives for good results, (8) selection of motivated personnel and (9) 
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evaluation and analysis of program results to allow for continual 

improvement. 

The evaluation and analysis of the program requires measuring 

QWL. Terry and Dar-El (1980) stated that the first step toward de

veloping an instrument for measuring any quantity should be to clearly 

specify the purpose for making the measurement. The purpose for 

measuring QWL is to provide a means for identifying behavioral prob

lems which inhibit productivity. In this context, QWL represents the 

tendency of an indivdual worker to act in a certain way when con

fronted with a given set of stimuli from his environment. After 

determining the objectives, the method of collecting information about 

employee attitudes and beliefs must be chosen. Bowditch and Buono 

(1982) listed a number of different approaches to collecting this 

information. These approaches are explained as follows: 

1. Questionnaires and instruments are the most widely used tool. 

The data 9enerated can be statistically analyzed, but the questions 

must not be misleading, and there is a problem with nonresponse. 

2. Direct questioning allows for clarity and depth of responses 

and greater flexibility and deviation of questioning, but requires 

highly skilled interviewers, as the data generated is difficult to 

compare. 

3. Unstructed group interviews use a cross section of employees 

but requires a high level of trust between them and management. 

4. Polling can be used to address a specific issue or problem, 

and increases an employee's sense of involvement, but it is difficult 

to do with large groups. 
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5. Observation of employees is flexible, but lends to perceptual 

bias and requires highly trained individuals. 

6. Unobtrusive measures such as the use of turnover/absenteeism 

records or production statistics does not lend to bias, but the data 

must be refined, interpreted and coded. 

7. The use of collages and drawings as nonverbal expressions of 

feelings is often perceived as childish by the participants and are 

difficult to interpret. 

Hellriegel and Slocum (1974) 9elieved that objective measures of 

organizational climate are more diverse than those relying on an 

individual•s perception. This is due to the objective researcher•s 

ability to pursue a micro-level strategy rather than the macro-level 

strategy pursued by perceptual climate researchers. For this reason, 

employee surveys are relied on more often than other methods. Marks 

(1982) listed the following important factors of employee surveys to 

aid in their use: the questionnaire must be scheduled in advance and 

administered by an involved individual; it must yield information that 

is desired; it must be easily understood by all levels of employees; 

if confidentiality is promised, it cannot be compromised, respondents 

must be given plenty of time to respond; it must have computable 

statistical results and the survey results must be accurately fed back 

to the respondents to inform and motivate employees. 

The information generated from the employee surveys must be used 

by managers to improve organizational climate. According to Cummings 

et al. (1975), there are four major change categories used by QWL 

programs. These are: 
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1. Socio-technical or autonomous work groups which are self

regulating work groups, performing relatively whole tasks. This 

change orientation has the following options to improve QWL: (a) an 

increase in autonomy, which was defined by Hackman and Oldman (1980) 

as the degree to which the job provides substantial freedom, independ-

ence and discretion to the individual in scheduling the work and in 

determining the procedures to be used in carrying it out; (b) making 

technical or physical changes such as new equipment or improvements in 

working conditions and (c) utilization of interpersonal small teams of 

employees instead of the group as a whole to generate ideas or monitor 

quality control. 

2. Based on Herzberg, Mausner and Snyderman•s (1959) motivation

hygiene theory in which factors that provide job satisfaction are 
~ 

differentiated from factors that motivate employees is the change 

orientation of job restructuring or job redesign. This involves 

expanding jobs horizontally and vertically by adding on tasks previ

ously completed by someone at the same or higher hierarchical level. 

Job satisfaction occurs when the work is intrinsically interesting, 

when there is opportunity for advancement, growth of employee compe

tence and a chance to exercise responsibility. Job dissatisfaciton 

occurs when the hygiene factors (pay, company policies, supervision, 

working condition, job security and job status) fall below employee 

standards. Loading a job with satisfiers leads to increased positive 

motivation which Herzberg et al. terms job enrichment. Job restructu-

ring involves job enrichment through increased autonomy and improving 

the quality and amount of information/feedback given to employees. 
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3. Parcipative management is simply allowing workers to join in 

making the decisions which have a direct affect on their work lives. 

Kurt Lewin (as cited by Cummings et al., 1975) has conducted studies 

on the affects of leadership styles on group behavior and found that 

increased productivity, decreased resistance to change and decreased 

conflicts with management occur with greater employee participation. 

4. The fourth change orientation, structural changes, are car

ried out as part of the longer-term process of planned change, and 

demonstrated through changes in the hierarchical levels, the span of 

control and role relationships. This type of change orientation, 

because it disrupts everyone in the organization, should be limited to 

technical, environmental or major policy changes. 

These four change orientations are not mutually exclusive. On 

the contrary, useful elements from all four can be grafted together to 

suit the individual organization. Improvements in productivity result 

in changes in information/feedback, te~hnical/physical, task variety 

and interpersonal group process, while improvements in employee atti-

tudes result from increases in autonomy/discretion. 

In implementing any change program aimed at improving QWL and/or 

productivity, the restaurant manager should plan for ripple effects of 

even the slightest change. The first steps of the change program 

should be small and evolutionary. Long-term improvements in attitudes 

depend on a gradual process of establishing trust and confidence. 

Finally, according to Glaser (1976): 

The absolutely essential component of any QWL program is 
real and ever-present opportunity for individuals or 
task groups at any level to influence their working 
environments, to have some say over what goes on in 
connection with their work (p. 39). 
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Innovation 

According to Gee and Tyler (1976, p. 5), innovation is " .. the 

step where information is analyzed and rearranged in a new and novel 

way to produce a_unique and useful result." Mueller (1971) defined 

innovation as a deliberate, novel, specific change aimed at accomp

lishing the goals of the system more effectively. Szilagyi (1981) 

stated that innovation should be a major organizational goal, because 

its continual growth and survival may depend on development of new 

products, processes or services. He also stated that innovation 

refers to the efforts in the basic sciences to develop new technolo

gies, processes, methods and products. 

In a different perspective, Gee and Tyler (1976) viewed the 

innovation process as more than either a discovery or an invention, 

but as a process with many interdependent steps ending with success in 

the marketplace, benefiting both the innovator and society. This 

innovator, as described by Morton (1971), is a person who accepts 

cultural goals but rejects institutionalized methods of attaining 

them. The innovator differs, then, from the conformist who accepts 

both the goals and methods, and from the rebel who rejects both. 

Mintzberg (1983) parallels this conceptualization when describing the 

process as breaking away from established patterns. He contended that 

the innovative organization cannot rely on standardization for coordi

nation and must avoid bureaucratic structures such as division of 

labor, extensive unit differentiation, highly formalized behaviors, 

and an emphasis on planning and control systems. Above all, an inno

vative organization must remain flexible. Mueller·(1971) stated that 
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the great barrier to major entrepreneurial innovations in organiza

tions is the organization hierarchy itself, which operates to protect 

the status quo and fend off attempts at innovative change. 

According to Eaton (1982), in order to be innovative, management 

must be excited about, interested in and dedicated to the operation. 

The key to innovation, then, is top management's role in understanding 

the innovation ethic and making a commitment toward innovation. 

Levitt (1962) proposed that top management must see that the entire 

company becomes saturated with the -idea of creativity. Top management 

must also develop and transmit some guiding philosophy of the organi

zation's creative function. This is not an easy task, due to such 

managerial problems as the lack of understanding of the innovation 

process itself, and the difficulty with creating groups of people to 

perform the process (Morton, 1971). Both problems are complex and 

related, because they are people problems. 

Bellas and Olsen (1978) identified four characteristics of the 

organizations which will enable them to tackle problems and thus 

become successful innovators: a managerial commitment to innovation; 

a means of directing research to achieve organizational goals; a 

system for testing alternatives and making decisions and a means of 

implementation, including an organizational climate conducive to 

change. These four characteristics form the basis of a systematic 

approach to innovation within an organization. 

Successful firms are innovators, and innovation has been essen

tial in the growth of the food service industry. Innovative efforts 

in food service have not been solely in products and services, but 

many organizations have enjoyed success--ranging from fast-food 
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merchandisers to institutional feeders--and are all characterized by a 

commitment to continuous innovation and effective organization. 

According to Bellas and Olsen (1978), the typical food service 

firm, however, has not spent much of its sales dollar on organized 

tnnovation or research and development, but limits its spending to 

short-term development efforts. Good ideas and product refinements 

are therefore quickly copied, and the competitive advantage is lost. 

Successful food service organizations have emphasized the hiring, 

training and development of individuals who are able to obtain and 

apply information on products, recipes, cost projections and market 

studies to derive new concepts. These concepts are then tested for 

commercial potential. If the idea is promising, requirements for the 

developed product, its marketing, advertisement and financial require

ments are determined. If the fully developed product or process 

satisfies the needs of potential users, it is termed a success. A 

major cause of failure for some organizations has made others aggres

sively innovation-minded. Most progressive companies have a vast 

apparatus of organized invention and innovation which is confidently 

expected to create a profit-building newness (Levitt, 1962). These 

organizations ensure that research and development groups regenerate 

themselves through leadership rotation or by brainstorming to avoid a 

cessation of innovation (Butler, 1981). According to Eaton (1982), 

these innovative solutions can be found with a "what if'' attitude 

approach. To maintain profitability, organizations must develop inno

vative solutions to any problems encountered. 

This innovation is not a single action, but a total process of 

interrelated subprocesses. Innovation, then, leads to change, which 
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leads to the necessity for further innovation, which again leads to 

change--a continuing cycle. Any organization not confronting change, 

or believes that it need not innovate, stagnates, decays and dies 

(Mueller, 1971). 

The innovation process requires planning, and planning•s purpose 

is to reduce situations of uncertainty to risk situations which can be 

probabilistically assessed for future operators. Even with planning 

and forecasting, innovations are accepted slowly at first, and then 

accelerated over time. This implementation, however, according to 

Kaluzny (1982), does not guarantee acceptance of the innovation by 

individuals. Responsiveness of the new ideas, though, does pay off in 

increased productivity, better product quality, greater profitability 

and a competitive advantage (Bellas and Olsen, 1978). 

Productivity 

According to Adam et al. (1978), productivity in its most general 

sense refers to a ratio of outputs to inputs. Theoretically, it 

should refer to the ratio of all outputs of an organization, to all 

inputs employed to obtain that output. Most operational definitions 

of productivity, however, are really partial definitions of the basic 

output to input ratio. Burley (1981) took this operational viewpoint 

when explaining productivity as a measure of effectiveness calculated 

by counting the goods and services resulting from one hour of paid 

work time. This measures the combined contributions of all factors 

affecting production, including managerial and worker attitudes and 

skills, and the use of machines and equipment. 
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Stewart {1981) took a system•s view of productivity by describing 

any task within an organization as a mixture of labor, capital and 

materials combined to create a desired output. With this work center 

orientation, productivity is defined as outputs divided by inputs, 

where inputs can be either a partial factor or a combination of var

ious relevant inputs'to create a total factor definition of produc

tivity. Productivity improvement activities then, are those which 

cause this ratio to improve through an improved blending of labor, 

capital, raw materials or through increased motivation or skill of the 

worker. 

The food service industry has been spectacularly unsuccessful in 

increasing productivity. According to Burley (1981), from 1969 to 

1980, sales per labor ho~r decreased from $6.15 to $4.80 in constant 

dollars. Productivity has declined by approximately 20%. Causes for 

low productivity in food service organizations are described by Magill 

(1973) as being employee downtime, insufficient kitchen design, poor 

motivation, inadequate incentives and sloppy hiring practices. 

Responsibility for the decline in productivity can be shared by 

three parties: business, organized labor and government. Focusing on 

short-range profit planning rather than on long-term market planning 

has put part of the blame on business. Labor unions are guilty for 

increasing their demands on management, and the government follows 

suit for imposing tax laws, monetary policies and regulations that 

stunt economic growth. 

This decline in productivity is also caused in a more direct 

sense by poor managerial performance. Drucker (1974) claimed that 

productivity is the first test of management•s competence (Yale 
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Management Guide to Productivity, 1979). Surveys indicate that about 

35% of the productivity loss results from poor planning and scheduling 

of work; 25% from unclear and untimely instructions to employees; and 

15% through the inability to adjust staff size and duties during peak 

and valley periods. 

From a management viewpoint, productivity improvement means not 

only increased profit, but also using scarce resources wisely, working . .· \ 

smarter, investing in labor saving technology, doing the right things 

and doing them right, improved management control, increased operating 

efficiency and caring about the performance of people. These improve

ments are possible only through productivity measurement. 

Productivity measurement is the process by which the outputs and 

inputs are selected, ratios are developed and standards are set. This 

entails the development of methods and techniques by which to accu-

rately, validly, effectively and efficiently generate quantitative 

data relative to outputs and inputs. A number of productivity mea-

sures are available to the food service industry, including meals 

served per employee, man hours per dollar of sales, food cost ratios 

(food costs per dollar of sales) and absenteeism turnover rates. A 

broad ratio, such as meals per employee, may be subdivided into cate-· 

gories of preparation, distribution, services and sanitation. These 

measures enable managers to gauge the movement of materials handling 

costs to see if they are increasing or decreasing. Although these 

measures are available, according to Robertson (1982) and Shaw (1983), 

the restaurant industry is not utilizing them. Most food service 

operators do not understand what a standard productivity measure is, 

or how it can be used; they misinterpret the implications of poor or 
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superior performance, and use labor cost ratios (dollar labor cost 

divided by dollar sales) as productivity measures (Freshwater and 

Bragg, 1975). 

According to Peck (Yale Management Guide to Productivity, 1979), 

once productivity is measured, it can be improved. Midas (1981) 

listed six barriers to productivity improvement: 

1. Productivity has not been a discipline in the business world. 

2. Many top leaders lack hands-on experience with the leverage 

points for productivity improvement. 

3. Many leaders push forward with a short-term earnings 

perspective. 

4. If work is done on productivity improvement, top management 

often tries to attain too much too soon, disregarding the planning and 

assessment phases required. 

5. Too many times the responsibility for productivity improve

ment is delegated to an individual or unit without the involvement of 

the top leader. 

6. Productivity is implemented as just another program. 

Young (1980) viewed the problem with productivity improvement as 

the fact that the effort is focused on the problem•s symptoms, not the 

problem itself. Areas in the food service organization that can be 

manipulated to improve productivity are simplification of work proces

ses through improvements in materials handling, standardization of 

menu items, the off-premise preparation of food which permits the 

reduction in on-premise preparation time and employee hours, and 

cooking devices and innovations in food preservation methods and 

equipment (Carnes and Brand, 1977). 
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According to Sadler (1982), the most critical decisions when 

selecting a productivity measurement system are those related to a 

true appraisal of the financial and personal resources used to operate 

the system, and an equally realistic appraisal of the extent to which 

the company records yield the data required for productivity measure

ment and analysis. Young (1980) viewed productivity as the end result 

of management activities, as an attitude of effectiveness, not solely 

effici~ncy. Productivity is a long-term investment with concentration 

on the bottom line, and those items which impact on it. For addi

tional information on productivity, see Lamb (1984). 

Profitability 

Profitability is the business owner•s goal. It is also an indi

rect goal of all members of an organization, because individual goals 

are met through profits. Profitability is also an evaluation of a 

business• success in meeting the goals of its customers, employees, 

creditors and the general public. Although it is an imperfect mea

sure, the long-run profitability of a business is one measure of its 

overall effectiveness. 

Midas (1981) viewed profitability as the product of productivity 

and price recovery. Through this relationship, the cause of profita

bility improvement or decline can be determined. Levings (1975) 

stated that the idea of profitability relates the absolute amount of 

profitability to an investment base, or any other base. Profitabil

ity, therefore, is measured in terms of a ratio of dollar income to 

dollar investment. 
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Measures of profitability typically used by organizations are net 

profits or net sales, net profits on tangible net worth, net profits 

on net working capital, constant dollar sales, or weighted units such 

as each product type multiplied by labor hours used (Hongreen, 1972). 

According to Rausch (1982), profitability can be measured as percent

age of sales or in absolute dollars (net income). This ratio analysis 

is more meaningful than dollar profits. Agreeing with this statement, 

Oudick (1972) viewed dollar figures as not always being significant 

indicators. Profitability indicators, however, act as compasses, 

pointing management in the direction from which more detailed judg

ments must be made. 

Shaw and Capoor (1979) listed three policies for management to 

create a climate that increases profitability. These policies are: 

1. Organization of the operation around the objective of provid

ing s~rvices to a distinct market segment. 

2. Implementation of a top-down management control system that 

defines and manages standards for quality and productivity. 

3. Establishment of operational controls that are responsive to 

the management control system and linking with the organizational 

structure of the enterprise. 

O~kas (1976) explained operational methods for the food service 

industry to improve profits as expense reduction, expense manipula

tion, and increasing sales volume. He also advised food service 

organizations not to use one single mark-up factor, because it yields 

an unfair pricing schedule. Not only is it unfair to the customer, it 

also creates such managerial problems as increasing competition and 

concealing the menu items that are sold at a loss, and it also lowers 
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sales volume and reduces profits. Instead of a single mark-up factor, 

direct expenses should be charged to the product creating the expense, 

and the remaining expenses should be allocated equally among two or 

more products. Food should be divided into two groups: those re-

quiring a sizable amount of preparation labor, and those that require 

very little or no preparation labor. 

Because food preparation labor is a major expense of food service 

organizations, Levings (1975) listed several ways of controlling pay

roll: (1) efficient production and service in the kitchen through 

scheduling and proper use of equipment, (2) elimination of hazards and 

bottlenecks in the dining room, (3) provision of varied menu items and 

staff trained in sales procedures that increase the average check, (4) 

trained personnel and (5) development of consistent hiring practices. 

Efforts such as these will aid in increasing profitability, which 

will always be the main reason a business exists. Managers will 

always be reponsible for the bottom line on the profit and loss state

ment, simply because profits are the ultimate source of funds for the 

survival and growth of a business. For a further exploration into 

profitability, see Lamb (1984). 

Efficiency 

According to Johnson (1981), efficiency is defined in management 

books by the following ideas: 

- progress toward organizational objectives at the least possible 
cost 

- personal efficiency in individual performance 

- work output above normal expectations 
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- doing work correctly 

- satisfaction of individual motives while jointly operating 
toward a common goal 

- productivity 

- reduction in unit cost of output 

Smalley and Freeman (1966) defined efficiency as the relationship 

between achievement of objectives and consumption of resources. This 

is opposed to inefficiency, which they defined as attempts to achieve 

goals not appreciated by those who lack organizational orientation. 

The same authors stated that efficency and productivity referred to a 

ratio of outputs to inputs, but Johnson (1981) stated that productiv-

ity is related to the total outputs of an organization. 

The varying conceptualizations mirror the lack of a true defini

tion of efficiency. Many managers believe their operations are well 

run and efficient. Such feelings, however, are rarely based on fact, 

because statements about efficiency are often value judgments. These 

statements are usually based on whether or not the company is earning 

a satisfactory profit. In American business, an operation may be 

highly efficient, but if consumers do not buy its products, the busi

ness will fail. 

Technical problems in measuring efficiency lead to a lack of or-

ganizational performance measures. Major problems in measuring effi

ciency are the cost of data collection procedures and a lack of expe-

rience with the usefulness of the information (Hatry, 1980). Recent 

progress has been made, however, through availability of data proces-
-

sing equipment which is able to use company records, development of 

trained observer procedures and the use of customer feedback devices. 
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Takeda (1980) stated that the basic concept for future increased 

in personnel efficiency is to allow employees to display their full 

capabilities, which encourages continual development of their skill 

and abilities. For additional information on efficiency, see Lamb 

(1984). 

Summary 

The interrelatedness of the seven performance criteria is obvious 

in this study. This is caused primarily by the lack of and misuse of 

the definitions of the criteria. In this study, literature was re

viewed to more accurately define each of the seven criteria, and a 

survey was conducted .to discover the methods of measuring and control

ling organizational performance criteria relative to the food service 

industry. 

Effectiveness is how well an organization can acquire and utilize 

its resources efficiently in a constantly changing environment (Etzi

oni, 1960). The criterion, quality, means conformance to a standard 

(Scanlon and Hagan, 1983)~· The term "quality of work life" refers to 

the degree to which work provides an opportunity for an individual to 

meet a variety of personal needs--to survive with security, to inter

act with others, to feel useful, to be recognized for achievement, and 

to have an opportunity to improve skill and knowledge (Lippitt, 1978). 

Innovation, as one of the performance criteria, is deliberate, novel, 

specific change aimed at accomplishing the goals of the system more 

effectively (Mueller, 1971), while productivity is a ratio of outputs 

to inputs (Adam et al., 1978). Profitability, which is commonly used 

by business or manufacturing organizations as a performance measure, 

38 



is the product of productivity and price recovery, or the differen

ces between revenue and expenses (Midas, 1981). Efficiency is the 

relationship between achievement of objectives and consumption of 

resources (Smalley and Freeman, 1966). 

An organizational performance measurement system encompasses all 

seven of these criteria, none of which is more important or more 

critical than the others. This relationship between the seven perfor

mance criteria was illustrated in the productivity management process 

shown in Figure 1. 
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CHAPTER III 

METHODS 

The purpose of this study was to identify the methods of measur

ing performance used by a sample of the food service industry, the 

Missouri Restaurant Association (MRA) members. Information gathered 

on the seven performance criteria is necessary to develop a proposed 

method of measuring performance useful to all restaurant food services. 

Research Design 

Because descriptive status surveys describe a specific set of 

phenomena at one point in time (Fox, 1969), and the purpose of this 

study was to gather information on current methods of performance 

measurements by the restaurant industry, this research design was 

viewed as the most appropriate method for the study. Through the 

descriptive survey, data from a variety of styles and sizes of res

taurants may be col.lected. 

Population 

Through t~e Educational Director of the MRA, the researcher had 

access to the population of MRA members. Approximately 1,900 surveys 

were sent to the Educational Director of the MRA for mailing_~ut to 

the individual members. 
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Data Collection 

The Instrument 

The survey instrument was developed based on findings from a 

pilot open-ended questionnaire sent to the Board members of the Okla

homa Restaurant Association .(ORA) in the summer of 1983 (Appendix A). 

Results of the pilot study (Appendix B), obtained in the fall of 1983, 

were used in the development of the closed-ended questionnaire for 

this research study. 

These ORA board members, graduate faculty members of the depart

ments of Food, Nutrition and Institution Administration; Hotel and 

Restaurant Administration and Statistics at Oklaho~a State University 

examined the instrument for content, validity, clarity, and format. 

The Educational Director of the MRA was also consulted on the same 

criteria relative to the research instrument. Suggestions were incor

porated into the instrument, and a copy is in Appendix C. 

The questionnaire contained two main sections: Demographic Data 

and Performance Criteria. There are seven subsections in the perfor

mance criteria section. In addition, the instrument required that 

respondents rank the seven performance criteria, not only in terms of 

their perceived importance, but also on the amount of time actually 

spent on each of them. Space was provided for comments by the parti

cipants at the end of the instrument. 

There were three types of questions in the instrument--a Likert 

type scale ranging from 1 (always) to 5 (never) was used in the 

productivity section where respondents circled the scale number cor

responding with how often they use the control measures listed. Most 
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of the questions in the instrument were the nyes,. or 11 n0 11 type-where 

respondents placed a check in the box beside their answers. A scale 

of 1 to 7 was used in the rank questions, where 1 was to be given to 

the criteria managers spent the most time with, or felt was most 

important, -and 7 was given to the criteria on which the least amount 

of time was spent, or which was deemed the least important. Space was 

provided at the end of each section for additional comments. 

Distribution Procedure 

The instrument was printed on both sides of three sheets of beige 

paper and mailed along with two cover letters--one explaining the 

project and instructing the respondents on how to complete and return 

the questionnaire, and a second one from the MRA president encouraging 

participation. Mailing information and codes were printed on the back 

of the last sheet so that the instrument could be mailed without being 

placed in an envelope, and could be refolded, stapled and mailed back 

in the same manner. Return postage was provided. 

Data Analysis 

Coded information from the quantifiable data on the survey were 

key punched into cards for computer processing. Four cards were 

required per respondent. The coded data were analyzed using the 

Statistical Analysis System (SAS) (Barr, 1976). Because this is a 

twin study, results of the questionnaire were analyzed in two parts. 

This researcher analyzed the sections on effectiveness, quality, qual

ity of work life and innovation, while Lamb (1984) analyzed the sec

tions of productivity, profitability and efficiency. A joint effort 
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was expended on ranking the perceived importance of the seven criteria 

and ranking the amount of time spent on each of the seven performance 

criteria. 
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Each ranking was arbitrarily awarded its corresponding number of 

points~ from 1 to 7. For example, if 10 respondents ranked Quality as 

1, it received 10 points, if 15 ranked it 2 it received 30 points, etc. 

This procedure was continued until each criterion received a subtotal 

of points. The seven subtotals were summed up to arrive at the grand 

total. The grand total was then divided by each subtotal to yield a 

percentage of total points that each criterion received. 

Frequency distributions were used to show the occurrence of each 

method of performance evaluation and control. The relationship be

tween selected demographic variables and the methods of evaluation 

and importance to the restaurant managers was through the use of chi 

square. The level of significance for this study was set at p ~.05. 

/ 



CHAPTER IV 

RESULTS AND DISCUSSION 

Data for the study were obtained via the instrument described in 

Chapter III, 11 Methods. 11 The questionnaires were mailed in bulk to the 

Educational Director of the MRA. They were then attached to the MRA•s 

regular newsletters, and sent to all 1,900 members. The response rate 

was 3% (N=57). Fifty-five (2.9%) of the returned questionnaires were 

usable for analysis purposes. Two questionnaires were not usable due 

to nonresponse to one or more pages. A possible reason for the low 

response rate was that the questionnaires were not sent separately to 

the restaurateurs. Because they were attached to a newsletter, the 

questionnaires could have been discarded or misplaced. 

Characteristics of Survey Respondents 

Age and Education 

Twenty percent (N=ll) of the respondents were between 20 to 29 

years of age, 37% (N=20) were between the ages of 30 to 39, 30% (N=l6) 

were between 40 to 49 years of age, and 15% (N=7) were 50 years of age 

or older. Twenty-two percent (N=12) of the respondents listed a high 

school diploma as the highest level of education attained, 54% (N=30) 

had attained a bachelor of science degree and 24% (N=13) received 

education beyond a bachelor•s degree. 
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Years of Experience 

Experience in the restaurant industry ranged from 1 to over 16 

years. Twenty-seven percent (N=15) of the respondents had accumulated 

one to five years of experience in the restaurant industry, while 33% 

(N=18) of the respondents had 11 to 15 years of experience (Figure 2). 

Position Title and Productivity Training --.--. ' 

Thirty-seven percent of the respondents (N=16) had the title of 

restaurant owner, while the majority of the respondents (54%, N=23) 

were titled restaurant manager. The remaining 9% (N=4) described 

their position as assistant manager. Only 30% (N=16) of the 

respondents had received any training in productivity measurement, 

while 70% (N=37) indicated that they had not received any such 

training. 

Characteristics of the Restaurants 

Type of Restaurant 

As illustrated in Figure 3, 53% (N=29) of the respondents 

operated full service restaurants. Twenty-nine percent (N=l6) of the 

respondents were family-owned establishments, and 13% (N=7) were hotel 

or motel restaurants. Eleven percent (N=6) of the respondents 

described their operation under "other,•• which included such titles as 

in-plant feeder, eight month resort, delicatessen and a low calorie 

bakery and retail operation. 

Seating Capacity and Average Check Charge 

The majority of the respondents (53%, N=28) have establishments 

0 
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seating between 100 and 299 people, 32% (N=17) seat less than 100 _ 

people, and 15% (N=8) seat over 300 people. The average check charge 

for 38% (N=21) of the respondents was between $3.00 and $4.99; for 36% 

(N=20), the check charge averaged $5.00 to $9.99 (Figure 4). 

Revenue 

The average yearly revenue was split three ways. Thirty-six 

percent (N=19) had an average yearly revenue of between $500,000 and 

$999,999; 34% (N=18) had below $499,999; and 30% (N=16) had one mil

lion dollars or more in average yearly revenue. 

Performance Criteria 

Effectiveness 

On the questionnaire, eff~ctiveness was defined as the degree of 

achievement of objecti~es. Under this performance criteria, respond

ents were asked whether or not they set specific goals for their oper

ation. Forty-five of the 55 respondents indicated that they do set 

specific goals, while the remaining 10 respondents indicated that 

specific goals were not set for their operations. There was a greater 

tendency (p=0.0885, X =4.850, df=2) for those with a bachelor•s degree 

to set goals than for those with under 12 years or over 16 years of 

education. Goal setting is widely covered in college courses, which 

would explain this correlation. In contrast, respondents with over 

16 years of education did not set goals. There was also a positive 

association (p=0.0435, X =4.074, df=1) between restaurateurs who had 

received some training in productivity measurement and goal setting. 
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One hundred percent of those with training (N=16) and 78% of those 

without training (N=29) set goals. 

Three of the methods of evaluating goal attainment listed on the 

survey were affected by the number of years of experience the respond

ent had. The use of costs and profit (profit and loss statement) to 

evaluate goal attainment was positively affected by the restaurateur's 

experience with a significant association (p=0.0136, x2=10.683, df=3). 

The two methods inversely affected by experience were: the use of 
2 ' personnel audits (p=0.0138, X =10.652, df=3) and the breakdown of 

2 goals into small, measurable goals (p=0.0323, X =8.784, df=3). The 

more experience the respondents had, the less likely they were to use 

personnel audits or to break down goals into measurable units. Per-

haps restaurateurs with more education or experience take goal setting 

and personnel audits for granted. 

Four effectiveness measures were strongly associated with the re-
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spondent having received training in productivity measurement. Seventy

five percent (N=12) of the respondents with productivity measurement 

training compared actual performance with forecasted performance, 

while only 35% (N=13) of those without training used this method 

(p=0.0076, x2=7.123, df=1). The use and nonuse of personnel audits 

and management by objectives (MBO) programs were split 50-50 between 

the respondents with productivity measurement training, while for 

those without training, 86% (p=0.0046, x2=8.033, df=1) did no~ use 

personnel audits, and 78% did not use an MBO program (p=0.0388, x2 

·=4.268, df=1). Dividing goals into small, measurable_subgoals to 

evaluate goal attainment was used by 56% of those with training and 

only by 16% of those without training (p=0.0030, x2=8.822, df=1). 



This positive association between training and the use of subgoals was 

also found by Shaw (1983) (p=0.0588, x2=3.571, df=l). 

Six of the nine types of restaurants listed on the questionnaire 

were affected by seven of the effectiveness measures. Full service 

restaurants were strongly associated with the use of an increase in 

current year's sales over the previous year's to measure effectiveness 

(p=0.0219, X2=5.252, df=l), with 93% using this method, while 69% of 

the other (non-fast food) restaurants used sales comparisons. There 

was an inverse association between fast food restaurants and the use 

of evaluation meetings. Only 31% of the fast food establishments 

utilized this method, yet 67% of the other restaurant types conducted 

evaluation meetings (p=0.0218, x2=5.258, df=l). One hundred percent 

of hotel/motel restaurants held evaluation meetings, whereas only 52% 

of the other types of restaurants used this method (p=O.Ol63, x2 

=5.765, df=l). Again, an inverse relationship was found between 

cafeterias and the practice of setting goals. Thirty-three percent of 

cafeterias indicated that they set goals, while on the other hand, 85% 

of the other types of restaurants set goals- (p=0.0251, x2=5.014, 

df=l). 
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Cafeterias were also found to be inversely associated with the ef-

fectiveness measures of costs and profit, sales volume and increases in 

sales over previous year's sales to evaluate goal attainment. All 

three methods were used by only one-third of the cafeterias (p=0.0039, 

x2=8.311, df=l; p=0.0085, x2=6.935, df=l; p=0.0251, x2=5.0l4, df=l, 

respectively). The findings on cafeteria restaurants are significant 

because only 3 of the 55 respondents classified themselves as 

cafeterias. 



Three respondents worked in club restaurants, and only one of 

them indicated that he/she utilized costs and profit and sales in

creases to evaluate effectiveness. In contrast, 90% of the other 

types of restaurants (non-club) relied on costs and profit (p=0.0039, 

x2=8.311, df=1), and 85% used sales increases (p=0.0251, x2=5.014, 

df=1). 

Three effectiveness measures, actual vs. forecasted performance, 

MBO programs and subgoals were found to be inversely associated with 

family-owned establishments. Only 25% used performance comparisons, 

and 6% used both MBO and subgoal methods, while in other restaurant 

types these percentages were 59, 41 and 41, respectively (p=0.0221, x2 

2 2 =5.240, df=1; p=0.0113; X =6.425, df=1; p=0.0113, X =6.425, df=1). Of 

the six restaurants classified as "other,•• one-third indicated the use 

of sales increases to evaluate goal attainment, while 88% of those 

that identified their type utilized this method (p=0.0011, x2=10.642, 

df=1). 

The amount of average yearly revenue was associated with two 

effective measures: MBO programs and evaluation meetings. Only 5% of 

the restaurants having an average yearly revenue below $499,000 used 

MBO programs, and 33% of this revenue category used evaluation meet

ings. Of respondents in the revenue category of between $500,000 and 

$999,999, 32% used MBo•s, while 63% used evaluation meetings. Of the 

restaurants with over $1,000,000 average yearly revenue, 56% used 
2 MBO•s and 75% used evaluation meetings (p=0.0056, X =10.356, df=2; 

2 .. 
P=0.0387, X =6.505, df=2). 

Discussion of Effectiveness 

In general, the effectiveness evaluation methods most often used 
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by the respondents were: the use of sales increases over last year's 

sales, personnel audits, MBO programs, dividing goals into measurable 

subgoals and evaluation meetings. As the researcher expected, a 

greater number of respondents with training in productivity measure

ment utilized one or more of the,effectiveness measures. There was 

also a strong tendency for those restaurateurs with over five years of 

experience to utilize effectiveness measures than for less experienced 

restaurateurs. These correlations reflect the benefits of knowledge 

and experience on management performance. The more familiar the 

respondents were w1th effectiveness measures as well as the restaurant 

business itself (experience), the greater was their tendency to mea

sure the effectiveness of their operation. 
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The tendency of family owned restaurants not to utilize effective

ness measures could perhaps be explained by the operators' feeling 

that there is no purpose for small, family operated establishments to 

incorporate MBO programs, ~se subgoals or to forecast their perfor

mance. Because these are informal organizations, everyone understands 

their own responsibilities as well as who is in charge of each organi

zational aspect. A possible reason that cafeteria-type restaurant 

respondents indicated they did not set specific goals, is that not all 

establishments have written formal organizational goals, although they 

do have their operation's goals and objectives set in their minds. 

An explanation for the non~se of profit and loss statements or 

sales comparisons in club restaurants could be that these are private 

operations viewed as a special service to members, not necessarily as 

a profit-oriented business. The correlation between revenue and MBO 

programs and evaluation meetings could be due to small operations with 



lower average yearly revenue not needing such programs or not viewing 

them as practical. These correlations and all other significant 

correlations are illustrated in Table I. 

Quality 

When asked if specific quality standards were set in their opera

tion, 96% (N=53) of the respondents answered in the affirmative. This 

parallels Shaw's (1983) finding of 98% of administrative dietitians 

having set specific quality standards in their operation. The~ prac-

tice of setting quality standards was significantly affected by the 

amount of experience the respondent had (p=0.0402, x2=8.302, df=3). 

All respondents with 1 to 15 years of experience set quality stand

ards, while 18% (N=11) of the respondents with over 16 years of expe-

rience did not set such standards. Perhaps these more experienced 

restaurateurs relied on verbal explanations of quality standards or 

assumed that standards were being met rather than having formal writ

ten standards. 

Compared to the other types of restaurants, caterers did not rely 

on specific quality standards for their operations (p=0.0404, x2 

=4.203, df=1). Eighty percent (N=4) of caterers set standards, while 

98% (N=49) of other (non-catering) operations had such. standards. 

This tendency could be a result of the constantly changing styles and 

types of service of catering operations. Caterers offer a wide vari-

ety of services, thus informal quality standards may be more practical 

than specific quality standards. 

When asked who these quality standards were set by, respondents' 

answers were dependent upon six personal and restaurant variables. 
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TABLE I 

SIGNIFICANT ASSOCIAT.IONS FOUND IN EFFECTIVENESS CONTROLS 

Effectiveness Control 

Setting Specific Goals 

Costs and Profit 
(profit and loss statement) 

Sales Volume 

Percent Profit 

Sales Comparison 

Factor Showing Correlation 

*Cafeteria restaurants 
(p=0.0251, X2=5.014, df=l) 
Training in productivity measurement 
(p=0.0435, x2=4.074, df=l) 

*Cafeteria restaurants 
(p=0.00039, X2=8.3ll, df=l) 

*Club restaurants 
(p=0.0039, x2=8.3ll, df=l) 

*Cafeteria restaurants 
(p=0.0085, x2=6.935, df=l) 
Years of restaurant experience 
(p=O.Ol36, X2=10.683, df=3) 
Full service restaurants 
(p=0.0219, X2=8.252, df=l) 

*Cafeteria restaurants 
(p=0.0251, X2=5.014, df=l) 

*Club restaurants 
(p=0.0251, x2=5.0l4, df=l) 

Total % and Number 
of Respondents Using 

82 N=45 

85 N=45 

87 N=48 

87 N=48 

85 N=47 

78 N=43 

02 N=45 

82 N=45 

82 N=45 

U'l 
U'l 



Effectiveness Control 

Sales Comparison (cont.) 

Actual vs. Forecaster Performance 

Personnel Audit 

MBO for Management Staff 

Goals divided into small 
measurable units 

TABLE I (Continued) 

Factor Showing Correlation 

*11 0ther 11 restaurants 
(p=O.OOll, X2=10.642, df=l) 
Training in productivity measurement 
(p=0.0076, X2=7.123, df=l) 

*Family-owned restaurants 
(p=0.221, X2=5.240, df=l) 

. *Years of experience 
(p=O.Ol38, X2=10.652, df=3) 
Training in productivity measurement 
(p=0.0046, X2=8.033, df=l) 
Training in productivity measurement 
(p=0.0388, X2=4.268, df=l) 

*Family-owned restaurants 
(p=O.Oll3, X2=6.425, df=l) 
Average yearly revenue 
(p=o.oo56, x2=10.356, df=2) 

*Years of restaurant experience 
(p=Ol0323, x2=S.784, df=3) 
Training in productivity measurement 
(p=0.0038, X2=8.822, df=l) 

Total % and Number 
of Respondents Using 

82 N=45 

47 N=25 

49 N=27 

25 N=l4 

25 N=l3 

30 N=l6 

31 N=l7 

30 N=l6 

31 N=l7 

28 N=l5 

(J'1 

0"1 



Effectiveness Control 

Goals divided into small 
measurable units (cont.) 

Evaluation Meetings 

*Inverse relationships 

TABLE I (Continued) 

Factor Showing Correlation 

*Family-owned restaurants 
(p=O.Oll3, X2=6.425, df=2) 

*Fast food restaurants 
(p=0.0218, X2=5.258, df=l) 
Hotel/motel restaurants 
(p=O.Ol63, X2=5.765, df=l) 

Average yearly revenue 
(p=0.0387, X2=6.505, df=2) 

Total % and Number 
of Respondents Using 

31 N=l7 

58 N=32 

58 N=32 

57 N=30 

U1 
'-J 



Seventy-four (N=17) percent of restaurant managers stated that they 

set the quality standards, while six of these same managers indicated 

that the standards were set by the owner. One respondent replied that 

an assistant manager was responsible for quality standards (p=0.0339, 
2 X =6.771, df=2). 

The amount of yearly revenue earned by the restaurants was also 

related to who set quality standards .. For 87% of the respondents . . ' 

(p=0.0078, x2=9.697, df=2) of operations with an average yearly reve-

nue over $1,000,000, these standards were set by a management team. 

Assistant managers were also listed as responsible for quality stand

ards for 14 of the restaurants with over $1,000,000 in yearly revenue 

(p=0.0022, x2=12.245, df=2). The more revenue a restaurant earned, 

the more likely the responsibility for quality standards was delegated 

to either a management team or the assistant manager. 

Seating capacity also influenced who set the quality standards of 

the restaurants. For restaurants seating over 300 persons, 87% (N=7) 

{p=0.0160, x2=8.270, df=2) indicated that the manager was responsible 

for quality standards, while five (p=0.0410, X2=6.390, df=2) acknowl-

edged that the assistant manager was in charge of quality standards. 

Fifty-seven percent (N=4) of the hotel/motel respondents stated that 

the assistant manager set quality standards (p=0.0394, x2=4.245, 

df=1), while 40% of franchise operations (p=0.0286, x2=4.258, df=1) 

had delegated the setting of quality standards to the production 

manager. 

One hundred percent of the respondents from both caterer and 

franchise operations checked the quality of their food through temper

ature checks. Five caterers (p=0.0391, X2=4.258, df=l) and five 
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franchise establishments (p=0.0391, x2=4.258, df=l) checked food qual-

ity by checking food temperatures. Restaurants with over $500,000 in 

average yearly revenue indicated the use of food temperature checks 

for quality assurance (p=0.0496, x?=6.009, df=2). 

Eighty-seven percent (N=l4) of the respondents with training in 

productivity measurement conducted regular unannounced sanitation 

inspections, while 57 (N=21) of those without such training held 

sanitation inspections (p=0.0300, x2=4.707, df=1). Only one private 

restaurant utilized can cutting or taste testing of food to control 

quality in their operation (p=0.0120, x2=6.305, df=l), as compared to 

the other types of restaurants, where 80% utilized these methods of 

quality control. 

The use of written food quality standards was dependent upon both 

personal and restaurant variables. Younger restaurateurs (age 20-30) 

were more apt to use written food quality standards than were their 
2 older cou~terparts (p=0.0422, X =8.190, df=3). Restaurateurs with 

training in productivity measurement were also more likely to use 

written food quality standards. Seventy-five (N=12) percent of those 

with training used this method, while 14 of those without training 

used quality food standards (p=O.Ol30, x2=6.173, df=l). In addition, 

restaurants with an average yearly revenue over $1,000,000 utilized 

written food quality standards to control quality (p=0.0059, x2 

=10.264, df=2). 

Eighty-seven percent (N=14) of restaurateurs with productivity 

measurement training used written service quality standards, as com

pared with 16 of those without training (p=0.0028, x2=8.907, df=1). 

One hundred percent (N=8) of the respondents whose restaurants seat 
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over 300 patrons utilize written quality of food standards. In con

trast, only 41% (N=7) of the restaurants• seating under 100 rely on 

such standards (p=0.0194, x2=7.885, df=2). Likewise, 94% (N=15) of 

restaurants earning over $1,000,000 in average yearly revenue used 

quality service standards, whereas only five of those earning under 

$500,000 used these standards (p=0.0005, x2=15.199, df=2). 

In full service restaurants, only 12 of the respondents indicated 

that the manager personally inspects all food deliveries. On the 

other hand, 85% (N=22) of the non-full service restaurants used this 

method to control quality in their operation (p=0.0010, x2=10.857, 

df=1). For respondents operating 11 0ther 11 types of restaurants (unspe

cified), 100% (N=6) indicated that the manager personally inspected 

food deliveries (p=0.0414, x2=4.160, df=l). 

The personal variables of position title and years of experience 

affected whether or not the manager personally tested the food served. 

Seventy-five percent (N=12) of restaurant owners utilized this method 

of quality control, while 16 managers complied (p=0.0153, x2=8.355, 

df=2). Managers with less than 16 years of experience were more 

likely to use this method than were managers with over 16 years of 

experience. Only 36 (N=4) percent of the more experienced managers 

personally tasted the food, while 83% (N=15) of those with 11-15 years 

of experience used this method. Seventy-nine percent (N=23) of full 

service restaurateurs personally tasted the food served, while only 14 

of the managers of other restaurant types used this form of quality 

control (p=0.0028, x2=8,907, df=1). One hundred percent (N=6) of the 

managers of restaurants with an average check charge over $10.00 

personally tasted food, while only 25% (N=2) of managers with an 
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average check charge of $1.00-2.99 used this method (p=0.0189, x2 

=9.958, df=3). 

Forty-four percent (N=7) of the family-owned restaurants set 

purchasing specifications to control quality standards, while 31 (79%) 

of the other types of restaurants had purchasing specifications 

(p=0.0092, x2=6.782, df=2). Similarly, 94% (N=l5) of restaurants 

earning over $1,000,000 in average yearly revenue had purchasing 

specifications, as compared to 50% (N=9) of those below $500,000 in 

average yearly revenue (p=0.0211, x2=7.720, df=2). 

The age of the restaurateur also affected the use of purchasing 

specifications as a quality control method. Seventy-three percent 

(N=8) of re~pondents between 20 and 29 years of age used this method, 

while 90% (N=18) of those between 30 and 39 years of age used purchas-

ing specifications. Use of this method decreased with age, as only 

44% (N=7) of restaurateurs betw~en the ages of 40 and 49, and 57% 

(N=4) of those over 50 years of age used purchasing specifications 

(p=0.0251, x2=9.339, df=3). 

Giving detailed instructions to employees as a quality control 

method was dependent upon the amount of experience the respondent had. 

One hundred percent (N=11) of those with 6 to 10 years of experience 

gave detailed instructions to employees, while only 45% (N=5) of those 

with over 16 years of experience used this method to control quality 

(p=O.Ol96, x2=9.339, df=3). 

In like manner, the amount of the average check charge of the 

restaurant was associated with the use of detailed instructions to 

employees (p=0.0412, x2=8.247, df=3). One hundred percent (N=8) of 

the respondents charging $1.00-2.99 used this quality control method, 
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whereas only 50% (N=3) of those with an average check charge over 

$10.00 gave detailed instructions to employees. 

The use of menus, charts and production schedules to control 

quality was related to both the seating capacity and average yearly 

revenue of the restaurant. Eighty-seven percent of the respondents 

(N=7) with operations seating over 300 patrons relied on such tools, 

while six (35%) of those seating under 100 patrons used menus, charts 

and production schedules. In much the same way, 81% (N=13) of restau-

rants earning over $1,000,000 in average yearly revenue used these 

techniques, while only 39% (N=7) of the establishments with a yearly 

revenue under $500,000 used this method of quality control (p=0.0436, 
2 X =6.365, df=2). 

One hundred percent (N=11) of restaurateurs between the ages of 

20 and 29 years of age controlled product quality by using fresh food, 

while 85 (N=17) and 86 (N=6) percent of the restaurateurs between the 

ages of 30 and 39 and those over 50, respectively, used this method. 

Despite this fact, only 56% (N=9) of the restaurateurs between the 
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ages of 40 and 49 purchased fresh food to control quality (p=0.0332, x2 

=8.721, df=3). 

Of the three club owners responding to the questionnaire, two 

(67%) discussed quality standards with employees, while 98% (N=49) of 

the other restaurant (non-club) types used this method of quality 

control (p=0.0057, x2=7.652, df=1). There was a significant differ

ence between the age of the respondent and whether quality standards 

were discussed with employees beyond their initial training. One 

hundred perc~nt (N=46) of all respondents under 50 years of age used 



this quality control method, while 83% (N=5) of the respondents over 

50 discussed quality standards with employees. 

According to 83% (N=19) of the managers responding, they them-

selves were in charge of quality control in their operation, as op

posed to the owner or assistant manager (p=0.0141, x2=8.572, df=2). 

At the same time, 62% (N=10) of the owners responding viewed them

selves as being responsible for quality control (p=0.0044, x2=10.873, 

df=2). In contrast, 71% of hotel/motel restaurants had chefs who were 

responsible for quality control in their operation (p=0.0083, x2 

=6.970, df=1). Private restaurants, however, had an employee other 

than a management member in charge of quality control in three out of 

four of these establishments (p=0.0075, x2=7.152, df=1), and for 60% 

of the franchise operations, the contract company governed their 

quality standards (p=0.0302, x2=4.702, df=1). Of the respondents with 

fast food establishments, 31% (N=29) indicated that the manager was in 

charge of quality control, while 69 of the non-fast food managers were 

responsible of quality control (p=0.0138, x2=6.061, df=1)-. Eighty-one 

percent (N=13) of family-owned restaurants indicated that the owner 

was in charge of quality control (p=0.0006, x2=11.661, df=1). In 

franchise operations, however, 60% (N=3) of the respondents delegated 

this responsibility to the production manager (p=0.0002, x2=13.638, 

df=1). 
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Managers of restaurants seating over 300 patrons were more often 

in charge of quality control than for smaller restaurants (p=0.0366, x2 

=6.061, df=2). Once again, managers of restaurants with an average 

yearly revenue over $1,000,000 were also more likely to be in charge 

of quality control than were the managers of restaurants with a lower 



average yearly revenue (p=0.0265, x2=7.260, df=2). On the contrary, 

managers of restaurants with an average check charge of over $10.00 

were less often in charge of quality control than were managers of 

restaurants with an average check charge of $5.00-9.99 or $3.00-4.99 

(p=O.OllO, x2=11.136, df=3). At the same time, 55% (N=ll) of the 

restaurants with an average check charge of $5.00-9.99 indicated that 

a chef was in charge of quality control in their operation (p=0.0071, 

x2=12.074, df=3). 

Discussion of Quality 

In general, for larger restaurants with a high average yearly 

revenue, quality standards were set by a management team or the assis

tant manager. This tendency is possibly due to the fact that in these 

restaurants, more emphasis is placed on quality, and the responsibil

ity is delegated downward closer to production and service. Another 

possible reason for the delegation of setting quality standards in 

larger restaurants is that these operations employ more management 

members, thus each one could be responsible for a certain aspect of 

the organization. 

The use of quality control measures, such as the use of food 

temperature checks, varied with the type of retaurant the respondent 

operated. Franchise operations relied on food temperature checks, 

perhaps because of company-wide policies to promote standardized qual

ity. Catering establishments, possibly because they offer varied 

services, utilized food temperature checks. Another possible cause of 

this relationshp is the type of service offered by caterers. A small 
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number of people serve many patrons at one time, requiring the food to 

be plated and served quicker than in other types of service. 

Written food quality standards were used by younger managers more 

often than older managers for quality standards. Restaurateurs with 

training in productivity measurment were also more likely to have 

written quality standards than their colleagues without such training. 

Perhaps productivity training stressed the importance of written rules 

or guidelines. 

Less experienced managers tasted food prior to service to control 

quality more often than managers with more experience. It is possible 

that with experience comes the reliance on trained cooks to taste 

their own food for quality. This reliance on employees was also pres

ent in older managers when they did not use purchasing specifications 

as often as younger managers used them. Managers of both full service 

operations and operations with an average check charge over $10,000 

tasted the food produced as a form of quality control. In both types, 

managers were more often in charge of quality control; therefore, they 

probably viewed taste testing as part of their responsibility. 

The use of detailed instructions for employees beyond their 

initial training was used more often by less experienced managers than 

for restaurateurs with more experience. It is possible that more 

experienced managers assume that once employees are trained they 

accept and follow all quality standards. Detailed instructions were 

also given more often to employees of restaurants with a check charge 

of less then $10.00. This may be due in part to the large number of 

temporary and part time workers in the less expensive restaurants. In 

contrast, the employees in more expensive restaurants are possibly 
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trained better and remain in their jobs longer. Finally, perhaps the 

managers of more expensive retaurants demonstrate quality techniques 

rather than explain them, since more dollars are invested in the food 

products. 

Larger restaurants with greater yearly revenues utilize menus, 

charts and production schedules to a greater extent than do smaller 

operations, probably to cope with a larger number of employees, as 

well as more customers. Fresh food was used as a quality control 

method by the younger and older respondents more frequently than by 

those from 40 to 49 years of· age. This tendency could stem from the 

fact that restaurateurs of this age span (40 to 49 years) were brought 

up on canned goods, and therefore may not be as comfortable with fresh 

foods as the younger managers, who grew up in a wellness-oriented 

society. The older managers (over 50) may be delegating the purchas

ing function to younger assistants who, again, would rely on fresh 

food as feasible. 

The younger restaurateurs differed from the over 50 age group, 

however, in the use of discussing quailty standards with employees 

beyond employees beyond their initial training. Younger managers 

appear to communicate with employees, while older restaurateurs may 

take their employees• understanding of product quality for granted. 

Depending on who answered the questionnaire, the respondents 

usually viewed themselves as responsible for quality control; however, 

hotel/motel restaurateurs with chefs delegated this responsibility, as 

did managers of private restaurants. Franchise operations were con

trolled by their governing contract company. These tendencies could 

be related to the number of management employees in the operation. 
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The more managers or assistant managers available, the more likely the 

quality control responsibility was delegated (Table II). 

On the research instrument, respondents were asked if they mea-

sured the QWL in their operation. Operators of fast food establish-

ments tended not .to measure QWL as compared to the other types 

(non-fast food) of restaurants (p=0.0415, x2=4.154, df=1). Seventy 
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percent (N=28) of the other types of restaurants measured QWL, as ·' 

compared to only 38% (N=5) of fast food restaurants. 

The use of written job satisfaction questionnaires was influenced 

by the position title of the respondent (p=0.0415, x2=4.154, df=1). 

Fifty percent (N=2) of the respondents with the title of assistant 

manager used these questionnaires, while only one (6%) owner and two 

(9%) managers indicated that they circulated job satisfaction ques

tionnaires. Employee particiation through suggestions, goal setting, 

problem solving, and others was influenced by both fast food opera

tions and the average check charge of the restaurant. Sixty-nine 

(N=9) percent of fast food establishments encouraged participation, 

compared to 90% compliance of the other types of restaurants 
2 (p=0.0255, X =4.989, df=1). Restaurants with an average check charge 

over $5.00 used this QWL tool, according to all of the respondents 

(N=26) in this category. On the contrary, only 87% (N=7) of the 

restaurants with an average check charge of $1.00 to $2.99 and 71% 

(N=15) of those with an average check of $3.00 to $4.99 utilized 

employee participation (p=0.0361, x2=8.538, df=3). 



TABLE II 

SIGNIFICANT ASSOCIATIONS FOUND IN QUALITY CONTROLS 

Controls 

Quality standards specific to 
operation 

Standards developed by manage
ment team 
Standards developed by manager 

Standards developed by assistant 
manager 

Standards developed by produc
tion manager 

Factors Showing Correlations · 

Years of experience 
(p=0.0402, X2=8.302, df=3) 
Caterers 
(p=0.0402, X2=8.302, df=3) 

Average yearly revenue 
(p=o.oo?s, x2=9.697, df=2) 
Position title of respondent 
(p=0.0339, X2=6.771, df=2) 
Seating capacity 
(p=O.Ol60, X2=8.270, df=2) 
Average yearly revenue 
(p=o.oo22, x2=12.245, df=2) 

Hotel/motel restaurants 
(p=0.0394, X2=4.245, df=l) 

Seating capacity 
(p=0.0410, X2=6.390, df=2) 

*Franchise restaurants 
(p=0.0286, X2=4.789, df=l) 
Seating capacity 
(p=0.0219, X2=7.642, df=2) 

Total % and Number 
of Respondents Using 

96 N=53 

96 N=53 

66 N=35 

56 N=24 

55 N=29 

55 N=29 

25 N=l4 

26 N=l4 

11 N=6 

11 N=6 
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Controls 

Tempe~ature checks of food 

Regular sanitation inspections 

Taste testing/can cutting 

Written food quality standards 

Written service quality standards 

TABLE II (Continued) 

Factors Showing Correlations 

Caterers 
(p=O.Ol34, x2=4.258, df=l) 
Franchise restaurants 
(p=0.0391, x2=4.258, df=l) 
Average yearly revenue 
(p=0.0496, x2=6.009, df=2) 
Training in productivity measurement 
(p=0.0300, X2=4.707, df=l) 

*Private restaurants 
(p=O.Ol20, X2=6.305, df=l) 
Age of respondent 
(p=0.0422, x2=8.190, df=3) 
Training in productivity 
(p=O.Ol30, X2=6.173, df=l) 
Average yearly revenue 
(p=0.0059, X2=10.264, df=2) 
Training in productivity 
(p=0.0028, X2=8.907, df=l) 

Total % and Number 
of Respondents Using 

56 N=31 

56 N=31 

57 N=30 

66 N=35 

76 N=42 

50 N=27 

49 N=26 

49 N=26 

56 N=30 
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Controls 

Written service quality standards 
(cont.) 

Managers personally inspects 
food deliveries 

Managers personally tastes 
food 

Purchasing specifications 

TABLE II (Continued) 

Factors Showing Correlations 

Seating capacity 
(p=O.Ol94, X2=7.885, df=2) 
Average yearly revenue 
(p=0.005, X2=15.199, df=2) 

*Full service restaurants 
(p=O.OOlO, X2=10.857, df=l) 
11 0ther 11 restaurant types 
(p=0.0414, X2=4.160, df=l) 
Position title 
(p=O.Ol53, X2=8.355, df=2) 
Years of experience 
(p=0.0042, X2=8.300, df=3) 
Full service restaurants 
(p=0.0445, X2=4.Q38, df=l) 
Average check charge 
(p=O.Ol89, X2=9.950, df=3) 
Age of respondent 
(p=o.o251, x?=9.339, df=3) 

*Family owned restaurants 
(p=0.0092, X2=6.785, df=l) 

Total % and Number 
of Respondents Using 

57 N=30 

57 N=30 

62 N=34 

62 N=34 

67 N=37 

67 N=37 

67 N=37 

67 N=37 

69 N=38 

69 N=38 
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Controls 

Purchasing specifications (cont.) 

Detailed instructions to employees 

Use of menus, charts, production 
schedules 

Use of fresh foods when available 

Quality standards discussed with 
employees 

TABLE II (Continued) 

Factors Showing Correlations 

Seating capacity 
(p=O.Ol53, X2=8.364, df=2) 
Average yearly revenue 
(p=o.o211, x2=7.720, df=2) 
Years of experience 
(p=O.Ol96, l2=9.885, df=3) 
Average check charge 
(p=o.o211, x2=7.720, df=2) 
Seating capacity 
(p=0.0225, x2=7.586, df=2) 
Average yearly revenues 
(p=0.0436, x2=6.265, df=2) 
Age of respondents 
(p=0.0332, X2=8.721, df=3) 
Club restaurants 
(p=o.oo57, x2=7.652, df=l) 
Age of respondent 
(p=0.0499, X2=7.817, df=3) 

Total % and Number 
of Respondents Using 

68 N=36 

70 N=37 

75 N=41 

75 N=41 

60 N=32 

58 N=31 

80 N=43 

96 N=51 

98 N=51 
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Controls 

Manager responsible for setting 
quality standards 

Assistant manager in charge of 
setting quality standards 

Production manager in charge 
of setting quality standards 

TABLE II (Continued) 

Factors Showing Correlations 

Position title 
(p=O.Ol41, X2=8.527, df=2) 

*Fast food restaurants 
(p=O.Ol38, X2=6.061, df=l) 
Seating capacity 
(p=0.0366, X2=6.615, df=2) 
Average check charge 
(p=O.OllO, X2=6.061, df=3) 
Average yearly revenue 
(p=0.0265, X2=7.260, df=l) 
Position title 
(p=O.Ol41, X2=8.527, df=2) 
Seating capacity 
(p=0.0366, x2=6.615, df=2) 
Average check charge 
(p=O.OllO, x2=11.136, df=3) 
Franchise restaurants 
(p=o.ooo2, x2=13.638, df~l) 

Total % and Number 
of Respondents Using 

63 N=27 

60 N=33 

60 N=32 

60 N=33 

58 N=31 

40 N=21 

40 N=21 

38 N=21 

11 N=6 
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Controls 

Owner in charge of quality control 

Chef is in charge of quality 
control: 

"Other" person in charge of 
quality control 
Contract company governs quality 
control 

*Inverse relationships 

TABLE II (Continued) 

Factors Showing Correlations 

Position title 
(p=0.0044, X2=10.873, df=2) 
Family owned restaurant 
(p=O. ooo6, x2=11. 661, df=l) 
Hotel/motel restaurants 
(p=0.0083, X2=6.970, df=l) 
Average check charge 
(p=o.oo71, x2=12.074, df=3) 
Private restaurants 
(p=o.oo75, x2=7.152, df=l) 
Franchise restaurants 
(p=0.0302, X2=4.701, df=l) 

Total % and Number 
of Respondents Using 

33 N=l4 

45 N=25 

29 N=l6 

29 N=l6 

22 N=l2 

22 N=l2 
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All of the restaurateurs (N=16) with training in productivity 

measurement monitored turnover, absenteeism and tardiness; however, 

only 70% (N=26) of the restaurateurs without such training monitored 

these employee practices (p=0.0390, X2=4.262, df=1). Respondents 

operating restaurants in hotels/motels were more apt to use job rede

sign, enlargement or task identification than were the other types of 

restaurants (p=0.0390, x2=4.262, df=l). Seventy-one percent (N=5) of 

the hotel/motel operations used this method of measuring QWL as com

pared to 31% (N=15) of the other restaurant types. 

Promotion opportunities were provided more often in restaurants 

earning over $1,000,000 in average yea~ly revenue as well as by res

taurateurs with productivity measurement training than by less profit

able restaurants or by managers without such training. Ninety-four 

percent (N=15) of restaurants earning over $1,000,000 provided promo

tion opportunities as compared with 74% an? 39% of restaurants earning 

$500,000-999,999 or under $499,000, respectively (p=0.0023, x2=12.153, 

df=2). Restaurateurs with training provided promotion opportunities 

in 94% (N=15) of the cases as compared to 57% of managers without 

such training (p=0.0081, x2=7.016, df=1). Respondents of unspecified 

11 other 11 restaurants were much less likely to provide promotion oppor

tunities than were their categorized counterparts (p=0.0433, x2=8.667, 

df=1). Supplies, materials and assistance necessary for employees to 

complete their jobs were provided more often by restaurants earning 

over $1,000,000 than by less profitable restaurants. All of these 

respondents (N=16) provided help to their employees, while only 29% of 

restaurants with an average yearly revenue under $499,000 provided 

these forms of assistance (p=0.0433, x2=6.273, df=2). Full service 
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and club restaurants did not link·performance to rewards as often as 

did the other types of restaurants, although full service did utilize 

this method. Sixty-nine percent (N=20) of full service restaurants 

and only 33% (N=l) of club restaurants used this type of QWL program 

in contrast to 96% and 84% of the other types of restaurants, respec

tively (p=O.Ol08, x2=6.503, df=l; p=0.0272, x2=4.880, df=l). 

Training in productivity measurement affected whether or not the 

manager used commendation letters for their employees. Forty-four 

percent (N=7) of the managers with training used these letters as 

compared with 8% (N=3) of managers without such training (p=0.0023, x2 

=9.269, df=l). In Shaw•s (1983) study, there was virtually no dif-

ference in the use of commendation letters and whether the respondent 

had received productivity training. Restaurateurs of hotel/motel 

operations were also more likely to write commendation letters (57%, 

N=4), whereas 17% (N=8) of non~hotel/motel restaurants used these 

letters. Verbal recognition was given less often by club restaura

teurs than by managers of other types of restaurants (p=0.0085, x2 

=6.935, df=l). Eighty-eight percent (N=46) of nonclub restaurants 

used this QWL method, while only 33% (N=1) of club restaurateurs gave 

their employees verbal recognition. 

Restaurateurs with one to five years of experience were almost 

twice or more times as often likely to use merit pay for their manage

ment staff than were more experienced operators (p=0.0024, x2=14.449, 

df=3). All (N=15) of the less experienced managers provided merit pay 

for their managerial staff, while 45% (N=5) of the managers with over 

16 years of experience .used this form of QWL. One hundred percent 

(N=3) of the club restaurant operators used merit pay for management 
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staff, but only 12% (N=2) of the family owned restaurants used this 

incentive system (p=0.0291, x2=4.760, df=1; p=0.0077, x2=7.110, df=1). 

Seating capacity and average yearly revenue also affected the 

decision to use merit pay. For 50% (N=18) of restaurants seating over 

100 patrons, this method was used, while only 12% (N=2) of restaurants 

seating under 100 had merit pay for management staff (p=0.0275, x2 

=7.185, df=2). Sixty-two percent (N=10) of restaurants earning an 

average yearly revenue of $1,000,000 or more used merit pay, as com-

pared to 6% (N=1) of those operations with a revenue under $499,000 
2 (p=0.0011, X =13.577, df=2). 

The greater the average yearly revenue, the more likely the 

restaurateurs were to use both monetary and non-monetary performance 

awards. Fifty-six percent (N=9) of the respondents with an average 

yearly revenue over $1,000,000 used non-monetary awards, while 50% 

(N=8) used monetary awards (p=0.0150, x2=8.400, df=2; p=0.0414, x2 

=6.371, df=2). This is in contrast to restaurants earning under 

$499,000 in average yearly revenue, of which 11% (N=2) in both cases 

provided managers with either monetary or non-monetary awards. Fifty 

percent (N=6) of respondents with productivity measurement training 

used performance awards, while only 16% of those without training 

complied (p=0.0104, x2=6.559, df=1). Shaw•s (1983) finding of the 

training performance award relationship was that 33% of the respond

ents used these awards, while 27% without training gave employees 

performance awards. Fifty percent (N=8) of the restaurants with an 

average yearly revenue of over $1,000,000 gave plaques and certifi

cates to employees, while only 11% of restaurants earning under 

$499,000 in revenue (N=2) used this form of employee recognition 
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2 (p=0.0414, X =6.371, df=2). Twenty-five percent (N=4) of the opera-

tions with a high average yearly revenue used newsletter or newspaper 

articles to recognize employee performance, while none of the respond

ents earning under $499,000 in average yearly revenue used this method 

to reward employees. Hotel/motel restaurants were more likely to 

recognize their employees in newsletters or newspapers than were other 
2 types of restaurants (p=0.0037, X =8.423, df=l). 

Bonuses were used by 75% (N=12) of the restaurants with training 

in productivity measurement, but only 35% (N=13) of those without such 

training awarded bonuses (p=0.0076, x2=7.123, df=1). Bonuses were 

also used by 100% (N=4) of the private restaurants; however, only 45% 

of the nonprivate type restaurateurs (p=0.0344, x2=4.473, df=1) did 

the same. Sixty-two percent of the operations with an average check 

charge between $1.00 and $2.99 gave employees scheduling preferences 

as compared to 0% of those witn an average check charge of over $10.00 

(p=0.0419, x2=8.208, df=3). Fifty percent (N=8) of the restaurants 

earning over $1,000,000 allow employees preference in their work 

schedules, in contrast to 28% of those earning under $499,000 tn 

average yearly revenue (p=0.0075, x2=9.786, df=2). 

Sixty percent (N=3) of the caterers responding utilized nothern 

performance awards such as Christmas bonuses or retirement programs, 

while none (N=50) of the other types of restaurants indicated the use 

of other programs (p=0.0001, x2=31.731, df=1). Twenty-five percent 
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(N=2) of the restaurants seating over 300 patrons used these nothern 

types of QWL programs, while those seating under 100 patrons (p=0.0325, 

x2=6.852, df=2) did not avail themselves of these nothern QWL types. 

Nine (56%) of the respondents with productivity measurement training 



had a suggestion system of participative management, while 10 (27%) of 

those without training provided this system to employees (p=0.0417, x2 

=4.148, df=1). 

Quality circle programs were used by 57% (N=4) of the hotel/motel 

restaurants and by 75% (N=3) of the private type restaurants, as 

compared to 15 and 16% of the other styles, respectively (p=0.0085, x2 

2 =6.916, df=1; p=0.0043, X =8.156, df=1). Quality circles were uti-

lized by 37% (N=6) of the family owned restaurants. In much the same 

way, these programs.were only used by 13% (N=5) of the other types of 

restaurants (p=0.0377, X2=4.319, df=1). Quality circles were more 

prevalent in restaurants seating under 100 patrons (p=0.0397, x2 

=6.454, df=2), and were used more often also by restaurants with an 

average check charge between $5.00 and $9.99 than by restaurants with 

either a greater or lesser average check charge (p=0.0389, x2=8.371, 

df=3). 

Incentive systems were utilized more frequently by restaurants . 

seating over 300 patrons, as well as by those with an average yearly 

revenue over $1,000,000 than by smaller establishments with lower 

revenues. Fifty percent (N=4) of the larger restaurants had incentive 

programs (p=0.0081, x2=9.638, df=2), while restaurants seating under 

100 patrons did not. Forty-four percent (N=7) of the respondents 

earning over $1,000,000 in average yearly revenue used this program, 

yet none of the respondents with under $499,000 in yearly revenue had 
2 incentive systems (p=0.0046, X =10.771, df=2). 

Discussion of QWL 

QWl was not measured in fast food restaurants, perhaps due to the 
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type of employees in these operations. Younger, temporary part time 

workers are employed in fast food establishments more often than in 

other types of restaurants; hence, QWL programs may not be viewed as 

necessary by fast food managers. This could also explain why employee 

participation through suggestion was not used by fast food restau

rants. In contrast, restaurants with a more expensive average check 

charge utilized suggestion systems, perhaps because their employees 

are more highly trained, stable, full time workers who are perceived 

to have more useful suggestions than employees of fast food 

restaurants. 

The use of formal job satisfaction questionnaires was reported 

more often by assistant managers than by owners or managers. Perhaps 

assistant managers assumed that this is being performed by top manage

ment. In contrast, managers and owners not realizing that this is 

being done by middle managers, ·may have indicated the negative reply 

on this questionnaire. The measurement of turnover, absenteeism and 

tardiness was performed more often by restaurateurs with training in 

productivity measurement. This could be due to the training itself, 

emphasizing the importance of measuring all inputs, especially the 

true labor used to produce the outputs. 

Promotion opportunities were used in restaurants with a higher 

average yearly revenue, perhaps because more positions or career 

ladders in both management and production are avail~ble for advance

ment. Incentive programs, commendation letters and bonuses were 

present in restaurants in which the managers had received some form of 

training in productivity measurement. It could be that productivity 
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training stressed the importance of employee attitude and involvement 

to increase productivity, thus suggesting the use of such programs. 

Restaurants with an average yearly revenue over $1,000,000 pro

vided employees with supplies, materials and assistance more often 

than did restaurants with a lower revenue. Larger operations with 

diversified menus may function with less reliance on standardized, or 

computerized preparation methods and equipment and use more intensive 

labor to produce gourmet or culinary food. In other words, a 11 hands

on .. approach requiring some flair which requires more time and assist

ance may be used rather than the high technology methods used by other 

operations. 

Merit pay as an incentive system was more often used by younger 

managers, reflecting a current trend, popular with new companies and 

perhaps learned in more recent college courses. Family owned opera

tions tended not to use merit pay or incentives, possibly because they 

are small, informal organizations without a great need for these 

programs. This idea is supported by the fact that restaurants with 

large yearly revenues used these two methods of QWL. These same types 

of restaurants (larger, more profitable) also use both monetary and 

non-monetary awards for their employees. Larger, more formal organi

zations have support systems such as personnel departments or public 

relations departments which can incorporate such QWL programs more 

easily than can smaller, informa~ operations. The less expensive 

restaurants were more flexible schedule-wise in that their employees 

had scheduling preference. Employees in these operations are more 

often part time students who need to work around their academic and 

extracurricular schedules; hence, flexible schedules are more 
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appropriate. Also, the more formal operations have certain core hours 

in which a set number of employees are required (Table III). 

Innovation 

Innovation was defined on the survey instrument as the applied 

creativity in processes, methods, products or technology. The use of 

brainstorming as an innovation technique was more prevalen~ in r~stau

rants in which the manager had some training in productivity measure

ment. Seventy-five percent (N=12) of the managers with training used 

brainstorming sessions, as compared to only 35% (N=13) of those with

out such training (p=0.0076, x2=7.123, df=1). This significant find

ing was also discovered by Shaw (1983) (p=0.0017, x2=9.815, df=1). 

Hotel/motel restaurateurs were more apt to use brainstorming innova-

tion techniques than were any other type of restaurant. Eighty-six 

percent (N=6) of hotel/motel restaurants utilized these sessions, 

while only 42% (N=20) of the other types of restaurants conducted 

brainstorming sessions (p=0.0184, x2=4.755, df=1). Brainstorming 

sessions were also used more often by restaurants seating over 300 

patrons than smaller restaurants, although those seating under 100 

patrons also tended to use this innovation technique. Eighty-seven 

percent (N=7) of the larger restaurants and 53% (N=9) of the restau-

rants seating under 100 patrons relied on brainstorming sessions. In 

contrast~ only 32% (N=9) of restaurants with a seating capacity of 

between 100 and 300 patrons utilized brainstorming sessions (p=O.Ol84, 

x2=7.986, df=2). 

Franchise operations were overwhelming less likely to have an 

active suggestion system than any other type of restaurant. None of 
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TABLE III 

SIGNIFICANT ASSOCIATIONS FOUND IN QUALITY OF 
WORK LIFE CONTROLS 

QWL Control 

Measuring QWL 

Written Job Satisfaction Ques
tionnaire 
Employee Participation Through 
Suggestion 

Monitor Turnover, Absenteeism, 
Tardiness 
Job Redesign, Enrichment, Task 
Identification 
Provide Promotion Opportunities 

Factors Showing Correlations 

*Fast food restaurants 
(p=0.04115, 62=~.254, df=l) 
Position title of respondent 
(p=0.0255, X2=4.989, df=l) 

*Fast food restaurants 
(p=O.G255, X2=4.989, df=l) 
Average check charge 
(p=0.0361, X2=8.538, df=3) 
Training in productivity measurement 
(p=O.Ol43, X2=6.003, df=l) 
Hotel/motel restaurants 
(p=0.0390, X2=4.262, df=l) 
Training in productivity measurement 
(p=0.0081, X2=7.016, df=l) 

*11 0ther 11 restaurant types 
(p=0.0032, X2=8.667, df=l) 
Average yearly revenue 
(p=0.0028, X2=12.153, df=2) 

Total % and Number 
of Respondents Using 

38 N=20 

12 N=5 

87 N=48 

87 N=48 

79 N=42 

36 N=20 

68 N=36 

69 N=38 

68 N=36 

co 
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QWL Control 

Provision of Supplies, Materials, 
Assistance to Employees 
Link Performance to Reward 

Commendation Letters 

Verbal Recognition 

Merit Pay for Management Staff 

TABLE III (Continued) 

Factors Showing Correlation 

Average yearly revenue 
(p=0.0438, x2=6.279, df=2) 
Full service restaurants 
(p=O.Ol08, X2=6.503, df=l) 

*Club restaurants 
(p=0.0272, X2=4.880, df=l) 
Training in productivity measurement 
(p=0.0023, X2=9.269, df=l) 
Hotel/motel restaurants 
(p=O.Ol54, X2=5.867, df=l) 

*Club restaurants 
(p=0.0085, X2=6.935, df=l) 
Years experience 
(p=0.0024, X2=14.499, df=l) 
Club restaurants 
(p=0.0291, x2=4.760, df=l) 

*Family owned restaurants 
(p=o.oo77, x2=7.llo, df=l) 
Seating capacity 
(p=0.0275, X2=7.185, df=2) 

Total % and Number 
of Respondents Using 

79 N=42 

81 N=44 

81 N=44 

19 N=lO 

22 N=l2 

85 N=47 

40 N=22 

40 N=22 

40 N=22 

38 N=20 

(X) 
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QWL Control 

Merit Pay for Management Staff 
(cont.) 
Non-Monetary Performance Awards 

Monetary Performance Awards 

Plaques and Certificates 

Recognition in Newsletters, 
Newspapers 

Bonuses (Time, Pay) 

Scheduling Preferences 

TABLE III (Continued) 

Factor Showing Correlation 

Average yearly revenue 
(p=O.OOll, X2=13.577, df=2) 
Average yearly revenue 
(p=O.Ol50, X2=8.400, df=2) 
Training in productivity measurement 
(p=O.Ol04, X2=6.559, df=l) 
Average yearly revenue ' 
(p=0.0414, X2=6.371, df=2) 
Average yearly revenue 
(p=0.0414, X2=6.371, df=2) 
Hotel/motel restaurants 
(p=0.0037, X2=8.423, df=l) 
Average yearly revenue 
(p=0.0334, X2=6.799, df=2) 
Training in productivity measurement 
(p=0.0076, X2=7.123, df=l) 
Private restaurants 
(p=0.0344, X2=4.473, df=l) 
Average check charge 
(p=0.0419, X2=8.208, df=3) 

Total % and Number 
of Respondents Using 

40 N=21 

30 N=l6 

26 N=l4 

28 N=l5 

28 N=l5 

11 N=6 

9 N=5 

47 N=25 

49 N=27 

53 N=29 

CXl 
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QWL Control 

Scheduling Preferences (cont.) 

"Other" Performance Awards 

Suggestion System 

Quality Circles 

TABLE III (Continued) 

Factor Showing Correlation 

Average yearly revenue 
(p=0.0075, X2=9.786, df=2) 
Caterers 
(p=O.OOOl, X2=31. 731, df=l) 
Seating capacity 
(p=0.0325, X2=6.852, df=l) 
Training in productivity measurement 
(p=0.0417, X2=4.148, df=l) 
Hotel/motel restaurants 
(p=0.0085, X2=8.561, df=l) 
Private restaurants 
(p=0.0043, X2=8.156, df=l) 

*Family owned restaurants 
(p=0.0377, X2=4.319, df=l) 
Seating capacity 
(p=0.0397, X2=6.454, df=2) 
Average check charge 
(p=0.0389, X2=8.371, df=3) 

Total % and Number 
of Respondents Using 

53 N=28 

5 N=3 

6 N=3 

36 N=l9 

20 N=ll 

20 N=ll 

20 N=ll 

21 N=ll 

20 N=ll 

00 
c.n 



QWL Control 

Incentive Systems 

*Inverse relationship 

TABLE III (Continued) 

Factor Showing Correlation 

Seating capacity 
{p=0.0081, X2=9.638, df=2) 
Average yearly revenue 
(p=0.0046, X2=10.771, df=2) 

Total % and Number 
of Respondents Using 

26 N=l4 

'28 N=l5 

OJ 
0"1 



the five franchise respondents used a suggestion system, while 46% 

(N=23) of other restaurants had such a system (p=0.0468, x2=3.953, 

df=1). Employee participation at meetings was present in 87% (N=14) 

of restaurants earning over $1,000,000 in average yearly revenue, as 

compared to 50% (N=9) of restaurants with a revenue under $499,000 

(p=0.0291, x2=7.074, df=2). All of the respondents (N=7) over 50 

years of age allowed employees to attend restaurant association meet

ings, while only three (27%) of the restaurateurs under 30 years of 

age gave their employees this opportunity (p=0.0001, x2= 20.677, 

df=3). 

Sixty-eight percent (N=11) of restaurateurs with training produc-

tivity measurement conducted employee training seminars, as compared 

to only 32% (N=12) of those without training (p=0.0143, x2=5.998, 

df=1). Fast food restaurants were much less likely to conduct such 

seminars than other types of restaurants. Only 15% (N=2) of fast food 

operations provide employee training seminars, as compared to 52% 

(N=22) of other types of restaurants (p=0.0188, x2=5.252, df=1). 

Eighty-seven percent (N=7) of restaurants seating over 300 patrons 

conducted training seminars for their employees, as compared to only 

12% (N=2) of restaurants with a seating capacity under 100 patrons 

(p=0.0010, x2=13.757, df=2). More expensive restaurants with large 

revenues also conducted employee training seminars more often than 

less expensive operations with smaller yearly revenues. Every restau

rant with an average check charge over $10.00 had such programs, in 

comparison with 25% (N=2) of those with an average check charge of 

$1.00 to $2.99 (p=0.0234, x2=9.491, df=3). Seventy-five percent 

(N=12) of restaurants earning an average yearly revenue over 
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$1,000,000 provided employees with training seminars, while only 22% 

(N=4) of restaurants earning under $499,000 in revenue used this 

innovation technique (p=0.0063, x2=10.123, df=2). 

The addition of a computer or word processor occurred more often 

in larger restaurants than in smaller establishments, as expected. 

Sixty-two percent (N=5) of operations seating over 300 patrons added 

such new ~echnology (p=0.0086, x2=6.909, df=1), in comparison to 

restaurants seating less than 100 patrons. All respondents (N=16) 

88 

with training in productivity measur~ment added new equipment within 

the last three years, as compared to 76% (N=28) of respondents without 

such training (p=0.0304, X2=4.688, df=1). "Other" (uncategorized) 

restaurants did not add new equipment as often as categorized restau

rant types. Fifty percent (N=3) of the "other" restaurants added new 

equipment, as compared to 86% of the categorized restaurants (p=0.0323, 

x2=4.583, df=1). 

New benefits plans were added by 75% (N=3) of private restau

rants, which is a substantially higher percentage than the 20% (N=10) 

of nonprivate operations (p=0.0120, x2=6.305, df=1). Watt mizer light 

bulbs were added more often by restaurants seating over 300 patrons 

than by smaller establishments. Fifty percent (N=4) of the large 

establishments added these innovative tools in contrast to only 6% 

(N=1) of the restaurants with a seating capacity under 100 patrons 

(p=0.0309, x2=6.956, df=2). Thirty-two percent of restaurants earning 

between $500,000 and $999,000, and 25% (N=4) of restaurants earning 

over $1,000,000 in yearly revenue purchased watt mizer light bulbs, 

while none (N=18) of the respondents earning less in yearly revenue 

made such a purchase (p=0.0372, x2=6.584, df=2). New cleaning agents 



were purchased by only 38% (N=11) of full service restaurants, while 

61% (N=17) of other types of restaurants purchased new cleaning agents 
2 (p=0.0420, X =4.134, df=1). 

Discussion of Innovation 

Brainstorming sessions were more often used by restaurateurs 

with productivity training, perhaps because employee involvement was 

stressed in the training. This innovation technique was used in 

hotel/motels, possibly because of the diversity of departments and 

functions involved in these operations. Employees from'all positions 

may add input to tasks in other types of positions. Larger restau-

rants rely on brainstorming, perhaps for the same reason. 

Franchise operations with formal, company-wide policies tended 

not to encourage employee suggestions as often as other types of 

restaurants. Employee participation was more commonly practiced in 

more profitable restaurants. Perhaps employees in larger operations 

are cross-labor trained, can function in a variety of labor-intensive 

positions and hence are considered credible. 

Older restaurateurs allowed their employees to attend restaurant 

association meetings more often than younger managers, possibly be

cause the older managers have attended many such meetings themselves. 

The younger managers tended to go the meetings themselves. The older 

managers could be burned out on going to such meetings and therefore 

may pass the privilege on to employees who could benefit from new 

ideas generated from these meetings. Employee training seminars are 

not used in fast food restaurants, perhaps because a majority of their 

employees are temporary and their jobs are more standardized or 
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computerized than in other types of restaurants, and initial training 

may be a 11 they need. In contrast, 1 arger restaurants with a 1 arge 

revenue require labor-intensive preparation methods and complex func

tions through increasing the need, as well as the desire, for employee 

training seminars. 

Restaurants with a larger seating capacity implemented computers 

or word processors more often than smaller establishments, since more 

reco~d keeping and reports may be required in these establishments. 

Fast fqod operations did not implement new menus or recipes as often 

as other restaurants did. This may be due to the restraints of possi

ble products in fast food service, as well as the limited customer 

demand. Fast food operations seem to adhere to a stereotyped image 

regarding product lines; for example, hamburgers at McDonalds, beef 

sandwiches at Arby•s, and so on. Watt mizer light bulbs were imple

mented in larger, more profitable restaurants with high yearly reve

nues where accountability for perhaps all resources is more attended 

to than in smaller operations (Table IV). 

Performance Criteria Ranking by Time 

Spent and Importance 

As illustrated in Figure 5, the seven performance criteria were 

ranked identically on the basis of time spent in evaluation and in 

importance to the successful operation of the restaurant. In agree

ment with the study conducted by Shaw (1983), quality was clearly 

viewed by the respondents as both the most important as well as the 

most time consuming performance criteria. Profitability was ranked 

the second-most important performance criteria. This contradicts 
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TABLE IV 

SIGNIFICANT ASSOCIATIONS FOUND IN INNOVATION TECHNIQUES 

Innovation Technique 

Brainstorming Sessions 

Active Suggestion System 

Employee Participation 

Restaurant Association Meetings 
and Seminars 
Employee Training Seminars 

Factors Showing Correlation 

Training in productivity measurement 
(p=0.0076, X2=7.123, df=l) 

Hotel/motel restaurants 
(p=0.0292, X2=4.755, df=l) 
Seating capacity 
(p=O.Ol84, X2=7.986, df=2) 

*Franchise restaurants 
{p=0.0468, X2=3.953, df=l) 
Average yearly revenue 
(p=0.0291, X2=7.074, df=2) 

Age of respondent 
(p=O.OOOl, X2=20.677, df=3) 

Training in productivity measurement 
(p=O.Ol43, X2=5.998, df=l) 

*Fast food restaurants 
(p=O.Ol88, X2=5.525, df=l) 

Seating capacity 
{p=O.OOlO, X2=13.757, df=2) 

Total % and Number 
of Respondents Using 

47 N=25 

47 N=26 

47 N=25 

42 N=23 

60 N=38 

39 N=21 

43 N=23 

44 N=24 

4.3 N=23 

1.0 



Innovation Technique 

Employee Training Seminars (cont.) 

Purchase of Computer, Word 
Processor 
Use of New Menu, New Recipes 

Implementation of New Equipment 

New Benefits Plan 

Watt Mizer Light Bulbs 

Purchase of New Cleaning Agents 

*Inverse relationships 

TABLE IV (Continued) 

Factors Showing Correlation 

Average check charge 
(p=0.0234, X2=9.491, df=3) 
Average yearly revenue 
(p=0.0063, X2=10.123, df=3). 
Seating capacity 
(p=0.0390, X2=6.487, df=2) 
Fast food restaurants 
(p=0.0086, X2=6.909, df=l) 
Training in productivity measurement 
(p=0.0304, X2=4.688, df=l) 
11 0ther 11 restaurants 
(p=0.0323, X2=4.583, df=l) 
Private restaurants 
(p=O.Ol20, X2=6.305, df=2) 
Seating capacity 
(p=0.0309, X2=6.956, df=2) 
Average yearly revenue 
(p=0.0372, X2=6.584, df=2)-
Full service restaurants 
(p=0.0420, X2=4.134, df=l) 

Total % and Number 
of Respondents Using 

44 N=24 

43 N=23 

26 N=l4 

89 N=49 

83 N=44 

82 N=45 

24 N=l3 

19 N=lO 

19 N=lO 

51 N=28 

1.0 
N 



Quality * * * * * * * * * 6.75 
@.@@@@@@@@@ 6.81 

Profitability * * * * * * * * * * 11.31 
@ @ @ @ @ @ @ @ @ @ @11.86 

Productivity*******,**** *12.17 
@ @ @ @ @ @ @ @ @ @ @ @ 12.26 

Efficiency* * * * * * * * * * * * * * 12.50 
@ ~ @ @ @ @ @ @ @ @ @ @ @ @ @12.86 

Effectiveness****************** *17.20 
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 1§.37 

Innovation* * * * * * * * * ·* * * * * * * * * * * * * * * * 19.18 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 19.20 

QWL * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 20.90 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @20.62 

Percentage Points for Each Individual Criteria 

Ranking (see page 43) on the basis of: 

* Time spent in evaluation 

@ - Importance to the operation 

Figure 5. Performance Criteria Ranking 
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Shaw•s finding of productivity as the second-ranked performance cri

teria. The reader is reminded, however, that Shaw•s sample worked in 

health care facilities, while the samples in the present study are in 

profit-oriented organizations. The only other performance criteria 

ranked in the same order was innovation. This performance criteria 

was perceived in both studies as the sixth most time-consuming perfor

mance criterion. QWL was ranked the least important of the perfor

mance criteria, and the one for which restaurateurs spent the. le?st 

amount of time, also. Although the literature links job satisfaction, 

a surrogate measure of QWL, to productivity, obviously restaurateurs 

in this study have not looked to QWL programs as a means to improve 

the performance and morale of their personnel. 

Hypotheses Testing 

In H1, the number of years of experience and training in pro

ductivity measurement significantly affected effectiveness (Table I; 

Figure 5). The age, years of education and position title of the re

spondent, however, did not significantly affect effectiveness. Based 

on two of the five personal variables, the researcher rejected H1. 

Although the type of restaurant and the average yearly revenue 

did not have a significant affect on effectiveness, the restaurants• 

seating capacity, and its average check charge per person did signifi

cantly affect effectiveness. Based on these results, the researcher 

rejected H2. 

Quality was significantly affected by four of the five personal 

variables in H3. The respondents• age, position title, number of 

years of experience and whether or not they had productivity training 

94 



affected quality, while the years of education did not significantly 

affect this performance criteria. Based on these results, the re

searcher rejected H3. 

In H4, the type of restaurant, its seating capacity, average 

check charge and average yearly revenue affected quality. Because all 

four restaurant variables had a significant affect on quality, the 

researcher rejected H4. 

The position title and productivity training of the respondent 

had a significant affect on QWL. The other personal variables (age, 

years of education and number of years experience), however, did not 

affect QWL. Based on two of the five personal variables, the re

searcher rejected H5. 

Based on the results discussed in the previous section, the 

researcher rejected H6. QWL was significantly affected by the type of 

restaurant, its average check charge and average yearly revenue. 

Since three of the four restaurant variables had a significant affect 

on QWL, the researcher rejected H6. 

In H7' two of the five personal variables significantly affected 

QWL. The respondents• experience and productivity measurement train

ing affected QWL, while the respondents• age, years of education and 

position title did not affect QWL. Based on these results, the re

searcher rejected H7 . 

The type of restaurant, its seating capacity, average check 

charge and average yearly revenue significantly affected QWL. Because 

all of the restaurant variables were significantly affected, the 

researcher rejected H8 . 
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Innovation was significantly affected by age and productivity 

training, not by the years of experience, position or the number of 

years of experience of the respondent. Three of the five personal 

variables were not affected; however, two were. Therefore, the re

searcher rejected H9• 

In H10 , the type of restaurant, its seating capacity, average 

check charge and average yearly revenue significantly affected inno

vation. Based on these three variables, H10 was rejected by the 

researcher. 

In H11 , productivity measurement training significantly affected 

whether the listed processes, methods, products or technologies were 

implemented within the last three years. Based on this personal 

variable, the researcher rejected H11 • 

The type of restaurant, its seating capacity and average yearly 

revenue affected the process, methods, procedures or technologies used 

within the last three years. Because three of the four restaurant 

variables had a significant affect on this innovation criteria, the 

researcher rejected H12 . 
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CHAPTER V 

SUMMARY, RECOMMENDATIONS AND IMPLICATIONS 

This study was guided by the following objectives: to identify 

the specific methods of performance measurement used by the Missouri 

Restaurant Association (MRA); to assess the'measurement of effective

ness, quality, quality of work life and innovation so that standards 

measures may be developed to improve strategies for restaurants; to 

assess the relative importance and the time spent on each criteria; 

and to formulate suggestions as to how standards may be used by res

taurant managers. 

To accomplish these objectives, a closed-question instrument wa~ 

attached to a newsletter and mailed to the members of the MRA. Ap

proximately 1,900 questionnaires were distributed, and 55 usable re

sponses were analyzed usin~ frequency distribution and chi square. 

Demographic Description of the Sample 

Fifty-seven percent of the 55 respondents were below 40 years of 

age and 43% were older than 40. Fifty-three percent of the respond

ents had accumulated over 11 years of experience, while 47% had less 

than 11 years of experience. More than half (54%) of the respondents 

held the title of restaurant manager, 37% were restaurant owners and 

9% were titled assistant manager. Thirty percent of the respondents 
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had received training in productivity measurement, while 70%-had no 

such training. 

Fifty-three percent of the restaurants were full service opera

tions, 29% were family owned and 24% were fast food operations. Over 

half (53%) of the restaurants sat between 100 and 299 patrons, while 

32% had a seating capacity of under 100 patrons. Thirty-eight percent 

of the average check charge was between $3.00 and $4.99, whereas 36% 

of the respondents had an average check charge of between $5.00 and 

$9.99. The average yearly revenue was split evenly between the three 

categories: below $500,000, between $500,000 and $999,000 and over 

$1,000,000. 

Performance Criteria 

The effectiveness measures used most often by the respondents 

were: the use of sales increases over last year•s sales, personnel 

audits, MBO programs, dividing goals into subgoals and evaluation 

meetings. These effectiveness measures were used more often by mana

gers with training in productivity, and by those with more than five 

years of experience. The experience and training of the restaurateur 

therefore affected the use of performance measures in the restaurant 

industry. 

Family owned restaurants tended not to use effectiveness mea

sures, perhaps because they are small, .informal operations in which 

each member has specific responsibilities. Club restaurants did not 

utilize profit and loss statements to evaluate effectiveness, possibly 

because there are private businesses which are service-oriented rather 

than profit-oriented. Restaurants with lower average yearly revenues 

I 
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did not utilize MBO programs or evaluation meetings due, perhaps, to 

their small, informal mode of operation. (Significant effectiveness 

associations were illustrated in Table I.) 

In larger restaurants with higher yearly revenues, quality stand

ards were set by either a management team or the assistant manager, 

possibly since these operations employ more management members to 

delegate this responsibility to. Food temperature checks were used by 

franchise operations and caterers more so than the other types of 

restaurants. Perhaps this is due to company policies or the length of 

time between plating and service, respectively, which are common 

functions in these types of operations, especially in catering. 

Younger managers as well as those with productivity measurement 

training used written food quality standards. This could be ex

plained, perhaps, by older managers delegating this responsibility to 

the cooks themselves and the productivity training itself, stressing 

the importance of written quality standards. Older and more experi

enced managers did not personally taste the food for quality or use 

purchasing specifications as often as younger managers did. Again, 

the art of delegating such responsibilities may be learned with age 

and experience. In full service and more expensive restaurants where 

the manager was in charge of quality control, the manager personally 

taste tested the food for quality. Perhaps this task was viewed as 

part of their quality control responsibilities. 

Detailed instructions were given to employees of less experienced 

managers of the less expensive restaurants. These managers may rely 

on detailed explanations and demonstrations because they employ 

younger, temporary part time workers who are not well trained and who 
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may require explanations beyond their initial training period. Menus, 

charts and production schedules were used by larger, more profitable 

restaurants, possibly to cope with both a greater number of employees 

and customers. Younger and older managers used fresh food more often 

than did those managers in the 40-49 year old age group. This may 

reflect society•s current wellness trend or the fact that the middle 

aged managers were brought up on canned goods. 

Younger managers appear to communicate with employees more often 

than their older counterparts, as is demonstrated by the fact that 

younger managers discussed quality standards with employees beyond 

their initial training, while older managers did not. Responsibility 

for quality was generally claimed by the respondent, whether their 

title was owner, mana~e~ or assistant manager. This tendency may 

reflect the attitude that quality' is everyone•s responsibility, or 

that, if possible, it is delegated to the lower management levels, as 

was the participation in this questionnaire. (Table II depicted these 

significant quality factors as related to the personal and restaurant 

variables of the respondent.) 

Fast food restaurants did not measure QWL or encourage employee 

participation through a suggestion system. This could well be due to 

the type of employees employed by fast food establishments. Younger, 

temporary part time employees may not be viewed as credible sources of 

information, as are the highly trained, full time employees of the 

more expensive restaurants. Assistant managers reported the use of 

formal job satisfaction questionnaires more often than did their 
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This could be due to the employees of such operations being part time 

students requiring flexible schedules, while the more expensive, for

mal restaurants require certain core hours that must be covered by 

their employees. (These significant associations between both per

sonal and restaurant variables and QWL were illustrated in Table III.) 

Brainstorming sessions as innovation techniques were used more 

often by larger res_taurants. This could be due to the training itself 

stres~ing employee involvement, and by the diverse departments and 

functions involved in both hotels/motels and l~rge restaurants. Em

ployee suggestions were encouraged in large restaurants, but not by 

franchise operations. This could be due to company policies and 

guidelines not allowing employee participation, while large restau

rants may have cross-trained labor and thus rely on input from 

trained, credible employees. 

Older restaurateurs allow their employees to attend restaurant 

association meetings, while younger restaurateurs attend such events 

themselves. Larger, more profitable restaurants utilize employee 

training seminars, perhaps because they required labor-intensive pro

duction and service. Fast food operations, however, do not use em

ployee training seminars because the preparation methods are more 

standardized or computerized than in other types of restaurants. 

Restaurants with larger seating capacities have implemented computers 

or word processors more often than smaller establishments, since more 

record keeping may be required in these establishments. 

Fast food operations did not implement new menus or recipes as 

often as did other types of restaurants, due perhaps to the stereo

typed image of their menus. Watt mizer light bulbs were implemented 
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in larger, more profitable restaurants where accountability for re

sources is more attended to than in smaller operations. (The signifi-

cant associations were displayed in Table IV.) 

Recommendations 

Questionnaire 

Because the instrument was examined by a number of research 

professionals for validity, reliability, objectivity and applicabil

ity, no problems surfaced during data analysis. A major limitation of 

this study was the low response rate. One possible solution to this 

problem would have been to mail the survey instrument directly to the 

restaurateurs and without the accompanying MRA newsletter. Due to 

both time and financial constraints, a follow-up mailing was not 

possible. 

Recommendations Based on the Results of 

Based on the results of the survey, the researcher makes the 

following recommendations: 

1. Performance measures were used more often by restaurateurs 

with some type of productivity measurement training. Additional train-

ing via seminars or educational material on performance/productivity 

measurement need to be promoted within the food service industry. 

2. A wide variety of performance measures are used in each of 

the four performance criteria covered in this study. Information on 

the use of such measures should be identified as performance measures 

to call restaurateurs' attention to their evaluation. 



3. Younger managers appear to communicate with their employees, 

as well as implement QWL programs more often than their older col

leagues. Because QWL is a relatively new issue covered in college 

courses, younger managers would have had exposure to the topic, 

whereas older managers may not have. Education materials, seminars 

and short courses need to be promoted in the food service industry to 

familiarize restaurateurs with this vital performance criteria. 
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4. Because of the low response rate, additional studies are 

needed on the performance measures used in restaurants. Additional 

state restaurant associations need to be surveyed to gather a wider 

data source on the food service industry. These restaurants should be 

surveyed separately according to the type of restaurant, e.g., full 

service restaurants vs. franchise vs. family owned establishments. 

Implications 

This study serves as the first of many investigations into the 

restaurant industry's understand1ng of, and use of, organizational 

performance measures. Additional state restaurant associations or a 

random sample of the NRA need to be surveyed so that valid indices may 

be developed for use nationwide. These indices could then be promoted 

within the food service industry to increase the managers' measure

ment, evaluation and control of performance in their operations. 
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Oklahoma State University 
Department of Food, Nutntlon and lnstatut1on Adm1n1strat10n 

Dear Colleague: 

I STILLWATER, OKLAHOMA 74078 
(405) 624-5039 

February 17, 1984 

As a restaurant operator, you are well aware that the productivity of the foodservice industry has traditionally been only half that of the manufacturing industry. Perhaps this is due to the sporadic nature of our industry or to the lack of standardization of terminology and/or measurement practices that exist (or are on-going) in midwest restaurants. This is of critical importance to the industry since the first step toward improvement of productivity is measurement of productivity. 

This phase of the study examines seven highly inter-related organizational performance criteria (productivity, profitability, quality, quality of worklife, effectiveness, efficiency, and innovation). These criteria differ in importance from one establishment to another. By better understanding the role each criteria plays in our industry, we can better understand the importance of productivity. We would like to know how you view these performance factors and how you evaluate each in your foodservice department. Will you please read the definitions for each criteria carefully and answer the questions with these definitions in mind. The answers from which you will select were generated from a pilot study conducted with the Oklahoma Restaurant Association Board Members on July 1983. 

If you are not involved in the evaluation of organizational performance in your restaurant, will you please pass this survey on to the person who has this responsibility. The forms are coded for analysis only; results will not be identified with your restaurant at any time. After completing the questionnaire please fold, staple and return it to us. We would appreciate hearing from you by March 9th, 1984. If you have any questions call us at (405) 624-5039. 

v~..vA~ 
Suzanne Lamb ~~~ 
Grad·. Research Asst. Grad. Research Asst. 

Sincerely, 

cr!_-~.()_i ~~ 
Lea L. Ebro, Ph.D. 
Associate Professor 
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8 
MISSOURI P.ESTAUP.A~T ASSOCIATION 

PO AOx 10210/kJlN~ .. \SCIIY ~ .. 115[JtJURit l111/.l.U1MI\[JI~·\ .f\JA'tl t;l!llf l'lf,'!'t~~·N! (M1~' '~3·~~,.!:. 

February 17, 1984 

Dear Member: 

Enclosed is a survey questionnaire by a Central Missouri State 
Alum who is now doing research at Oklahoma State University involving 
the measurement and eventually improvement of productivity in the 
foodservice Industry. This questionnaire is to explore the current 
measurement practices in restaurants and several other midwest 
states are participating in this study. 

From this study wi Jl envolve ratios and indices which can be 
used by the foodservice industry to monitor productivity as well as 
other organizational performance criteria each manager wishes to 
follow in his/her establishment. I urge you to take a few minutes 
of your time to complete this questionnaire. Results of this study 
as wei I as those from other midwest states will be shared with 
members of the Missou/i Restaurant Association. 

Thank you for your cooperation. 

Cordial Jy, 

--t2f t(/afiL 
Dick Walls 
MRA President 

~tJ<VIC!:: At•lr..J L!::40FRSHIP F()t~ THE FOOO~cF<VICt ,·..;[)LC:.rft" )fNCE 1Y35 
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FOODSERVICE PRODUCTIVITY STUDY 

I. General Information 

Directions: Please check or'fill in the appropriate answers. It is important that you answer all the questions. 

1 •. Age group: (1)· 20-29 

_(2) 30-39 

(3) 40-49 

(4) S0-59 
(5) 60-69 

2. Years.of education: 
__ 1-12 years 

Highest degree attained: 

__ 13-16 years Major(s): 
More than 16 years 

3. Position title -~(please check all that apply): 
Owner 

__ Manager 
__ Assistant Manager 
__ Other (please specify) : 

4. Type of restaurant 
_LFull Service 
.l,_Fast-Food 
3 Hotel/Motel 

...:L_ Cafeteria 

5. Seating capacity: 
Fewer than 100 

100-299 

6. Average food check 
_$1.00-2.99 

_$3.00-4.99 

in which employed 
..!i._Caterer 
J-Lclub 

·1 Franchise 
.L_Private 

_300-599 
__ 600 and up 

charge/person: 
_ss.oo-9.99 
_$10.00 and up 

(please check all that apply) : 
_i_Familv OWned 
10 Other (please specify): 

_$20.00 and up 
_$30.00 and up 

7. Average yearly revenue: 
< $499,000 

_$500,000-999,999 
__ $1,000,000-2,499,000 
__ $2,500,000-4,999,000 
__ $5,000,000-7,499,000 

__ $7,500,000-9,999,000 
__ $10,000,000-12,499,000 
__ $12,500,000-14,999,000 
__ $15,000,000 and up 

8. Number of years in the restaurant business: 
(1) 1-5 (3) 11-15 
(2) 6-10 (4) 16 or more 

9. Number of employees: 
Full-time ___ Part-time 

10. Have you ever received any training in productivity measurement? 
(1) Yes (please specify)=------------------------------
(2) No 
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II. Performance Criteria 

1. PRODUCTIVITY - is defined as the relationship of outputs to in
puts, or reaching the highest level of performance 
with the least expenditure of resources. 

Directions: Please circle the number which corresponds with 
the current procedures in your operation. 

Which of the following do you use to control inputs? 

Method Always Usually Sometimes Rarely Never 

(1) Detailed specifications 
when purchasing equip
ment and supplies 

(2) Check (and appropri
ately adjust if neces-
sary) labor usage at 
least quarterly 

(3) "Comparison shop" for 
food and supplies 

(4) Take advantage of sea
sonal food buys 

(5) Use of standardized 

1 2 

1 2 

1 2 

1 2 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

recipes -=1--------~2~------~3~--------4~-----5~ 
(6) Evaluate kitchen en

ergy costs at least 
quarterly -=1--------~2~------~3~--------4~----~5~ 

(7) Monitor energy usage 
of specific pieces 
of equipment -=1~------~2~------~3~--------4~-----5~ 

(8) Routinely conduct phys-
ical inventory of store-
room 1 2 3 4 5 -----------------------------------(9) Monitor breakage and 
pilferage of supplies -=1~------~2~------~3~--------4~-----5~ 

(10) Periodically review 
and revise job descrip
tions in order to pre-
vent duplication of 
tasks 

(11) Routinely follow food 
costs 

(12) Routinely follow bar 
costs, if applicable 

(13) Other (please specify): 

1 

1 

1 

1 

2 3 

2 3 

2 3 

2 3 

Which of the follow~ng do you use to control outputs? 
(14) Check production records 

at least quarterly to 
see that production is 

4 5 

4 5 

4 5 

4 5 

appropriate for demand __ 1 _________ 2 ___________ 3 ___________ 4 _______ 5 __ _ 
(15) Have a system for utili-

zing leftover bulk foods __ 1 ________ ~2 __________ 3 __________ 4 ________ 5 __ 
(Continued on page 3) 
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(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

Which of the following do you use to control outputs? (cont. l 

Methods Always Usually Sometimes Rarely Never 

Meals served daily l 2 3 4 5 
Daily check average l 2 3 4 5 
Follow amounts pre-
pared versus amounts 
served l 2 3 4 5 
Dollar sales daily l 2 3 4 5 
Profit and loss state-
ment l 2 3 4 5 
Computerized cash 
register 1 2 3 4 5 
Daily operation con-
trol sheets l 2 3 4 5 

Sales last year ver-
sus sales this year l 2 3 4 5 

Customer count daily l 2 3 4 5 

Other (please specify): 1 2 3 4 5 

Do you develop ratios and/or indexes by which to assess produc
tivity? 

Meals Sroduced 
Laborours used 

(R<\TIO) 

(26) Yes 

Meals 
Labor 
Meals 
Labor 

~reduced, 1983 
ours used, 1983 

produced, 1982 
hours used, 1982 
(INDEX) 

(27) No 
If yes, 

(28) 
(29) 

do you use any of the following ratios? (please check) 
Meals/labor hours worked (34) Order copy of ~icket/ 

--- payroll hours Sales/labor hours worked 
(30) Meals/labor hours paid 

___ (31) Sales/labor hours paid 
(32) Sales per equivalent em

ployee 
___ (33) Customers/labor hour 

(35) Meals served/actual 
man-minutP.s 

(36) FTE's/specific task 
(37) Meals/total food cost 
(38) Others (please specify): 

If "OU use the inverse of a."ly of these ratios (i.e., labor hours 
worked per meal served) , please specify which one in the space 
below: 

121 



2. EFFECTIVENESS - is defined as the degxee of achievement of objec
tives. Example: Goal is to cut labor hours by 
10% in the next quarter--labor records show that 
goal has been reached. 

Do you set specific goals for your operation? 

_(1) Yes £FI (2) No £1= 2 
Which of the following to you use to evaluate goal attainment? 
(please check all that apply) : 

(3) Costs and profit (profit and loss statement) t:F 3 
__ . ( 4) Sales volume Ef LJ 

( 5) % profit Cf="l) 

(6) Increase in sales over previous year L'f (, 
( 7) Daily review [f" l 

{_8) Control overhead E.'~= 15 

(9) Actual performance compared with forecasted performance t-r Cl 
(10) Operational audit CF lu 
(11) Personnel audit i.f" j\ 
(12) MBO for management staff [f IZ 
(13) Break goals into small measurable sub-goals tf 1~ 
(14) Evaluation meetings tf ~~ 
(15) Administration evaluates goal attainment Lf 1~ 

3. QUALITY - is defined as conformance to standards or specifications. 
Example: Meeting health department regulations. 

Do you have quality standards which are specific to your operation? 
(1) Yes Q I _(2) No QZ 

By whom-are these standards developed? (please check all that 
apply): 

(3) Management team a3 (6) Personnel Manager C~ 
(4) Manager ~y 
(5) Assist. Manager G? 

(7) Production Manager en 
(8) Consultant Q Z 
(9) Other (please specify): C1 

Which of the following do you use to control quality in your 
operation? 

(10) Temperature check of food in steamtable (~ 10 
(11) Periodic survey of customers as to quality of food service Q li 
(12) Regular (unannotmced) sanitation inspections Q IZ 

(13) Taste testing/can cutting of new food items by management 0 \:~ 

(14) Written standards for quality of food 0 ILl 
(15) Written standards for quality of service O ~~ 
(16) Manager personally inspecting all food deliveries (y 10 
(17) Manager personally tasting all cooked foods for quality L(,J7 
( 18) Purchasing specifications Q I 8 
(19) Detailed instructions to employees Q lq 
(20) Menus and charts, production schedules a lC 
(21) Use of fresh food, if available and economical C Zl 

Are quality standards discussed with employees at any time beyond 
their initial training? 

(22) Yes ~ZC: __ (23) No 0 Z'.j 
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~~o is in charge of quality control in your operation? (please check 
all that apply) : 

(24) A management teamQ 24 

(25) Manager Q 21) 

(26) Asst. Manager Q Z(., 

__ (27) Production Manager Q.;!.l 

(28) Owner Q Z~ 
(29) Chef 0 zq 
{30) Other (please specify): Q30 

Which of the following organizations( govern quality standards in 
you:· w~eration? (please check all that apply): 

(31) State health codes <-1 ~ (34) Contract company standards (~ ~ 
(32) County health codesQ;I,~ _(35} Other (please specify): 0 ~6 

_(33) City health codes Q ~'3 

4. EFFICIENCY - is defined as resources expected to be consumed 
resources actually consumed 

Example: $ budgeted for food, 1983 
$ actually spent on food, 1983 

Of the following resources, which do you keep records of the amounts 
used? (Materials includes food and supplies) 

(l) Labor 
(2} Materials 
(3) Capital 
(4) Energy 

Yes No 

(5) Other (please specify): ______________________ _____ 

Do you compare resources used with resource utilization targets? 
(6) Yes (7) No 

5. QUALITY OF WORKLIFE (QWL) - is defined as the affective responses 
of participants to working in a system. Example: job satis
faction, motivation, pay satisfaction 

Do you measure the quality ~f worklife in your operation? 
_ (l) YesQu_:, _(2) No QL 'Z. 

Do you perform any of the following? (please check all that apply) : 
(3) Use written job satisfaction questionnaires Lii.A::5 
(4) Encourage employees to make suggestions, participate and cooper

ate with management on new projects, problem solving, goal set
ting, etc. q u.>-4 

(5) Monitor turnover, absenteeism, and tardiness 6~6 
(6) Communicate with employees verbally and via memos, newsletters, 

etc. regularly (;k 1.,. 

(7i Hold unit or department meetings regularly Ct.,t.-; 

(8) Make the job more interesting by redesigning, job enlargement, 
task, identification, etc. 01-t- :5' 

(9) Provide opportunities for promotion G.~-l' '? 
(10) Provide supplies, materials, and assistance to employees as 

needed G L-t.; , (; 

(ll} Provide physical environment that facilitates rather than in
terferes with work (appropriate work areas, temperature, light, 
etc.) ~·11 

Do you link performance to rewards? 
(12) Yes ~t,t; 1 ~ __ (13) No Ow,.? 
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Which of the following do you use? (please check all that apply): 
( 14 l Raises based upon performance appraisals (.~ u.: 111 
(13) Commendation letters ~~~)I; 
(16) Verbal recognition QtA..' ll~ 
( 17) Merit pay for management staff &W n 

___ 1~8) Performance awards (non-monetary) a~1 li 
(19) Performance awards (monetary) QQ, ,q 

___ (20) A formal incentive system Ott. 'tL' 
(21) Plaque and Certificate or other forms of recognition (y~' z1 

___ (2,2) Recognition in newsletter, newspaper OW r.:z 
_(23) Bonuses (time, pay) Qll' 2'1 
___ (24) Scheduling preferences Gv .. : 2.'-1 
_(25) complimentary meals Qw~:c:-

___ (26) Other (please specify) =-------------------------------------(~UL:zu 
Do you use any of the following forms of participative management? 

(27) Suggestion system (if yes, please tell approximately how many suggestions have been accepted in the last year and 
what type of reward is given) -----------------------------------------------------Qwz-1 (28)·Quality circles- defined as groups of employees, typically --- drawn from.the same department, who meet regularly to identify, analyze, and solve work-related problems. If you use this (or a variation thereof),please describe: ____________________ __ 

------------------------- Gu..; Z(J' (29) Incentive system (usually in the form of pay plans, bu~ not always) - defined as a plan which ties day-to-day earnings or periodic bonuses directly and automatically to relatively objective indices of individual, group, or sometimes organi-zational performance. Please describe: ____________________ __ 

------------------------------------------------------6. INNOVATION - is defined as applied creativity in processes, 
methods, product, or technology. 

Which of the following do you use to promote innovation? (please check all that apply) : 
( 1) Brainstorming sessions TIV I 
(2) Active suggestion system ltil'i. 
(3) Employee participation at meetings fW ~ 

___ (4) Reward employee input .1 1-} '-! 
(5) Allowing employees to attend restaurant association meetings and seminars . r~ ~ 
(6) Employee training seminars J Nl.c 
( 7) Try new recipes and discuss them with employees l.l··i ·'I 

(~t,t:·Z1 

( 8) Other (please specify) : ~:h? 
Have you added any of the following in your operation within the last few years? 

(9) Computer, word processor 110 ') 
(10) New menus and recipes n: iC 
(11) Layout changes IN H 

___ (12) Revised job descriptions IN IZ 
(13) New equipment (cooking, catering, etc.) _"i}' 1:5 

___ (14) New scheduling procedures lr~ •'-1 
(15) New sandwich prep ideas L~ 16 
(16) New food products used in recipes 1:1-· 1L 
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(17) New benefits plan jL n 
(18) Watt mizer light bulbs 1 \'J 'f. 
(19) New cleanin~ agents .i\'J•r; 

(20) Other (please specify)=------------------ Jt- (_ 1 , 

7. PROFITABILITY - is defined as the earned return on investment or 
the relationship of revenue to costs. If your 
operation is for·profit, how do you measure prof
itability? (please give formulas) : 

Exceeding the budget in your restaurant(s) results in: 
(1) Has never happened 

(2) Nothing in particular 

(3) Investigation of causes and budget readj~stment 

(4) Submission of written justification to those in charge 
(5 l. Demerits 

(6) Cut-off of funds 

(7) Price increases 

( 8) Sales analysis 

(9) Performance audit 

(10) Review of funds 

(11) Control labor 

How do you determine meal prices? 

(18) Food cost+ % markup 

(19) Food + labor costs 

(20) Sales mix 

(21) Item by item food cost 

(22) Cost of meal, popularity 
of item 

(12) Control inventory 

(13) Volume increase 

(14) Cut costs 

(15) Portion controls 

(16) Increase line speed 

(17) Other (please specify): 

(23) Volume sold and cost 

(24) Food cost + overhead + labor 
+ % markup 

(25) Raw food cost + labor + what 
traffic will bear and what 
we think the customer can 
afford 

(26) Other (please specify): 

8. Please rate the 7 performance criteria according to how much time 
you spend evaluating each of them in your restaurant. Rank (on 
a scale of 1 to 7) , giving the criteria on which you spend the 
most time a "1" and so on to "7", which is the criteria you spend 
the least amount of time. Do not use a number twice. 
__ Productivity 

__ Quality 

Innovation 

Effectiveness 

__ Efficiency 

__ Profitability 

__ Quality of worklife 

9. Please rate the 7 performance criteria according to how important 
they are to the successful operation of your restaurant. Rank (on 
a scale of 1 to 7) , giving the criteria which you feel is the most 
important a "1" and so on to "7", which is the criteria you feel 
is least important. Do not use a number twice. 
__ Productivity 

__ Quality 

Innovation 

Effectiveness 
__ Efficiency 

__ Profitability 

__ Quality of worklife 

10. We welcome your comments on this study, the questionnaire, or the 
definitions used. Do you have alternative definitions for the 
performance criteria which you would prefer to see used? 

Please check to see if you have completed seven 
pages. THANK YOU FOR YOUR PARTICIPATION! 
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APPENDIX C 

C'H.I SQUARE TABLES 
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See questionnaire in Appendix B for specific control mechanisms 

listed numerically in each performance criteria. 

Key to Chi Square Tables: 

EF = Effectiveness 

Q = Quality 

QW = Quality of Worklife 

IN = Innovation 
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TABLE OF YRS BY EF5 TABLE OF YRS BY EF11 

YRS EF5 YRS EF11 

FREQUENCY! 0 TOTAL FREQUENCY! 0 TOTAL ---------+--------+--------+ ---------+--------+--------+ 
1 I 1 I 14 I 15 I 13 I . 2 I 15 ---------+--------+--------+ ---------+--------+--------+ 
2 I 3 I 8 I 1 1 2 I 8 I 3 I 11 ---------+--------+--------+ ---------+--------+--------+ 
3 I 8 I 10 I 18 3 · I 9 I 9 I 18 ---------+--------+--------+ ---------+--------+--------+ 
4 I o I 11 I 1 1 4 I 11 I o I 11 ---------+--------+--------+ ---------+--------+--------+ 

TOTAL 12 43 55 TOTAL 41 14 55 

3 PROB=0.0136 DF= 3 PROB=0.0138 

)( CHI-SQUARE 10.683 CHI--St)UARE 10-652 

TABLE OF YRS BY EF13 TABLE OF TR BY EF2 

YRS EF13 TR EF2 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

1 I 13 I 2 I 15 
---------+--------+--------+ 

2 I 6 I 5 I 11 
---------+--------+--------+ 

3 I 9 I 9 I 18 
---------+--------+--------+ 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 
. I o I 2 I 

---------+--------+--------+ 
I 16 I o I 16 

---------+--------+--------+ 
2 1 29 1 8 I 37 

---------+--------+--------+ 
4 I 1o I 1 I 11 TOTAL 45 8 53 

---------+--------+---~----+ 
TOTAL 38 17 55 OF= PROB=0.0435 

OF= 3 PROB=0.0323 
< CHI -SQUARE 4.074 

l( CHI-SQUARE 8.784 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE fHAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF TR BY EF9 TABLE OF TR BY EF11 

TR EF9 TR EF11 

FREQUENCY I 0 TOTAL FREQUENCY! 0 I TOTAL 

---------+--------+--------+ ---------+--------+--------+ 
I o I 2 I I 1 I 1 I 

---------+--------+--------+ ---------+--------+--------+ 
I 4 I 12 I 16 1 I 8 I 8 I 16 

---------+--------+--------+ ---------+--------+--------+ 
2 I 24 I 13 I 37 2 I 32 I 5 I 37 

--------~+--------+--------+ ---------+--------+--------+ 
TOTAL 28 25 53 TOTAL 40 13 53 

OF= PROB=0.0046 

OF= PROB=0.0076 

CHI-SQUARE 7.123 >. CHI -SQUARE 8. 033 

TABLE OF TR BY EF12 
TABLE OF TR BY EF13 

TR EF12 TR EF13 

FREQUENCY! 0 
---------+--------+--------+ 

TOTAL 
FREQUENCY I 0 I I TOTAL 

I 1 I 1 I 
---------+--------+--------+ 

---------+--------+--------+ 
I o I 2 I 

I 8 I 8 I 
---------+--------+--------+ 

16 ---------+--------+--------+ 
1 I 1 I 9 I 16 

2 I 29 I 8 I 
---------+~-------+--------+ 

---------~--------+--------+ 

2 I 31 I 6 I 37 37 

---------+--------+--------+ 
TOTAL 38 15 TOTAL 37 16 53 53 

OF= PROB=0.0388 
OF= PROB=0.0030 

)( CHI -SQUARE 4.268 X CHI-SQUARE 8.822 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 

TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF TYP1 BY EF6 TABLE OF TYP2 BY EF14 

TYP1 EF6 TYP2 EF14 

FREQUENCY! 0 I I TOTAL 
---------+--------+--------+ 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

o I 8 I 18 I 26 
---------+--------+--------+ 

o I 14 I 28 1 42 
---------+--------+--------+ 

1 I 2 I 21 I 29 
---------+--------+--------+ 

1 I 9 I 4 1 13 
---------+--------+--------+ 

TOTAL 10 45 55 TOT.4L 23 32 55 

DF~ PROB~0.0219 DF~ PROB~O 0218 

)< CHI-SQUARE 5 252 CHI-SQUARE 5 258 

TABLE OF TYP3 BY EF14 TABLE OF TYP4 BY EF2 

TYP3 EF14 TYP4 EF2 

FREQUENCY I 0 I TOTAL 
---------+--------+--------+ 

o I 23 I 25 I 48 
---------+--------+--------+ 

1 I o I 1 I 1 
---------+--------+--------+ 

FREQUENCY! 0 I TOTAL. 
---------+--------+--------+ 

o I 44 I 8 I s2 
---------+--------+--------+ 

1 I 1 I 2 I 3 
---------+--------+--------+ 

TOTAL 23 32 55 TOTAL 45 10 55 

DF~ PROB=O 0163 DF~ PROB=0.0251 

CHI-SCUIIF.f- 5 /G'S .. CHI -SQUARE 5.U14 

X WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF TYP4 BY EF3 TABLE OF TYP4 BY EF4 

TYP4 EF3 TYP4 EF4 

FREQUENCY I 0 TOTAL FREQUENCYj 0 TOTAL ---------+--------+--------+ ---------+--------+--------+ o 1 5 I 41 I 52 o I 6 I 46 I 52 ---------+--------+--------+ ---------+--------+--------+ I 2 I 1 I 3 1 I 2 I 1 I 3 ---------+--------+--------+ ---------+--------+--------+ TOTAL 7 48 55 TOTAL 8 47 55 

OF= PROB=0.0039 
OF::- PROB=0.0085 

:X CHI-SQUARE 8. 311 X CHI-SQUARE 6 935 

TABLE OF TYP4 BY EF6 TABLE OF TYP6 BY EF3 

TYP4 EF6 TYP6 EF3 

FREQUENCY! 0 . I TOTAL FREQUENCY I 0 TOTAL 
---------+----~---+---~----+ ---------+--------+--------+ o 1 8 1 44 I 52 o I 5 I 47 I 52 ---------+--------+--------+ ---------+--------+--------+ i 2 I 1 I 3 1 I 2 I 1 I 3 ---------+--------+--------+ ---------+--------+--------+ TOTAL 10 45 55 TOTAL 7 48 55 

OF= PROB=0.0251 
OF~ PROB=O 0039 

CHI-SQUARE 5.014 )'~HI-SQUARE 8. 311 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST 
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TABLE OF TYP6 BY EF6 TABLE OF TYP9 BY EF9 

TYP6 EF6 TYP9 EF9 

FREQUENCY I 0 TOTAL FREQUENCY! 0 TOTAL 
---------+--------+--------+ ---------+--------+--------+ 

o I 8 I 44 I -52 o I 16 I 23 I 39 
---------+--------+--------+ ---------+--------+--------+ 

1 I 2 I 1 I 3 1. I 12 I 4 I 16 
---------+--------+--------+ ---------·--------+--------+ 
TOTAL 10 45 55 TOlAL 28 27 5'j 

OF= 1 PV:OG----, 
~ ... t":: • 

' / :.J j 

~ CHI-SQUARE 5 014 CHI-SQUARE 5.240 

TABLE OF TYP9 BY EF12 TABLE OF TYP9 BY EF13 

TYP9 EF12 TYP9 EF13 

FREQUENCY I 0 I TOTAL FREQUENCY! 0 TOTAL 
---------+--------+--------+ ---------+--------+--------+ 

o 1 23 I 16 I 39 
---------+--------+--------+ 

o I 23 'I 16 I 
---------+--------+--------+ 

39 

1 1 15 I 1 I 16 
---------+--------+--------+ I 15 I 1 I 

---------+--------+--------+ 
16 

TOTAL 38 17 55 TOTAL 38 17 55 

OF= PROB=0.0113 OF= PROB=0.0113 

-;., CHI -SQUARE 6.425 X CHI-SQUARE 6 425 

X WARNING: OVER 20% OF THE -CELLS HAVE EXPECTED COUNTS LESS THAN 5 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TYP10 

TABLE OF TYP10 BY EF6 

EF6 

FREQUENCYj 0 TOTAL ---------+--------+--------+ 
o 1 6 I 43 I ·49 ---------+--------+--------+ 

I 4 I 2 I 6 ---------+--------+--------+ 
TOTAL 10 45 55 

OF= PROB=0.0011 

CHI-SQUARE 10.642 

TABLE OF REV BY EF14 

REV EF14 

FREQUENCY I 0 TOTAL ---------+--------+--------+ I o I 2 I ---------+--------+--------+ 
I 12 I 6 I 18 ---------+--------+--------+ 

2 1 1 1 12 I . 19 ---------+--------+--------+ 
3 1 4 1 12 I 16 ---------+--------+--------+ 

TOTAL 23 30 53 

OF= 2 PROB=0.0387 

CHI-SQUARE 6.505 
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TABLE OF REV BY EF12 

REV EF12 

FREQUENCY I 0 I I TOTAL ---------+--------+--------+ 
I 1 I 1 I ---------+--------+--------+ 

1 I 11 I 1 1 18 ---------+--------+--------+ 
2 1 13 1 6 1 19 ---------+--------+--------+ 
3 I 1 I 9 I 16 ---------+--------+--------+ 

TOTAL 37 16 53 

OF= 2 PROB=O 0056 

CHI-SQUARE 10 356 

TABLE OF YRS BY Q2 

YRS Q2 

FREQUENCY I 0 I 1 I TOTAL ---------+--------+--------+ 
1 I 15 I o I 15 

---------~--------+--------+ 
2 I 11 I o 1 11 ---------+--------+--------+ 
3 I 18 I o I 18 ---------+--------+--------+ 
4 I 9 I 2 I 11 ---------+--------+--------+ 

TOTAL 53 2 55 

OF= 3 PROB=0.0402 

"')( CHI -SQUARE 8. 302 

)( WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP5 BY Q2 TABLE OF REV BY Q3 

TYP5 Q2 REV Q3 

FREQUENCY! 0 I 1 I TOTAL FREQUENCY! 0 I 1 I 
---------+--------+--------+ ---------+--------+--------+ 

o I 49 I 1 I 50 I o I 2 I ---------+--------+--------+ ---------+--------+--------+ 
1 I 4 I 1 I 5 1 I 11 1 1 1 ---------+--------+--------+ ---------+--------+--------+ 

TOTAL 53 2 55 2 I 5 I 14 I 
---------+--------+--------+ 

OF= PROB=0.0404 3 I 2 1 14 1 
---------+--------+--------+ 

X CHI-SQUARE 4.203 TOTAL 18 35 

CHI-SQUARE 9.697 

TABLE OF POS BY Q4 TABLE OF SEAT BY Q4 

POS Q4 SEAT Q4 

FREQUENCY I 0 I 1 TOTAL FREQUENCY I 0 I 1 I 
---------+--------+--------+ ---------+--------+--------+ 

I 6 I 6 I I 1 I 1 I ---------+--------+--------+ ---------+--------+--------+ 
1 I 1o I 6 I 16 1 I 12 I 5 I 

---------+--------+--------+ ---------+--------+--------+ 
2 I 6 I 11 I 23 2 I 11 I 11 I 

---------+--------+--------+ ---------+--------+--------+ 
3 I 3 I 1 I 

---------+--------+---~----+ 
3 I 1 I 1 I 

---------+--------+--------+ 
4 

TOTAL 19 24 43 TOTAL 24 29 

OF= 2 P'<OB=0.0339 OF= 2 PROB=0.0160 

X CHI-SQUARE 6 771 CHI-SQUARE 8.270 

XWARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TOTAL 

18 

19 

16 

53 

TOTAL 

17 

28 

8 

53 
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TABLE OF REV BY Q4 TABLE OF TYP3 BY Q5 

REV Q4 TYP3 Q5 

FREQUENCY I 0 I 1 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 13 I 5 I 
---------+--------+--------+ 

TOTAL FREQUENCY I 0 I 1 
---------+--------+--------+ 

o I 38 I 1o I 
---------+--------+--------+ 

I 3 I 4 I 
---------+--------+--------+ 

18 

TOTAL 

48 

7 

2 I 9 I 1o I 19 TOTAL 41 14 55 ---------+--------+--------+ 
3 I 2 I 14 1 

---------+--------+--------+ 
16 

DF= PROB=O 0394 
TOTAL 24 29 53 

)( CHI -SQUARE 4.245 
DF= 2 PROB=0.0022 

CHI -SQUARE 12. 245 

TABLE OF SEAT BY Q5 TABLE OF TYP7 BY Q7 

SEAT Q5 TYP7 Q7 

FREQUENCY I 0 I 1 TOTAL FREQUENCY! 0 I 1 TOTAL 
---------+--------+--------+ ---------+--------+--------+ 

I 2 I o I o I 46 I 4 I 50 
---------+--------+--------+ ---------+--------+--------+ 

I 14 I 3 I 11 I 3 I 2 I 5 
---------+--------+--------+ ---------+--------+--------+ 

2 I 22 I 6 I 28. TOTAL 49 6 55 
---------+--------+--------+ 

3 I 3 I 5 I 8 DF= PROB=0.0286 
---------+--------+--------+ 
TOTAL 39 14 53 CHI-SQUARE 4.789 

DF= 2 PROB=O 0410 

X CHI-SQUARE 6.390 

X WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF SEAT BY Q7 

SEAT Q7 

FREQUENCY I 0 I 1 TOTAL 
---------+--------+--------+ 

I 2 I o I 
---------+--------+--------+ 

I 11 I o I 11 
---------+--------+--------+ 

2 I 25 I 3 I 28 
---------+--------+--------+ 

3 I 5 I 3 I 8 
---------+--------+--------+ 
TOTAL 47 6 53 

OF~ 2 PROB~O 0219 

j<. t CHI-SQUARE 7.642 

TABLE OF TYP7 BY Q10 

TYP7 Q10 

FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

o 1 24 I 26 I 5o 
---------+--------+--------+ 

1 1 o I 5 I 5 
---------+--------+--------+ 
TOTAL 24 31 55 

OF= PROB=0.0391 

}( CHI -SQUARE 4.258 

136 

TABLE OF TYP5 BY Q10 

TYP5 Q10 

FREQUENCY! 0 TOTAL 
---------+--------+--------+ 

o I 24 I 26 I 50 
---------+--------+--------+ 

I o I 5 I 5 
---------+--------+--------+ 
TOTAL 24 55 

OF~ PROB~0.0391 

CHI-SQUARE 4.258 

TABLE OF REV BY Q10 

REV Q10 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

1 I 1 I 
---------+--------+--------+ 

I 12 I 6 I 18 
---------+--------+---~----+ 

2 I 6 I 13 I 19 
---------+--------+--------+ 

3 I 5 I 11 I 
---------+--------+--------+ 
TOTAL 23 30 

nF~ 2 PROB~0.0496 

CHI-SQUARE 6.009 

16 

53 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TR BY Q12 

TR Q12 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

1 I 2 I 14 I 16 
---------+--------+--------+ 

2 I 16 I 21 I 37 
---------+--------+--------+ 
TOTAL 

AGE 

18 35 

DF= PROB=0.0300 

CHI-SQUARE . 4.707 

TABLE OF .AGE BY Q14 

Q14 

FREQUENCY! 0 
---------+--------+--------+ 

I o I 1 I 
---------+--------+--------+ 

1 I 2 I 9 I 
---------+--------+--------+ 

2 I 9 I 11 I 
---------+--------+--------+ 

3 I 11 I 5 I 
---------+--------+--------+ 

4 I 5 I 2 I 
------~--+--------+--------+ 

53 

TOTAL 

11 

20 

16 

7 

TOTAl.. 27 27 54 

nF= 3 PROB=0.0422 

CHI-SQUARE 8. 190 

TYP8 
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TABLE OF TYP8 BY Q13 

Q13 

FREQUENCY I 0 I TOTAL 
---------+--------+--------+ 

o I 10 I 41 1 51 
---------+--------+--------+ 

1 I 3 I 1 1 4 
---------+--------+--------+ 
TOTAL 13 42 55 

DF= PROB=0.0120 

X 
CHI-SQUARE 6.305 

TABLE OF TYP8 BY Q30 

TYP8 Q30 

FREQUENCY! 0 I· TOTAL 
---------+--------+--------+ 

o I 42 I 9 I 51 
---------+--------+--------+ 

I 1 I 3 I 4 
---------+--------+--------+ 
TOTAL 43 12 55 

OF= PROB=0.0075 

CHI-SQUARE 7 152 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF TR BY Q14 TABLE OF REV BY Q14 

TR Q14 REV Q14 

FREQUENCY! 0 I 
---------+--------+---~----+ 

TOTAL FREQUENCYj 0 
---------+--------+--------+ 

TOTAL 

I o I 2 I I o I 2 I ---------+--------+--------+ --·------+--------+--------+ 
I 4 I 12 I 16 1 I 13 I 5 I 18 

---------+--------+--------+ ---------+--------+--------+ 
2 I 23 I 14 I 37 2 I 11 I 8 I 19 

---------+--------+--------+ ---------+--------+--------+ 
TOTAL 27 26 53 3 I 3 I 13 I 16 

---------+--------+--------+ 
OF= PROB=O 0130 TOTAL 27 26 

CHI-SQUARE 6. 173 OF= 2 PROB=O 0059 

CHI-SQUARE 10.264 

TABLE OF TR BY Q15 TABLE OF SEAT BY Q15 

TR Q15 SEAT Q15 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ I o I 2 I 

---------+--------+--------+ I o I 2 I 
---------+--------+--------+ I 2 I 14 I 16 

---------+--------+--------+ I 1o I 1 I 11 
---------+--------+--------+ 

2 I 21 I 16 I 37 
---------+--------+--------+ 2 I 13 I 15 I 2s 

---------+--------+--------+ 
TOTAL 23 30 53 3 I o I 8 I a 

OF= PROB=O 0028 ---------+--------+--------+ 
TOTAL 23 30 53 

CHI -SQUARE 8. 907 
OF= 2 PROB=O 0194 

~ CHI-SQUARE 7 885 

~WARNING. OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF REV BY Q15 
TABLE OF TYP1 BY Q16 

REI! 015 TYP1 Q16 

FREQUENCY! 0 
---------+--------+--------+ 

TOTAL,. 
FREQUENCY I 0 I I TOTAL 

I o I 2 I 
---------+--------+--------+ 

---------+--------+--------+ 
o I 4 I 22 I 26 

1 I 13 I 5 I 
---------+--------+--------+ 

---------+--------+--------+ 
1 I 11 I 12 1 

18 
29 

2 I 9 I 1o I 
---------+--------+--------+ 

---------+--------+--------+ 
TOTAL 21 34 19 

55 

3 I 1 I 15 I 
---------+--------+--------+ 

1·6 
DF= PROB=0.0010 

TOTAL 23 30 53 CHI-SQUARE- 10.857 
OF= 2 PROB=0.0005 

CHI-SQUARE 15 199 

TABLE OF POS BY Q17 TABLE OF TYP10 BY Q16 

POS Q17 TYP10 Q16 

FREQUENCY! 0 TOTAL FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

- I 3 I 9 I 
---------+--------+--------+ 

1 I 4 I 12 I 
---------+--------+--------+ 

2 I 1 I 16 I 
---------+--------+--------+ 

3 I 4 I o I 
---------+--------+--------+ 
~-orAL 15 28 

OF= ~ PROB=O 0153 

X CHI -SQUARE 8. 355 

16 

23 

4 

43 

---------+--------+--------+ 
o 1 21 I 28 I 

---------+--------+--------+ 
I o I 6 I 

---------+--------+--------+ 
TOTAL 21 34 

OF= PROB=O 0414 

;'( CHI -SQUARE 4.160 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY ~lOT BE A VALID TEST. 

49 

6 

55 
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TABLE OF YRS BY Q17 TABLE OF TYP1 BY Q17 

YRS Q17 Q17 

FREQUENCY! 0 TOTAL FREQUENCY! 0 I TOTAL 
---------+--------+--------+ ---------+--------+--------+ 

I 6 I 9 I 15 o 1 12 I 14 I 26 
---------+--------+--------+ ---------+--------+--------+ 

2 I 2 I 9 I 11 1 6 1 23 I 29 
---------+--------+--------+ ---------+--------+--------+ 

3 I 3 I 15 I 18 TOTAL 18 37 55 
---------+--------+--------+ 

4 I 1 I 4 I 11 OF= PROB=O 0445 
---------+--------+--------+ 
TOTAL 18 37 55 CHI-SQUARE 4.038 

,,.-= 3 PROB=0.0402 

~CHI-SQUARE 8.300 

TABLE OF CHG BY Q17 TABLE OF AGE BY Q18 

CHG Q17 AGE Q18 

FREQUENCY I 0 I TOTAL 
---------+--------+--------+ 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 6 I 2 I 8 
---------+--------+--------+ 

I o I · 1 I 
---------+--------+--------+ 

2 1 1 1 14 I 21 
---------+--------+--------+ 

1 I 3 I 8 I 11 
---------+--------+--------+ 

3 I 5 I 15 I 2o 
---------+--------+--~-----+ 

2 I 2 I 18 I 20 
---------+--------+--------+ 

4 I o I 6 I 6 
---------+--------+--------+ 

3 I 9 I 1 I 16 
---------+--------+---~----+ 

TOTAL 18 37 55 4 I 3 I 4 I 1 
---------+--------+--------+ 

OF= 3 PROB=0.0189 : r:JTAL 17 37 54 

'){ CHI-SQUARE 9.958 OF= 3 PROB=0.0251 

X CHI -SQUARE 9.339 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP9 BY Q18 

TYP9 Q18 

FREQUENCY I 0 I I 
---------+--------+--------+ 

o I 8 I 31 I 
---------+--------+--------+ 

1 I 9 I 1 I 
---------+--------+--------+ 
TOTAL 17 38 

DF= PROB=0.0092 

~ CHI-SQUARE 6.785 

TABLE OF REV BY Q18 

REV Q18 

FREQUENCY! 0 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 9 I 9 I 
---------+--------+--------+ 
· 2 I 6 I .13 I 
---------+--------+--------+ 

3 I 1 I 15 I 
. ---------+--------+--------+ 

TOTAL 16 37 

OF= 2 PROB=0.0211 

CHI-SQUARE 7.720 

TOTAL 

39 

16 

55 

TOTAL 

18 

19 

16 

53 

TABLE OF SEAT BY Q18 

SEAT Q18 

FREQUENCY I 0 I 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

1 I 10 I 1 I 
~--------+--------+--------+ 

2 I 5 I 23 I 
---------+--------+--------+ 

3 I 2 I 6 I 
---------+--------+--------+ 
TOTAL 17 36 

OF= 2 PROB=O 0153 

CHI-SQUARE 8.364 

TABLE OF YRS BY Q19 

YRS Q19 

FREQUENCY! 0 
---------+--------+--------+ 

I 5 I 1o I 
---------+--------+--------+ 

2 o I 11 I 
---------+--------+--------+ 

3 I 3 I 15 I 
---------+--------+--------+ 

4 I 6 I 5 I 
---------+--------+--------+ 
TOTAL 14 41 

OF= 3 PROB=0.0196 

X CHI -SQUARE 9.885 

WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TOTAL 

17 

28 

8 

53 

TOTAL 

15 

11 

18 

1 1 

55 

TABLE IS SO SPARSE THAT CH~-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF CHG BY Q19 

CHG Q19 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

1 I o I 8 I 8 
---------+--------+--------+ 

2 I 3 I 18 I 21 
---------+--------+--------+ 

3 I 8 I 12 I 2o 
---------+--------+--------+ 

4 I 3 I 3 I 6 
---------+--------+--------+ 
TOTAL 14 41 55 

REV 

STATISTICS FOR 2-WAY TABLES 

DF= 3 PROB=O 0412 

CHI-SQUARE 8 247 

TABLE OF REV BY Q20 

Q20 

FREQUENCY! 0 I I TOTAL 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

1 I 11 I 1 I 18 
---------+--------+--------+ 

2 I 8 I 11 I 19 
---------+--------+--------+ 

3 I 3 I 13 I 16 
---------+--------+--------+ 
'llTAL 22 31 53 

OF= 2 PROB=O 0436 

CHI-SQUARE 6.265 
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TABLE OF SEAT BY Q20 

SEAT Q20 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 11 I 6 1 11 
---------+--------+--------+ 

2 I 9 I 19 1 28 
---------+--------+--------+ 

3 I 11 11 8 
---------+--------+--------+ 
TOTAL 21 32 53 

DF= 2 PROB=0.0225 

'X CHI -SQUARE 7.586 

TABLE OF AGE BY Q21 

AGE Q21 

FREQUENCY I 0 I 
---------+--------+--------+ 

I o I 1 I 
---------+--------+--------+ 

1 I o I 11 I 
---------+--------+--------+ 

2 I 3 I 11 I 
---------+--------+--------+ 

3 I 1 I 9 I 
---------+--------+--------+ 

4 1 1 1 6 1 
---------+--------+--------+ 
TOTA'- 11 43 

OF= 3 PROB=0.0332 

CHI-SQUARE 8.721 

TOTAL 

1 1 

20 

16 

1 

54 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF AGE BY Q23 TABLE OF POS BY Q25 

AGE Q23 POS Q25 

FREQUENCY I I 0 TOTAL 
---------+--------+--------+--------+ FREQUENCY I 0 TOTAL 

---------+--------+--------+ I· o I 1 I o I 
---------+--------+--------+--------+ I 6 I 6 I 

---------+--------+--------+ I o I 11 I o I 11 
---------+--------+--------+--------+ I 1o I 6 I 16 

---------+--------+--------+ 
2 I o I 2o I o I 20 

---------+--------+--------+--------+ 2 I 4 1 1s 1 23 
---------+--------+--------+ 

3 I 1 I 15 I o I 15 
---------+--------+--------+--------+ 3 I 2 I 2 I 4 

---------+--------+--------+ 
4 11 51 11 6 TOTAL 16 27 43 ---------+--------+--------+--------+ 

TOTAL 51 52 2 PROB=0.0141 
3 PROB=0.0499 lJF-

')( CHI -SQUARE 7.817 
X CHI-SQUARE 8.527 

TABLE OF TYP6 BY Q22 TABLE OF SEAT BY Q25 

TYP6 Q22 SEAT Q25 

FREQUENCY! 0 TOTAL FREQUENCY! 0 TOTAL ---------+--------+--------+- -·------+ 
o I 2 I 1 I 49 I 50 

---------+--------+--------+ 
I 1 I 1 I ---------+--------+--------+--------+ ---------+--------+--------+ I o I 1 I 2 I 3 I 11 I 6 I 17 ---------+--------+--------+--------+ ---------+--------+--------+ 

TOTAL 2 51 53 2 I 8 I 20 I 28 
---------+--------+--------+ OF= PROB=0.0057 

3 I 2 I 6 I 8 
CHI-SQUARE 7.652 ---------+--------+--------+ 

TOTAL 21 32 53 

OF= 2 PROB=O 0366 

"'fl.. CHI -SQUARE 6.615 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
X TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP2 BY Q25 

TYP2 Q25 

FREQUENCY! 0 TOTAL 
-------~-+--------+--------+ 

o I 13 I 29 I 42 
---~-----+--------+--------+ 

1 I 9 I 4 I .13 
---------+--------+--------+ 
TOTAL 22 33 55 

OF~ PROB=O 0138 

CHI-SQUARE 6.061 

TABLE OF CHG BY Q25 

CHG Q25 

FREQUENCY! 0 
---------+--------+--------+ 

1 I 1 I 1 I 
---------+--------+--------+ 

2 I 8 I 13 I 
---------+--------+--------+ 

3 I 4 I 16 I 
---------+--------+--------+ 

4 I 3 I 3 I 
---------+--------+--------+ 
TOTAL 22 33 

DF= 3 PROB=0.0110 

X CHI-SQUARE 11.136 
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TOTAL 

8 

21 

20 

6 

55 

'TABLE OF REV BY Q25 TABLE OF POS BY Q26 

REV Q25 POS Q26 

FREQUENCY! 0 TOTAL FREQUENCY! 0 I TOTAL 
---------+--------+--------+ ---------+--------+--------+ 

I o I 2 I . I 6 I 6 I 
---------+--------t--------+ ---------+--------+--------+ 

I 12 I 6 I 18 1 I 16 I o I 16 
---------+--------+--------+ ---------+--------+--------+ 

2 I 6 I 13 I 19 2 1 9 1 14 -1 23 
---------+--------+--------+ ---------+--------+--------+ 

3 I 4 I 12 I 16 3 1 3 I 1 I 4 
---------+--------+--------+ ---------+--------+--------+ 
TOTAL 22 31 53 TOTAL 28 15 43 

OF= 2 PROB=O 0265 OF= 2 PROB=0.0004 

CHI-SQUARE 7.260 X CHI-SQUARE 15.581 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
t TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A V~LIO TEST. 
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TABLE OF SEAT BY Q26 TABLE OF CHG BY Q26 

SEAT Q26 CHG Q26 

FREQUENCY I 0 TOTAL FREQUENCY I 0 TOTAL ---------+--------+--------+ ---------+--------+--------+ 
I 2 I o I 1 I 8 I o I 8 ---------+--------+--------+ ---------+--------+--------+ I 15 I 2 I n 2 I 14 1 1 1 21 ---------+--------+--------+ ---------+--------+--------+ 

2 1 13 I 15 I 28 3 I 8 I 12 I 20 ---------+--------+--------+ ---------+--------+--------+ 
3 I 4 I 4 I 8 4 I 4 I 2 I 6 ---------+--------+--------+ ---------+--------+--------+ 

TOTAL 32 21 53 TOTt\L 34 21 55 

DF~ 2 PROB~0.0170 3 PROB=O 0262 

CHI-SQUARE 8. 152 CHI-SQUARE 9 244 

TABLE OF TYP7 BY Q27 TABLE OF TYP7 BY Q34 

TYP7 Q27 TYP7 Q34 

FREQUENCY! 0 TOTAL FREQUENCYj 0 TOTAL 
---------+--------+-----~--+ ---------+--------+--------+ 

o I 47 I 3 I 50 o 1 41 I 9 I 50 
---------+--------+--------+ ---------+--------+--------+ 

1 I 2 I 3 I 5 I 2 I 3 I 5 
---------+--------+--------+ ---------+--------+--------+ 
TOTAL 49 6 55 TOTAL 43 12 55 

PROB=0.0002 i)f-- PROB~O 0302 

~ CHI-SQUARE 13 638 X CHI -SQUARE 8.'/zru 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF POS BY Q28 

POS Q28 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 1 I 1 1 I 
---------+--------+--------+ 

1 I 6 I 1o I 16 
~--------+--------+--------+ 

2 I 19 I 4 I 23 
---------+--------+--------+ 

3 1 4 I o I 4 
---------+--------+~-------+ 

29 14 

OF= 2 PROB=O 0044 

~ CHI-SQUARE 10.873 

TABLE OF TYP3 BY Q29 

TYPJ Q29 

43 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

o I 37 I 11 I 48 
---------+--------+--------+ 

I 2 I 5 I 1 ---------+--------+--------+ 
fOTAL 39 16 55 

PROB=0.0083 

X CHI -SQUARE 6 970 

J 46 

TABLE OF TYP9 BY Q28 

TYP9 Q28 

FREQUENCY! 0 TOTAL 
---------+--------+--------+ 

o I 21 I 12 I 39 
---------+--------+--------+ 

1 I 3 I 13 I 16 
---------+--------+--------+ 
TOTAL 30 25 55 

DF= PROB=O 0006 

CHI-SQUARE 11.661 

TABLE OF CHG BY Q29 

CHG Q29 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 8 I o I 8 ---------+--------+--------+ 
2 I 18 I 3 I 21 

---------+--------+--------+ 
3 I 9 I 11 I 2o 

---------+--------+--------+ 
4 I 4 I 2 I 

---------+--------+--------+ 
TOTAL 39 16 

OF= 3 PROB=O 0071 
X CHI-SQUARE 12.074 

6 

55 

~ WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP2 BY QW2 

TYP2 QW2 

FREQUENCYj 0 TOTAL 
---------+--------+--------+--------+ 

o I 2 I 28 I 12 I 40 
---------+--------+--------+--------+ 

I o I 5 I 8 I 13 
---------+--------+--------+--------+ 
TOTAL 33 20 53 

D~m PROB=0.0415 

+ CHI-SQUARE 4. 154 

TABLE OF POS BY QW3 

POS QW3 

FREQUENCYj 0 
---------+--------+--------+ 

I 12 I o I 
---------+--------+--------+ 

I 15 I 1 I 
---------+--------+--------+ 

2 I 21 I 2 I 
---------+--------+--------+ 

3 . I 2 I 2 I 
---------+--------+--------+ 
TOTAL 38 5 

OF= 2 PROB=0.0413 
~ CHI-SQUARE 6.374 

147 

TOTAL 

16 

23 

4 

43 

TABLE OF TYP2 BY QW4 TABLE OF CHG BY QW4 

TYP2 QW4 

FREQUENCYj 0 TOTAL 
---------+--------+--------+ 

o I 3 I 39 I 42 
---------+--------+--------+ 

I 4 I 9 I 13 
---------+--------+--------~ 
TOTAL 7 4.8 55 

OF= PROB=0.0255 

X CHI-SQUARE 4 989 

CHG QW4 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 1 I 1 I 8 
---------+--------+--------+ 

.2 I 6 I 15 I 21 
---------+--------+--------+ 

3 I o I 2o I 20 
---------+--------+--------+ 

4 I o I 6 I 6 
---------+--------+--------+ 
TOTAL 7 48 

Dl ~ 3 PROB=0.0361 

CHI -SQUARE 8 538 

55 

WARNING. OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TR BY QW5 

TR QW5 

FREQUENCY! 0 
---------+--------+--------+ . I o I 2 I ---------+--------+--------+ 

1 1 o 1 16 I ---------+--------+--------+ 
2 I 11 I 26 I ---------+--------+--------+ 

TOTAL 11 42 

TYP3 

nF= 1 PROB=O 0143 
X CHI -SQUARE 6. 003 

TABLE OF TYP3 BY QW8 

QW8 

TOTAL 

16 

37 

53 

FREQUENCY I 0 TOTAL ---------+--------+--------+ 
o 1 33 I 15 I 48 ---------+--------+--------+ 
1 I 2 I 5 I 1 ---------+--------+--------+ 

10TAL 35 20 55 
OF= PROB=O 0390 

')( CHI -SQUARE 4. 262 
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TABLE OF TR BY QW27 

TR QW27 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

I 1 I 1 I ---------+--------+--------+ 
I 1 I 9 I 16 

---------+--------+--------+ 
2 I 21 I 1o I 37 

---------+--------+--------+ 
TOTAL 34 19 53 

OF= PROB=0.0417 

CHI-SQUARE 4 148 

TABLE OF TR BY QW9 

TR QW9 

FREQUENCY I 0 TOTAL ---------+--------+--------+ 
I o I 2 I ---------+--------+--------+ 

1 1 1 1 15 1 16 ---------+--------+--------+ 
2 16 1 21 1 37 ---------+--------+--------+ 

TOTAL 17 36 
or= 1 PROB=O 008 1 
CHI-SQUARE 7.016 

53 

X WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP10 BY QW9 

TYP10 QW9 

FREQUENCY! 0 TOTAL 
---------+--------+--------+ 

o I 12 I 37 I 49 
---------+--------+--------+ 

I 5 I 1 I 6 
---------+--------+--------+ 
TOTAL 17 38 55 

OF=· PROB=O 0032 

~-CHI-SQUARE 8.667 

TABLE OF REV BY QW10 

REV QW10 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I . o I 2 I 
---------+--------+--------+ 

1 I 6 I 12 I 18 
---------+--------+--------+ 

2 I 5 I 14 I 19 
---------+--------+--------+ 

3 I o I 16 I 16 
---------+--------+--------+ 
TOTAL 11 42 53 

OF= 2 PROB=0.0433 
CHI-SQUARE 6.279 

TABLE OF REV BY QW9 

REV QW9 

FREQUENCY! 0 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

1 I 11 I 1 I 
---------+--------+--------+ 

2 I 5 I 14 I 
---------+--------+--------+ 

3 I 1 I 15 I 
---------+--------+--------+ 
TOTAL 17 36 

REV 

OF~ 2 PROB=0.0023 

~ CHI-SQUARE 12 153 

TABLE OF REV BY QW18 

QW18 
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TOTAL 

18 

19 

16 

53 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

I 1 I 1 I ---------+--------+--------+ 
1 I 16 I 2 1 18 

---------+--------+--------+ 
2 I 14 .I 5 1 19 

---------+--------+--------+ 
3 I 1 I 9 1 16 

---------+--------+--------+ 
TOTAL 37 16 53 

DF ~ 2 PROB=0.0150 

CHI-SQUARE 8.400 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST 
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TABLE OF REV BY QW21 TABLE OF TYP1 BY QW13 

REV QW21 TYP1 QW13 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

I 16 I 2 I 18 
---------+--------+--------+ 

2 I 14 I 5 I 19 

FREQUENCY I I 0 TOTAL 
---------+--------+--------+--------+ 

o I 1 I 24 I 1 I 25 
---------+--------+--------+--------+ 

I o I 2o I 9 I 29 
---------+--------+--------+--------+ 
TOT/',!_ 44 10 54 

---------+--------+--------+ 
3 I 8 I 8 I 16 OF= 1 PROB=0.0108 

---------+--------+--------+ 
TOTAL 38 15 53 

X. CHI -SQUARE 6. 503 

OF= 2 PROB=0.0414 

CHI-SQUARE 6.371 

TABLE OF TYP6 BY QW13 TABLE OF TR BY QW15 

TYP6 QW13 TR QW15 

FREQUENCY I I 0 TOTAL FREQUENCY I 0 TOTAL 
---------+--------+--------+--------+ ---------+--------+--------+ 

o I 1 I 43 I 8 I 51 
---------+--------+--------+--------+ I o I 2 I 

---------+--------+--------+ 
I o I 1 I 2 I 3 

---------+--------+--------+--------+ 
1 I 9 I 1 I 16 

---------+--------+--------+ 
TOTAL 44 10 54 2 I 34 I 3 I 37 

OF= PROB=O 0272 ---------+--------+--------+ 
TOTAL 43 10 53 

X CHI -SQUARE 4 880 
OF" PROB=0.0023 

~CHI-SQUARE 9.269 

WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF TYP3 BY QW15 TABLE OF TYP6 BY QW16 
TYP3 QW15 TYP6 QW16 

FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

o I 4o I 8 I 4~ ---------+--------+--------+ 
I 3 I 4 I 1 ---------+--------+--------+ 

TOTAL 43 12 55 

FREQUENCY! 0 
---------+--------+--------+ 

o I 6 I 46 I ---------+--------+--------+ 
1 I 2 I 1 I ---------+--------+--------+ 

TOTAL 8 47 

TOTAL 

52 

3 

55 
Of: PROB:0.0154 

OF: PROB=O 0085 
X CHI-SQUARE 5.867 

CHI-SQUARE 6.935 
-' 

TABLE OF YRS BY QW17 TABLE OF TYP6 BY QW17 

YRS QW17 TYP6 QW17 

FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

1 1 15 I o I 15 ---------+--------+--------+ 

FREQUENCY! 0 I 
---------+--------+--------+ 

o I 33 I 19 I ---------+--------+--------+ 

TOTAL 

52 

2 I 5 I 6 I 11 ---------+--------+--------+ 1 I o I 3 I ---------+--------+--------+ 
3 

3 1 1 1 11 1 18 TOTAL 33 22 55 ---------+--------+--------+ 
4 1 6 I 5 I 11 DF~ PROB=O 0291 

---------+--------+--------+ 
TOTAL 33 22 55 

')( CHI -SQUARE 4.760 

OF= 3 PROB:O 0024 

X CHI-SQUARE 14.449 

OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. X WARNING: TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP9 BY QW17 

TYP9 QW17 

FREQUENCY! 0 I 
---------+--------+--------+ 

o I 19 I 2o I 
---------+--------+--------+ 

1 14 I 2 I 
---------+--------+--------+ 
TOTAL 33 22 

DF= PROB=0.0077 

CHI-SQUARE 7. 110 

TOTAL 

39 

16 

51 

TABLE OF SEAT BY QW17 

SEAT QW17 

FREQUENCYj 0 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

I 1s I 2 I 
---------+--------+--------+ 

2 1 14 I 14 I 
---------+--------+--------+ 

3 I 4 I 4 I 
---------+--------+--------+ 
TOTAL 33 20 

DF= 2 PROB=O 0275 

X CHI-SQUARE 7 185 

TABLE OF REV BY QW17 TABLE OF TR BY QW19 

REV QW17 

FREQUENCYj 0 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 11 I 1 I 
---------+--------+--------+ 

2 I 9 I 1o I 
---------+--------+--------+ 

3 I 6 I 1o I 
---------+--------+--------+ 
TOT At 32 21 

OF~ 2 PROB=0.0011 

CHI-SQUARE 13 577 

TOTAL 

18 

19 

16 

53 

TR QW19 

FREQUENCYj 0 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

I 8 I 8 I 
---------+--------+--------+ 

2 I 31 I 6 I 
---------+--------+--------+ 
TOTAL 39 14 

DF= PROB=0.0104 

CHI-SQUARE 6.559 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 

152 

TOTAL 

17 

28 

8 

53 

TOTAL 

16 

37 

53 



TABLE OF REV BY QW19 

REV QW19 

FREQUENCY I 0 I TOTAL 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 16 I 2 1 18 
---------+--------+--------+ 

2 I 14 I 5 1 19 
---------+------~-+--------+ 

3 I 8 I 8 I 16 
---------+--------+--------+ 
TOTAL 38 15 "'.., 

OF~ 2 PROB~O 0414 

CHI- SQUARE 6. 371 

TABLE OF REV BY QW22 

REV QW22 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 18 I o I 18 
---------+--------+--------+ 

2 I 18 I 1 I 19 
---------+--------+--------+ 

3 I 12 I 4 I 16 
---------+--------+--------+ 
TOTAL 48 5 

OF~ 2 PROB=O 0334 

A CHI -SQUARE 6. 799 

53 
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TABLE OF TYP3 BY QW22 

TYP3 QW22 

FREQUENCY I 0 I I TOTAL 
---------+--------+--------+ 

o I 45 I 3 1 48 
---------+--------+--------+ 

1 I 4 I 3 1 1 
---------+--------+--------+ 
TUTAL 49 6 55 

OF= 1 PROB~0.0037 

X CHI-SQUARE 8.423 

TABLE OF TR BY QW23 

TR QW23 

FREQUENCY! 0 
---------+--------+--------+ 

I o I 2 I 
---------+--------+--------+ 

1 I 4 I 12 I 
---------+--------+--------+ 

2 I 24 I 13 I 
---------+--------+--------+ 
TOTAL 28 25 

OF~ 1 PROB~0.0076 

CHI-SQUARE 7.123 

TOTAL 

16 

37 

53 

WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TYP8 BY QW23 

TYP8 QW23 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

o I . . 28 I 23 I 51 
---------+--------+--------+ 

· I o I 4 I 4 
---- -----+--------+--------+ 
TOT;\L 28 27 55 

REV 

OF~ ·1 PROB=O 0344 

X CHI-SQUARE 4.473 

TABLE OF REV BY QW24 

QW24 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 13 I 5 I 18 
---------+--------+--------+ 

2 I 4 1 15 1 19 
---------+--------+--------+ 

3 I 8 1 8 I 16 
---------+--------+--------+ 
TOTAL 25 28 53 

OF= 2 PROB=0.0075 
CHI-SQUARE 9.786 

TABLE OF CHG BY QW24 

CHG QW24 

FREQUENCY! 0 
---------+--------+--------+ 

I 3 I 5 I 
---------+--------+--------+ 

2 I 1o I 11 I 
---------+--------+--------+ 

3 I 1 I 13 I 
---------+--------+--------+ 

4 I 6 I o I 
---------+--------+--------+ 
TOTAL 

TYP5 

26 29 

OF= 3 PROB=O 0419 

X CHI-SQUARE 8.208 

TABLE OF TYP5 BY QW26 

QW26 

FREQUENCY! 0 I 
---------+--------+--------+ 

o I 5o I o I 
---------+--------+--------+ 

I 2 I 3 I 
---------+--------+--------+ 
TOT~'- 52 3 

OF= PROB=O 0001 

X CHI -SQUARE 31 '731 

X WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TOTAL 

8 

21 

20 

6 

55 

TOTAL 

50 

5 

55 
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.TABLE OF SEAT BY QW26 TABLE OF TYP3 BY QW28 

SEAT QW26 TYP3 QW28 

FREQUENCY I 0 TOTAL FREQUENCY! 0 TOTAL ---------+--------+--------+ ---------+--------+--------+ 
I 2 I o 1. 

---------+--------+--------+ o I 41 I 1 I 
---------+--------+--------+ 

48 

1 I 11 I o I 11 I 3 I 4 I 7 ---------+--------+--------+ ---------+--------+--------+ 
2 I 21 I 1 I 28 TOTAL 44 11 55 

---------+--------+-------~+ 
'3 I 6 I 2 I 8 OF~ PROB=O 0085 

---------+--------+--------+ 
TOTAL 50 3 53 

X CHI-SQUARE 6.916 

OF= 2 PROB=0.0325 

)( CHI-SQUARE 6.852 

TABLE OF TYP8 BY QW28 TABLE OF TYP9 BY QW28 

TYP8 QW28 TYP9 QW28 

FREQUENCY! 0 
---------+--------+--------+ 

o I 43 I 8 I 
---------+--------+--------+ 

I 1 I 3 I 
---------+--------+--------+ 

TOTAL 

4 

FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

o I 34 I 5 1 39 
---------+--------+--------+ 

1 I 1o I 6 I 16 
---------+--------+--------+ 

51 

TOTAl_ 44 11 55 TOTAL 44 11 55 
OF~ PROB=0.0043 OF~ PROB=O 0377 

)< CHI-SQUARE 8.156 X CHI-SQUARE 4.319 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF SEAT BY QW28 

SEAT QW28 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 2 I o I ---------+--------+--------+ 
1 I 16 I 1 I 11 ---------+--------+--------+ 
2 I 22 ·I 6 I 28 ---------+--------+--------+ 
3 I 4 I 4 I 8 ---------+--------+--------+ 

TOTAL 42 11 53 

OF= 2 PROB=O 0397 

X. CHI-SQUAR.E 6 454 

TABLE OF SEAT BY QW29 

SEAT QW29 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I o I 2 I ---------+--------+--------+ 
I 11 I o I 11 ---------+--------+--------+ 

2 I 18 I 1o I 28 
---------+--------+--------+ 

3 I 4 I 4 I a ---------+--------+--------+ 
TOTAL 39 14 · 53 

,j;== 2 PROB=0.0081 

-J. CHI -SQUARE 9 638 

TABLE OF CHG BY QW28 

CHG QW28 

FREQUENCY! 0 
---------+--------+--------+ 

I 1 I 1 I ---------+--------+--------+ 
2 I 2o I 1 I ---------+--------+--------+ 
3 I 12 I 8 I ---------+--------+--------+ 
4 I 5 I 1 I ---------+--------+--------+ 

TOTAl 44 11 

01~ 3 PROB=O 0389 

~ CHI-SQUARE 8 371 

TABLE OF REV BY QW29 

REV QW29 

FREQUENCY! 0 
---------+--------+--------+ 

I 1 I 1 I ---------+--------+--------+ 
1 I 18 I o I ---------+--------+--------+ 
2 I 11 I 8 I 

---------+--------+--------+ 
3 I 9 I 1 I ---------+--------+--------+ 

TOTAL 38 15 

DF= 2 PROB=O 0046 

CHI-SQUARE 10.771 

WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TOTAL 

8 

21 

20 

6 

55 

TOTAL 

18 

19 

16 

53 

TABLE IS SO SPARSE THAI CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF TR BY IN1 

TR IN1 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 4 I 12 I 16 
---------+--------+--------+ 

2 I 24 1 13 1 37 
---------+--------+--------+ 
TOTAL 28 25 

OF~ PROB~0.0076 

CHI-SQUARE 7.123 

TABLE OF SEAT BY IN1 

SEAT IN1 

FREQUENCY! 0 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 8 I 9 I 
---------+--------+--------+ 

2 I 19 I 9 I 
---------+--------+--------+ 

3 I 1 I 1 I 
---------+--------+--------+ 
TOTAL 28 25 

OF~ 2 PROB~O 0184 

X CHI-SQUARE 7.986 

53 

TOTAL 

17 

28 

8 

53 
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TABLE OF TYP3 BY IN1 

TYP3 IN1 

FREQUENCY! 0 I TOTAL 
---------+--------+--------+ 

o I 28 I 20 I 48 
---------+--------+--------+ 

I 1 I 6 I 1 
---------+--------+--------+ 
TOTAL 29 26 55 

PROB~O 0292 

)( CHI-SQUARE 4 755 

TABLE OF TYP7 BY IN2 

TYP7 IN2 

FREQUENCY! 0 TOTAL 
---------+--------+--------+ 

o I 21 I 23 I 50 
---------+--------+--------+ 

I 5 I o I 5 
---------+--------+--------+ 
TOTAL 32 23 55. 

OF~ PROB~O 0468 
CHI-SQUARE 3 953 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
~ TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF REV BY IN3 

REV IN3 

FREQUENCY! 0 
---------+--------+--------+ 

I o I 2 I ---------+--------+--------+ 
1 I 9 I 9 I 

---------+-------~+--------+ 
2 I 1o I 9 I 

---------+--------+--------+ 
3 1 2 1 14 1 

---------+--------+--------+ 
TOTAL 21 32 

TR 

OF= 2 PROB=0.0291 
CHI-SQUARE 7.074 

TABLE OF TR BY IN6 

IN6 

FREQUENCY! 0 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 5 I 11 I 
---------+--------+--------+ 

2 1 25 I ·12 I 
---------+--------+--------+ 
TOTAL 30 23 

OF= 1 PROB=0.0143 

CHI-SQUARE 5.998 

TOTAL 

18 

19 

16 

53 

TOTAL 

16 

37 

53 

TABLE OF AGE BY IN5 

AGE IN5 

FREQUENCY I ? I 
---------+--------+--------+ 

I o I 1 I ---------+--------+--------+ 
1 I 8 I 3 1 

---------+--------+--------+ 
2 I 18 I 2 I 

---------+--------+--------~ 
3 I 1 I 9 I 

---------+--------+--------+ 
4 I o I 1 1 

---------+--------+--------+ 
TOTAL 33 21 

TYP2 

OF= 3 PROB=O 0001 
~ CHI-SQUARE 20.677 

TABLE OF TYP2 BY IN6 

IN6 
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TOTAL 

1 1 

20 

16 

7 

54 

FREQUENCY I 0 TOTAL 
---------+--------+--------+ 

o I 20 I 22 I 42 
---------+--------+--------+ 

1 I 11 I 2 I 13 
---------+--------+--------+ 
TOTAL 31 24 55 

OF= PROg=0.0188 
CHI-SQUARE 5.525 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF SEAT BY IN6 

SEAT IN6 

FREQUENCYj 0 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

I 15 I 2 I 
---------+--------+--------+ 

2 I 14 I 14 I 
---------+--------+--------+ 

3 I - 1 I 1 I 
---------+--------+--------+ 
TOTAL 30 23 

REV 

OF~ 2 PROB~O 0010 

t:. CHI -SQUARE 13, 757 

TABLE OF REV BY IN6 

IN6 

FREQUENCYj 0 
---------+--------+--------+ 

1 I 1 I 
---------+--------+--------+ 

I 14 I 4 I 
---------+--------+--------+ 

2 I 12 I 1 I 
---------+--------+--------+ 

3 I 4 I 12 I 
---------+--------+--------+ 
TOTAL 30 23 

OF~ 2 PROB~O 0063 

CHI-SQUARE 10,123 

TOTAL 

17 

28 

8 

53 

TOTAL 

18 

19 

16 

53 

TABLE OF CHG BY IN6 

CHG IN6 

FREQUENCYj 0 
---------+--------+--------+ 

I 6 I 2 I 
---------+--------+--------+ 

2 I 12 I 9 1 
---------+--~-----+--------+ 

3 I 13 I .7 1 
---------+--------+--------+ 

4 I o I 6 I 
---------+--------+--------+ 
TOTAL 31 24 

SEAT 

OF~ 3 PROB~O 0234 

CHI-SQUARE 9 491 

TABLE OF SEAT BY IN9 

IN9 

FREQUENCY I 0 I 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 13 I 4 I 
---------+--------+--------+ 

2 I 23 I 5 I 
---------+--------+--------+ 

3 I 3 I 5 I 
---------+--------+--------+ 
TOTAL 39 14 

OF~ 2 PrwB~o 0390 

>(CHI-SQUARE 6,487 
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TOTAL 

8 

21 

20 

6 

55 

TOTAL 

17 

28 

8 

53 

~ WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5, 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST, 
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TABLE OF TYP2 BY IN10 TABLE OF TR BY IN13 

TYP2 IN10 TR IN13 

FREQUENCY[ 0 
---------+--------+--------+ 

o I 2 I 4o I 
---------+--------+--------+ 

I 4 I 9 I ---------+--------+--------+ 

TOTAL FREQUENCY I 0 I I 
---------+--------+--------+ 

I 1 I 1 I ---------+--------+--------+ 
1 I o I 16 1 ---------+--------+--------+ 

42 

13 

TOTAL 

16 
TOTAL 6 49 55 2 I 9 I 28 I 37 

OF= 1 PROB=0.0086 
X CHI-SQUARE 6.909 

---------+--------+--------+ 
TOTAL 9 44 53 

OF= PROB=O 0304 

X CHI -SQUARE 4. 688 

TABLE OF TYP10 BY IN13 TABLE OF TYP8 BY IN17 

TYP10 IN13 TYP8 IN17 

FREQUENCY[ 0 I 
---------+--------+--------+ 

o I 1 l 42 I 
---------+--------+--------+ 

I 3 I 3 I 
---------+--------+--------+ 

TOTAL FREQUENCY[ 0 I 
---------+--------+--------+ 

o I 41 I 1o I 
---------+--------+--------+ 

I 1 I 3 I 
---------+--------+--------+ 

49 

6 

TOTAL 

51 

4 

TOTAL 10 45 55 TOHL 42 13 55 
OF= PROB=O 0323 OF= PROB=0.0120 

X CHI-SQUARE 4.583 ~ CHI-SQUARE 6.305 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF SEAT BY IN18 

SEAT IN18 

FREQUENCY I 0 I I 
---------+--------+--------+ 

I 1 I 1 I 
---------+--------+--------+ 

1 I 16 1 1 I 
---------+--------+--------+ 

2 1 23 I 5 I 
---------+--------+--------+ 

3 I 4 ·1 4 I 
---------+--------+--------+ 
TOTAL 43 10 

OF~ 2 PRDB~0.0309 

X CHI-SQUARE 6.956 

TABLE OF TYP1 BY IN19 

TYP1 IN19 

FREQUENCY! 0 
---------+--------+--------+ 

TOTAL 

17 

28 

8 

53 

TOTAL 

o I 9 I 11 I 26 
---------+--------+--------+ 

I 18 I 11 I 29 
---------+----~---+--------+ 
TOTAL 27 28 55 

OF~ PROB=O 0420 

CHI-SQUARE 4. 134 
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TABLE OF REV BY IN18 

REV IN18 

FREQUENCY I 0 I 1 I TOTAL 
---------+--------+--------+ 

· I 1 I 1 I 
---------+--------+--------+ 

1 I 18 I o 1 18 
---------+--------+--------+ 

2 I 13 I 6 1 19 
---------+--------+--------+ 

3 I 12 ·1 · .4 1 16 
---------+--------+--------+ 
TOTAL 43 10 53 

OF~ 2 PROB~0.0372 

X CHI -SQUARE 6. 584 

X WARNING· OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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