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CHAPTER I 

INTRODUCTION 

American managers have become more aware of the neces-

sity of improving productivity (Brayton, 1983), but at the 

same time realize their inadequacy to define, measure, 

analyze, and manage it (Sink, 1983). A study by Sumanth 

(1981) revealed that less than 3% of United States business-

es have systems or tools for measuring total productivity. 

According to Mundel (1976), 

If we are to measure improvement, we must have a 
datum from which to measure our progress. We 
measure productivity as a prelude to enhancing it. 
(p.24). 

According to Sink (1983), productivity is only one of 

seven measures of organizational performance, the other six 

include: efficiency, effectiveness, quality, quality of work 

life, profitability, and innovation. Drucker (1954) lists 

organizational evaluations and controls as: customer 

satisfaction, social responsibility, employee performance, 

management, performance, internal productivity, employee 

attitude, management development, operating budget, and 

innovation. Peters and Waterman (1982) termed organization-

al performance criteria by the following phrases: stick to 

1 



the knotting, have a bias for action, stay close to the 

customer, hands-on valued driven approach, simple form-lean 

staff, productivity through people, and 

automony-entrepeneurship. Figure 1 illustrates the rela­

tionships between these three conceptualizations of organ­

izational systems performance criteria. 

Robertson (1982), whose research was the first in a 

series of foodservice productivity studies conducted by 

Oklahoma State University's Department of Food, Nutrition, 

and Institution Administration, found that many dietitians 

and supervisors tended to use surrogate measures of produc­

tivity, indicating criteria such as quality of work life, 

efficiency, or effectiveness. 

Purpose of the Research 

2 

To continue foodservice productivity studies conducted 

by Oklahoma State University's Food, Nutrition, and Institu­

tion Administration Department, productivity ratios and 

indexes used by dietitians with management responsibilities 

in college and university foodservice will be investigated 

along with the extent of their use. Methods of measuring 

the other six organizational performance criteria as listed 

by Sink (1983) will also be analyzed. 

Objectives of the Study 

The objectives of this research are: 



Drucker '54 Sink '83 Peters and Watennan '8~ 

stick to the knitting 

custoner satisfaction effectiveness c:::=:= bias for action 

close to the custorrers 

social responsibility hands on, value driven 

employee_ perfonmnce :::___ 7 L efficiency simple form, lean staff 

managerrent performance" ====-quality 

internal productivity ~product productivity throu¢1 
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~ 
employee attitude ~quality of work life 

managerrent developnent 
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Figure 1. Relationships Between Three Cbnceptualizations of Organizational SysteiiE Performance Criteria 
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1. Identify current performance measures being used by 

dietitians in college and university foodservice systems. 

2. Detennine importance placed on the criteria and the 

amount of time spent in evaluating· them. 

3. To aid in further establishment of performance 

criteria standards for foodservice systems. 

4. To formulate suggestions as to how these standards 

may be used by dietitians in college and university 

foodservice. 

Hypotheses of the Study 

The hypotheses postulated for this study are: 

Hl - There will be no significant difference in the 

control outputs and control inputs used by dietitians in 

college and university foodservice based on selected person­

al variables: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

age 

years of education 

position title 

registration status 

route to ADA membership 

annual salary 

number of years experience 

training in productivity measurement 

H2 There will be no significant difference in the 

control outputs and control inputs used by dietitians in 

4 



college and university foodservice based on selected insti­

tutional variables: 

a. type of foodservice system utilized 

b. number of meals served per day 

c. preparing meals for sites other than regular 

foodservice 

d. contracting the foodservice to a foodservice 

management company 

H3 - There will be no significant difference in the 

productivity ratios used by dietitians in college and 

university foodservice based on selected personal variables 

as stated in Hl. 

H4 - There will be no significant difference in the 

productivity ratios used by dietitians in college and 

university foodservice based on selected institutional 

variables as stated in H2. 

H5 -There will be no significant difference in the 

effectiveness measures used to evaluate goal attainment by 

dietitians in college and university foodservice based on 

selected personal variables as stated in Hl. 

H6 - There will be no significant difference in the 

effectiveness measures sued to evaluate goal attainment by 

dietitians in college and university foodservice based on 

selected institutional variables as stated in H2. 

H7 - There will be no significant difference in the 

quality control measures used by dietitians in college and 

5 
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university foodservice based on personal variables as stated 

in Hl. 

HB -There will be no significant difference in the 

quality control measures used by dietitians in college and 

university foodservice based on the institutional variables 

as stated in H2. 

H9 - There will be no significant difference in the 

type of resources controlled used to monitor efficiency by 

dietitians in college and university foodservice based on 

selected personal variables as stated in Hl. 

HlO - There will be no significant difference in the 

type of resources controlled used to monitor efficiency by 

dietitians in college and university foodservice based on 

selected institutional variables as stated H2. 

Hll - There will be no significant difference in the 

QWL measurements used by dietitians in college and universi­

ty foodservice based on the personal variables as stated in 

Hl. 

H12 - There will be no significant difference in the 

QWL measurements used by dietitians in college and universi­

ty foodservice based on the institutional variables as 

stated in H2. 

H13 - There will be no significant difference in the 

rewards linked with performance measures used by dietitians 

in college and university foodservice based on personal 

variables as stated in Hl. 
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H14 - There will be no significant difference in the 

rewards linked with performance measures used by dietitians 

in college and university foodservice based on institutional 

variables as stated in H2. 

H15 - There will be no significant difference in the 

innovation techniques used by dietitians in college and 

university foodservice based on personal variables as stated 

in Hl. 

H16 - There will be no significant difference in the 

innovation techniques used by dietitians in college and 

university foodservice based on institutional variables as 

stated in H2. 

H17 - There will be no significant difference in the 

processes, methods, products or technology used within the 

last three yea!s by dietitians in college and university 

foodservice based on personal variables as stated in Hl. 

HlB -There will be no significant difference in the 

processes, methods, products or technology used within the 

last three years by dietitians in college and university 

foodservice based on institutional variables as stated in 

H2. 

H19 -There will be no significant difference in 

profitability control measures used by dietitians in college 

and university foodservice based on selected personal 

variables as stated in Hl. 

H20 - There will be no significant difference in 
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profitability control measures used by dietitians in college 

and university foodservice based on selected institutional 

variables as stated in H2. 

H21 - There will be no significant difference in meal 

prices used by dietitians in college and university 

foodservice based on selected personal variables as stated 

in Hl. 

H22 -There will be no significant difference in meal 

prices used by dietitians in college and university 

foodservice based on selected institutional variables as 

stated in H2. 

Assumptions and Limitation of the Study 

The following assumptions are identified for this 

study: 

1. Dietitians surveyed have adequate knowledge of 

performance measures, and will respond to the questions 

objectively. 

2. Performance assessment will be among the duties of 

the respondent in his/her position. 

3. Membership in the American Dietetic Association and 

the practice group, Dietitians in College and University 

Foodservice are not mutually exclusive. 

There is one limitation of this study: only members of 

the ADA practice group, Dietitians with management responsi­

bilities in College and University Foodservice will be 
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surveyed, therefore, the results can only be generalized to 

this group. 

Definition of Terms 

The following definitions were accepted for this study: 

Effectiveness. The degree of achievement of objectives 

(Smalley and Freeman, 1966). 

~!!!~!~~~!· Resources expected to be consumed divided 

by resources actually consumed (Sink, 1983). 

Innovation. Deliberate, novel, specific change aimed 

at accomplishing the goals of the system more effectively 

(Mueller, 1971). 

Mu~!!!!~!£!_~!£~~~!ivit~!!!£· A productivity ratio 

which includes some or all of the outputs and some of the 

inputs (Swaim and Sink, 1983). 

Pa!!!!~-~!Ct£!-~!£dU~!!Yity_~!ti£. A productivity 

ratio which includes some or all of the outputs and only one 

type of input (Swaim and Sink, 1983). 

Performance. Measures of organizational performance 

are primarily comprised of seven criteria: efficiency, 

effectiveness, quality, quality of work life, innovation, 

profitability, and productivity (Swaim and Sink, 1983). 

Pr£~~~!!Y!!Y· The ratio of quantities of outputs to 

quantities of inputs (APC, 1979). 

Pr£~~~!!Y!!Y_!~~~!· Successive productivity measure-

ments, usually in the form of the percentage difference 



between the measurements for two periods (Swaim and Sink, 

1983). 

10 

~!£~~£!!!!!!_~!~~~!~!~!· Consists of the selection of 

physical, temporal, and/or perceptual measures for both 

input variables and output variables and the development of 

a ratio of output measure(s) to input measure(s) (Sink, 

1980). 

~!£~~£!iV!!I-~!!!£· A static ratio referring to a 

particular period of time (Swaim and Sink, 1983). 

Pr£!!!~~!!!!!· The earned return on investment (owner 

equity) or the return on all things a business owns (Rausch, 

1982) or the relationship of revenue to cost. 

9~!!!!!· The degree to which the system conforms to 

specifications (Sink, 1983), or at the consumer level, 

fitness for use. 

Qu!!!!I_£!_~£!~-~!!!· Work with meaning (Mali, 1978) 

or the degree to which work provides an opportunity for an 

individual to meet a variety of personal needs, to survive 

with security, to interact with others, to feel useful, to 

be recognized for achievement, and to have an opportunity to 

improve one's skill and knowledge (Lippitt, 1978). 

Su!!£g~!!-~!£~~£!!!!!r_~!~~~!~~· Substitute perfor­

mance measures which are highly correlated with productivity 

(Swaim and Sink, 1983). 

!£!!!_!!£!£E-~!£~~£!!!!!!_~!ti£. A ratio which in­

cludes all output measures and all input measures (Sink, 

1980). 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

According to Nash (1983), the word perform means to do, 

or to accomplish a task, and in Drucker's (1974) view, the 

primary function of management is to make the organization 

perform. Organizational performance is dependent on control 
~<' 

measures from which management can plan their business 

strategies and make forecasts. There is confusion, however, 

among the business community concerning the definitions of 

specific performance criteria and the corresponding control 

measures. In order for a control measure to be meaningful, 

it must measure the performance criteria that it is intended 

to. Drucker listed the following seven specifications that 

controls must meet in order to aid management: 

1. Control is a principle of economy: the less effort 

that is needed to obtain control, the better the design, and 

also fewer controls are more effective than many. 

2. Controls must be meaningful; they must measure 

significant events. 

3. Controls have to be appropriate: they must 

11 
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represent the performance criteria in a structurally true 

form. 

4. Measurement must be congruent with the events 

measured: the outcome values must be interns that most 

accurately describe the quantity assigned to each criteria. 

5. Controls must be timely; they must correspond to 

the time span of the event that is measured. 

6. Measurement controls need to be simple, otherwise 

they will be confusing and misdirected, leading to unneces­

sary expense. 

7. Controls have to be operational, reaching the 

individual who is capable of taking controlling action. 

Sink (1983) listed seven organizational performance 

criteria by which to categorize and develop control mea­

sures. The seven criteria include: effectiveness efficien­

cy, innovation, quality, quality of work life, productivity, 

and profitability. The criteria are interrelated and the 

identification if each helps to clarify the measurement 

process somewhat. Included in this chapter is the defini­

tion and discussion of each performance criteria. 

Productivity 

Total factor productivity of the United States rose at 

a 3% rate from 1948 to 1965 and dec! ined to 2.1% between 

1965 and 1973. During the 1973 energy crisis and the 

1974-75 recession, total factor productivity declined to 

( 
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0.2%, and in 1978-79, it hit an all time low of 0.9% 

(Grossman, 1980). This slowdown in productivity has served 

to increase the awareness of United States business leaders. 

If the Gross National Product decreases, there are less 

goods and services to divide up among the people, which will 

result in a lower standard of living (Boss and Shuster, 

1981). The decline in our nation's output of goods and 

services has been caused by a number of factors. According 

to Thurow (1984), America's main productivity problem lies 

among managers and their supporting staff. 

There are too many white collar workers who are per­

forming their jobs inefficiently. Boss and Shuster (1981) 

reported that the productivity rate in f(ood service is at 

45%, one of the lowest in all businesses and industry. 

Freshwater and Bragg (1975) suggested that this low produc­

tivity rate is due to th~ fact that the majority of 

foodservice managers do not understand what a standard 

productivity measure is nor how to use it. They also 

pointed out that since this industry is labor intensive, 

scheduling problems, which are management's responsibility 

have caused many financial collapses. Magill (1973) also 

identified employee downtime, poor kitchen design, poor 

motivation, inadequate incentives, and s I oppy hiring prac­

tices as contributing causes to the low rate of productivi­

ty. 

Mali (1978) defined productivity as reaching the 
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highest level of performance with the least expenditure of 

resources. This performance criteria can also be thought of 

as how much output is produced compared to how much input is 

required for production, where making more for less is the 

objective (Boss and Shuster, 1981). Stein (1979) stated 

that productivity is a rough measure of the effectiveness 

with which we use out most valuable resource-labor. The 

definition of productivity accepted for this study, however, 

is simply outputs/inputs (APC, 1979). 

According to Sink (1980), an effective productivity 

measurement system should tell management something they 

don't know, point to the direction of productivity improve­

ment, and confirm when the improvements are effective. As 

with any organizational improvement program, the first step 

is to identify precise, accurate measurements which specify 

the unit of analysis,and should be done by key individuals 

in management. There are three types of productivity 

measures: a ratio which compares outputs to 

index which is a ratio divided by the same 

inputs, an 

ratio from 

another time period, and surrogate measures which are not 

actually productivity measures but are closely correlated. 

Theoretically, a productivity ratio should consist of 

all organizational outputs divided by all inputs, but a 

partial productivity measure (the ratio of outputs to one 

input) is very useful in that it allows management to assess 

the rate of each individual input. In the labor intensive 



foodservice industry, 

employee production 

partial productivity 

1.5 

the standard unit of measure for 

is man-hours or man-minutes and a 

measure such as meals/labor hour 

provides management with the needed information to monitor 

one of its greatest inputs (Freshwater and Bragg, 1975). 

Other productivity measures used in foodservice today 

include: meals served/employee, sales/man hours, sales/food 

cost, and surrogate indica tors such as turnover, absentee­

ism, and tardiness. Productivity measurement can be viewed 

as a yardstick that can gauge management's competence and 

allow comparison between management of different units 

within the organization and also with competitors (Drucker, 

1974). 

Productivity improvement must be viewed as a continuous 

objective where all members of the organization accept 

responsibility and management recognizes the fact that there 

is always room for improvement (Tate, 1984). Productivity 

improvements can be done by improving the blend of labor, 

capital, raw materials, and increasing the motivation or 

skill of the worker. Wise (1980) identified three basic 

groups for productivity improvement as: work simplifica-

tion; major procedural changes such as information systems; 

and major structural changes such as redefining market 

segments, or relocating. Thurow (1984) suggested that a 

high quality, well motivated work force that works together 

as a team will ultimately raise productivity. He also 



identified other contributing factors as: long term invest­

ments, better job security, more education, and greater 

employee participation. Areas in the foodservice industry 

that can be manipulated in order to improve productivity 

include: the simplification of work processes through 

improvements in materials handling, standardization of menu 

items, off-premise preparation of food to reduce on-premise 

preparation time and employee hours, and innovation in food 

preservation methods and equipment (Carnes and Brand, 1977). 

Boss and Shuster (1981) identified other areas in 

foodservice for improvement such 

layout of the facility's equipment, 

as: a motion-efficient 

training for management 

and supervisors in time and motion principles, utilization 

of participative management techniques, documenting the 

program for productivity improvement, and extensive training 

of employees. 

In order to be effective, a productivity improvement 

program must have the commitment of top management. Manage­

ment should be sure that productivity measures are devel­

oped, accurate reports are generated regularly, follow-up 

actions are taken, and recognition given where productivity 

is successfully improved (White, 1979). Increasing produc­

tivity is a way of allowing people to spend more of their 

time the way they would I ike to by making accessible an 

increased standard of I i ving, and providing more I e i sure 

time such as holidays, vacations, and early retirement. 
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Higher productivity can also provide resources for improving 

the quality of the environment (Stein, 1971). 

Effectiveness 

In 1957, Georgopoulos and Tannenbaum stated that 

organizational effectiveness was sometimes termed as organ­

izational "success" or organizational "worthn. They went 

ahead to define this performance criteria as the extent to 

which an organization fulfills its objectives, given certain 

resources and means, without depleting its resources or 

placing undue strain upon its members. Other definitions of 

effectiveness include: doing the right things (Drucker, 

1974), the extent to which all forms of energic return to 

the organization are maximized (Friedlander and Pickle, 

1968), and how well an organization acquires and utilizes 

its resources in a changing environment (Steers, 1975). The 

definition accepted for this study was: the degree of 

achievement of objectives (Smalley and Freeman, 1966). 

According to Drucker (1974), effectiveness in an 

organization is the foundation of success. The organization 

must be effective in order to be successful, and after 

success has been achieved it must then, for survival purpos­

es, direct its efforts towards efficiency. Effectiveness is 

a complex performance criteria and little research has been 

conducted in order to obtain a useful and valid set of 

effectiveness measures (Steers, 1975). Georgopoulos and 
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Tannenbaum (1957) found that effectiveness was often based 

on value judgements and/or surrogate measures such as 

organizational productivity, net profit, the organization's 

success at expanding or maintaining itself, employee absen­

teeism, turnover, and commitment. These particular measures 

are what Steers (1975) termed univariate measures of effec-

tiveness that represent an ultimate approach. Since there 

are a I arge number of var i abIes. that are capab I e of infl u­

encing an organization's effectiveness, it is difficult to 

defend the use of one variable as being a comprehensive or 

adequate effectiveness measure. Multivariate models, 

however, focus on relationships between variables as they 

jointly influence the organization's success. This type of 

effectiveness model is more comprehensive and flexible than 

the univariate model. 

Selection of the appropriate evaluation criteria for 

organizational effectiveness depends, in part, on who is 

doing the evaluation and their particular frame of refer­

ence. Variables chosen as criteria of effectiveness must be 

consistent with organizational objectives (Georgopoulos and 

Tannenbaum, 1957). An organization should be oriented 

towards high output (both quantity and quality), able to 

change with the times, and preserve its resources. With 

these objectives in mind, Georgopoulos and Tannenbaum (1957) 

identified three general criteria for evaluating organiza-

tiona! effectiveness: organizational productivity, 



organizational flexibility, 

intraorganizational strain. 

and 

Steers 

the 

(1975) 

amount of 

reviewed 17 

multivariate models of organizational effectiveness in terms 

of their evaluation criteria and found little consistency 

among the criteria that were used for each model. 

There are many ways of looking at the topic of effec­

tiveness, most models found in the literature fall into one 

of three classifications: the goa-l achievement approach, 

the open systems approach, and the process and structure 

approach (Bluedorn, 1980). The goal achievement approach is 

the oldest, and most predominant theory in the field of 

effectiveness as can be seen by the commonly held definition 

- the degree to which an organization achieves its goals; 

hence the greater the degree of goal achievement, the more 

effective the organization is. The goal achievement ap­

proach sounds simple but gains in complexity when one 

considers that goals differ from one organization to the 

next. There are usually multiple goals within an operation, 

and many times these goals are in conflict with each other. 

Many organizational goals are of a general nature than 

specific, and do not take a time factor into consideration 

(Hall, 1980). Effectiveness in the short run may lead to 

disaster in the long run. In spite of the complexities, 

before beginning to evaluate effectiveness, one needs to 

have a clear understanding of the organization's goals and 

environment. The manager should keep in mind that in 
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business, 10 or 15 percent of the phenomena (products, 

customers, orders, markets) produce 80 to 90 percent of the 

results (Pareto Principle) (Drucker, 1974). With this 

principle in mind, the manager should channel his energy 

into developing the effectiveness of the small core of 

activities that produce the most results, and strive to 

bring the organization closer to its goals. 

The open systems approach theorists would define 

effectiveness as the ability of an organization to obtain 

needed resources from the environment in order to sustain 

its functioning processes (Ha II, 19 8 0) . This approach is 

based on the following basic premises: (1) an organization 

is a social entity, (2) this entity is located in an envi­

ronment from which it must obtain scarce resources, (3) the 

value of these resources is determined by what they contrib­

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

the organization must compete with others in the same 

business, and therefore, (5) the effectiveness of an organ­

ization is based on its ability to secure resources from its 

environment (Bluedorn, 1980). With this systems theory in 

mind, some researchers have made an effort to combine it 

with the goal achievement approach and define an organiza­

tion's goals as: obtaining and maintaining both an adequate 

bargaining position, and optimal resources. 

The structures and process theory is not yet well 

developed and its approach is directed towards the assumed 
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determinants of effectiveness rather than effectiveness 

itself (Hall, 1980, Bluedorn, 1980). Factors such as job 

satisfaction, absenteeism, turnover rate, availability of 

equipment, and programs offered are measured in order to 

determine the achievement of a goal but are· not the actual 

goal. 

Effectiveness can be viewed as a state which organiza­

tions strive to attain or as a dynamic process in which a 

social system is at work. No matter what concept of effec­

tiveness is applied to an organization, the aim should be to 

achieve effectiveness in as efficient a way as possible. In 

distinguishing e f feet i veness from efficiency, Sma II ey and 

Freeman (1966) relate these two performance criteria to the 

concepts of production 

effectiveness refer to 

and productivity. 

the output of a 

Production and 

system whereas 

productivity and efficiency refer to the ratio of output 

over input (or results to costs). Going a step farther, 

they state that just as it is possible to achieve high 

production with low productivity, it is also possible to be 

effective without being efficient. Conversely, Drucker 

(1974) warns that even the most efficient business cannot 

survive if it is ineffective (doing the wrong things). 

Quality 

Until recently, American business has expressed little 

interest in the quality of its goods and services and has 
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pi aced more priority on cost reductions, prompt de I i very, 

and production efficiency (Cole, 1981). The massive flow of 

Japanese products into our American marketplace has caught 

the attention of the management community and has stimulated 

a renewed interest in the quality of goods and services. 

Feigenbaum (1985) has identified three current characteris­

tics of today's international marketplace. The first 

characteristic is that there is an ever increasing variety 

of the products and services being offered, therefore, a 

customer-selective buyers' market exists to an extent that 

has not been seen for many years. The second characteristic 

mentioned by Feigenbaum (1985) is that companies are devel­

oping and producing new products at a rapidly accelerating 

pace in order to appeal to the market before their competi­

tors do. The third characteristic concerns the quality 

leader companies. It seems that quality leadership has no 

regional identity and the higher quality products are 

emerging in an increasingly international distribution 

pattern. Today's buyer will support the company that he or 

she perceives as offering the best quality product, regard­

less of regional origin. 

Garvin (19 84) has reported that in sever a I surveys, 

American consumers have clearly stated that they are dissat­

isfied with the existing levels of quality and service of 

the products they purchase. In order for American business­

es to not only survive, but grow, management must take a 
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on their company. Cole (1983) stated that a desirable 

management strategy is one of "competition through quality", 

which companies should incorporate into their basic manage­

ment phi I osophy. The definition of quality accepted for 

this study demonstrates that quality can be defined on two 

levels: the degree to which the system conforms to internal 

specifications (Sink, 1983) or at the consumer level, 

fitness for use (Cole, 1981). Thurston (1985) described 

quality as producing products that will work for a reason­

able amount of time, and feels that quality reflects how 

much the customer perceives his need, the product, and his 

expectations for the product to overlap. The following five 

approaches to defining quality were given by Garvin (1984). 

The transcendent approach philosophy suggests that quality 

cannot be specifically defined and can be recognized only 

through experience. The product based approach utilizes 

precise and measurable standards by which the product can be 

ranked in terms of quality. The user based approach refers 

to quality as being "in the eyes of the beholder" and the 

extent to which a product or service satisfies the consum-

er' s needs determines the perception of qua 1 i ty. Confor-

mance to requirements and making a product right the first 

time is how quality is viewed by the manufacturer based 

approach. The fifth approach to this performance criteria 

is the value-based approach where quality is de fined in 
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terms of providing conformance at an acceptable price and/or 

cost. 

McKinsey and Company did a study of excellent companies 

in the United States and found two quality related charac­

teristics in common: dedication to high-quality products, 

and involvement of the entire work force in attaining 

qua I i t y (Pas care II a , 1 9 8 3 ) . Pas care II a a I so s t at e d that 

quality·requires a blending of scientific management tech­

niques with human resources, of the tangible with the 

intangible. Quality can be viewed in many different ways, 

and when considering this particular performance criteria, 

one must recognize the difference between the service 

industry and manufacturing. In King's (1984) discussion of 

service quality, she identified five distinguishing charac­

teristics of a service. A service company is in the busi­

ness of selling an intangible product. The services offered 

to the public are not only intangible, but perishable, and 

must be provided on demand. Service delivery involves a 

carefully scheduled integration of the company's primary 

system and its support systems. Another characteristic of 

the service industry is that of immediacy; hotels and 

restaurants must perform in the presence of their guests- and 

a substandard product may not be caught before it reaches 

the end user. The last characteristic discussed by King was 

amorphous: guests' expectations and standards are not 

always easy to identify and vary widely with personal 
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preference and mood. 

The primary goal of a service organization should be to 

tailor its services according to the needs of its customers 

(Shaw and Capoor, 1979). Wyckoff (1984) suggested that the 

service company look at quality as the degree of excellence 

desired, and also the control of variability in achieving 

that excellence. In order to develop and maintain a quality 

reputation, a company should have a well organized, scien­

tific approach to quality management (Scan! on and Hagan, 

1983). Scanlon and Hagan (1983) listed three problems with 

using a quality control system in a service organization. 

The first obstacle is that managers in the service industry 

are usually unfamiliar with the value of quality control 

principles. An investment in this type of control program 

is usually viewed as an unnecessary expense with no regard 

to the positive effects. The third problem is that service 

personnel often do not really listen to customers and view 

their complaints as irritants rather than opportunities. 

Quality control can be defined as the process by which 

conformance to standards is measured and any resulting 

difference is acted upon (Juran and Gryna, 1980). Implemen­

tation of a quality improvement control program should 

consist of the following events: management acceptance, 

establishment of quality standards, development and imple­

mentation of a quality measurement program, and feedback 

opportunity. Management may be more eas i I y persuaded to 
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accept such a program if it is informed of the specific 

benefits that may result such as: improved image, improved 

productivity, reduced expenses, improved marketability, 

increased management of quality and quality costs, improved 

employee environment, and therefore, improved profitability 

(Scanlon and Hagan, 1983). 

Once management has accepted the 

quality standards must be developed. 

improvement program, 

Such standards are 

needed for every department in an organization and the first 

step in developing these standards is to decide exactly what 

is intended to be delivered to the customer. Scanlon and 

Hagan (1983) suggested that standards be in the form of a 

product description or specification designed around what 

the customer wants and expects, and also considering the 

image management wishes to project. Wyckoff (1984), howev­

er, warned service organizations against over standardiza­

tion of customer-employee reI at ions as this could be the 

major differentiation between the choice of one service 

company over another. 

Scanlon and Hagan (1983) listed three reasons why 

quality measurement should take place: to determine where 

the organization stanas in relation to standards, to identi­

fy and justify needed improvements, and to establish a 

baseline for the measurement of progress. In foodservice 

organizations, internal quality is measured against prede­

termined standards. The Hazard Analysis Critical Control 
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for foodservices to 

product to consumer 

evaluation (Bobeng and David, 1978). It is a preventative 

system designed to inform management of potential dangers so 

that corrective action can be taken and is designed around 

the critical food points: microbiology, sanitation, 

time-temperature, and employee cleanliness. On the consumer 

level, King (1984) reminds those dealing with quality 

measurement that the guests in a service organization are 

the only ones who really experience the operation's output, 

therefore, their evaluations are the most accurate measure 

of quality. Unsolicited comments in a service organization 

tend to be very biased and many unhappy customers will 

complain to their friends rather than to management 

(Wyckoff, 1984), therefore, a controlled sample of customer 

satisfaction is one of the most accurate measures of quali­

ty. To obtain the controlled sample, Ferderber (1981) 

suggested the use of a specifically designed questionnaire 

based on predetermined standards set by both management, and 

the health department. 

Snyder (1983) defined quality assurance as the manage­

ment process by which customer expectations are met without 

error every time. He goes on to say that quality assurance 

is a function of employees knowing exactly what to do and 

how to do it. Management must develop thinking employees 

who can understand quality control and make suggestions for 
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improvement (Wyckoff, 1984). Continuous feedback from 

customers and employees is essential in order for the 

service organization to perform its operations smoothly and 

provide quality assurance. 

Efficiency 

Management literature concerning the topic of efficien­

cy tends to be generalized and not clear in definition. 

Systems for measuring efficiency are often misunderstood and 

can lead to complex problems. In many instances, value 

judgements based on profitability tend to form the grounds 

for management's evaluation of this performance criteria, 

and such personal opinion may not be backed up by any 

concrete data. One could consider a generic definition for 

the term efficiency as producing more goods via the use of a 

better, faster, and less expensive method. Drange (1985) 

defined efficiency as performing a function using the least 

amount of resources and completing it on time. Smalley and 

Freeman (1966) viewed this performance criteria as the 

relation between the achievement of objectives and the 

consumption of resources while Drucker (1974) defined it 

simply as doing things right. For purposes of this re­

search, the accepted definition of efficiency is resources 

expected to be consumed/resources actually consumed (Sink, 

1983). 

Efficiency, like productivity, can be measured by 
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outputs/inputs, but is a more wholistic ratio than produc­

tivity. In many productivity ratios, the output number is 

quantified in terms of one, two, or more outputs whereas the 

efficiency ratio represents the total outputs of the organ­

ization (Smalley and Freeman, 1966). Efficiency measurement 

systems must be tailored to each specific organization and 

based on the quantification of inputs and outputs. For 

identification purposes, an output should be: the final 

product, easy to count, defined in terms of acceptable 

quality, and should not vary from one production run to the. 

next. When an organization is measuring inputs, it should 

consider both direct and indirect costs in the analysis. 

Once the quantification process has taken place, a recording 

system should be developed in order to keep work counts, and 

provide daily reports. These reports could reveal data 

concerning seasonal fluctuations, provide time comparisons, 

interdepartmental comparisons, and yield figures with which 

to compare to predetermined standards. 

Quality of Work Life 

Today there is an increasing interest in greater 

productivity; Hackman and Oldham (1980) have suggested that 

one of the major influences on organizational productivity 

is the quality of the relationship between workers and the 

job they perform. Organizational behavior can be defined as 

the interaction between the person and his environment, and 
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the purpose of a quality of work life program is to provide 

a means for identifying behavioral problems which inhibit 

productivity (Terry and Dar-El, 1980). 

Quality of work life (QWL) can be thought of as both a 

goa I for an organization and a I so an ongoing process for 

achieving that goal. As a goal, QWL is the commitment of 

the organization to improving work by creating more in­

volved, satisfying, and effective jobs and work environments 

for all employees. As a process, QWL requires efforts to 

realize this goal from the active involvement of the employ­

ees (Burke, 1982). Walton (1973) defined QWL as a process 

for humanizing the work pi ace. Nadler (1981) expanded on 

the humanizing concept and stated that an environment should 

be created that will allow people to find work personally 

satisfying along with economically rewarding. General 

.Motors has implemented a successful QWL program and accord­

ing to Fuller (1980), QWL is a process concerned with 

utilizing all of an organization's resources, especially 

human, in a better way each day. 

of awareness and understanding 

concerns, and therefore, being 

overall basis, QWL is directed 

It is developing a sense 

of employees' needs and 

more responsive. On an 

toward improving the way 

organizational activities get carried out in order to assure 

long-term effectiveness and success. On the individual 

level, General Motors aims for more employee involvement, 

improved relationships among all levels of workers, better 
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cooperation between the union and management, redesign of 

jobs, and the improved integration of people and technology. 

The definition of QWL accepted for this study is: work with 

meaning (Mali, 19 7 8) , or the degree to which work provides 

an opportunity for the employee to meet a variety of person­

al needs, to survive with security, to interact with others, 

to feel useful, to be recognized for achievement and to have 

an opportunity to improve one's skill and knowledge 

( L i pp i t t , 1 9 7 8 ) . 

In the 1970's the dissatisfaction of American workers 

was beginning to receive attention. Between the late 60's 

and the late 70's, the work force in this country experi­

enced a change. Many workers no longer believed in the 

theory that hard work always pays off (Yankelovich, 1982), 

and the standards by which workers now measure themselves 

are more elusive and internal rather than concerned with 

satisfying basic needs. Surveys done by Yankelovich show 

that three-fourths of the American work force are no longer 

content to work at boring jobs just because the pay is good. 

A worker with a negative attitude tends to be unproductive, 

while positive attitudes can lead to a more effective work 

force. Mai-Dalton, Latham, and Fiedler (1978) did a survey 

of the literature dealing with the selection, management, 

and performance of foodservice personnel and found that of 

the over five million employees in this industry, most 

complain about low wages, poor working conditions, erratic 
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work shifts, long hours, and a poor public image of their 

occupation. The fourth annual Restaurants and Institutions 

report (1982) showed that foodservice workers have a strong 

desire to contribute suggestions to management and also to 

participate in decisions that affect their jobs, but do not 

usually have the opportunity. Changes in the attitudes of 

the work force have prompted a shift in the focus of today's 

managers (Bowditch and Buono, 1982). 

Carl Rogers (1980) stated that persons have within 

themselves the resources needed to develop, grow, and solve 

their problems; the way employees are treated and the 

organizational climate they are exposed to will help deter­

mine their motivation. Productivity tends to be highest in 

organizations where groups are encouraged to utilize their 

creative potential in seeking out problems and solutions 

(Terry and Dar-El, 1980). In order to help employees reach 

their optimal work performance, an increasing nmnber of 

workplaces have started to find ways to give employees more 

autonomy in their jobs and more input into decisions that 

affect them (Herrick, 1981). Phillips (1983) reported that 

QWL programs are now widespread in this country. Most QWL 

progra~ originate with a measure of the workers' attitudes 

in order to I earn more about job satisfaction (Law I er and 

Porter, 1967). 

Woolf (1970) identified two methods for measuring QWL 

in an organization: the collection of direct data and the 



33 

use of surrogate measures. Direct data can be collected by 

a generic QWL survey instrument or by an 

organization-specific questionnaire. Surveys are the most 

widely used technique for measuring QWL and yield good data 

for statistical analysis in an economical way. Four of the 

popular generic QWL survey instruments available are the Job 

Diagnostic Survey (JDS), the Job Descriptive Index (JDI), 

the Job Characteristics Inventory (JCI), and the 

Brayfield-Rothe Job Satisfaction Index. Surveys and ques­

tionnaires are impersonal, the questions must be carefully 

formulated keeping validity in mind, and there is the 

problem of a low response rate. Surrogate measures, such as 

absenteeism, turnover rate, and tardiness. are calculated 

from existing personnel records and present no problem of 

respondent bias. The researcher must, however interprit the 

necessary coding to obtain the desired data. Bowditch and 

Buono (1982) recognized the use of interviewing as another 

method of collecting information about employeesr needs and 

attitudes in the work place. Interviews allow questions to 

be posed directly to the employees and provide a means for 

clarification of subjective data. Interviews also yield 

more in depth data, and allow the measurement process to be 

more flexible. Disadvantages of interviewing include 

administration expense, and the need for highly skilled 

interviewers. Other disadvantages are that the data gath­

ered by interviews is not easily comparable, there is a 
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problem of self-report and interviewer bias, and it is time 

consuming (Hackman and OLdham, 1980). 

'When considering the method for QWL measurement, the 

assessment needs of the organization should be the major 

determining factor in order for management to produce the 

desired data. Macy and Mirvis (1976) suggested that the 

measures of QWL should be suitable for comparison over time 

and take into consideration the specific needs of the 

employees. Lawler and Mirvis (1981) viewed QWL measurement 

as the classic organization development opportunity to 

constructively integrate the needs of its employees with the 

needs of the corporation. Information on pay, benefits, and 

employee QWL perceptions should be given high priority in 

the data gathering phase. A study done at the Graphic 

Controls Corporation in Buffalo, New York, identified job 

performance, job security, wages and benefits, and the 

opportunity to develop skills and abilities as the most 

important QWL issues (Lawler and Mirvis, 1981). 

QWL programs can be costly to administer but the real 

question is whether the organization can afford not to 

measure QWL. New age benefits such as: child care facili­

ties, flextime, and job sharing, have emerged as a result of 

QWL programs and help employees to integrate work into their 

private life. Decreased turnover and absenteeism, along 

with an increase in product quality and productivity have 

also been connected to QWL improvement efforts. 
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Innovation 

Challenges facing the United States today are more 

intense than they ever have been. This country is looked 

upon to help satisfy many basic needs of the world's popula-

tion. At the same time, United States citizens expect to 

maintain, if not improve, their current standard of living. 

We cannot meet these needs and expectations if we depend on 

today's technologies, much less yesterday's (Quinn, 1983). 

In order to contribute to world development and improve our 

own quality of life, we must be willing to make changes. 

Changes are associated with risks, and innovation is one of 

the most important change agents (Drucker, 1985). Early 

innovations in this country helped to establish the United 

States as a world leader and without a continued flow of new 

technology, we stand the chance of losing our international 

competitive edge in industry. 

Many definitions of innovation can be found in the 

literature. Quinn (1983) defined this performance criteria 

as the ability to create and introduce solutions to new or 

existing problems, while Zaltman and Lin (1971) defined it 

as any idea, practice, or material artifact perceived to be 

new by the adopting organization. Innovation can be thought 

of as the renewal or improvement of old capacities and the 

development of new capacities of people and the organization 

in which they are employed (Morton, 1971). Lawrence and 

Lorsch (1967) referred to innovation as change and newness 



36 

in the ideas, methods, and products of an organization. The 

definition accepted for this study differentiates innovation 

from change in that it is a deliberate, novel, specific 

change aimed at accomplishing the goals of the system more 

effectively, or in other words, applied creativity (Mueller, 

1971). 

Innovation usually begins with two tangible assets: 

people and cash, and is coupled with two intangible assets: 

management and ideas. The objective of the innovation 

process is to combine these four assets in a way that will 

produce marketable products, processes, and services 

(Steele, 1975). According to Drucker (1985) managers need 

to be informed that innovation does not happen by a "blind­

ing flash" but through the careful implementation of a 

systematic management discipline. 

purposefully search for sources 

Entrepreneurs need to 

of new opportunities, 

however, these opportunities exist only in a few situations. 

Drucker lists the sources as those within the organization 

and those without. The four areas of opportunity within the 

company are: unexpected occurrences, incongruities, process 

needs, and industry and market changes. Three other sources 

existing outside the company are: demographic changes, 

changes in perception, and new knowledge. 

Bellas and Olsen (1978) also stressed the systematic 

approach to innovation in order to evaluate and develop new 

concepts. They found that foodservice opera tors tend to 
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direct their innovative efforts towards short term projects 

rather than the organized research and development that is 

characteristic of long term projects. Since these short 

term innovations are usually not expensive or time consum­

ing, the ideas and products are quickly copied and the 

competitive edge is lost. 

VanGundy (1984) categorized organizational problems 

into two groups: the structured problems, and the unstruc­

tured problems. Structured problems have a systematic 

solution that can be applied when the need arises, whereas 

unstructured problems have no routine solution and require 

an innovative idea in order to be solved. He stresses the 

importance of establishing a creative climate in the work 

group in order to maintain a free and open environment that 

encourages innovation. The factors that determine the 

creative climate can be grouped into three categories. The 

external environment includes factors that affect tasks or 

people and influence how creative the group perceives its 

climate to be. The second factor, individual internal 

climate, determines how creative we perceive ourselves to 

be, and the third element is based on the quality of inter­

personal relationships among the group members. People 

cannot be ordered to be more creative, it has to emerge from 

a carefully developed atmosphere within the organization. 

In order to be innovative, Eaton (1982) suggested that 

the person or organizational department must be excited 



38 

about the possibility of solving a problem. It should be 

kept in mind, however, that the process of innovation is one 

of creating change and any change can be disruptive and lead 

to uncertainty. Steele (1975) remarked that an organization 

should keep in mind that innovation does not pay off until 

the entire process is complete. The journey, from the 

conception of an idea to its commercialization, is usually a 

long and tough road. An innovative idea, especially if it 

involves a new process or product that is not directly 

related to the established organizational interests and 

activities, tends to get molded by many hands, needs to be 

understood and accepted by many minds, and must overcome 

many problems in order for it to pay off (Steele, 1975). 

For organizational innovation, Drucker (1985) suggested 

the following principles. All sources of new opportunities 

must be analyzed, and since innovation is both conceptual 

and perceptual, the researcher should go out into the field 

and look, ask, and listen. In order for the innovation to 

be effective, it must be simple and focused. If it gets 

complicated, the idea will only serve to confuse people, 

therefore, an innovation should start small. Although the 

idea starts small, the entrepreneurs behind it should not 

underestimate the innovation and should aim towards staying 

"ahead of the pack". The most important principle to 

remember is that innovation is work, it requires knowledge, 

ingenuity, and focus. 
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Profitability 

Anthony and Herzlinger (1980) defined profitability as 

the difference between an organization's revenue and expens­

es, where revenue is a monetary measure of outputs and 

expenses are a monetary measure of inputs (or resources 

consumed). Another way of viewing profitability is the 

dollar value that remains after expenses are deducted from 

the sales volume (Dukas, 1976). Profitability can also be 

thought of in terms of the percentage of return on sales, 

owner's equity, or assets (Villano, 1977). The definition 

accepted for this study is the earned return on investment 

(owner equity) or the return on all things a business owns 

(Rausch, 1982) or the relationship of revenue to cost. 

Profitability is essential to every organization 

including the non.:..profit type and it affects all persons 

involved with the business, including customers. This 

criteria is the ultimate goal of the organization owner, 

although it should not be the only goal. It is an indirect 

goal of the organization's members due to the fact that 

profits are the ultimate source of funds for the survival 

and growth of a business, and there fore their jobs (Keiser 

and Kallio, 1974). Customers are affected by this measure 

in a similar way as the employees, an operation not showing 

a profit will soon go out of business. 

Profitability is the easiest criteria to quantify out 

of the seven which are addressed in this study, due to the 
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fact that it is a monetary measure. Measures of productivi­

ty and profitability are closely related to each other, both 

of which are derived using outputs and inputs. Productivity 

is calculated by dividing outputs by inputs, whereas profit­

ability is figured by subtracting inputs (expenses) from 

outputs (revenue) (Dudick, 1972). As an organization is 

more productive, profitability is enhanced. Expressing 

profitability as a ratio rather than an absolute dollar 

amount provides more of an aid to management in diagnosing 

any problem areas within the organization (Dudick, 1972). 

Rausch (1982) referred to profitability ratios as 

"weathervane ratios" which point management in the direction 

where a problem may occur. He listed four such ratios. 

1. Profit-on-production ratio = gross margin I sales. 

In this ratio, gross margin is de fined as sales minus the 

cost of sales. Profit-on-production measures the percentage 

of remaining profit after the cost of buying or producing 

the goods or services has been deducted, and shows the 

profit earned on production but not the administrative or 

selling costs of the organization. 

2. Return-on-sales ratio = net profit I sales. This 

ratio shows the profitability of ali the combined phases of 

the organization. 

3. Return-on-assets = net profit I total sales. This 

figure shows the profit that is earned on ali assets used in 

conducting business. 
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4. Return-on-equity = net profit I net worth. This 

particular ratio is sometimes referred to as return on 

investment and it measures earnings that have been generated 

by a particular capital investment. This ratio can offer 

guidance to management when deciding between proposed 

capital investments. 

Break even analysis is another method that can be used 

when planning for profitability. This method helps manage­

ment determine how high their sales must be in order to 

cover all costs of doing business and provides an estimate 

of the sales volume required to earn a given amount of 

profit. The break even point is vital to management as 

planning and decision are based on how well the business 

stands in relation to this point. Due to the flexibility of 

costs incurred by an organization, however, the break even 

point can only be an estimate, not an exact measure of the 

required sales volume needed to obtain a profit. 

Financial reports such as the income statement, balance 

sheet, and profit and loss statement of an organization can 

be valuable resources for evaluating profitability. The 

income statement is a continuing record of the accumulated 

results of operations from one accounting period to the 

next. This statement shows the net profit earned for each 

period, which is a value used to calculate many profitabili­

ty ratios. The balance sheet represents the assets, liabil­

ities, and owner's equity of an organization at a particular 
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point in time. 

The profitability of an organization is succeptable to 

outside influences such as various environmental factors and 

the nature of the operation (Dukas, 1976). Profitability 

improvement can be accomplished through the manipulation of 

sales volume, operating expenses, or price increases. The 

best method for improvement is through the increase of sales 

volume. In a business, the fixed costs remain constant 

regardless of the sales volume while the variable costs 

increase with sales increase but usually at a lesser rate. 

Although it is best to improve profitability by increasing 

sales, there are times when operating expenses can be 

reduced (Lines, 1973). If a reduction strategy is chosen, 

management should choose the expense and determine if 

further reduction is a necessary step. Such a plan should 

then be developed and implemented in order to make the 

desired correction (Dukas, 1976). If a reduction in manpow­

er is targeted for profitability improvement, then the most 

unproductive manpower should be altered. A longer term 

strategy of cost reduction is that of saving on raw material 

costs which can be done through product redesign, testing, 

and marketing. This plan should not significantly affect 

the quality of the product. Increasing the prices of an 

organization's products may be a quick profitability im­

provement plan but may also reduce sales. If this method is 

chosen, management should be selective about which products 
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can bear the increase and also related these new prices to 

what customers are willing to pay. 

Rausch (1982) suggests that there are two ways of 

assessing the potential profit of an organization: the past 

organizational performance or the expected future activi­

ties. Anthony and Herzlinger (1980) feel that it is best to 

compare profitability with a standard or expected figure 

rather than past years because even though profits have 

increased, it may be questionable whether they have in­

creased enough or if they could have expanded more. 

A profitability plan in the form of a budget acts as a 

guide for management to plan the future course of the 

business. When a problem arises, management can consult the 

budget, be better able to cope with the situation, and steer 

the organization back on track. 

Summary 

Although some confusion exists concerning the seven 

performance criteria which guided this study, it is clear 

that they are all interrelated and they each possess dis­

tinct characteristics. Literature was reviewed in this 

chapter in order to gain a more knowledgeable understanding 

of the performance criteria and to discover the controls 

that would best aid management in efforts to improve organ­

izational functioning. 

Productivity is the ratio of quantities of outputs to 
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quantities of inputs (APC, 1979), while effectiveness is 

defined as the degree of achievement of objectives (Smalley 

and Freeman, 1966). Quality is defined on two levels: the 

degree to which the system conforms to specifications (Sink, 

1983), or at the consumer level, fitness for use (Juran and 

Gryna, 1980). The criterion, efficiency, refers to the 

resources expected to be consumed I the resources actually 

consumed (Sink, 1983). Quality of work life is defined as 

work with meaning (Mali, 1978), or the degree to which work 

provides an opportunity for an individual to meet a variety 

of personal needs, to survive with security, to interact 

with others, to feel useful, to be recognized for achieve­

ment and to have an opportunity to improve one's skill and 

knowledge (Lippit, 1978). Innovation, as a performance 

criterion, is a deliberate, novel, specific change aimed at 

accomplishing the goals of the system more effectively 

(~fueller, 1971) or applied creativity. Profitability is the 

earned return on investment (owner equity) or the return on 

all things a business owns (Rausch, 1982) or the relation­

ship of revenue to cost. 

The performance criteria which are emphasized the most 

differ from organization to organization, depending on many 

factors such as the type of business, management philosophy, 

and present economic state. All of the criteria have 

important implications for any organization and should be 

given due consideration. 



CHAPTER III 

METHODS 

Introduction 

The foodservice study of managers in health care 

delivery systems done by Robertson (1982) revealed that 

productivity was being monitored to a great extent through 

the use of surrogate measures. Shaw (1983) went a step 

further and surveyed managers in health care delivery 

systems to determine how six other organizational perfor­

mance criteria were measured when productivity was defined 

as output/input. Similar to Shaw's (1983) study, Pickerel 

and Lamb (1984) surveyed restaurant owners in Missouri to 

identify which performance measures they used. The purpose 

in this study was to investigate how dietitians in college 

and university foodservice measure performance when produc­

tivity is specifically defined. Hopefully, results of this 

study can contribute towards the development of productivity 

standards for the foodservice industry. 

Research Design 

Because this research is seeking to identify specific 

45 
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performance criteria measures currently being used by 

management dietitians in college and university 

foodservices, the descriptive research method has been 

chosen. Descriptive research is based on certain conditions 

which are studied and analyzed in order to answer questions 

(Best, 1981) or establish existence of a difference ('Huck, 

Cormier and Bounds, 1974). Fox (1969) further characterizes 

descriptive research as describing a specific set of phenom-

ena at a given point in time. 

Population 

The population chosen for this research was the Ameri-

can Dietetic Association practice group, Dietitians in 

College and University Foodservice. Address labels for this 

practice group were obtained upon request from ADA. Since 

the population numbered 242, the whole group was surveyed 

rather than a sample. 

Data Collection 

The Instrument 

Two existing questionnaires were used as the basis in 

developing the instrument distributed for "this research. The 

questionnaire used by Shaw (1983) in her study of productiv-

i ty and six other in terre I at ed organi z at i ona I performance 

criteria in health care delivery systems was used for this 

instrument along with Pickerel (1984) and Lamb's (1984) 



47 

questionnaire used in their study of performance measures in 

Missouri restaurants. 

The instrument for this research contained two main 

sections: demographic data (entitled "General Information") 

and performance criteria (Appendix B). The performance 

criteria section of the survey was divided into seven 

subsections, each dealing with a specific criteria. The 

instrument also provided an opportunity for the respondent 

to rank the seven criteria in terms of importance and time 

spent on each one. 

The instrument contained three types of questions. In 

the "Productivity" section, a Likert type scale was used 

where respondents could circle from 1 (always) to 5 (never), 

according to how often they use the control measures listed. 

The majority of the questions in the instrument required the 

respondent to check "yes" or "no" or to place a check in the 

blank beside an evaluation or control measure used. The 

ranking question required the respondent to use a scale of 

1-7, where rronerr was given to the criteria on which the 

dietitian spends the most time (or feels is most important), 

and "seven" was given to the criteria which he or she spends 

the least time (or feels is least important). 

Content validity, and clarity of Shaw's (1983) instru­

ment were reviewed by a panel of Oklahoma State University 

graduate faculty members from the Departments of Food 

Nutrition, and Institution Administration; Hotel and 
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Restaurant Administration; Industrial Engineering; and 

Statistics. The Pickerel (1984) and Lamb (1984) question-

naire was examined by the Oklahoma Restaurant Association 

(ORA) board members, graduate faculty members of the Depart-

ments of Food Nutrition, and Institution Administration; 

Hotel and Restaurant Administration; and Statistics at 

Oklahoma State University. The Educational Director of the 

Missouri Restaurant Association also reviewed this particu-

lar instrument. The present questionnaire was reviewed for 

format, content validity and clarity by the research commit-

tee. 

Distribution Procedure 

The instrument was printed on four sheets of orange 

paper (front and back). A cover letter, placed on the front 

of the questionnaire, exp I a ined the project and instructed 

the respondents on how to complete and return the survey 

(Appendix A) . Mailing information and codes (along with 

return postage) were printed on a separate sheet and placed 

at the back of the instrument. This format enabled the 

instrument to be mailed without being placed in an envelope 

and returned by refolding and stapling. The questionnaire 

was distributed and returned by First Class Mail. 

Data Analysis 

Data collected from the survey were coded and entered 
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into the computer using four data sets per respondent. The 

information was then analyzed using the Statistical Analysis 

System (SAS) (Barr, 1976). The occurrence of each method of 

performance evaluation or control was shown by frequency 

distribution. Chi square was used to study the relationship 

between selected demographic variables and the methods of 

evaluation and importance to the various types of 

foodservice operations. The arithmetic mean of each of the 

criteria in the ranking questions was determined by statis­

tical analysis in order to assign a percentage of total 

points to each criterion. A 5 percent level of significance 

was used for the purposes of this study. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Data for the study were obtained via the instrument 

described in Chapter III. The survey instrument was mailed 

to all members of the ADA practice group "Dietitians in 

College and University Foodservice". The response rate was 

30 percent (N=72), however, three questionnaires were 

unusable for reasons of missing data, retirement, or employ­

ment outside the college and university foodservice setting. 

After omitting these three questionnaires, the useable 

response rate was 28.5 percent (N=69). 

Characteristics of Survey Participants 

Twenty percent (N=14) of the participants were between 

20 and 29 years of age, 39 percent (N=27) were from 30 to 39 

years old, 16 percent (N=ll) were between 30 and 49 years of 

age, 12 percent (N=B) were between 50 and 59 years of age, 

and 13 percent (N=9) were 60 years of age or older. Thir­

ty-five of the survey respondents (51%) had attained a 

bachelor of science degree, 49 percent (N=34) had received a 

50 
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master's degree, and one respondent had earned a Ph.D. 

The experience of dietitians in college and university 

foodservice ranged from one to over 16 years (Figure 2). 

Twenty-five percent (N=17) of the respondents had from one 

to five years of management experience, 24 percent (N=16) 

had six to ten years experience, and 33 percent (N=23) had 

16 or more years of experience (Figure 2). The annual 

salaries of the respondents ranged from below $15,000 to 

above $35,000 and about one third (N=24) earned from 

$20,000 to $24,000, as shown in Table I. 

Director was the position title held by 23 percent 

(N=16) of the survey participants while 16 percent (N=11) 

held the title of assistant director. 

of the respondents held the title 

Three percent (N=2) 

of nutritionist, 22 

percent (N=15) were administrative dietitians, and 36 

percent (N=25) checked their title under the "other" catego­

ry. Other position titles were reported as: assistant 

foodservice manager, regional director, foodservice manager, 

dining hall manager, unit food manager, senior dietitian, 

assistant cafeteria manager, dining center manager, senior 

foodservice coordinator, assistant food supervisor, kitchen 

assistant, food production supervisor, and district manager. 
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TABLE I 

ANNUAL SALARY EARNED BY RESroNDENTS 

Annual Salary in $ Nunber of Respondents 

15,000 and bel em 4 

15,000- 19,000 10 

20,000 - 24,000 24 

25,000 - 29,000 15 

30,000 - 34,000 8 

35,000- 39,000 6 

40,000- 44,000 1 

45,000 and above 1 
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Fifty-eight percent (N=40) of the respondents indicated that 

they had not received any productivity measurement training, 

while 42 percent (N=29) had received such training. 

Eighty-five percent (N=59) of the survey participants 

indicated that they were registered dietitians, while the 

remaining 15 percent (N=lO) were not registered dietitians. 

Although the survey instrument was sent to registered 

dietitians, they were asked to pass it on to the person who 

was responsible for that duty if they were not involved in 

the evaluation of organizational performance. The route to 

ADA membership for the 69 respondents varied a! though the 

majority completed a dietetic internship (Figure 3). 

About one-fifth of the survey participants obtained regis-

tration status by earning a master's degree and completing 

six months of work experience. 

Characteristics of the Institutions 

!IE~££_~££~~!£~-~!!em ~nd 

Contracted Foodservice 

All (N=69) of the respondents indicated that their 

foodservice systems utilized the conventional method of food 

preparation. In addition to the conventional system, three 

percent (N=2) of the foodservices indicated that they used 

assemb 1 y I serve, 4 percent (N=3) used cook/ chi I I, and one 
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percent (N=l) used cook/ freeze in their facility. Twe I ve 

percent (N=B) of the respondents were employed by institu-

tions that had contracted their foodservices to a 

foodservice management company. 

Offsite Meal Distribution 

Six percent (N=4) of the foodservices represented in 

the study prepared meals for satellite schools. Four 

percent (N=3) distributed food to meals on wheels or congre-

gate meals, whi Ie 16 percent (N=11) checked the "other 11 

category and listed the following responses: a convent, a 

day care center, and patient services. 

Twenty-nine percent (N=13) of the institutions repre-

sented in the study served up to 250 daily breakfast custom­

ers, 37 percent (N=17) served between 251 and 500 break-

fasts, and 34 percent (N=15) served 501 or more breakfasts 

each day. Six percent (N=3) of the foodservi ces prepared 

250 or less lunches, 29 percent (N=13) served from 251 to 

500 lunches per day, and 65 percent (N=29) prepared 501 or 

more lunches daily. Six percent (N=3) of the survey partie-

ipants prepared dinner for 250 or less customers, 32 percent 

(N=14) served from 251 to 500 dinners, and 62 percent (N=28) 

served 501 or more dinners each day. 



Performance Criteria 

!~E~!~· In the survey instrument, 

defined as the relationship of outputs 
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productivity was 

to inputs (APC, 

1979). The respondents were asked to indicate how frequent­

ly they made use of certain input and output control mea­

sures in their foodservice. A five point, Likert type scale 

was used for the answer selections which ranged from "Al­

ways" to "Neverrr (Appendix B). 

The first input control measure listed in the question­

naire was the rruse of detailed specifications when purchas­

ing equipment and suppl ies 11 (Table I I). Most of the respon­

dents indicated that they made use of this control measure. 

An association (p=0.0193, x2=11.749, df=4) existed between 

this control and if the foodservice was contracted to a 

management company. All of the contracted foodservices 

(N=8) used this control measure frequently along with 95 

percent (N=57) of those not contracted. 

rrcheck labor usage (and adjust if necessary) at least 

quarterly" was the second input measure listed, and was used 

by 91 percent (N=62) of the respondents. Ninety-four 

percent (N=33) of the participants who held bachelor's 

degrees used this measure, along with 90 percent (N=29) of 

those with master's degrees, while the one Ph.D. indicated 

that labor was rarely checked. Another significant 



TABLE II 

SIGNIFICANT ASSOCIATIONS FOUND IN PRODUCTIVITY CONTROLS 

Productivity Controls 

.!.!!£~.!~ 

Detailed specifications in 
purchasing supplies and 
equipment 

Labor usage is checked and 
adjusted quarterly 

Comparison shopping for 
food and supplies 

Take advantage of seasonal 
food buys 

Factors Showing Correlation 

Contracted f2odservices 
(p=0.0193, X =11.749, df=4) 

Highest educational degree 
obtained 2 
(p=0.0309, X =16.926, df=B) 

Conventional foodservice 
system 2 
(p=0.0027, X =16.239, df=4) 

Contracted ~oodservices 
(p=0.002, X =19.851, df=3) 

Highest educational degree 
obtained 2 
(p=0.0204, X =11.621, df=4) 

Respondents Using 
Control Measures 

N % 

65 95 

62 91 

62 91 

66 97 

68 100 

C,)l 
00 



Productivity Controls 

Take advantage of seasonal 
food buys 

Monitoring energy usage of 
specific pieces of 
equipment 

Routinely conduct physical 
inventory of storeroom 

Periodically review and revise 
job descriptions in order to 
prevent duplication of tasks 

Q!!!E!!!~ 

Production records kept for 
cafeteria and/or catering 

TABLE II (Continued) 

Factors Showing Correlation 

Prepare meals for satellite 
schools 2 
(p=0.0323, X =6.865, df=2) 

Prepare meals for satellite 
schools 2 
(p=0.0021, X =16.866, df=4) 

Years of exp~rience 
(p=0.0364, X =13.451, df=6) 

Training in productivity 
management 2 
(p=0.0046, X =13.008, df=3) 

Age 2 
(p=0.0395, X =8.337, df=3) 

Years of exp~rience 
(p=0.0328, X =18.215, df=9) 

Registration2status 
(p=0.0427, X =8.164, df=3) 

Respondents Using 
Control Measures 

N % 

68 100 

23 33 

67 99 

65 95 

65 95 

68 98 

68 98 

fB 



Productivity Controls 

Check daily census reports and 
plan production accordingly 

Have system for utilizing 
leftover food 

Meals served daily 

Dollar Sales Daily 

Sales last year versus 
sales this year 

TABLE II (Continued) 

Factors Showing Correlation 

Assembly/serve foodservice 
system 2 
(p=0.0009, X =16.376, df=3) 

Cook/chill f~odservice system 
(p=0.0092, X =11.526, df=3) 

Contracted f~odservice 
(p=0.0065, X =12.275, df=3) 

Prepare meal~ for Meals on Wheels 
(p=0.0157, X =10.366, df=3) 

Contracted f~odservice 
(p=0.0448, X =8.062, df=3) 

Prepare meals for satellite 
schools 2 
(p=0.0005, X =20.060, df=4) 

Route to ADA2membership 
(p=0.0085, X =32.546, df=16) 

Prepare meals for satellite 
schools 2 
(p=0.0027, X =16.220, df=4) 

Respondents Using 
Control Measures 

N % 

67 97 

67 97 

68 98 

68 98 

68 98 

38 55 

38 55 

53 77 

(j) 
0 



Productivity Controls 

Ratios 

Use of ratio: 
Meals/labor hours worked 

Use of ratio: 
Sales/labor hours worked 

Use of ratio: 
Meals/labor hours paid 

Use of ratio: 
Sales/labor hours paid 

TABLE II (Continued) 

Factors Showing Correlation 

"Other" off ~ite meals 
(p=0.0243, X =5.073, df=1) 

Training in iroductivity management 
(p=0.0399, X =4.220, df=1 

Contracted f~odservice 
(p=0.0002, X =13.769, df=1) 

"Other" off ~ite meals 
(p=0.0316, X =4.620, df=1) 

Registration2status 
(p=0.0225, X =5.211, df=1) 

Contracted f~odservice 
(p=0.0469, X =3.947, df=1) 

Respondents Using 
Control Measures 

N % 

38 57 

38 57 

11 17 

11 17 

22 33 

5 7 

~ 



Productivity Controls 

Use of ratio: 
Meals/total food cost 

Use of inverse productivity 
ratios 

TABLE II (Continued) 

Factors Showing Correlation 

Number of di~ners served per day 
(p=0.0075, X =9.778, df=2) 

Age 2 
(p=0.0011,x =10.631, df=1) 

Prepare meal~ for Meals on Wheels 
(p=0.0028, X =8.946, df=1) 

Respondents Using 
Control Measures 

N % 

40 61 

40 61 

8 12 

(j) 
tv 
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association (p=0.0027, x2=16.239, df=4} found with this 

concerned the type of foodservice input control 

system used. 

that utilized 

measure 

Ninety-two percent 

the conventional 

cook/chi I I foodservice 

(N=62} of the operations 

and assembly/serve or 

system used this control measure 

quite often, while the only operation that used cook freeze 

checked labor only rarely. 

Almost all of the survey participants (·N=66, 97 per­

cent} indicated that they rr comparison shop for food and 

supplies" frequently. A significant association (p=0.0002, 

x2=19.857, df=3} was observed with contracted foodservices. 

Ninety-eight percent (N=59} of the noncontracted operations 

comparison shopped at least sometimes along with 87 percent 

(N=7} of the contracted operations. 

The input control, "take advantage of seasonal food 

buys", was used by almost all (N=68} of the responding 

dietitians. This particular measure was associated 

(p=0.0204, x2=11.621, df=4} with the highest degree obtained 

by the respondents. Eighty-six percent (N=30} of those with 

bachelor's degrees, and 78 percent (N=25} of the dietitians 

with master's degrees used this control measure always or 

usually, while the one Ph.D. always took advantage of 

seasonal food buys. A second associ at ion (p=O. 0323, 

x2=6.865, df=2} revealed that while 22 out of 64 (34%} of 

the foodservices that did not prepare meals for satellite 

schools always used this control measure, all four of those 



actually preparing these meals always shopped for seasonal 

food buys. 

"Standardized recipes" were used frequently by 87 

percent (N=59) of the institutions and sometimes or rarely 

by the remaining 13 percent (N=9). The rr eva 1 ua t ion of 

kitchen energy costs" was done rarely or never by the 

majority of the respondents (59%, N=40). In contrast, 41 

percent (N=28) used this control measure at least· sometimes. 

rrMonitor energy usage of specific pieces of equipment" 

(input control #7) was used rarely or never by 66 percent 

(N=45) of all respondents and 22 percent (N=15) indicated 

using this control measure sometimes. Seventy-five percent 

(N=3) of the foodservices preparing meals for satellite 

schools used this measure frequently while only eight 

percent (N=5) of the operations that did not prepare sate!-

lite meals used it on a frequent basis. 

The eighth input control measure listed was "routinely 

conduct physical inventory of storeroomrr. Ninety-eight 

percent (N=67) of the respondents used this control measure 

always or usually while only one indicated rare usage. 

Years of experience was associated (p=0.0364, x2=13.451, 

df=6) with physical inventory and a! I the respondents in 

each category of years of experience used this measure 

frequently except one person with 16 or more years experi-

ence who rarely used this method. "Monitor breakage and 

pilferage of supplies" was the ninth input control measure. 
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Three-fourths (N=51) of the respondents implemented this 

control measure always or usually while the remaining 25 

percent (N=17) used it on an infrequent basis. 

The tenth input listed on the questionnaire was "peri­

odically review and revise job descriptions in order to 

prevent duplication of tasks". This measure was frequently 

used by 96 percent (N=65) of the participants and rarely 

used by four percent (N=3). Ninety-eight percent (N=39) of 

the individuals who did not receive training in productivity 

measurement employed this input method, along with 93 

percent (N=26) of those who did have productivity training 

(p=0.0046, x2=13.008, df=3). Age was associated (p=0.0395, 

x2=8.337, df=3) with the review of job descriptions in that 

all of those 40 years old and older performed this task 

while all but three (N=37) of tho~e 39 years of age and 

younger did likewise. 

The last input control measure listed on the survey 

instrument was "routinely follow food costs". This measure 

was frequently performed by 95 percent (N=65) of the repre­

sented participants in contrast to the five percent (N=3) 

who rarely used it. 

Out!!!!!!· The first output control (#13 on the ques­

tionnaire) was listed as "keep production records for 

cafeteria and/or catering". All but one respondent (98%) 

used this output control either always, usually, or some-

times while one indicated never using it. Years of 
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experience in foodservice management showed a relationship 

(p=0.028, x2=18.215, df=9) with this control in that all of 

the respondents used it frequently except one person with 11 

to 15 years of experience who never kept such records. A 

second association (p=0.0427, x2=8.164, df=3) was found with 

this output control measure and the participants' registra­

tion status with the American Dietetic Association (ADA). 

All but one (N=58) of the registered dietitians used this 

measure along with all (N=10) of the non-registered partici-

pants. "Check production sheets at least quarterly to see 

that production was appropriate for demand" was the second 

output control measure to which 96 percent (N=66) of the 

respondents indicated usage. 

The conventional type of foodservice system was widely 

used, as all (N=69) respondents indicated having this system 

in their operation. Six out of 69, however, also indicated 

that they had assembly/serve (N=2), cook/chill (N=3), and 

cook/freeze (N=1) in addition to the conventional system. 

The third output control measure, "check daily census 

reports and plan production accordingly" was employed 

always (N=53) or usually (N=11) by the respondents. Five 

other respondents used the output control measure rarely or 

never. A significant association (p=0.0009, x2=16.378, 

df=3) was found between the foodservice system, assem­

bly/serve, and the control measure. One of the respondents 

where an assembly/serve system was in place used the control 
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measure always, while another one indicated not having used 

the control measure. A significant association (p=0.0092, 

x2=11.526, df=3) was also found between the foodservice 

system, cook/chill, and this control measure. Two respon­

dents used the control measure frequently, while one respon­

dent indicated not using this output at all. 

rrA system for utilizing leftover bulk foods" (output 

control measure #4 or #16 on the survey instrument) was a 

method used by 98 percent (N=68) of the total respondents. 

All (N=61) of the foodservices that were not contracted to a 

management company frequently used leftover bulk foods, in 

contrast to seven out of eight contracted foodservices 

(p=0.0065, x2=12.275, df=3). 

The fifth output control measure was to keep tra~k of 

rrmeals served daily". All but one (N=68) of the respondents 

used this measure. An association (p=0.0157, x2=10.366, 

df=3) showed that 65 out of 66 foodservices not preparing 

food for meals on wheels frequently used this measure along 

with a II (N=3) of the operations that did prepare food for 

meals on wheels. A second association (p=0.0448, x2=8.062, 

df=3) existed between this control measure and contracted 

foodservices. All (N=8) of the contracted foodservices and 

all but one (N=60) of the noncontracted operations kept 

track of meals served daily. The sixth output control 

measure (#18 on the questionnaire) was "follow amounts 
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prepared versus amounts served", of which 96 percent (N=66) 

of the respondents answered affirmatively. 

Keeping a record of "dollar sales daily" was the 

seventh output control listed (#19 on the questionnaire). 

Fifty-five percent (N=38) of the participants frequently 

used this measure in contrast to 45 percent (N=31) who 

rarely or never used the control measure. Two associations 

were found with this output con t ro 1 measure. First, the 

institutions which prepared meals for satellite schools were 

negatively related (p=0.0005, x2=20.060, df=4) with keeping 

track of dollar sales daily: 59 percent (N=38) of the 

foodservices that did not prepare meals for satellite 

schools frequently used this measure while all (N=4) of the 

foodservices that did prepare food for satellite schools 

very rarely made use of such a measure. The route taken to 

ADA membership showed an association (p=0.0085, x2=32.546, 

df=16) with this measure. The dietitians who had completed 

an internship showed the highest frequency for using dollar 

sales daily both always (59%) and rarely or never (50%) . 

"Profit and loss statement", the eighth output control 

measure (#20 on the questionnaire) was utilized frequently 

by 87 percent (N=60) of the respondents but rarely or never 

used by 13 percent (N=9). Sixty-one percent (N=42) of the 

managers did not make use of "computerized cash registers" 

(output control #9, #21 on the questionnaire). while 39 

percent (N=27) did. The 10th output control measure listed 
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was the use of "daily operation control sheets". Two-thirds 

(N=46) of the survey participants used this measure fre­

quently while the other third (N=23) very rarely used it. 

"Sales last year versus sales this year" was the 11th 

output control measure. Of the 69 respondents, 77 percent 

(N=53) used this measure, while 23 percent (N=16) did not. 

Seventy-eight percent (N=51) of the foodservices that did 

not prepare meals for satellite schools used this measure 

frequently in comparison to 50 percent (N=2) of the 

operations that did prepare such meals (p=0.0027, x2=16.220, 

df=4). The 12th output control measure listed (#24 on the 

survey instrument) was "customer count daily", to which all 

but three (97%) of the respondents answered affirmatively. 

!!!tio!_and_!_!!de~!_Used_!~Asse!!_Product..!_!.!.!I· In the 

second section under "Productivity", the survey participants 

were asked if they developed ratios andfor indexes to use in 

their assessment of productivity, and if so, to indicate 

which ones. Seventy-four percent (N=51) of the dietitians 

responded that they were using ratios andfor indexes in 

their place of employment. An association (p=0.0397, 

x2=10.046, df=4) was identified with this survey question 

and the route taken to ADA membership. Of those who com­

pleted an internship, 78 percent (N=22) responded.positively 

to the question regarding the use of ratios andfor indexes. 

Ninety percent (N=11) of the CUP graduates, 77 percent 

(N=10) of the dietitians who earned a master's degree and 
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did six months work experience, and 67 percent of those who 

completed the three year's preplanned work experience 

responded affirmatively, while only 29 percent (N=2) of 

those who completed a traineeship did I ikewise. Another 

associ at ion (p=O. 0020, x2=9. 555, df=l) showed that 93 

percent (N=27) of the respondents who had received produc­

tivity training developed and used ratios and/or indexes 

·compared to only 60 percent (N=24) of those with no such 

training. 

Six productivity ratios were listed on 

instrument; the first was "meals/labor hours 

the survey 

worked" to 

which 57 percent (N=38) of the respondents answered posi­

tively. This ratio showed a significant association with 

three other factors. Of the foodservi ces that prepared 

meals for sites other than those listed on the question­

naire, nine out of 10 used this productivity ratio, while 

on! y about ha If (52%) of those foodservi ces that did not 

prepare meals for other sites did likewise (p=0.0243, 

x2=5.073, df=l). A second association (p=0.0399, x2=4.220, 

df=l) with this ratio showed that 73 percent (N=19) of the 

survey participants who had received productivity measure­

ment training used this ratio; in contrast, only 47 percent 

(N=19) of those with no productivity training did the same. 

The next productivity ratio listed was rrsales/labor 

hours worked". Only 17 percent (N=ll) of the respondents 

indicated use of this ratio. An association (p=0.002, 
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x2=13.769, df= 1) showed that five out of eight (62%) 

contracted foodservi ces used this ratio; in contrast, six 

out of 58 (10%) noncontracted operations did likewise. 

Another significant association (p=0.0316, x2=4.620, df=1) 

identified with the use of this ratio revealed that 40 

percent (N=4) of the foodservices preparing meals for sites 

other than those specifically listed on the questionnaire 

used sales/labor hours worked to measure productivity, while 

on! y 12 percent (N=7) of those not preparing other mea Is 

used this ratio. 

"Meals/labor hours paid" was the third productivity 

ratio listed. One-third (N=22) of the respondents used this 

ratio. Thirty-eight percent (N=22) of the registered 

dietitians utilized this ratio in contrast to the 

non-registered respondents of whom none indica ted usage. 

"Sales/labor hours paid" was used by seven percent (N=5) of 

the respondents. Two out of eight (25%) of the contracted 

foodservice operations (p=0.0469, x2=3.947, df=1) used this 

ratio along with three out of the 58 noncontracted 

operations. The next ratio listed was "customers/labor 

hour", to which twenty-seven percent (N=18) of the 

respondents answered affirmatively~ 

Sixty-one percent (N=40) of the participants used the 

ratio, "meals/total food cost" to measure productivity. Two 

associations were related to this ratio, age (p=0.0011, 

x2=1 0. 6 31, df=1) and the number of dinners served per day 
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(p=0.0075, x2=9.778, df=2). Seventy-seven percent (N=30) of 

the respondents who were 39 years of age and younger used 

this ratio whi.Ie only 37 percent (N=lO) of those 40 years 

o I d or more did I ikewi se. Seventy-three percent (N=19) of 

the operations that served 2 50 or I ess dinners each day 

utilized this ratio, along with 67 percent (N=l8) of those 

serving 501 or more meals. In contrast, only 23 percent 

(N=3) of the foodservices preparing between 251 and 500 

dinners daily used this ratio. 

Respondents were asked if they made use of any other 

ratios that were not listed on the questionnaire. Although 

several other ratios were listed, sales per operation hour 

was the only true productivity ratio given. The other 

ratios that were listed were either productivity indexes or 

surrogate measures. The survey participants were also asked 

if they used the inverse of any of the productivity ratios. 

Labor hours paid/meals served, labor hours worked/meals 

served, cost/100 meals served, and food cost/customers 

served were the inverse ratios that were given. An 

association (p=0.0228, x2=8.946, df=1) was identified with 

this question and the institutions that prepared meals for 

meals on wheels. Two out of three respondents involved with 

meals on wheels used inverse productivity ratios while only 

nine percent (N=6) of those that did not prepare food for 

meals on wheels answered this question positively. 
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!~E~!!· Over 90 percent of the respondents used nine 

of the 11 input con t ro 1 measures on a frequent basis. In 

contrast, the two input control measures that involved 

moni taring energy usage were rarely or never used. These 

results were very similar to those found by Shaw (1983) and 

Lamb (1984). It is of interest to the researcher that in 

the two studies just mentioned and also in this particular 

study, energy usage was not frequently monitored by the 

responding dietitians. This poses the question of who 

actually is monitoring energy. Since many college and 

university foodservices are located in residence halls that 

serve other functions, perhaps the energy costs incurred by 

the foodservice are assumed by the residence halls and are 

therefore not readily available to the administrative 

dietitians. 

Contracted foodservices showed some expected character­

istics relating to input control measures. All of the 

contracted foodservices made use of detailed specifications 

when purchasing equipment and supplies. This could be due 

to the fact that these types of operations employ extensive 

use of operating and procedure manuals. Contracted 

foodservices also did not comparison shop for food and 

supplies as frequently as the noncontracted foodservices did 

which seems logical since most of their purchasing is 

controlled by detailed specifications. 
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Institutions preparing 501 or more meals per day and/or 

sending meals to satellite schools tended to keep track of 

labor usage, and/or take advantage of seasonal food buys 

more so than smaller operations. Perhaps larger institu­

tions are more apt to monitor efficient use of labor and 

attend to savings in food cost. They may also need to keep 

track of costs from which they can base their charges to the 

satellite schools. 

Ou!~!!· The output control measure, meals served 

daily was used most frequently by the respondents. In 

contrast, computerized cash registers received the least 

amount of response. Daily meal counts is a standard, easily 

executed procedure, whereas having cash registers may not 

only require a small investment of money, but may not be 

necessary in most operations where meals are prepaid in a 

contract. The operations in which the customers prepay 

their meals may have some cash customers but the number 

would probably be too small to warrant owning a cash regis­

ter. 

Meals served daily was associated with those institu­

tions that prepare food for meals on wheels and also with 

contracted foodservices. As expressed in the discussion of 

inputs, the 

foodservices 

contracted foodservices and meals on wheels 

may be more apt to keep tighter control of 

their operations due to larger size and/or specific operat­

ing policies. 



75 

The association between the output control, dollar 

sales daily, and the route taken to ADA membership revealed 

that those who had completed a traineeship were the most 

likely to make use of this measure. This relationship could 

be due to the practical, on the job training that this group 

of dietitians have received in daily operating procedures. 

Ratios and Indexes. Over 70 percent of the respondents 

indicated that they were using ratios and indexes to assess 

productivity. The most popular ratio used was meals/total 

food cost. This was similar to Shaw's (1983) findings but 

different from Lamb's (1984) data which identified 

sales/labor hours worked as the most popular ratio used 

among restauranteurs. According to Shaw (1983), meals/total 

food cost is a ratio that is easily determined by checking 

product ion and purchasing records. The accessibility of 

this data could be a factor in the popularity of this ratio. 

Meals/labor hours worked received the second highest 

number of responses. The respondents who had received 

training in productivity measurement exhibited greater use 

of this ratio than those who had not received such training. 

This could be due to the dietitians' recognition that this 

ratio is an accurate reflection of an operation's productiv-

ity since it excludes hours used for sick leave, vacation 

time, and other hours paid that are not actually worked. 

More than 90 percent of the surveyed dietitians indi-

ca ted that they used the rna j or i ty of input and output 
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measures listed on the questionnaire. In contrast, the 

response rate for the productivity ratios listed was only 61 

percent or lower. The researcher questions why dietitians 

are not pairing up the outputs with the inputs in order to 

produce a measure of productivity. One possible reason for 

the I ack of productivity measures could be that there has 

not been much emphasis on this performance criteria until 

recently. 

Effectiveness 

Effectiveness was de fined for the participants as the 

degree of achievement of objectives (Smalley and Freeman, 

1966). When asked whether or not they nset specific goals 

for their operation", 74 percent (N=49) of the respondents 

answered positively (Table III). A significant association 

(p=0.0352, x2=6.693, df=2) existed between setting goals and 

salary levels. Thirty-one ( 8 2%) of the participants who 

earned $20,000 to $29,000 annually set goals. In contrast, 

12 (80%) earning $30,000 and more, along with 13 (46%) of 

those receiving $19,000 or less set goals for their organ-

ization. The foodservices that prepared meals for meals on 

wheels showed an association (p=0.0026, x2=9.059, df=l) with 

this measure: 77 percent (N=4 9) of the foodservi ces that 

did not prepare meals on wheels set specific goals while 

none of the operations preparing meals on wheels did so. 

The final association (p=0.0432, x2=4.089, df=l) identified 



TABLE III 

SIGNIFICANT ASSOCIATION FOUND IN EFFECTIVENESS CONTROLS 

Effectiveness Control 

Setting specific goals 

Profit and loss statement 

Sales volume 

Factors Showing Correlation 

Annual salar¥ 
(p=0.0352, X =6.693, df=2) 

Prepare meal~ for satellite schools 
(p=0.0026, X =9.059, DF=1) 

Prepare "oth~r" meals 
(p=0.0432, X =4.089, df=1) 

Highest degr~e obtained 
(p=0.0315, X =6.916, df=2) 

Position tit~e 
(p=0.0054, X =10.443, df=2) 

Annual salar¥ 
(p=O.OOOl, X =20.869, df=2) 

Annual salar¥ 
(p=0.0084, X =9.569, df=2) 

Prepare "oth~r meals 
(p=0.0113, X =6.414, df=l) 

Respondents Using 
Control Measures 

N % 
-

49 74 

49 74 

49 74 

48 73 

48 73 

48 73 

23 35 

23 35 

:i 



Effectiveness Control 

Sales volume 

Percent profit 

Actual performance compared 
with forecasted performance 

Personnel audit 

MBO for management staff 

Break goals into small 
measurable sub-goals 

TABLE III (Continued) 

Factors Showing Correlation 

Assembly/ser~e foodservices 
(p=0.0496, X =3.856, df=1) 

Cook/chill f2odservice 
(p=0.0496, x =3.856, df=l) 

Annual salar¥ 
(p=0.0031, X =11.572, df=2) 

Annual salar¥ 
(p=0.0196, X =7.866, df=2) 

Number of br~akfasts/day 
(p=0.0317, X =6.900, df=2) 

Cook/freeze ~oodservice 
(p=0.0326, X =4.569, df=1) 

Prepare "oth~r" meals 
(p=0.0164, X =5.762, df=l) 

Age 2 
(p=0.0469, X =3.949, df=1) 

Prepare "oth~r" meals 
(p=0.0110, X =6.467, df=1) 

Respondents Using 
Control Measures 

N % 
-

23 35 

23 35 

26 39 

37 56 

37 56 

12 18 

24 36 

24 36 

35 53 

~ 



Effectiveness Control 

Personnel statistical reports 

TABLE III (Continued) 

Factors Showing Correlation 

Number break~asts per day 
(p=0.0022, X =12.274, df=2) 

Number lunch2s per day 
(p=0.0147, X =5.955, df=1) 

Respondents Using 
Control Measures 

N % 

18 27 

18 27 

~ 
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with goal setting indicated that all (N=lO) of the 

foodservices preparing meals for sites other than those 

specifically listed on the questionnaire set go''als, along 

with 70 percent (N=39) of those that did not prepare other 

meals. 

After asking about goal setting, the survey instrument 

listed 11 methods by which to evaluate goal attainment. The 

first method listed was the use of a "profit and loss 

statement". Forty-eight (73%) of the respondents indicated 

use of this method. Three associations were identified with 

this measure. The first association (p=0.0315, x2=6.916, 

df=2) found with this measure was the I eve I of education. 

As with goal setting, those respondents who held master's 

degrees used profit and loss statements the most (87%, N=27) 

while only 59 percent (N=20) of those with bachelor's 

degrees used this measure. Ninety-two percent (N=24) of the 

respondents with the title of director or assistant direc­

tor, and 73 percent (N=11) with the title of nutritionist or 

administrative dietitian used this measure while only 52 

percent (N=13) of the dietary consultants used it (p=0.0054, 

x2=10.443, df=2). The amount of annual salary received by 

the respondents affected (p=O.OOOl, x2=20.869, df=2) the use 

of profit and loss statements. Ninety-three percent (N=14) 

of the dietitians earning $30,000 or more checked effective­

ness with profit and loss statements, compared to 82 percent 

(N=31) of those earning from $20,000 to $29,000. In 
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contrast, only 23 percent (N=3) of those earning $19,000 or 

less utilized this measure. 

Thirty-four percent (N=23) of the participants evaluat­

ed goal attainment by monitoring "sales volume". Fifteen 

(39%) of those earning $20,000 tO $29,000 annually used this 

measure along with over half (53%, N=8) of those receiving 

$30,000 or more (p=0.0084, x2=9.569, df=2). In contrast, 

none of the respondents earning $19,000 or less employed 

this control measure. The second association (p=0.0113, 

x2=6.414, df=1) revealed that seven out of 10 (70%) of the 

foodservices preparing meals for sites other than those 

listed on the survey instrument used sales volume to evalu­

ate goal while only 16 out of 56 of those not preparing 

other meals did likewise. Twenty-one (33%) of the 

foodservices that did not make use of the assembly/serve 

food preparation system used this measure in comparison with 

two out of two using assembly/serve (p=O. 0496, x2=3. 856, 

df=l). The fourth association (p=0.0496, x2=3.856, df=1) 

found with this measure was the cook/chill food preparation 

method. As in the third association, 21 (33%) of those not 

using the cook/chill method used sales volume compared with 

two out of two of those operations employing this evaluation 

technique. 

"Percent profit" was used to evaluate effectiveness by 

39 percent (N=26) of the participants. Sixty percent (N=9) 

of the respondents earning $30,000 and more annually used 
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this measure while only 45 percent (N=17) of those receiving 

salaries of $20,000 to $29,000 did likewise (p=0.0031, 

x2=11.572, df=2). In contrast, none of the respondents who 

earned $19,000 or less evaluated goal attainment by using 

percent profit. 

The next measure listed on the questionnaire was to 

compare an "increase in sales over the previous year", which 

was utilized by only 33 percent (N=22) of the respondents. 

Another goal attainment measure listed was "actual perfor­

mance compared with forecasted performance". Fifty-six 

percent (N=37) of the dietitians used this measure and two 

associations were identified with it. Salary showed an 

association (p=0.0196, x2=7.866, df=2) with this measure of 

goal attainment: 73 percent (N=ll) of those receiving 

salaries of $30,000 or more and 60 percent (N=23) of the 

respondents earning $20,000 to $29,000 annually used the 

measure. Only 23 percent (N=3) of those earning $19,000 or 

I ess compared actual versus forecasted performance. The 

second association (p=0.0317, x2=6.900, df=2) identified 

with this goal attainment measure was the number of break­

fasts served per day. The highest usage occurred among 

those foodservices that served over 501 or more breakfasts 

daily (71%, N=lO). Sixty-three percent (N=22) 

institutions serving 250 or less breakfasts per 

of 

day 

the 

used 

this measure, while only 29 percent of the operations 

serving 251 to 500 breakfasts did likewise. 
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Eighteen percent (N=12) of the survey participants 

conducted "personnel audits" in order to measure effective­

ness. An association (p=0.0326, x2=4.569, df=l) showed that 

17 percent of the foodservices that did not use the 

cook/freeze food preparation system employed personnel 

audits, along with the one operation that did use 

cook/freeze. 

"Management by objectives (MBO) for management staff" 

was the next effectiveness measure listed and it received a 

response rate of 36 percent (N=24). Seven out of 10 

foodservices that prepared meals for sites other than those 

listed on the survey instrument employed MBO, while only 30 

percent (N=17) of those not preparing other mea Is did the 

same (p=0.0164, x2=5.762, df=l). Age also showed an associ­

ation (p=0.0469, x2=3.949, df=l) with this measure. For­

ty-six percent (N=lB) of the respondents aged 39 and under 

used this measure: in contrast, only 22 percent (N=6) of 

those 40 years of age and older managed by objectives. 

Over half (53%) of the participants indicated that they 

"break goals into small measureable sub-goals". This 

measure was associated (p=O.OllO, x2=6.467, df=l) with the 

foodservices that prepared meals for sites other than the 

ones listed on the questionnaire. Nine out of 10 

foodservices preparing other meals answered affirmatively to 

the measure, whi I e only 46 percent (N=2 6) of those opera­

tions ~ot preparing other meals responded affirmatively. 
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The next measure of goal attainment was listed as 

"evaluation meetings". This method received a positive 

response rate of 62 percent (N=41). Another measure identi-

fied that 47 percent (N=31) of the survey participants were 

employed in foodservices where the "administration evaluated 

goal attainment". 

"Personnel statistical reports" were compiled by 27 

percent (N=18) of the respondents and showed two significant 

associations. The first association (p=0.0022, x2=12.274, 

df=2) revealed that 64 percent (N=9) of the foodservices 

serving 501 or more breakfasts per day used this effective-

ness method. In contrast, only six out of 35 of those 

operations serving 250 or less breakfasts, and three out of 

17 serving from 2 51 to 50 0 breakfasts used this measure. 

Daily lunch counts also showed a significant association 

(p=0.0147, x2=5.955, df=l) with preparing these reports. Of 

the operations serving 501 or more lunches per day, 43 

percent (n=12) answered affirmatively, while 16 percent 

(N=6) of those serving 251 to 500 lunches did 

1 ikewi se. 

Discussion of Effectiveness 

The effectiveness measures used by the majority of the 

survey participants were: setting specific goals, profit 

and loss statements, actual performance compared with 

forecasted performance, break goals into smal I measurable 
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sub-goals, and evaluation meetings. Annual salary was the 

factor showing the most associations with the various 

measures of goal attainment. In most cases, the more annual 

earnings the respondents received, the more likely they were 

to measure this performance criteria. This relationship 

could be tied in with the highest educa tiona I degree ob­

tained. Perhaps goal setting is t~ught extensively in 

higher education, and one could assume that the more educa­

tion a respondent received, the more likely he or she would 

be to set goals, measure effectiveness, and also to earn a 

higher salary. 

The effectiveness measures, sales volume, percent 

profit, setting specific goals, profit and loss statements, 

and actual performance compared with forecasted performance 

were directly affected by the variable, annual salary. 

MBO for the management staff was used more by the 

younger group of respondents than the 40 and over age group. 

This could be due to the fact that younger managers are more 

up to date with the latest management techniques and also, 

they may be more open to change. 

Personnel statistical reports were used as an effec­

tiveness measure the most by the foodservices that prepared 

501 or more breakfasts and lunches. Perhaps these 

foodservices have such a large number of employees that 

personnel 

comparing 

statistical reports are 

the labor hours worked 

an important tool in 

with the labor hours 



scheduled. No associations existed between the measures of 

effectiveness and training in productivity measurement which 

was contrary to the researcher's expectations. 

Quality was defined on the survey instrument as the 

degree to which the system conforms to specifications (Sink, 

1983), or at the consumer level, fitness for use.· In the 

section on quality, respondents were asked if they have 

specific qua I i ty standards for their operation, who deve l­

oped the standards, how they control quality, the involve­

ment of employees in quality standards, who is in charge of 

quality control, and the organizations that govern quality 

standards for the operation. Ninety-two percent (N=61) of 

the survey participants indicated that they have "quality 

standards that are specific to their operation". Similarly, 

Shaw (1983) found that 98 percent and Pickerel (1984) found 

that 96 percent of the responding operations utilized 

specific quality standards. 

In the questionnaire section that asked who developed 

quality standards for their operation, the participants 

checked one or more responses. Fifty-four percent (N=37) of 

the respondents indicated that the "manager" developed 

quality standards while 32 percent (N=ZZ) checked "assistant 

manager". 
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response 

foodservice 

(67%) for 

"directors" 

developing 

87 

received the highest 

quality standards. 

Eighty-nine percent (N=8) of those who completed three years 

of preplanned work experience in order to obtain registra­

tion status with ADA identified the director as being 

responsible for developing quality standards, along with 83 

percent (N=lO) who graduated from the CUP program, and 71 

percent (N=ZO) of the interns. In contrast, only 43 percent 

(N=3) of those completing a traineeship and 38 percent (N=5) 

of those with master's degrees and six months work experi­

ence chose this response (p=0.0368, x2=10.225, df=4) (Table 

IV). An association (p=0.0128, x2=8.720, df=2) also found 

with this response was the number of dinners served per day. 

The director set standards for 81 percent (N=22) of the 

institutions serving 2 50 or I ess dinners, a I ong with 68 

percent (N=19) of those serving 501 and above, while only 36 

percent (N=5) of those serving between 251 and 500 dinners 

each day indicated the same. Almost half (49%, N=34) of the 

participants indicated that the "assistant director" devel­

oped quality standards. 

"Dietitians" determined quality standards in 39 percent 

(N=27) of the represented foodservices while only 20 percent 

(N=14) indicated that the "production manager" had this 

task. The number of lunches served each day influenced 

(p=0.0126, x2=6.231, df=1) whether the production manager 

developed quality standards: 34 percent (N=10) of the 



TABLE IV 

SIGNIFICANT ASSOCIATIONS FOUND IN QUALITY CONTROLS 

Quality Controls 

Director 

Production Manager 

Foodservice Management 
Company 

Other 

Temperature check of food 

Factors Showing Correlation 

Route to ADA2membership 
(p=0.0368, X =10.225, df=4) 

Dinners serv2d per day 
(p=0.0128, X =8.720, df=2) 

Lunches serv2d per day 
(p=0.0126, X =6.231, df=1) 

Age 2 · 
(p=0.0211, X =5.320, df=1) 

Contracted f2odservice 
(p=0.0001, X =59.401, df=1) 

·Annual salar¥ 
(p=0.0235, X =7.504, df=2) 

Prepare meal~ for satellite schools 
(p=0.0066, X =7.369, df=l) 

Respondents Using 
Control Measures 

N % 

46 67 

46 67 

14 20 

7 10 

7 10 

12 17 

67 97 

00 
00 



Quality Controls 

Taste testing/can cutting of 
new food items by managment 

Written standards for quality 
of food 

Written standards for quality 
of service 

Manager personally tasting 
all food 

Detailed instructions to 
employees 

TABLE IV (Continued) 

Respondents Using 
Control Measures 

Factors Showing Correlation 

Contracted f~odservice 
(p=0.0001, X =22.878, df=1) 

Dinners serv~d per day 
(p=0.0062, X =10.166, df=2) 

Years of exp~rience 
(p=0.0015, X =15.361, df=3) 

Route to ADA2membership 
(p=0.0204, X =11.624, df=4) 

Position tit!e 
(p=0.0309, X =6.954, df=2) 

Years of exp~rience 
(p=0.0111, X =11.119, df=3) 

Route to ADA2membership 
(p=O.Q291, X =7.072, df=2) 

Training in ~roductivity measurement 
(p=0.0314, X =4.633, df=l) 

N % 

61 88 

61 88 

47 68 

41 59 

41 59 

41 59 

39 56 

53 77 

fB 



Quality Controls 

Use of fresh food 

Manager 

Assistant manager 

Production manager 

Contract company 

TABLE IV (Continued) 

Respondents Using 
Control Measures 

Factors Showing Correlation 

Age 2 
(p=0.0179, X =5.609, df=1) 

Position tit~e 
(p=0.0326, X =6.845, df=2) 

Breakfasts p~r day 
(p=0.0491, X =6.026, df=2) 

Age 2 
(p=0.0107, X =6.510, df=1) 

Dinners serv~d per day 
(p=0.0089, X =9.453, df=2) 

Lunches serv~d per day 
(p=0.0216, X =5.280, df=1) 

Years of exp~rience 
(p=0.0077, X =11.910, df=3) 

Contracted f2odservice 
(p=0.0001, X =19.445, df=1) 

Training in iroductivity measurement 
(p=0.0319, X =4.601, df=1) 

N % 

58 84 

48 69 

31 45 

34 49 

34 49 

34 49 

34 49 

6 9 

6 9 

~ 



Quality Controls 

Contract company 

Director 

Assistant director 

Dietitian 

Other 

State health codes 

County health codes 

TABLE IV (Continued) 

Respondents Using 
Control Measures 

Factors Showing Correlation 

Assembly/ser!e foodservice 
(p=0.0354, X =4.426, df=1) 

Training in iroductivity measurement 
(p=0.0216, X =5.280, df=l) 

Annual salar! 
(p=0.0336, X =6.789, df=2) 

Training in iroductivity measurement 
(p=0.0356, X =4.418, df=1) 

Position tit~e 
(p=0.0134, X =8.620, df=2) 

Registration2status 
(p=0.0115, X =6.383, df=1) 

Prepare Meal~ on Wheels 
(p=0.0411, X =4.171, df=l) 

Position tit ~e 
(p=0.0195, X =7.878, df=2) 

Years of exp~rience 
(p=0.0277, X =9.119, df=3) 

N % 

6 9 

34 49 

34 49 

28 41 

26 38 

14 20 

14 20 

57 83 

35 51 

~ 



Quality Controls 

City health codes 

Contract company standards 

TABLE IV (Continued) 

Factors Showing Correlation 

Contracted f2odserice 
(p=0.0270, X =4.888, df=l) 

Registration2status 
(p=0.0042, X =8.201, df=1) 

Contracted f2odservice 
(p=O.OOOl, X =50.867, df=l) 

Breakfasts s~rved per day 
(p=0.0168, X =8.178, df=2) 

Respondents Using 
Control Measures 

N % 

27 39 

27 39 

8 12 

24 35 

~ 
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institutions serving 501 or more lunches daily employed the 

production manager in this function while only 10 percent 

(N=4) of those serving from 251 to 500 lunches did the same. 

Of the eight contracted foodservice operations, 87 

percent (N=7) responded that the "foodservice management 

company" deve I oped their qua 1 i ty standards (p=O. 0 01, 

x2=59.401, df=1). Another association (p=0.0211, x2=5.320, 

df=l) revealed that 17 percent (N=7) of the respondents who 

were 39 years of age or younger were employed by an opera­

tion that relied on a foodservice management company for 

quality standards, while none of those participants who were 

40 years old or above relied on a contract company for such 

standards. 

Seventeen percent (N=12) of the respondents replied 

that "other" persons such as the: purchasing agent, local 

health board, safety and sanitation officers, customers, 

ARA, and residence halls headquarters developed quality 

standards for their foodservices. An association (p=0.0235, 

x2=7.504, df=2) was found between this response and salary. 

Twenty-eight percent (N=11) of the respondents earning 

$20,000 to $29,000 annual salary indicated other persons 

developed standards, while only six percent (N=1) of those 

earning $30,000 and more, and none of those earning $19,000 

or less chose this response. 

Conducting a "temperature check of food in the 

steamtable" was the quality control that was most frequently 
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utilized (97%, N=67) by the survey participants. Sixty-four 

out of 65 of those foodservices that did not prepare food 

for meals on wheel.s checked food temperature while three out 

of four operations that did prepare food for meals on wheels 

used this measure (p=0.0066, x2=7.369, df=l). 

All but six (91%) respondents "periodically surveyed 

their customers as to the quality of foodservice" and 85 

percent (N=59) "conducted regular (unannounced) sanitation 

inspections". "Taste testing/can cutting of new food items 

by management" was used by 88 percent (N=61) of the respon­

dents and showed two s i gni fi cant associations. The first 

association (p=0.0001, x2=22.878, df=1) revealed that 

noncontracted foodservices were more likely (95%, N=58) to 

use this quality control measure than contracted 

foodservices (37%, N=3). The next association (p=0.0062, 

x2=10.166, df=2) indicated that institutions serving 501 or 

more dinners per day were the most I ikely ( 96%, N=27) to 

utilize management for taste testing and can cutting, along 

with 93 percent (N=25) of the smaller operations serving 250 

or less dinners daily. In contrast, 64 percent (N=9) of the 

establishments serving between 251 to 500 dinners each day 

used this measure. 

"Written standards for quality of food" were used by 47 

( 68%) of the respondents and as·soc i a ted with two personal 

variables. Twelve out of 13 respondents with 11 to 15 years 

of experience in foodservi ce management used this quality 
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control measure along with 20 out of 23 (87%) of those with 

16 or more years of experience (p=0.0015, x2=15.361, df=3). 

In contrast, written standards were used by half (N=8) of 

those with six to 10 years of experience and by seven out of 

10 (41%) with one to five years of experience. 

"Written standards for the quality of service" were 

used by 59 percent (N=41) of the participants. This quality 

control measure was found to be related (p=0.0204, 

x2=11.624, df=4) to the route taken to ADA membership. 

Interns were the most likely (82%, N=23) to employ written 

service standards and CUP program graduates ranked second 

(50%, N=6), while 55 percent (N=5) of those who had complet­

ed three years preplanned work experience, 38 percent (N=5) 

of the master's degree and six months work experience 

graduates, and two (28%) of the traineeship dietitians used 

it. The position title held by the respondents also influ­

enced (p=0.0309, x2=6.954, df=2) this control measure. 

Dietary consultants and those holding titles other than the 

ones listed on the questionnaire used this measure most 

often (76%, N=19). Eleven out of 17 (65%) of the nutrition­

ists or administrative dietitians used written food service 

standards while 11 out of 27 (49%) of the directors or 

assistant directors indicated usage. The last association 

(p=0.0111, x2=11.119, df=3) with this measure revealed that 

a larger number of dietitians with 16 or more years of 

experience (N=14, 61%) used this control measure than those 
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with 11 to 15 years of experience (N=12, 92%). In contrast, 

10 out of 17 of those respondents with one to five years of 

experience, and only five out of 16 of those with six to 10 

years experience relied on these standards. 

The "manager personally inspected all food deliveries" 

in 48 percent (N=33) of the foodservices represented. The 

"manager personally tasted all cooked foods for quality" in 

56 percent (N=39) of the respondents' places of employment. 

This control measure had an association (p=0.0197, 

x2=11.699, df=4) with the route taken to ADA membership in 

that the greatest number of respondents was found among the 

internship graduates (N=16, 57%). Likewise, 10 out of 13 

(77%) of those who had completed a master's degree and six 

months work experience used this measure, while seven (58%) 

of the CUP program dietitians, and six (67%) of those who 

had completed three years preplanned work experience made 

use of this quality control. None of the dietitians who had 

completed a traineeship used 

title of the respondents 

x2=7.072, df=2) whether or 

this 

also 

not 

measure. The posit ion 

influenced (p=0.0291, 

the 

inspected food deliveries. Eighteen 

manager personally 

(72%) of the dietary 

consultants or those holding titles not specifically listed 

on the questionnaire identified use of this variable. In 

contrast, 11 out of 17 (65%) of the nutritionists and 

administrative dietitians and 10 out of 27 (37%) employed as 

directors or assistant directors responded affirmatively. 
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"Purchasing specifications" were utilized by 88 percent 

(N=61) of the survey participants. "Detailed instructions 

to employees" were used by 77 percent (N=53) of the respon­

dents. This measure was associated (p=0.0314, x2=4.633, 

df=l) with training in productivity measurement. Of those 

who had not received training, 27 (67%) replied positively 

to this measure compared to 26 (90%) of those who had such 

training. 

"Menus, charts, and production schedules" were used by 

9 3 percent (N=64) of the foodservi ces represented in this 

study. The "use of fresh food, if available and economical" 

was a quality control that was used by 84 percent (N=58) of 

the dietitians. Ninety-three percent (N=38) of the respon­

dents who were 39 years old and younger in age used fresh 

food in comparison with 71 percent (N=20) of those who were 

at least 40 years old. Fourteen percent (N=lO) of the 

respondents indicated that they used "other" quality con­

trols and listed them as: testing recipes, ongoing employee 

training, service reports, daily production staff meetings, 

standardized recipes, student taste testing panel, and 

preparing food from scratch. 

Respondents were asked if "quality standards were 

discussed with employees at any time beyond their initial 

training". This question was answered affirmatively by 93 

percent (N=64) of the dietitians. "Managers" were indicated 

most frequently (69%, N=48) as being in charge of quality 
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control. Twenty-one (84%) of those with the title of 

dietary consultant or other indicated (p=0.0326, x2=6.845, 

df=2) that the manager was in charge of quality control, 

while only 14 (52%) of those employed as director or assis­

tant director and 13 (76%) of the nutritionists and adminis­

trative dietitians replied in the same manner. 

Forty-five (N=31) of the participants viewed the 

"assistant manager" as being in charge of quality control. 

The number of breakfasts served per day was related 

(p=0.0491, x2=6.026, df=2) to this question: the assistant 

manager was in charge of quality control in 17 (46%) of the 

foodservices serving 250 or less breakfasts per day along 

with 10 (67%) of those serving 501 or more. In contrast, 

only four (23%) of the respondents serving between 251 and 

500 indicated that the assistant manager was responsible for 

quality control. 

The "production manager" was in charge of quality 

cont ro 1 for 4 9 percent (N=34) of the represented ins t i tu-

tions. Four associations were found with this question. 

The first association (p=0.0107, x2=6.510, df=1) revealed 

that 19 (68%) of those 40 years of age and over, along with 

15 (37%) of those 39 years of age and below were employed in 

foodservices that relied on the production manager for 

quality control. The second association (p=0.0089, 

x2=9.453, df=2) revealed that 18 (64%) of the institutions 

serving 501 or more dinners each day held the production 
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manager responsible for quality control along with 14 (52%) 

of those serving 250 or less dinners. In contrast, only two 

(14%) of the foodservices serving 251 to 500 dinners re­

sponded affirmatively to this question. The number of 

lunches served daily also influenced (p=0.0126, x2=5.280, 

df=1) this factor in that 19 (65%) of those operations 

serving 501 or more lunches per day and 15 (37%) of those 

serving from 251 to 500 indicated that the production 

manager was in charge of quality control. Years of 

foodservice management experience was the last association 

(p=0.0077, x2=11.910, df=3) identified with this question. 

Eighteen (78%) of the respondents with 16 or more years of 

experience replied that the production manager was in charge 

of quality control, whereas only six (37%) of those in the 

six to 10 years experience category, five (38%) in the 11 to 

15 year category, and five (29%) with one to five years 

experience also answered affirmatively. 

Nine percent (N=6) of the participants relied on 

"contract companies" to control quality. Four out of eight 

contracted foodservices identified (p=0.0001, x2=19.445, 

df=1) that the contract company was in charge of quality 

control, while only two (33%) of the noncontracted opera-

tions answered positively. Training in productivity mea-

surement also showed a significant association (p=0.0319, 

x2=4.601, df=1) with contract companies: five (17%) of the 

respondents with training in productivity measurement 
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replied that contract companies were in charge of quality 

control while only one person (2%) without training answered 

in a similar manner. The foodservices that used the assem­

bly/serve food preparation system influenced (p=0.0354, 

x2=4.426, df=l) the response to contract companies. Five 

(75%) of the operations not using assembly/serve relied on 

contract companies for quality control while one out of two 

operations using assembly/serve did the same. 

The "director" was in charge of quality control in 49 

percent (N=34) of the represented foodservices. The respon­

dents who had received training in productivity measurement 

indicated (p=0.0216, x2=5.280, df=l) that the director was 

responsible for quality control more often (65%, N=19) than 

those who had not received training (37%, N=15). Another 

association (p=0.0336, x2=6.789, df=Z) with the director 

response identified that this person controlled quality in 

18 out of 21 (46%) foodservices where the respondents earned 

$20,000 to $29,000 annually, and in 12 (75%) operations 

where the respondents earned $30,000 and more. In contrast, 

only four (29%) participants earning $19,000 or below 

identified the director as being in charge of quality 

control. 

Forty-one percent (N=28) of the survey participants 

indicated that the "assistant manager" controlled quality at 

their foodservice. Once 

measurement influenced 

again, training in productivity 

(p=0.0356, x2=4.418, df=1) this 
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response: assistant managers were more likely to be in 

charge of quality control (55%, N=16) at the institutions 

employing trained individuals in productivity than at those 

where the respondents had received no such training (30%, 

N=12). rrnietitians" were identified as being in charge of 

quality control by 38 percent (N=26) of the survey partici­

pants. The position title of the participants influenced 

(p=0.0134, x2=8.620, df=2) response to this question: 65 

percent (N=11) of the nutritionists and administrative 

dietitians answered this question affirmatively as did 10 

(37%) of those employed as director or assistant director. 

Only five ( 20%) of the dietary consultants and those with 

other titles, however, indicated that dietitians controlled 

quality. 

"Other" persons were responsible for quality control in 

20 percent (N=14) of the represented foodservices and these 

people were identified as: the purchasing agent, employees, 

chef, assistant production manager, supervisor, and a 

management team. The first association (p=0.0115, x2=6.383, 

df=l) identified that nine (15%) of the registered dieti­

tians checked other while only five (50%) of the 

non-registered respondents did likewise. A second associ~­

tion (p=0.0411, x2=4.171, df=l) revealed that 12 (18%) of 

the foodservi ces that did not prepare food for mea Is on 

wheels checked other while only two out of three of those 
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that did send out meals on wheels relied on these persons 

for quality control. 

In asking which organizations govern quality standards, 

83 percent (N=57) of the respondents checked "state health 

codes". The respondents' position title influenced 

(p=0.0195, x2=7.878, df=2) this choice: 23 (92%) of the 

dietary consultants and those with other titles, along with 

16 (94%) of the nutritionists and administrative dietitians 

were governed by state health codes while only 18 out of 27 

( 7 4%) of the directors and assist ant directors were a 1 so 

governed by the same organization. 

"County health codes" governed quality standards for 51 

percent (N=3 5) of the represented operations. An associ a­

tion (p=0.027, x2=9.119, df=3) existed which revealed that 

15 (65%) of the respondents with 16 or more years of experi­

ence and nine (53%) of those with one to five years of 

experience were governed by county health codes. Only eight 

(61%) with 11 to 15 years and three (19%) with six to 10 

years experience, however, were also governed by the county 

health codes. 

Thirty-nine percent (N=27) of the survey participants 

identified themselves as being governed by "city health 

codes". An association (p=0.0270, x2=4.888, df=1) that was 

found revealed that 75 percent of the contracted 

foodservices (N=6) answered this question affirmatively, 

while a greater number of responses (N=21, 34%) was received 
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from those noncontracted foodservices. The ADA registration 

status of the respondents a I so i dent i fi ed (p=O. 0042, 

x2=8.201, df=l) that those who were non-registered tended to 

be governed by city health codes more (80%, N=B) than the 

registered dietitians (32%, N=19). Twelve percent (N=B) of 

the respondents indicated that "contract company standards" 

influenced their quality standards. As expected, the 

contracted foodservices showed an association (p=O.OOOl, 

x2=50.867, df=l) with 

contracted operations 

standards while only 

this question: 87 percent of the 

were governed by their company's 

one (2%) foodservice that was not 

contracted was governed by the contract company standards. 

Thirty-five percent (N=24) of the respondents answered 

that their foodservice was governed by "other" organizations 

such as: the university health inspector, their own 

foodservice administration, university codes, the Seventh 

Day Adventist Church, National Association of College and 

University Foodservices, federal standards, and JCAH. An 

association (p=0.0168, x2=8.178, df=2) was found with this 

response and the number of breakfasts served per day: 13 

out of 37 (35%} foodservices serving 250 or less breakfasts 

checked other, and nine (60%) operations serving 501 or more 

breakfasts each day responded affirmatively, while only two 

(12%) of those serving between 251 and 500 break-

fasts per day did likewise. 
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Over 90 percent of the survey participants indicated 

that they had specific quality standards in their operation. 

Shaw (1983) and Pickerel (1984) also received over 90 

percent response to this question in their research. 

Foodservice management companies set quality standards for 

almost all of the contracted foodservices which seems 

natural since these foodservices are directly linked to the 

management companies. 

The most frequently used quality control measure was a 

temperature check of food in the steamtable. This could be 

due to the fact that food temperature is one of the first 

things a customer may notice and also, temperature can have 

a great effect on the flavor of food. Taste testing/can 

cut t i~g of new food i terns by management was used more by 

noncontracted foodservices than contracted. Perhaps this is 

because noncontracted foodservices have more freedom to 

experiment with new food items and are not bound to routine 

policies and procedures as contracted operations might .be. 

This quality control was also used by operations preparing 

250 or less dinners per day. The managers roles may not be 

as spec i fica II y de fined in sma I I er foodservi ces, and the 

number of employees would most likely be fewer than in large 

operations, therefore, the manager may have more time for 

"hands-on" activities such as taste testing and can cutting 

during the course of the day. 
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Interns most frequently responded to the quality control 

measure of the manager personally tasting all cooked foods. 

Detailed instructions were given to employees by those 

survey participants who had received training in productivi­

ty measurement. Productivity training classes usually 

stress the relationship between quality and employee partic­

ipation, autonomy and input. By providing detailed instruc­

tions, managers are attempting to delegate some of the 

responsibility for quality into the hands of their employ­

ees. 

Respondents who were 39 years of age and less used 

fresh food more often than those 40 years of age and older. 

This is not surprising since the public is becoming increas­

ingly aware of health benefits associated with the use of 

fresh foods. 

Efficiency on the survey instrument was defined as 

resources expected to be consumed I resources actually con­

sumed (Sink, 1983). This section was included to identify 

which of the four resource categories (labor, materials, 

capital, energy) the respondents kept usage records of. 

nMaterials" usage was the only resource monitored by all 

(N=68) of the respondents. This resource was also monitored 

most frequently (96%) by restauranteurs according to Lamb's 

(1984) research. 
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"Labor usage records 11 were kept by a II but one ( 9 8%, 

N=67) of the respondents. Likewise, Lwmb's (1984) research 

revealed that all but three (N=49, 94%) of the respondents 

kept labor records. Six significant associations were 

identified with this resource (Table V). All (N=58) of the 

foodservices that did not prepare meals for sites other than 

those listed on the questionnaire kept labor records, while 

90 percent (N=9) of those preparing other meals kept such 

records (p=0.0153, x2=5.887, df=1). The influence 

(p=0.0001, x2=68.000, df=2) of the highest degree obtained 

revealed that all (N=35) of the participants with a bache­

lor's degree and all (N=32) with a master's degree monitored 

labor while the one respondent who held a Ph.D. did not. 

The registration status of each participant also influenced 

(p=0.0153, x2=5.887, df=l) who kept labor records: all 

(N=58) of the registered dietitians kept labor usage records 

while nine out of 10 (90%) of the non-registered respondents 

did so. The type of foodservice system used influenced 

labor monitoring in three ways. All (N=66) of the respon­

dents not using assembly/serve kept labor records while only 

one out of two operations that did use assembly/serve kept 

such records (p=0.0001, x2=33.493, df=1). S'imilarly, all 

(N=65) of the foodservices not using cook/chill (p=0.0001, 

x2=21.990, df=l) and all of those not using cook/freeze 

(p=0.0001, x2=68.000, df=1) kept track of labor usage while 



TABLE V 

SIGNIFICANT ASSOCIATIONS FOUND IN EFFICIENCY CONTROLS 

Efficiency Controls 

Records kept of labor usage 

Records kept of capital usage 

Records kept of energy usage 

Compare resources used with 
resource utjlization target 

Factors Showing Correlations 
--

Prepare othe2 meals 
(p=0.0153, X =5.887, df=l) 

Highest degr~e obtained 
(p=O.OOOl, X = 68.0001, df=2) 

Registration2status 
(p=0.0153, X =5.887, df=l) 

Assemblylser¥e 
(p=O.OOOl, X =33.493, df=l) 

Cooklchill 2 
(p=O.OOOl, X =21.990, df=l) 

Cooklfreeze 2 
(p=O.OOOl, X =68.000, df=l) 

Prepare othe2 meals 
(p=0.0481, X =3.908, df=l) 

Age 2 
(p=0.0038, X =8.381, df=l) 

Contracted f~odservices 
(p=0.0441, X =4.051, df=l) 

Respondents Using 
Control Measures 

N % 

67 98 

67 98 

67 98 

67 98 

67 98 

67 98 

51 75 

26 38 

47 69 
~ 
"" 



Efficiency Controls 

Compare resources used with 
resource utilization target 

TABLE V (Continued) 

Factors Showing Correlations 

Prepare meals for satellite 
schools 2 
(p=0.0490, X =3.875, df=l) 

Prepare othe~ meals 
(p=0.0221, X =5.238, df=l) 

Respondents Using 
Control Measures 

N % 

47 69 

47 69 

b 
00 



.109 

only two out of three using cook/chill, and none using 

cook/freeze did likewise. 

The next resource listed on the questionnaire, "capi­

taln was followed by 75 percent (N=51) of the respondents. 

One association (p=0.0481, x2=3.908, df=l) with capital 

revealed that 41 (71%) of the foodservices that did not 

prepare meals for sites other than those listed on the 

survey instrument kept capital usage records while all 

(N=lO) of those preparing other meals did so. 

The last resource listed was "energy". Only 38 percent 

(N=26) of the respondents indicated that they kept records 

of energy usage. Age influenced (p=0.0038, x2=8.381, df=l) 

this resource in that those 40 years old and more followed 

energy usage more frequently (N=16, 59%) than those who were 

39 years old and less (N=10, 24%). 

The last question in the efficiency section asked the 

respondents if they "compared resources used with resource 

utilization targets". Sixty-nine percent (N=47) partici-

pants answered yes and three associations were identified. 

All (N=8) of the contracted foodservices compared resources 

with targets and only 65 percent (N=39) of the noncontracted 

operations answered this question positively (p=0.0441, 

x2=4.051, df=l). The next association (p=0.0490, x2=3.875, 

df=l) revealed that 72 percent (N=46) of the foodservices 

not preparing satellite meals compared resources with 

targets while only one out of three of those that prepared 



meals for satellite schools did likewise. 

association (p=0.0221, x2=5.238, df=l) showed 

llO 

The last 

that all 

(N=lO) of the operations preparing meals for sites other 

than those listed on the survey instrument responded posi­

tively to this question while 37 (64%) of those not prepar­

ing other meals also compared resources used with resource 

utilization targets. 

All o~ the respondents kept track of materials used by 

their foodservice and all but one monitored labor. The 

respondent with a Ph.D. was the only one not keeping track 

of labor usage. It is possible that he could have developed 

a sense of labor usage in his mind due to his experience and 

education and did not feel the need for recording labor 

usage on paper. 

All of the survey participants who indicated preparing 

meals for sites other than those specifically listed on the 

questionnaire kept records of capital usage. This associa­

tion may exist because if the foodservice sent meals out to 

other sites, it may have a greater cash flow than if it 

didn't and would therefore need to monitor capital usage on 

the premises, as well as for the other sites. 

Energy was followed more by the 40 and over age group 

than by the dietitians who were 39 years and younger. It is 

possible that these older respondents had more 
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responsibility and the recording of this resource was within 

the scope of their duties. 

All of the contracted foodservices indicated that they 

compared resources used with resource utilization targets. 

Because of the policy oriented nature of contract 

foodservice management companies, comparison of resources 

used with targets may be a common requirement. 

Quality of work life (QWL) w~s defined on the research 

instrument as work with meaning (Mali, 1978) or the degree 

to which work provides an opportunity for an individual to 

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

t o i n t era c t w i t h o the r s , t o fee I use f u I , t o be r e co gn i zed 

for achievement and to have an opportunity to improve one's 

skill and knowledge (Lippitt, 1978). The questionnaire 

section on QWL began by asking the respondents if they 

measured QWL in their operation. Forty percent (N=27) 

indicated that they measured QWL. Years of foodservice 

management experience influenced (p=0.0212, x2=9.714, df=3) 

whether QWL was measured: 63 percent (N=14) of those with 

16 or more years of experience answered yes, while only 

seven (41%) of those with one to five years, three out of 13 

(23%) with 11 to 15 years, and three out of 16 (91%) with 

six to 10 years of experience measured QWL (Table VI). 



TABLE VI 

SIGNIFICANT ASSOCIATIONS FOUND IN QUALITY OF WORK LIFE CONTROLS 

QWL Control 

QWL measurement 

Employee participation 
through suggestion 

Job redesign; enrichment, 
task identification 

Provide promotion opportunities 

Provision of supplies, materials, 
and assistance to employees 

Raises based on performance 
appra~sals 

Factors Showing Correlations 

Years of exp~rience 
(p=0.0212, X =9.714, df=3) 

Cook/chill f2odservice system 
(p=0.0025, X =9.113, df=1) 

Lunches serv~d daily 
(p=0.0489, X =3.880, df=1) 

Prepare othe! meals 
(p=0.0129, X =6.184, df=1) 

Prepare othe2 meals 
(p=0.0399, X =4.221, df=1) 

Annual salar¥ 
(p=0.0254, X =7.344, df=2) 

Productivity2Measurement Training 
(p=0.0218, X =5.263, df=l) 

Annual salar¥ 
(p=0.0162, X =8.250, df=2) 

Prepare cong2egate meals 
(p=0.0243, X =5.070, df=l) 

Respondents Using 
Control 
N % 

27 40 

60 88 

60 88 

24 35 

50 73 

50 73 

54 79 

42 62 

42 62 
~ 



QWL Control 

Commendation letters 

Merit pay for management 
staff 

Non-monetary performance 
awards 

Monetary performance awards 

Plaques and certificates 

Bonuses (time, pay) 

TABLE VI (.Continued} 

Factors Showing Correlations 

Prepare othe2 meals 
(p=0.0059, X =7.592, df=1} 

Dinners serv~d daily 
(p=0.0063, X =10.131, df=2) 

Annual salar! 
(p=0.0213, X =7.694, df=2} 

Age 2 
(p=0.0145, X =5.971, df=1) 

Contracted f~odservice 
(p=0.0162, X =5.785, df=1) 

Contracted f~odservice 
(p=0.0045, X =8.059, df=1} 

Prepare othe2 meals 
(p=0.0106, X =6.535, df=l) 

Annual salar! 
(p=0.0279, X =7.158, df=2) 

Respondents Using 
Control 
N % 

22 32 

27 39 

20 29 

8 12 

8 12 

32 47 

6 9 

6 9 

~ w 



QWL Control 

Suggestion system 

Quality Circles 

TABLE VI (Continued) 

Factors Showing Correlations 

Productivity2Measurement Training 
(p=0.0055, X =7.709, df=1) 

Prepare othe2 meals 
(p=0.0375, X =4.326, df=1) 

Cook/chill f~odservice 
(p=0.0087, X =6.889, df=1) 

Cook/freeze foodservice 
(p=0.0144, X =5.987, df=1) 

Years of exp!rience 
(p=0.0097, X =9.685, df=3) 

Highest degr!e obtained 
(p=0.0097, X =9.279, df=2) 

Respondents Using 
Control 
N % 

15 22 

15 22 

10 14 

10 14 

10 - 14 

10 14 

~ 
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Fifteen percent (N=10) of the survey participants 

indicated that they "used written job satisfaction question­

naires" as a QWL control measure. Eighty-eight percent 

(N=60) of the participants "encouraged employees to make 

suggestions, participate and cooperate with management on 

new projects, problem solving, goal setting, etc."; this 

measure was influenced (p=O. 00 2 5, x2=9 .113, df=1) by the 

cook/chi I I foodservice system. Ninety-one percent of the 

foodservi ces that did not use cook/ chi II made use of this 

measure while only one out of three foodservices that use 

cook/chill encouraged employee suggestions, participation, 

and cooperation with management. The institutions serving 

between 251 and 500 lunches per day indicated the use of 

this Q~l:. control measure more frequently (95%, N=37) than 

those serving 501 or more lunches daily (79%, N=23) 

(p=0.0489, x2=3.880, df=l). 

"Turnover, absenteeism, and tardiness was monitored" by 

79 percent of the dietitians, however, only 35 percent 

(N=24) of the respondents "made the job more interesting by 

redesigning, job enrichment, task identification, etc." An 

association (p=0.0129, x2=6.184, df=l) showed that more 

respondents (N=17, 29%) not preparing meals for sites other 

than those listed on the questionnaire used this measure 

than those preparing other meals (N=7, 70%). Seventy-three 

percent (N=50) of the respondents "provided promotion 

opportunities" to their employees. Forty out of 58 (69%) of 
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the foodservices that did not prepare meals for other sites 

provided promotion opportunities while all (N=lO) of those 

that prepared these meals did likewise (p=0.0399, x2=4.221, 

df=l). Although this control measure was used the most by 

the group of respondents earning from $20,000 to $29,000 

(N=28, 74%), the highest percentage of utilization (95%, 

N=15) occurred among those earning $30,000 and over. The 

participants who received annual salaries of $19,000 and 

below used this QWL measure the least (N=7, 50%) (p=0.0254, 

x2=7.34~, df=2). 

"Provide supplies, materials, and assistance to 

employees as needed" was a QWL control measure that 79 

percent (N=54) of the respondents employed in their opera­

tion. A significant association (p=0.0218, x2=5.263, df=l) 

revealed that a higher percentage of respondents who had 

received training in productivity measurement (93%, N=26) 

used this control than those who had not received training 

(70%, N=28). Sixty-two percent (N=42) of the survey partic­

ipants replied yes when asked if they "linked performance to 

rewards". "Raises were based upon performance appraisals" 

according to 62 percent (N=42) of the respondents. Two 

significant associations were found with this QWL control 

measure: the first association (p=0.0162, x2=8.250, df=2) 

revealed that those earning between $20,000 and $29,000 were 

the most likely (71%, N=27) to use this measure, and those 

earning $30,000 and over used it more (69%, N=ll) than the 
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group earning $19,000 and below (28%, N=4). The second 

association (p=0.0243, x2=5.070, df=1) showed that 64 

percent (N=42) of the participants not serving congregate 

meals used performance appraisals to detennine raises while 

none of those who did serve congregate meals (N=3) employed 

the measure. 

"Commendation letters" were used by 32 percent (N=22) 

of the dietitians as a QWL control measure. Those employed 

by institutions serving meals to sites other than the ones 

listed on the survey instrument used this response 

(p=0.0059, x2=7.592, df=1). Although the number of respon-
, 

dents serving other meals (N=7) was less than those not 

serving other meals (N=15}, commendation letters were used 

by 70 percent of the managers serving other meals while only 

26 percent not serving these meals did the same. "Verbal 

recognition" was given to employees by 90 percent (N=61) of 

the respondents. This QWL control measure was identified as 

the one used most frequently by the participants of this 

study and the same result was found by Shaw (1983). Verbal 

recognition was the second most frequently used QWL measure 

in Pickerel's (1984) study of Missouri restaurants. 

"Merit pay for management staff" was provided by 39 

percent (N=27) of the foodservices. The foodservices 

serving 250 or less dinners per day provided merit pay to 

their management staff (63%, N=17). In contrast, only 25 

percent (N=7) of those serving 501 or more dinners daily 
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used this measure a I ong with 2 3 percent (N=3) of those 

serving between 251 and 500 dinners (p=O. 0063, x2=10 .131, 

df=2). 

"Non-monetary performance rewards 11 were used by the 

respondents more (29%) than monetary (12%) in this study and 

also in the Shaw (1983) and Pickerel (1984) studies. Salary 

influenced (p=0.0213, x2=7.694, df=2) the use of 

non-monetary performance rewards by the survey respondents. 

The greatest usage of this QWL control measure was among 

those earning $30,000 and over (56%, N=9). Those earning 

$20,000 to $29,000 used this measure the second most fre­

quently (24%, N=9) while those receiving the lowest annual 

salary used non-monetary rewards the least (14%, N=2). 

Nineteen percent (N=B) of the respondents 39 years of age 

and younger used 11monetary performance rewards" while none 

of those 40 years old and over utilized this control measure 

(p=0.0145, x2=5.071, df=l). Another association (p=0.0162, 

x2=5.785, df=l) revealed that three out of five of the 

contracted foodservices 

rewards while only five 

operations did likewise. 

provided 

out of 55 

monetary performance 

of the noncontracted 

Almost half (47%) of the participants indicated use of 

a "plaque, certificate, or another form of recognition" for 

their employees' efforts. Contracted foodservices influ­

enced (p=O. 0045, x2=8. 059, df=1) the usage of pi aques and 

certificates in that over half (53%) of the noncontracted 
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operations used this measure, while none of the contracted 

operations answered positively. 

Employees were "recognized in newsletters and newspa­

pers" by 44 percent (N=30) of the survey participants. 

"Bonuses" were used by only eight percent (N=6) of the 

respondents. The foodservices that prepared meals for sites 

other than those listed on the questionnaire influenced 

(p=0.0106, x2=6.535, df=l) the use of bonuses: 30 percent 

(N=3) of these operations rep I i ed that they used bonuses 

while only five percent (N=3) of the foodservices not 

preparing other meals did the same. Another association 

(p=0.0279, x2=7.158, df=2) revealed that 25 percent (N=4) of 

the highest paid dietitians used this measure, while only 

two out of 38 of those who received earnings in the middle 

salary bracket, and none of those in the lowest salary 

category used bonuses. 

Twenty-nine percent (N=20) of the respondents employed 

the use of "scheduling preferences". Three percent (N=2) of 

the respondents indicated the use of "other" QWL measures 

such as an employee recognition day and an employee advisory 

committee. Twenty-two percent (N=15) of the dietitians 

indicated that they used "a participative management sugges­

tion system". Thirty-eight percent (N=ll) of those with 

productivity measurement training provided a suggestion 

system to employees while only 10 percent (N=4) of those 

without training used this system (p=0.0375, x2=4.326, 
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df=1). Pickerel (1984) also found a similar association: 

restauranteurs with training in productivity were more 

likely to use a suggestion system than those without train­

ing. Another association (p=0.0375, x2=4.326, df=1) re­

vealed that five out of 11 respondents (45%) preparing meals 

for sites other than those listed on the questionnaire 

employed a suggestion system compared to 10 out of 58 (17%) 

of those not preparing other meals who also used this 

method. The respondents were asked to indicate the approxi­

mate number of suggestions accepted in the last year: 

answers ranged from four to 20, or many, and some remarked 

that suggestions were accepted daily. They were also asked 

what type of reward was given to the employees whose sugges­

tions were accepted and the responses consisted of: verbal 

recognition,. written recognition, a free meal, reflection on 

annual performance evaluation, and participation in actions 

to implement the suggestion. 

"Fifteen percent (N=lO) of the 

employed quality circles in their 

surveyed dietitians 

foodservices. Four 

significant associations were found with this QWL control 

measure. Two out of three of the foodservi ces using the 

cook/chi 11 foodservice system used quality circles while 

only 12 percent (N=8) of those not using cook/chill employed 

this participative management technique (p=0.0087, x2=6.889, 

df=l). The cook/freeze foodservice system also showed an 

association (p=0.0144, x2=5.987, df=l) with this QWL control 
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measure: nine out of 68 of the respondents who did not use 

cook/freeze employed quality circles. Years of foodservice 

experience influenced (p=0.0214, x2=9.685, df=3) the use of 

this measure in that 31 percent (N=5) of those with six to 

10 years and 22 percent (N=5) of those with 16 or more years 

of experience used this measure. In contrast, those with 

one to five and 11 to 15 years of experience did not use 

quality circles. The last association (p=0.0097, x2=9.279, 

df=2) showed that 21 percent (N=7) of those with master r s 

degrees used this technique, whi I e only two ( 6%) of those 

with bache 1 orr s degrees a 1 so used it. The one respondent 

with a Ph. D. indicated that he used quality circles. The 

participants were also asked to describe their particular 

quality circle group and responses included: subcommittees 

within each department, departmental monthly meetings, a 

group of supervisors, daily production meetings, employee 

involvement circles that were active throughout the entire 

division of housing and food, meetings of employees from 

different areas, and problem identification, resolution, and 

implementation. 

Quality of Work Life was measured most frequently by 

respondents who had over 16 years of experience in 

foodservice management. This could be the result of observ­

ing throughout the years the positive influence QWL programs 
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have on employees' work efforts and attitudes, and the fact 

that in the last decade QWL has become more popular in the 

business community. Provision of supplies, materials, and 

assistance to employees was a QWL measure used by respon­

dents who had received training in productivity measurement. 

Perhaps the productivity training stressed the need for 

adequate materials, supplies and assistance to employees in 

order to eliminate possible delays in the transformation 

process, keep input quantities to a minimum, and also reduce 

frustration. Non-monetary rewards were used the most by the 

participants earning higher salaries, possibly because these 

dietitians had more responsibility and realized the value of 

such rewards in the motivation of their employees. Monetary 

rewards were used by the younger respondents (39 and below) 

than those 40 years of age and above. Perhaps younger 

dietitians are more money oriented and may not realize the 

value of non-monetary rewards, or they may have less experi­

ence in using other forms of rewards. These younger dieti­

tians may also see the impact of monetary rewards as a more 

appropriate work incentive. 

Suggestion system was 

technique used by those who 

a participative 

had received 

management 

productivity 

measurement training. This technique has attracted a great 

amount of attention in recent years and its affect on 

productivity is most likely a major topic in such training. 
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Innovation 

Innovation was defined on the questionnaire as a 

deliberate, novel, specific change aimed at accomplishing 

the goals of the system more effectively (Mueller, 1971) or 

applied creativity. "Brainstorming" was used an an innova-

tion technique by over half (55%) of the respondents. Those 

with productivity measurement training influenced (p=0.0482, 

x2=3.902, df=1) the use of brainstorming in that 69 percent 

(N=20) of these respondents used the technique while only 45 

percent (N=18) of those without productivity training used 

it (Table VII). Similar significant findings were also 

identified in Pickerel's (1984) study (p=0.0076, x2=7.123, 

df=1) and Shaw's (1983) study (p=0.0017, x2=9.815, df=1). 

Another association (p=0.0092, x2=6.792, df=1) revealed that 

10 out of 11 (91%) of the foodservices preparing meals for 

other sites used this technique while only 48 percent (N=28) 

of the operations that did not prepare other meals used it. 

An "active suggestion system" was used by 36 percent 

(N=25) of the respondents and four associations were identi-

fied. The first association (p=0.0053, x2=7.767, df=1) 

revealed that 55 percent (N=16) of those with productivity 

training employed an active suggestion system while only 23 

percent (N=9) of those without training used such a system. 

All (N=4) of the foods~rvices that prepared satellite meals 

used a suggestion system while only 32 percent (N=21) of 

those not involved with satellite schools had this system 



TABLE VII 

SIGNIFICANT ASSOCIATIONS FOUND IN INNOVATION TECHNIQUES 

Innovation Technique 

Brain~rming sessions 

Active suggestion system 

Employee participation 

Factors Showing Correlation 

Productivity2measurement training 
(p=0.0482, X =3.902, df=l) 

Prepare othe2 meals 
(p=0.0092, X =6.792, df=l) 

Productivity2measurement training 
(p=0.0053, X =7.767, df=1) 

Prepare sate~lite meals 
(p=0.0063, X =7.463, df=1) 

Prepare othe2 meals 
(p=0.0392, X =4.254, df=1) 

Age 2 
(p=0.0345, X =4.469, df=1) 

Productivity2measurement training 
(p=0.0020, X =9.536, df=1) 

Prepare othe2 meals 
(p=0.0167, X =5.725, df=l) 

Registration 2status 
(p=0.0237, X =5.117, df=l) 

Respondents Using 
Technique 

N % 

38 55 

38 55 

25 36 

25 36 

25 36 

25 36 

48 69 

48 69 

48 69 

~ 
iJ:>. 
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Innovation Technique 

Reward employee input 

Other innovation techniques 

Computer, word processor 

TABLE VII (Continued) 

Factors Showing Correlation 

Route to ADA2membership 
(p=0.0260, X =11.047, df=4} 

Highest degr2e obtained 
(p=0.0001, X =19.059, df=2) 

Assemblyfser~e foodservice 
(p=0.0066, X =7.369, df=1) 

Cookfchill f~odservice 
(p=0.0369, X =4.355, df=1) 

Cookffreeze ~oodservice 
(p=0.0001, X= 16.486, df=1) 

Prepare othe2 meals 
(p=0.0207, X =5.350, df=1) 

Dinners serv2d daily 
(p=0.0121, X =8.834, df=2) 

Productivity2measurement training 
(p=0.0234, X =5.141, df=1) 

Annual salar¥ 
(p=0.0020, X =12.457, df=2) 

Route to ADA2membership 
(p=0.0391, X =10.079, df=4) 

Respondents Using 
Technique 

N % 

4 6 

4 6 

4 6 

4 6 

4 6 

1 1 

39 56 

39 56 

39 56 

39 56 
~ 
Ul 



Innovation Technique 

New equipment 

Participative management 
method/quality circles 

Watt mizer light bulbs 

TABLE VII (Continued) 

Factors Showing Correlation 

Dinners serv~d daily 
(p=0.0139, X =8.555, df=2) 

Productivity2measurement training 
(p=0.0062, X =7.504, df=1) 

Years of exp~rience 
(p=0.0081, X =11.803, df=3) 

Age 2 
(p=0.0429, X =4.100, df=1) 

Prepare othe2 meals 
(p=0.0151, X =5.900, df=1) 

Respondents Using 
Technique 

N % 

60 87 

60 87 

12 17 

12 17 

3 4 

~ m 
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(p=0.0063, x2=7.473, df=1). An association (p=0.0392, 

x2=4.254, df=l) also revealed that 31 percent (N=18) of the 

foodservices not preparing other meals used this innovation 

technique compared to seven out of 11 of the foodservices 

that did prepare other meals. The last significant associa­

tion (p=0.0345, x2=4.469, df=1) identified that 46 percent 

(N=19) of the respondents who were 39 years of age and under 

used an active suggestion system while only 21 percent (N=6) 

of those in the 40 and over age group used this technique. 

Sixty-nine percent (N=48) of the dietitians responded 

positively to the innovation technique of "employee partici­

pation at meetings". Eighty-nine percent (N=26) of those 

who had received productivity training used this technique 

while only 55 percent (N=22) of those with no training used 

it (p=0.0020, x2=9.536, df=l). Another association 

(p=0.0167, x2=5.725, df=1) revealed that all (N=ll) of the 

foodservices preparing meals for sites other than those 

specifically listed on the survey instrument encouraged 

employee participation at meetings. In comparison, 64 

percent (N=37) of those not preparing other meals encouraged 

employee participation. All of the respondents not regis­

tered with ADA (N=lO) used this innovation technique while 

64 percent (N=38) of the registered dietitians did likewise 

(p=0.~237, x2=5.117, df=1). 

Only four out of 69 respondents "rewarded employee 

input". Five associations were found with this technique. 

The only two routes that respondents had taken to ADA 
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membership which showed an association (p=0.0260, x2=11.047, 

df=4) with rewarding employees were the master's degree and 

six months work experience (23%, N=3) and the traineeship 

(14%, N=l) routes. None of the dietitians completing other 

routes indicated usage of employee rewards. The second 

association (p=O.OOOl, x2=19.059, df=Z) identified that 

three out of 33 respondents with master's degrees and the 

one Ph.D. rewarded employee input. Another association 

(p=0.0066, x2=7.369, df=l) revealed that three out of 67 

foodservices not using assemblyfserve and one out of two 

that did use this system rewarded employees. Three out of 

66 participants not using a cook/chill foodservice system 

and one out of three that did use cookfchill employed this 

innovation technique (p=0.0369, x2=4.355, df=l). The last 

association (p=O.OOOl, x2=16.489, df=l) found identified 

that this innovation method was utilized by three out of 68 

foodservices not using cook/freeze and by the one operation 

that did use cook/freeze. "Employee training seminars" were 

provided for workers by 74 percent of the respondents. 

One survey participant (1%) indicated that "other" 

innovation techniques were used such as visiting other 

foodservices to stimulate ideas. A significant association 

(p=0.0207, x2=5.350, df=l) revealed that one out of 11 of 

the foodservices preparing meals for sites other than these 

listed on the questionnaire used other innovation techniques 
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while the operations that did not prepare other meals 

answered this question negatively. 

A rrcomputer or word process.or" was added to 56 percent 

(N=39) of the represented foodservices. Seventy-two percent 

(N=21) of the respondents who had received productivity 

measurement training added such new technology in contrast 

to only 45 percent (N=18) of those with no training 

(p=0.0234, x2=5.141, df=1). The number of dinners served 

per day showed an association (p=0.0212, x2=8.834, df=2) in 

that 67 percent (N=18) of those serving 250 or less, and 64 

percent (N=lB) of the foodservices preparing 501 or more 

dinners made this addition while only 21 percent (N=3) of 

those serving from 251 to 500 did likewise. Annual salary 

also influenced (p=0.0020, x2=12.457, df=2) this innovation 

technique as the greatest number of users occurred in the 

highest salary range. Ninety-four percent (N=15) of those 

earning $30,000 or more annual! y added computers or word 

processors compared to almost half (49%) of the respondents 

earning $20,000 to $29,000. Those earning the lowest salary 

($19,000 and below) were the least likely to add such new 

technology (36%, N=5). The last association (p=0.0391, 

x2=1 0. 079, df=4) that was found revealed that the route to 

ADA membership influenced the addition of a computer or word 

processor within the represented foodservices. Nineteen out 

of 28 (68%) of those completing an internship and nine out 

of 13 (69%) of those graduating with a master's degree and 
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six months work experience answered the question affirma­

tively compared to six (50%) who had graduated from the CUP 

program and four (57%) who had completed a traineeship. In 

contrast, only one out of nine (11%) of those obtaining 

registration through three years work experience added 

computers or word processors. "New menus and recipes" was 

included as an innovation technique in all of the represent­

ed foodservices. 

"New equipment" was added in 87 percent (N=60) of the 

foodservi ces represented in the study. All (N=29) of the 

participants with training in productivity measurement added 

new equipment to their operation as compared to 77 percent 

(N=31) of those without training (p=0.0062, x2=7.504, df=l). 

It was also found (p=0.0139, x2=8.555, df=2) that the 

institutions serving the least number of dinners per day 

(250 or less) added new equipment the most (96%, N=26). 

Eighty-nine percent (N=25) of the foodservices preparing 501 

or more dinners compared to only 64 percent (N=9) of those 

serving between 251 and 500 also answered this question 

positively. A "new kitchen or new services" was incorporat­

ed into 32 percent (N=22) of the represented institutions. 

Seventeen percent (N=12) of the survey participants 

indicated use of "participative management method/quality 

circles". Eight out of 23 respondents with 16 or more years 

of foodservice experience used (p=0.0081, x2=11.803, df=3) 

this innovation technique in contrast to four out of 16 



131 

managers with six to 10 years experience. None of the 

respondents with one to five or 11 to 15 years experience 

indicated usage of quality circles. Respondents 40 years of 

age and older indicated use of this technique more frequent-

Iy (28%, N=8) than those 39 years old or less (10%, N=4) 

(p=0.0429, x2=4.100, df=l). 

A "new benefits plan" was used by 22 percent (N=15) of 

the participants. "Watt mizer light bulbs 11 were used by 

four percent (N=3) of the respondents and an association 

(p=O. 0151, x2=5. 900, df=1) was found with those preparing 

other meals. Two (19%) of the operations that prepared 

meals for sites other than those listed on the questionnaire 

used the light bulbs in contrast to only one out of 57 

foodservices not preparing other meals. "New cleaning 

agents" were utilized by 47 percent (N=32) of the survey 

participants. 

Discussion of Innovation 

The survey participants with training in productivity 

measurement used brainstorming sessions more often than 

those with no training. This could be due to the fact that 

it is common for such training to emphasize the importance 

of participative management techniques. Active suggestion 

systems were also used more by those who had received 

productivity training than those who had not, perhaps for 

the same reason. The younger age group (39 and below) 



exhibited a tendency to use an active suggestion system. 

This could be due to the fact that participative management 

techniques have been more popular in the business community 

recently than in the past. Employee participation at 

meetings was encouraged by the managers with productivity 

training which, again, could be the result of the training 

program stressing the importance of employee input. 

Institutions represented by the respondents earning the 

highest annual salaries were the most likely to add comput­

ers or word processors. A pass ib I e exp I ana t ion for this 

could be that the foodservices that can afford to pay their 

managers higher salaries may also have more capital with 

which to purchase new equipment. The ADA members who had 

graduated from internships or completed a master's degree 

and six months work experience showed a tendency to add new 

computers or word processors to their foodservice. These 

two groups of dietitians could have been exposed to more 

innovative techniques in their academic programs and/or 

clinical experience. Those with productivity measurement 

training also showed a tendency to add computers to their 

operation, perhaps for the same reason mentioned earlier. 

The use of new menus and recipes, a standard 

foodservice practice, was an innovation method that was 

employed by all the respondents. New equipment was incorpo­

rated into the food transformation process by all of the 

managers who had received productivity training. These 
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particular managers may have realized the importance of work 

improvement methods and of providing their employees with 

the needed tools as a result of their training. 

Profitability was defined on the survey instrument as 

the earned investment (owner equity) or the return on all 

things a business owns (Rausch, 1982) or the relationship of 

revenue to costs. The first question in the profitability 

section asked the respondents to state the formulas that 

they used to measure this particular performance criterion. 

Thirteen percent (N=9) of the dietitians responded to this 

question with answers such as control of food and labor 

costs as related to sales, profit and loss statement, weekly 

operation statement, and revenue divided by costs. The next 

question in this section asked the respondents what happened 

when their budget was exceeded and listed 15 response 

choices, the first of which was "nothing in particular". 

Twelve percent (N=B) of the respondents worked in institu­

tions where nothing in particular was done when the budget 

was exceeded. Seventy-two percent (N=49) of the partici­

pants indicated that exceeding the budget resulted in an 

"investigation of causes and budget readjustment". This 

response was chosen more frequently than any of the other 14 

choices that were listed on the questionnaire. 



A nwritten justification" was required when the budget 

was exceeded by 22 percent (N=15) of the represented 

foodservices. An association (p=0.0425, x2=4.117, df=l) 

showed that half (N=4) of the contracted foodservices were 

required to submit a written justification when the budget 

was exceeded whi I e ani y 18 percent (N=l) of the 

noncontracted operations did so (Table VIII). The food­

services that prepared congregate meals influenced 

(p=0.0009, x2=11.089, df=1) this measure in that all (N=3) 

of these operations prepared a written justification when 

the budget was exceeded and only 12 out of 65 of those not 

preparing congregate meals did likewise. The fourth budget 

control measure listed was ndemeritsn, of which none of the 

dietitians responded to. One participant indicated that a 

"cut off of fundsn was implemented when the budget was 

exceeded. 

nprice increases" were used by 21 percent (N=14) of the 

respondents to correct an overextended budget. Three 

associations were found with this measure, all dealing with 

the type of foodservice system used. Price increases were 

enforced to correct an exceeded budget by 18 percent (N=12) 

of the operations that did not use assembly/serve as a 

method of food preparation. In contrast, all (N=2) of those 

that did use this method raised their prices (p=0.0048, 

x2=7.948, df=1). The second association (p=0.0435, 

x2=4.076, df=1) revealed that 18 percent (N=12) of the 



TABLE VI I I 

SIGNIFICANT ASSOCIATIONS FOUND IN PROFITABILITY CONTROLS 

Profitability Controls 

Exceeding budget results 
in written justification 

Exceeding budget results 
in price increases 

Exceeding budget results 
in sales analysis 

Exceeding budget results 
in performance audit 

Exceeding budget results 
in volume increase 

Factors Showing Correlation 

Contracted f2odservices 
(p=0.0425, X =4.117, df=1) 

Prepare cong2egate meals 
(p=0.0009, X =11.089, df=1) 

Assembly/ser~e foodservice 
(p=0.0048, X =7.948, df=l) 

Cook/chill f~odservice 
(p=0.0435, X =4.076, df=1) 

Cook/freeze ~oodservice 
(p=0.0479, X =3.915, df=1) 

Prepare othe2 meals 
(p=0.0040, X =8.296, df=1) 

Cook/freeze 2oodservice 
(p=0.0218, X =5.259, df=1) 

Contracted f~odservice 
(p=0.0091, X =6.800, df=1) 

Registration 2status 
(p=0.0399, X =4.221, df=l) 

Respondents Using 
Control Measures 

N % 

15 22 

15 22 

14 21 

14 21 

14 21 

11 16 

11 16 

17 25 

4 6 

I-' w 
(Jl 



Profitability Controls 

Exceeding budget results 
in cutting costs 

Exceeding budget results 
in portion controls 

Meal Prices 

Meal prices determined by 
food cost + I abor costs 

Meal prices determined by 
food cost + overhead + 
labor + markup 

TABLE VIII (Continued) 

Factors Showing Correlation 

Productivity2measurement training 
(p=0.0325, X =4.570, df=1 

Annual salar¥ 
(p=0.0427, X =6.308, df=2) 

Lunches serv~d daily 
(p=0.0381, X =4.300, df=1) 

Route taken ~o ADA 
(p=0.0381, X =10.143, df=4) 

Registration2status 
(p=0.0267, X =4.907, df=1) 

Dinners serv~d daily 
(p=0.0053, X =10.484, df=2) 

Assembly(ser¥e 
(p=0.0262, X =4.945, df=1) 

Respondents Using 
Control Measures 

N % 

22 32 

22 32 

27 40 

11 16 

11 16 

11 16 

zo 29 

f-L 
8S 



Profitability Controls 

Meal prices determined by 
cost of meal, popularity 
of item 

TABLE VIII (Continued) 

Factors Showing Correlation 

Registration2status 
(p=0.0093, X =6.756, df=l) 

Age 2 
(p=0.0342, X =4.484, df=l) 

Respondents Using 
Control Measures 

N % 

3 4 

3 4 

j-...1. 

~ 
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operations not using the cook/chi 11 method increased food 

prices when the budget was exceeded, compared to two out of 

three of those who used this method. The third association 

(p=0.0479, x2=3.915, df=1) showed that 19 percent of the 

foodservices that did not employ the method of cook/freeze 

used this profitability control measure along with the one 

operation that used cook/freeze. 

The seventh profitability control measure listed on the 

questionnaire as "sales analysisn was used by 16 percent 

(N=11) of the respondents. when the budget was overspent, 

45 percent (N=5) of the foodservices that prepared meals for 

sites other than those listed on the questionnaire conducted 

a sales analysis, compared to 10 percent (N=6) of those that 

did not prepare other meals (p=0.0040, x2=8.296, df=1). 

Fifteen percent (N=10) of the represented institutions not 

using the cook/freeze method of food preparation used this 

profitability control measure while the one institution 

using cook/freeze used sales analysis. 

"Performance audits" were conducted by 

(N=17) of the 

problems with 

survey 

their 

participants 

budgets. An 

in order 

association 

25 percent 

to identify 

(p=0.0091, 

x2=6.800, df=1) identified with this control measure showed 

that 12 out of 60 foodservices that were not contracted out 

to management companies used performance audits, in compari­

son to five out of eight of the contracted operations. 

Thirty-two percent (N=22) of the dietitians indicated that a 
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"review of funds" was performed when their budget was 

exceeded. "Labor controlrr was implemented in 54 percent 

(N=37) of the foodservices in an effort to control profit­

ability. The eleventh measure listed on the questionnaire 

was rrinventory control" and 48 percent (N=33) of the respon­

dents indicated using this measure. 

Six percent (N=4) of the survey participants employed a 

"volume increase" when their foodservice exceeded its 

budget. An association (p=0.0399, x2=4.221, df=1) with this 

measure showed an inverse relationship in that only two 

(20%) of the respondents not registered with ADA indicated 

use of this control measure along with two of the registered 

dietitians. 

The next profit control measure listed on the question­

naire was to "cut costs". This measure was used by 3 2 

percent (N=22) of the respondents and showed two significant 

associations. The first association (p=0.0325, x2=4.570, 

df=1) revealed that the respondents with no productivity 

training were more likely (42%, N=17) to cut costs than 

those with productivity measurement training (18%, N=5) . 

The amount of annual salary received also affected 

(p=O. 0427, x2=6. 308, df=2) the use of this measure. For­

ty-five percent (N=17) of the dietitians earning $20,000 to 

$29,000 per year resorted to this measure when the budget 

was exceeded. In contrast, 21 percent (N=3) of those 

earning $19,000 or less, and 12 percent (N=2) of those 



earning $30,000 or above employed this measure when the 

budget was overextended. 

Forty percent (N=27) of the participants indicated the 

use of portion controls as a profit measure. Half (N=20) of 

the operations preparing lunches for 251 to 500 patrons 

indica ted usage of this cant ro I measure, while on! y 

one-fourth (N=7) of those serving 501 or more lunches 

employed portion controls (p=0.0381, x2=4.300, df=1). 

The last part of the profitability section asked the 

respondents to indicate how they determined meal prices. 

"Food cost + markup" was used by 23 percent (N=16) of the 

dietitians. "Food cost + labor costs" was used by 16 

percent (N=11) of the participants and showed three associa­

tions. The route taken to ADA membership revealed an 

inverse association (p=0.0381, x2=10.143, df=4) with the 

method of determining meal prices. The dietitians who had 

completed a master's degree and six months work experience 

used this method the most (42%, N=5), and 25 percent (N=3) 

of the CUP program graduates employed this method, while 

only 11 percent of those graduating from an internship did 

so. The respondents who had completed three years pre­

planned work experience along with those completing a 

traineeship did not use food cost + labor costs at all in 

the determination of meal prices. Seven (12%) of the 

registered dietitians used this method while only four (40%) 

of those who were not registered with ADA did likewise 



(p=0.0267, x2=4.907, df=l). The third association 

(p=0.0053, x2=10.484, df=2) showed that 43 percent (N=6) of 

the foodservices preparing 251 to 500 dinners per day were 

the most likely to use this method. In contrast, 15 percent 

(N=4) of those serving 250 or less dinners and only one (4%) 

of the operations serving 501 or more dinners per day 

responded affirmatively to this method. 

Forty-two percent (N=ZO) of the participants identified 

"food costs + overhead + labor + % markup" as the method 

used to determine food prices in their foodservices. 

Twenty-seven percent (N=18) of those who did not incorporate 

assembly/serve into their food transformation processes used 

this method while the only two operations using assem­

bly/serve employed this method (p=0.0262, x2=4.945, df=l). 

The "cost of meal, and popularity of item" was identi­

fied as a method of price determination by four percent 

(N=3) of the respondents and showed two associations. The 

first association (p=0.0093, x2=6.756, df=l) revealed that 

two out of 10 of the non-registered dietitians used this 

method in contrast to one out of 57 registered dietitians. 

Three ( 10%) of the respondents 4 0 years of age and over 

indicated use of this measure while none of the participants 

39 and younger employed it (p=0.0342, x2=4.484, df=l). 

Nine percent (N=6) of the dietitians determined meal 

prices by "volume sold and cost". Another 10 percent (N=7) 

of the participants answered that their meal prices were 



"state regulated". 

used by 15 percent 

methods such as: 
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"Other" ways of determining prices were 

(N=10) of the respondents and included 

arbitrary judgments; the use of food, 

labor, and overhead costs based on past years and projected 

inflation costs; and regulated by the board of directors. 

The survey instrument asked respondents what happened 

when their foodservice's budget was exceeded. Investigation 

of causes and budget readjustment was the response most 

frequently indicated. Shaw's (1983) research identified the 

same measure as the most frequently used budget control. 

Labor control and inventory control were indicated by the 

respondents as the second and third most frequently used 

measures. These two responses showed similar usage frequen­

cies (first and second respectively) in Lamb's (1984) study 

of Missouri restauranteurs. The popularity of labor and 

inventory con t ro I could be due to the fact that these are 

major inputs in the productivity process which ultimately 

affects profitability. 

Written justification for an overextended budget was 

used by contracted foodservices and by those preparing 

congregate meals. Perhaps the contracted operations were 

required to keep extensive written records due to management 

policies. The demand for congregate meals may fluctuate 

thus making budget forecasting di ffi cui t. An unexpected 
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increase in the n~ber of congregate meals may result in an 

overspent budget which could be easily justified by a 

written report. AI so, congregate meals are perhaps moni­

tored extensively by the area Agency on Aging, thus the need 

for written records. 

The foodservices that prepared meals for sites other 

than those listed specifically on the questionnaire indicat­

ed the use of a sales analysis when their budget was exceed­

ed. An analysis of this type could show management where 

the overspending occurred and if it was justifiable. The 

responses to this section implied that in order to compen­

sate for an exceeded budget, dietitians placed more emphasis 

on internal control devises rather than on price adjust­

ments. 

The most frequently used method for determination of 

meal prices was the calculation of food cost + overhead + 

labor + % markup. The finding is similar to Lamb's (1984) 

results, along with the second most frequently used method 

of food cost + markup. The method of calculating food cost 

+ labor costs to determine meal prices was used the most by 

non-registered respondents and by the foodservices preparing 

251 to 500 dinners per day. This method does not take into 

consideration the overhead operating costs. Those respon­

dents who were not registered with the ADA may not have had 

the extensive management training that the registered 

members received and may not be adequately aware of the 
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affect that overhead costs can have on an operation. Some 

colleges and universities may also subsidize overhead 

expenses or 

foodservice, 

count them under housing expenses 

therefore absorbing this cost 

instead of 

of the 

foodservice. The foodservices preparing 251 to 500 dinners 

daily may be located within another building such as a 

student union where overhead costs are not readily avai 1-

able. They also may not add a percent markup to the cost of 

meals if their goals are more service oriented that profit 

oriented. 

~~!!~E~~~~~~El!~Eia_g~~~!~~-~l 

!!~~-~£~~!-~~~-!~££!!~~~~ 

The last two sections of the survey instrument asked 

the respondents to rank the seven performance criteria on 

the basis of the time spent in evaluating each and how 

important each is to the successful operation of the 

foodservice. Quality and productivity were both ranked the 

same in terms of time spent in evaluation and perceived 

importance. The other five performance criteria were ranked 

differently depending on time or importance (Figure 4) . 

These results are different from those of Pickerel (1984) 

and Lamb (1984) which showed the performance criteria to be 

ranked the same both in evaluation time and perceived 

importance. Shaw (1983) also found similar results in that 



Quality 

Productivity 

Efficiency 

Effectiveness 

Innovation 

1.671 
1.646 

2.584 
2.793 

3.707 
4.158 

3.830 
4.031 

5.140 
4.854 

Profitability ~~j ~:~ 

Ari tbmetic nean for each in eli vidual criteria 

Ranking on the basis of: 

~ = time spent in evaluation 
=~~=~=~=t~~~~~~~=~ = inportance to the foodservice 

where "1" is high and "7" is low 

Figure 4. Performance Criteria Ranking 
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all of the performance criteria were ranked the same except 

for QWL and innovation. 

Quality was considered to be the most important crite­

ria, based on both the amount of evaluation time and per­

ceived importance. This same performance criteria emerged 

as the most important in Shaw's (1983) research and in the 

Pickerel and Lamb (1984) studies. Productivity ranked 

second in both evaluation time and importance for success. 

Likewise, Shaw's (1983) research showed productivity to be 

second, but the Pickerel and Lamb (1984) studies identified 

profitability as the second most important criteria with 

productivity ranked third. This is not surprising when one 

considers that the present research was conducted with 

college and university foodservices, Shaw (1983) studied 

those in health care delivery systems, and Pickerel and Lamb 

(1984) researched Missouri restaurants. 

QWL received the least amount of attention by the 

survey participants and was ranked six out of seven in terms 

of perceived importance for a successful operation. Profit­

ability was ranked sixth based on evaluation time and last 

in determining the success of the represented foodservices. 

In H1, the respondents' years of education, years of 

experience, training in productivity measurement, and age 

affected the use of inputs, while years of experience, 
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registration status, and route to ADA membership affected 

the use of outputs (Figure 3). Based on these results, the 

researcher rejected Hl. 

In H2, the factors that affected the use of inputs 

included: contracted foodservices, type of foodservice 

system utilized, number of meals served per day, and meals 

prepared for sites other than regular foodservice. In 

contrast, the institutional variables that influenced the 

use of outputs were: type of foodservice system utilized, 

contracted foodservices, meals prepared for sites other than 

the regular foodservice, and the number of meals served per 

day. Due to these associations, the researcher rejected H2. 

In H3, productivity ratios were affected by training in 

productivity measurement, the route to ADA membership, 

registr~tion status, and age. Based on these results, H3 

was rejected by the researcher. 

Meals prepared for sites other than the regular 

foodservice, contracted foodservices, and the number of 

meals served per day affected the productivity ratios used 

in H4, therefore, the researcher rejected H4. 

The effectiveness measures used to evaluate goal 

attainment in HS were affected by the personal variables: 

highest degree obtained, position title, annual salary, 

years of experience, and age. Since five ·aut of eight 

personal variables affected goal attainment measures, the 

researcher rejected HS. 
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In H6, meals prepared for sites other than the regular 

foodservi ce, the type of foodservice system utili zed, and 

the number of meals served daily affected the measures used 

to evaluate goal attainment, therefore, the researcher 

rejected H6. 

In H7, the personal factors that affected quality 

control measures were the route to ADA membership, training 

in productivity measurement, age, annual salary, years of 

experience, position title, highest degree obtained, and 

registration status. Based on these results, the researcher 

rejected H7. 

Institutional variables that significantly affected 

quality control measures in HB consisted of: number of 

meals served per day, contracted foodservices, type of 

foodservice system utilized, and the meals prepared for 

other sites than the regular foodservice. Since all four 

institutional variables affected this criteria, HB was 

rejected. 

The personal variables that affected the type of 

resources used to monitor efficiency in H9 by dietitians 

were: the highest degree obtained, registration status, and 

age. Although only three out of eight variables affected 

this performance criteria, the researcher rejected H9. 

Institutional variables that affected the type of 

resources used to monitor efficiency in HlO by the survey 

participants included: meals prepared for sites other than 
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the regular foodservice, the type of foodservice system 

utilized, and contracted foodservices. Based on these 

results, HlO was rejected by the researcher. 

QWL measures used by the respondents were affected in 

Hll by the personal variables of years of experience, 

annual salary, productivity measurement training, and the 

highest degree obtained. Based on these results, the 

researcher rejected Hll. 

In HlZ, QWL measures were affected by the type of 

foodservice system utilized, the number of meals served each 

day, and the meals prepared for sites other than the regular 

foodservice. Based on these results, the researcher reject-

ed H12. 

In Hl3, annual salary, training in productivity mea-

surement, and age were the personal factors that affected 

the rewards linked with performance measures. Based on 

these three variables, the researcher rejected H13. 

Three out of four institutional variables affected the 

rewards linked with performance measures in H14: meals 

prepared for sites other than the regular foodservice, 

number of meals served per day, and contract foodservices. 

Because these variables were identified with rewards, H14 

was rejected. 

1 ,,~n Hl5, th,e .in~ovation techniques used by dietitians \JJ;:_x._, 
o.\-f-'<:.C-~"1 u1 p.e_c.)o•tv.l \1"'-r-••,bleS, 

~~ productivity measurement training, age, registra-

tion status, route to ADA membership, and the highest degree 
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obtained. Since five out of eight personal variables had an 

affect on innovation techniques, H15 was rejected. 

In H16, the type of foodservice system utilized, and 

meals prepared for sites other than the regular foodservice 

significantly affected the innovation techniques used by the 

survey respondents, therefore, H16 was rejected. 

Processes, methods, products, or technology used within 

the last three years in H17 were affected by: annual 

salary, productivity measurement training, route to ADA 

membership, years of experience, and age. Based on these 

results, the researcher rejected H17. 

In H18, the number of meals served per day and meals 

prepared for sites other than the regular foodservice 

affected the processes, methods, products, or technology 

used within the last three years. Based on these results, 

the researcher rejected HlB. 

In H19, the profitability measures used by dietitians 

were affected by registration status, productivity measure­

ment training, and annual salary. Based on these results, 

the researcher rejected H19. 

In H20, meals prepared for sites other than the regular 

foodservice, contracted foodservices, the number of meals 

served per day, and the type of foodservice system utilized 

all affected the profitability measures used by the respon­

dents. Since all of the institutional variables influenced 

H20, it was rejected. 
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The meal prices used by dietitians in H21 were affected 

by the personal variables of age, registration status, and 

route to ADA membership, therefore, the researcher rejected 

H21. 

In H2 2, the number of mea Is served per day, and the 

type of foodservice system utilized affected the meal prices 

used by dietitians. Based on these results, the researcher 

rejected H22. 



CHAPTER V 

SUMMARY, RECOMMENDATIONS , AND 

IMPLICATIONS 

Introduction 

The objectives of this research were as fo II ows: to 

identify current performance measures that were being used 

by dietitians in college and university foodservice systems; 

to determine the importance placed on the defined organiza­

tional performance criteria and the amount of time spent in 

evaluating them, to aid in the further establishment of 

performance standards 

formulate suggestions 

for foodservice operations, and to 

as to how these standards could be 

used by dietitians in college and university foodservice. 

A closed-question survey instrument was used to accom­

plish the objectives of this study. Questionnaires were 

mailed to 242 dietitians who were members of the American 

Dietetic Association practice group, Dietitians in College 

and University Foodservice. Sixty-nine (28.5%) usable 

responses were analyzed using frequency distribution and Chi 

Square. 

152 
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Description of the Sample 

Fifty-nine percent of the 69 survey participants were 

39 years of age or less, while 41 percent were 40 years old 

or more. Approximately one-half (51%) of the respondents 

had earned a bachelor's degree, while the remaining dieti­

tians held a master's degree, along with one Ph.D. 

Eighty-five of the respondents were registered dieti­

tians in contrast to the other 15 percent who were not. An 

internship was the most frequently used route to ADA member­

ship ( 41%) whi I e the tra ineeship was the I east used route 

(Figure 3). 

Thirty-three percent of the dietitians had 16 or more 

years of -experience, 19 percent had 12 to 15 years of 

experience, 23 percent had six to ten years of experience, 

and one-fourth of the respondents had one to five years of 

experience (Figure 2). Thirty-nine percent of the respon­

dents held position titles of director or assistant di­

rector, one-fourth were nutritionists or administrative 

dietitians, and 36 percent held other titles. Over half 

(57%) of the srumple earned between $20,000 and $29,000 

annually, while 20 percent received $19,000 or below and 23 

percent received $30, 000 or above (Tab 1 e I) . Fifty-eight 

percent of the participants had received training in produc­

tivity measurement in contrast to 42 percent who had not 

received such training. 
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All of the foodservices used a conventional foodservice 

system. In addition to conventional, two respondents used 

assemb I y serve, four lined cook/ chi II , and one used 

cook/freeze foodservice systems. Eight of the represented 

foodservices were managed by contract companies. Four 

foodservices prepared meals for satellite schools, three 

prepared food for mea Is on whee Is, while three facilities 

prepared food for congregate meals. Lunch was the meal 

prepared for the largest amount of customers in most of the 

represented foodservices. 

Performance Criteria 

Over 90 percent of the respondents were controlling all 

input measures listed with the exception of the two energy 

controls. Only 41 percent of the respondents were evaluat­

ing energy costs along with 29 percent who were monitoring 

the energy usage of equipment. These findings are similar 

to Shaw's (1983) and Lamb's (1984) data concerning input 

controls. 

Outputs were also being followed by most of the respon­

dents. A system for utilizing leftover bulk foods, keeping 

production records for cafeteria and/or catering, and 

monitoring the meals served daily were three output control 

measures being used by 98 percent of the respondents. Years 

of experience and registration status were two factors that 

showed an association with keeping production records for 
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cafeterias and{or catering; the registered dietitians used 

this measure, perhaps because of the education and training 

required to obtain registration status. The only 

foodservi ce that did not use a system for I e ftover bulk 

foods was one that was contracted to a management company. 

Meals served daily was evaluated by all of the foodservices 

that were contracted to a management company and that 

prepared meals for meals on wheels. This particular output 

measure is relatively easy to obtain and can be widely used. 

The only output measure associated with training in produc­

tivity measurement was that of periodically reviewing and 

revising job descriptions in order to prevent duplication of 

of tasks. Perhaps this was due to these respondents having 

the knowledge that time taken out to revise a job descrip­

tion wi I I be more than compensated for by the resulting 

decrease in labor input. 

The most popular productivity ratio was identified as 

mealsftotai food cost and was used by 61 percent of the 

survey participants. This ratio is easily determined by 

gathering pre-existing data from production and purchasing 

records. The productivity ratio, mealsflabor hours worked 

was ranked second in usage frequency and was reI at ed to 

training in productivity measurement. This ratio is an 

accurate measure of productivity due to the fact that it 

excludes hours paid that are not actually worked. 

The effectiveness measures used most often were: 
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setting specific goals, profit and loss statements, evalua­

tion meetings, actual performance compared with forecasted 

performance, and breaking goals into small measurable 

subgoals. The participants with master's and Ph.D. degrees 

responded the most frequently to setting specific goals. 

Those earning $30,000 or more were identified as the salary 

group that was most likely to use profit and loss statement. 

Years of foodservice management experience affected the use 

of comparing actual performance with forecasted performance 

in that those participants with the most experience utilized 

the measure the most, and those with the least experience 

compared performance the least. Those earning the highest 

salaries also used this measure the most. 

There was a tendency for foodservi ces that prepared 

other meals to break goals into small measurable subgoals. 

Training in productivity measurement showed no associations 

with the effectiveness control measures which was contrary 

to the researcher's expectations. 

Directors developed quality standards most frequently 

in the represented foodservices and the respondents who had 

received training in productivity measurement indicated this 

response more frequently than those who had not received 

such training. As expected, contracted foodservices relied 

on their management company to develop quality standards. 

Most of the foodservices that utilized other persons for the 
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development of such standards were represented by dietitians 

earning from $20,000 to $29,000 annually. 

The most popular quality con t ro 1 measure used by the 

survey participants was a temperature check of food in the 

steamtable. The respondents who had obtained ADA membership 

by completing an internship were the most likely to use 

written standards for the quality of food and service, and 

to utilize the manager for personally tasting all food. 

Getting standards down in writing is a very important 

communication tool which may have been stressed during the 

internship program. 

Dietitians who had received productivity training 

indicated that they utilized detailed instruction to employ­

ees and other quality control measures in their foodservice. 

Fresh food was purchased more by the dietitians who were 39 

years of age and younger than by those 40 and above. 

When asked who was in charge of quality control, the 

response of manager was indicated most frequently. State 

health codes governed 83 percent of the represented 

foodservices, and contracted foodservices identified their 

management company as governing quality standards. 

The efficiency controls, labor and materials were 

recorded by 98 and 100 percent, respectively, by the respon­

dents. Registered dietitians consistently kept records of 

labor. Capital usage, an efficiency control, was monitored 

by three-fourths of the dietitians and by all of those 
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employed in foodservices that prepared meals for sites other 

than those 1 is ted on the questionnaire. Energy usage was 

followed the least and those who were 40 years old and older 

were more likely to take interest in this control than the 

younger respondents. Sixty-nine percent of the survey 

participants compared resources used with resource utiliza­

tion targets, and all of the contracted foodservices re­

sponded positively to this control measure. 

Less than half (40%) of the surveyed dietitians mea­

sured QWL in their organizations. Verbal recognition was 

the most popular reward used for above average employee 

performance. The second most popular QWL method used was to 

encourage employees to make suggestions, participate and 

cooperate with management on new projects, problem solving, 

goa! setting, etc. The foodservices preparing from 251 to 

500 lunches daily exhibited usage of such employee partici-

pation techniques. Moni taring turnover, absenteeism, 

tardiness ranked as the third most popular QWL measure. 

and 

The 

provision of supplies, materials, and assistance to employ­

ees was done by 79 percent of the dietitians and a greater 

percentage of those who had received training in productivi­

ty measurement answered affirmatively. Merit pay for 

management staff also was used more often by individuals who 

had productivity training. 

Contracted foodservices made use of monetary perfor­

mance rewards but did not recognize their employees with 
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plaques and certificates. Dietitians earning annual sala­

ries of $30,000 and above emerged as the most I ikely to 

issue bonuses to their employees. A suggestion system was 

used by participants with productivity measurement training 

along with quality circles. These are two effective tech­

niques that permit employee participation and contribute to 

the meaningfulness of work which are commonly addressed in 

productivity training programs. Quality circles were used 

more by respondents with master's degrees and Ph.D.'s than 

by those with bachelor's degrees. These dietitians who have 

done post graduate work have had a greater opportunity to 

receive productivity training during their course of study 

than those graduating with a bachelor's degree. 

New menus and recipes were used as a source of innova­

tion by all of the respondents. New equipment was identi­

fied as the second most popular innovation and all the the 

dietitians who had received productivity measurement train­

ing responded affirmatively to this technique. Almost 

three-fourths of the respondents offered employee training 

seminars and 69 percent encouraged employee participation at 

meetings. Nonregistered dietitians and those with produc­

tivity training were among the most likely to seek employae 

participation at meetings. 

Other innovative methods associated with training in 

productivity measurement were: brainstorming sessions, an 

active suggestion system, and the use of a computer or work 
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processor. The foodservices that prepared meals for sites 

other than those listed on the questionnaire showed 

associations for all but three of the innovation techniques 

listed in Table 7. All of the innovation techniques 

associated with these particular foodservices except the use 

of watt mizer light bulbs were aimed towards the 

participative management style. Perhaps the reason other 

meals were prepared by these foodservices is that management 

was creative in seeking out new clients. This creativity 

for increasing sales volume, along with the extensive use of 

participative innovation techniques may be a direct reflec­

tion of the entrepreneurial abilities of management. 

Over half (56%) of the survey participants had added a 

computer or word processor to their foodservice within the 

last few year~. These particular foodservices prepared 

either 250 or less dinners per day or 501 or more dinners 

daily. The dietitians employed where computers and word 

processors were added usually had the common characteristics 

of productivity measurement training, annual salary of 

$30,000 or more, and had been interns or completed a mas­

ter's degree and six months work experience. 

Similar to Lamb's (1984) research findings, profitabil­

ity controls were not used as frequently as the productivi­

ty controls. When the budget was exceeded, investigation of 

the causes and budget readjustment was the most frequently 

used control measure indicated by the respondents in this 
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study and also Shawrs (1983). Labor control and inventory 

control were ranked as the second and third most popular 

profitability control measures. Labor and inventory are two 

very important inputs which directly affect an organiza­

tionrs profitability, therefore control of these inputs 

should take high priority in profitability measurement. 

The performance criteria, quality, emerged as the most 

important criteria and also received the largest amount of 

evaluation time by the respondents (Figure 4). Productivity 

ranked second out of the seven criteria in both time and 

importance whi I e qua I i ty of work I i fe received the I east 

amount of evaluation time and was considered next to last 

for importance to the foodservice. 

Recommendations 

A major limitation of this study was the low response 

rate. Although a post card follow up mailing was done to 

remind dietitians of the survey, a second copy of the 

questionnaire could have been sent to elicit greater re­

sponse (Appendix A). In the demographic section of the 

to determine if the survey instrument, a question 

foodservice was for profit or not for profit would have 

yielded additional information for identifying 

institutional-specific associations with the various perfor-
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mance measures listed in the questionnaire. Also in the 

demographic section of the survey instrument, the question 

asking the number of years in foodservice management posi-

tions contained a typographical error: the 11 to 15 years 

response option was listed incorrectly as 12 to 15 years. 

Recommendations Based on the Results 

1. Since productivity is a current topic of concern, 

dietitians need to seek additional training in this area of 

organizational performance in order to become more aware of 

the benefits of such measurements. Training could be 

received via seminars, educational material, or graduate 

courses. 

2. Productivity ratios need to be used more extensive-

ly in order to contribute to the standardization needed for 

productivity assessment in the foodservice industry. 

Minimal instruction on productivity ratios would be required 

since many of the respondents were controlling inputs and 

outputs and need only to plug in the appropriate figures in 

order to obtain such ratios. The standardization of these 

ratios would contribute to a data base so that comparisons 

could be made both within and among foodservices. 

3. Energy awareness was not of much concern to the 

respondents of this study as was found by Shaw (1983) and 

Lamb ( 1 9 8 4 ) . Although the foodservice industry is labor 
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intensive, these organizations could benefit from a partial 

productivity ratio with energy as the sole input, or a total 

factor productivity ratio which would incorporate all four 

resource categories (labor, materials, capital, and energy) 

as inputs for the ratio. Such ratios would enable manage­

ment to monitor the affect of energy usage on productivity. 

4. The section where respondents ranked the seven 

criteria in terms of time spent evaluating them and how 

important they were to their foodservice revealed that 

quality of work life was not important nor was much time 

spent evaluating it. The issue of quality of work life 

should be emphasized in training of dietitians as it plays a 

major role in employee productivity. 

5. The results of this study indicated that organiza­

tional performance measures in college and university 

foodservice can be identified and measured. The performance 

measures found in this study need to be disseminated to all 

co II ege and university foodservi ces so that data can be 

collected over time. Dietitians in these operations can 

then "oversee" the performance of their organizations for a 

period of time to determine where improvements may be made 

to increase productivity. 

Implications 

Research regarding organizational performance measures 

had been conducted by Shaw (1983), Pickerel (1984), and Lamb 



.164 

(1984), along with the present study. The results of these 

studies could be incorporated into 

productivity educational module to 

dietitians at their place of employment. 

material could instruct managers on 

be 

an independent 

completed by 

Such education a I 

the appropriate 

performance measures so that measurement, evaluation and 

control of their organization's performance could be done in 

an efficient manner, contribute to industry standardization, 

and serve to increase the productivity of foodservice 

organizations. 



BIBLIOGRAPHY 

Anthony, R. N. and Herzlinger, R. E. Management Control in 
Non-Profit Organizations. Homewooa~-111~:--R!alara-D. 
Trwin:-198~------------

Barr, A. J. A User's Guide to SAS 76. Raleigh, N.C.: SAS 
Institute:-1976:----------------

Bellas, C. J. and Olsen, M. D. Managing innovation in the 
foodservice organization. The Cornell Hotel and 
g!~!~~ra~!~~!~!~!E~!!£~_g~~!I~!!r~-y978~-r7T!T~-pp: 
36-39. 

Best, J. W. Research in Education. Englewood Cliffs, N.J.: 
Prentice=HaTT:-1981:--------

Bluedorn, A. C. Cutting the Gordian knot: a critique of 
the effectiveness tradition in organization research. 
~£Ci£!£~l-~~~~£Ci~! _ _g!~!~!~~· 1980, 64(!), pp. 
477-496. 

Bobeng, B. J. and David, B. D. HACCP models for quality 
control of entree production in hospital foodservice 
systems. Journal of the American Dietetic Association, 
1978, 73, pp:-524=535:--------------------------------

Boss, D. and Shuster, K. The search is on: productivity in 
foodservice. ~~£~-~~~~~!~!~!· 1981, 16(~), pp. 42-47. 

Bowditch, J. L. and Buono, A. F. g~~!!!l_£!_~£!~~!!! 
~~~~~~~en~--~~~!!~l~~~~~~EE!£~~~- Boston: Auburn 
House, 1982. 

Brayton, G. Simplified method of measuring productivity 
identifies opportunities for increasing it. .!.~~~~!!!~! 
~~~!~~~E!ng, 1983, 15(~), pp. 49-56. 

Burke, W. W. Or~~~!!~!!£~-~~!~!£E~~~!~--~E!~~!E!~~-~~~ 
Practices. Boston: Little, Brown, and Co., 1982. 

Carnes, R. B. and Brand, H. Productivity and new technology 
in eating and drinking places. ~£~!~!!~~~£! Re!!!~· 
1977, 12, pp. 9-15. 

165 



Cole, E. R. 
Re!..!.~!· 

The Japanese lesson in quality. 
1 9 81 ' 8 3 ( 7 ) ' pp . 2 9 - 3 2 ' 3 6 - 4 0 . 

.166 

Drange, K. M. Information systems: does efficiency mean 
better performance: ~£~!~!!~!~!~!~~ Ma~!~~~~~!· 
1985, p. 22. 

Drucker, P. F. The Practice of Management. New York: 
Harper and Row:-1954:----------------

Drucker, P. F. !~~£!!!..!.£~-~~~-~~!!~E!~~~rs~..!.E~--~!~£!..!.£~ 
~~-~!..!.~£..!.£!~~· New York: Harper and Row, 1985. 

Dudick, R. S. Profile for Profitability: Using Cost 
Control and-ProiTtabTTTty-~llalys1s-~--New-lfork: 
wTTey-and-S-o!lS:-I972-.--------~-----

Dukas, P. Planning Profits in the Food and Lodging 
!~~~~trr:--Boston:--cafiners-BooKs:-y97s:------

Eaton, W. V. The challenge for independents: solve 

John 

problems with innovation. ~££~~~!!..!.£~-~!!!~!..!.~~· 
December, 1982, pp. 45-50. 

Feigenbaum, A. V. Quality: managing the modern company. 
9~!!..!.!x_~!og!~~~· 1s8s, PP· 18-21. 

Ferderber, C. J. Measuring quality and productivity in a 
service and environment. Industrial Engineering, 1981, 
13(!), pp. 38-47, 84. ----------------------

Fourth Annual Jobs Report. Restaurants and Institutions, 
1982, 90(!)' pp. 29-101:---------------------------

Fox, D. J. The Research Process in Education. New York: 
Holt, Rienliart:-ana-wTnston:-I9s9:-----

Freshwater, J. F. and Bragg, E. K. Improving food service 
productivity. The Cornell Hotel and Restaurant 
~~..!_ni~!!~!..!.£~-g~~!!~!!i~-r975~51!1~~p~1z-Is:------

Friedlander, R. and Pickle, H. Components of effectiveness 
in small organizations. Administrative Science 
Qu!!!~!!I• 1968, 17, pp. 289-304:----------------------

Fuller, S. J. Corporate approaches to the quality of work 
life. ~~!~£~E~!-~£~!~~!· 1980, 59(~), pp. 632-637. 

Garvin, D. A. What does product quality really mean? 
~!£~~-~~~~~~~~~!-~~!..!.~!· 1984, pp. 25-43. 



167 

Georgopoulos, B. and Tannenbaum, A. S. A study of 
organizational effectiveness. ~~!!~~£ __ ~£~!£!£g!~~! 
~~!!~~· 1957, 22, pp. 534-540. 

Hall, R. H. Effectiveness theory and organizational 
effectiveness. ~£~!~~1--2!-~EEl!~~-_!~~-~~ha!!£!~! 
§~!~~~~· 1980, 16(iJ, pp. 929-964. 

Hackman, J. R. and Oldham, G. R. Work Redesign. The 
PhiJlipines: Addison-Wesley,-r9so:-------

Herrick, N. How dissatisfied is the American worker? 
So~!~!Y· 1981, 18(~). pp. 26-33. 

Huck, S. W., Cormier, W. H., and Bounds, W. G. Reading 
Statistics and Research. New York: Harper--and Row, 
1974. 

Juran, J. M. and Gryna, F. M., Jr. QITu~l!!Y_~l~~~!~g-~~~ 
~~~lY~!~· New York: McGraw-Hi , 1980. 

Keiser, J. and Kallio, E. Controling and Analyzing Costs in 
~£od~~E!!~~~E~E~!!£~~:---N8w-YorK:---roKn-lW11ey--ana 
Sons, 1974. 

King, C. A. Service-oriented quality control. The Cornell 
Hotel and Restaurant Administration Quarter!y-;--I984, 
pp:-g2-98~---------------------------------------

/ 

Lamb, S. Productivity, profitability, and efficiency as 
performance measures in restaurants. (Unpub. f..'laster's 
Thesis, Oklahoma State University, 1984.) 

Lawerence, P. R. and Lorsch, J. W. 
environment. Homewood, Ill.: 

Organization and 
IrwTn:-I9s7:----

Lawler, E. E. and Mirvis, P. H. Measuring quality of work 
I i fe ... how graphic cont ro Is address the human side of 
the corporation. ~~~~g~~~~!~!!~~· 1981, 70, pp. 
54-63. 

Lawler, E. E. and Porter, L. W. The effect of performance 
on job satisfaction. !~~~~!!!~l- Rel~!!£~~· 1967, 
7(!QJ. pp. 20-28. 



l68 

Lippitt, G. L. Quality of work life: organization renewal 
in act i on . !!!!.!.!!.!.!!_g_2!!~_E~~~..!.£E~~!!!~£!:!!!!~..!. , J u 1 y , 
1 9 7 8 ' pp . 4 -1 0 . 

Macy, B. A. and Mirvis, P. J. A methodology for assessment 
of quality of work life and organizational 
effectiveness in behavioral-economic terms. 
A~!!!!~!!!!!!~-~~.!.~!!~~-9!:!~!!~!..!.1• 1976, 21 pp. 212-226. 

Magill, D. A. Can you increase productivity? Fa~!-~££~· 
February, 1973, pp. 12-16. 

Mai-Dalton, R., Latham, G. P. and Fiedler, F. E. Selection, 
management, and performance of food service personnel: 
a survey of the literature. The Cornell Hotel and 
~~~!~!:!!~!!! A~.!.!!!~!!!!!!~~ Qu!!!!~!Ix:--1978~-ygl}l~--pp: 
40-45. 

Mali, P. !~E!£~.!_ng_!£!!!..!._~!_Od!:!~!.!.~.!.!1· New York: John 
Wiley and Sons, 1978. 

York: 

Mueller, R. K. The Innovation Ethic. New York: American 
Management AssocTatTon:-rs7I:--

Mundel, M. E. Measures of productivity. Industrial 
En_gineeri!!_g, 1976, 8(~), pp. 24-26. 

Nadler, L. Quality of work life, productivity, and ... 
!!!.!.!!.!.!!_g_!!!!~~~~~!£E~~!!!_~£!:!!!!!!..!.· 1981, 35, pp. 32-35. 

Nash, M. M. Me!~!:!!in_g_Q!__g~!!!!~!!£!!!_1_~~!!£!~!!!!~~· San 
Francisco: Jessey-Bass, 1983. 

Pascarella, P. Management of quality and the quality of 
management. !!!~!:!~!!1~~~!, 19 8 3 , 216 (.!) , pp. 4 5-4 8 , 
55. 

Phillips, S. B. Dimensions for excellence in quality of 
work life efforts. !!!!.!.!!!!!_g_!!!~_Q~~~!£E~~!!!-l£!:!!!!!!• 
1983, 37(.!!_), p. 73. 

Pickerel, A. J. Effectiveness, Quality, Quality of 
Worklife, and Innovation as Performance Measures in 
Restaurants. runpub. Masters Thesis, Oklahoma State 
University, 1984.) 



~69 

Quinn, J. B. Technological innovation, entrepreneurship, 
and strategy. ~~~l!sh Ma~~~~~~~!~~!iew, 1983, 11(~). 
pp 0 14-25 0 

Robertson, B. M. Analysis of utilization of partial factor 
productivity measures for tray! ines in hospital 
foodservi ce. (Unpub. Master's Thesis, Oklahoma State 
University, 1982.) 

Rogers, C. ~-~~!-~!-~~!~~· Boston: Houghton Mifflin, 
1980. 

Scanlon, F. and Hagan. J. T. Quality management for the 
service industries, Part 1. Qu~l!.!X2!~.B:.!:~~~· 1983, 
pp 0 18-2 3 0 

Shaw, K. K. Measuring Productivity and Six Other 
Interrelated Organizational Performance Criteria in 
Health Care. (Unpub. Master's Thesis, Oklahoma State 
University, 1983.) 

Shaw, J. C. and Capoor, R. Quality and Productivity: 
mutually exclusive or interdependent in service 
organizations? ~~~~~~~~~!-~~!!~!· March, 1979, p. 25. 

Sink, D. S. Designing successful productivity management 
systems. 35th ASQC Midwest Conference Transactions, 
Tulsa, Oklahoma, 1980. 

Sink, D. S. Organizational system performance, Part 1. 
~!~~~E.!!!!.!!_~~~~~~~~~.!· Spring, 1983, pp. 6-10. 

Smalley, H. E. and Freeman, J. R. Ho~E!tal_!~~~~.!!!~l 
~~~!~~~!!~~· New York: Reinhold, 1966. 

Snyder, 0. P., Jr. A Management system for foodservice 
qua I i ty assurance. !~£~~~E!!~£l£~I, .June, 19 8 3, pp. 
18-23. 

Steele, L. W. Innovation in Big Business. New York: 
American ETsevier:-1975:------------

Steers, R. M. Problems in the measurement of organizational 
e20ffectiveness. A~!~!~.!!~.!!!~-~E!~~E~-g~~E!~!l!• 1975, 

, pp 0 54 6- 5 5 8 0 



~70 

Stein, H. The meaning of productivity. The Meaning and 
~~~suE~~~~! __ £! __ ~!£~~~!!!!!!· (BuTTetin--No:--1714). 
Washington, D. C.: U.S. Government Printing Office, 
Dept. of Labor, 1971. 

Sumanth, D. J. Productivity indicators used by major U. S. 
manufacturing companies: the results of a survey. 
!~~~~!El~!_En~!~~~E!~~· 1981, 13(~). pp. 70-73. 

Swaim, J. C. and Sink, D. S. Current developments in firm 
or corporate level productivity measurement and 
evaluation. Proceedings, 1983 Fall Annual Conference 
A.I.I.E., I.I.E., Louisville, Kentucky, pp. 69-78. 

Tate, W. C. Measuring our productivity improvements. 
Bu~!~~~-Qu~E!~E!I• 1984, 49, pp. 87-91. 

Terry, W. R. and Dar-E!, E. M. 
AI IE Proceedings, Annual 
Georgia, May, 1980. 

QWL + IE = Productivity. 
Spring Conference, Atlanta, 

Thurow, L. Revitalizing American industry: managing in a 
competitive world economy. 2~Ii!£E~!~- Ma~~~~~~~! 
Re!!~!· 1984, 27(!), pp. 9-41. 

Thurston, W. R. Quality is between the customer's ears. 
AcE~ss_!~~-~~~!~· January, 1985, pp. 29-32. 

VanGundy, A. G. 
work group. 
37-38. 

How to establish a creative climate in the 
Ma~~~~~~~!~~!!~!· 1984, pp. 24-25, 28, 

Villano, C. Foodservice Management and Control. New York: 
Lebhar-FrTedffian:-1977:--------------------

Walton, R. E. Quality of Working Life: What is it? Sloan 
Ma~~~~~~~!-~~!!~!· 15(!), 1973, pp. 11-21. 

White, J. A. !~!~~~~~~~~~~!_Q~!~~ !£_~!£~~!!!!!!· 
Atlanta, GA: Eaton Corp., Inaustrial Truck Division, 
1979. 

Wise, J. Setting up a company productivity program. 
~~~~~!~~~!-~!!!!!· 1980, 69(~), pp. 15-18. 

Woolf, D. A. Measuring job satisfaction. Ho~El!~!~· 1970, 
44(~!1. pp. 82-84. 

Wyckoff, D. D. New tools for achieving service quality. 
The Cornell Hotel and Restaurant Administration 
Qu~!!~El!~-November~-1984~-PP~-ra=9r~------------------



Yankelovich, D. Ne~~~les~--~e!!£hi~~-!£r Sel!_~ulf!!l~~~! 
in a World Turnea-u.es1ae Down. New YorK: Bantam 
Books, 1982. 

Zaltman, G. and Lin, N. On the nature of innovations. 
American Behavioral Scientist, 1971, 15(§_), pp. 
651-673. 



APPENDIXES 

172 



APPENDIX A 

CORRESPONDENCE 

173 



OIJ§OIJ 
Oklahoma State University I 425 HOME ECONOMICS WEST 

STILLWATER, OKLAHOMA 7«J78 
(405) 624-5039 

Department of Food, Nutnt1on and Institution Adm1n1strahon 
March 6, 1985 

Dear Colleague: 

As a foodservice manager, 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 foodservices. 
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 organi­
zational performance criteria (productivity, profitability, quality, 
quality of worklife, effectiveness, efficiency, and innovation). These 
criteria differ tn importance from one establishment to another. By 
better understanding the role each criteria plays in our industry, we 
can better understand the imoortance 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 two 
research studies conducted with DPG-41, ADA Members with Management 
Responsibilities in Health Care Delivery Systems and with the members of 
the Missouri Restaurant Association. 

If you are not involved in the evaluation of organizational performance 
in your department, 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 department at any time. After completing the 
questionnaire please fold, staple and return it to us. We would appreciate 
hearing from you by March ZD, 1985. If you have any questions call us at 
(405) 624-5039. 

Sincerely, 

d.v- i-1~ 
Lea L. Ebro, Ph.D., R.D. 
Professor 

.6~ ~~ 
Barbara Putz 
Graduate Research Assistant I ... 

II 

"i7 

CENTENN!l 
DECADE 

1980•1990 
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Dear Dietitian in College and University Foodservice: 

If you have not yet filled out the orange 
questionnaire concerning organizational performance, 
please disregard the due date. Kindly return the 
completed questionnaire as your input is very 
important to my study. Thank you. 

Sincerely, 

13~ f. (J~ 
Barbara E. Putz 
Graduate Research Assistant 
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Method A.IJ»a.yl> Ui>u.a.Uij Some.timu Ra.Jtety Nevel!. 

II) Ve.tail.ed .6pec..i.6.i.ca.t.i.on~> z 3 4 5 
when pwr.cha.l>.i.ng e.qu..i.p-
me.n.:t a.nd .6u.ppliu 

IZI Check I a.nd a.ppltoplt.i.- 3 4 5 
a..tei.JJ a.djw..t .<.n 
nec.U~>a.Jtyl ta.bo1t w.a.ge 
a..t teM.t qu.a.Jt.teltty 

131 "Compa.Jt-Uon ~>hop" 6o1t z 3 4 5 
6ood a.nd ~>u.ppliu 

141 Ta.ke a.dva.n.ta.ge o6 z 3 4 5 
l>eMona.t 6ood btJ.Ifl> 

I 51 u~. e o6 ~>.ta.ndaJr.d..i.z ed 3 4 
Jtec,(,pu 

161 Eva.tu.a..te k.uche.n z 3 4 5 
e.neJtgy co.6.t4 a..t 
teM.t qw:ur.teltty 

171 MonUOJt e.nl!.ltgy u..6a.ge 3 4 5 
o6 .6pec.i.6.(.c p.i.ecu o6 
equ..i.pme.n.:t 

18 I Routinety c.ondu.c.t z 3 4 5 
phy~>.i.ca.t .i.nven.tolty 
o6 l>.toJteJtoom 

191 Mo nUOJt bJte.a.ka.g e a.nd z 3 4 5 
pUn e~ta.ge on ~>u.ppliu 

1101 Pelt.i.od.i.ca.Uy Jtev.i.w a.nd z 3 4 5 
Jtev.U e job du Clt.i.p.ti..or~A 
.i.n oltdeJt .to plteven.t 
du.plica.Uo n o 6 .ta.6 k.6 

!If I Routinet.y 6oUow 6ood c.ol>t4 z 3 4 5 

liZ I O.theJt lpteMe ~>pec..i.6yl 3 4 5 
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Wh.i.c.h o6 the 6o.U.ow.ing do you. IJ.6e :to c.on.tltot ou.tpU..U? 

Me:thodA Ai.JAia.y-6 Ul.u.ali.lj Someti.mu Ralte.i.IJ NeveJt 

( 13} Keep p~odu.ction ~ec.o~ z 3 4 5 
6o~ C4ne:te~Ua S/Oir. c.a..teM.ng 

( 14} Chec.k p~odu.ction ~ec.o~ 2 3 4 5 
a,t tea.4.t qu.alt:telttlj :to ~ ee 
:thM: pMdu.ction .U. 
appMpJti.a.te 601t. dema.nd 

( 15} Check d..tLUy c.e~IJ.6 ~epow 3 4 5 
and. ptan pMdu.ction 
a.c.c.oltd.ingty 

( 16} Ha.ve a. .61J.I!:tem 6 o~ u..ti.U:z.ing 2 3 4 5 
te6:toveJt bu.tk 6oodA 

( 17} Mea.l4 ~eJtved d..tLUy 2 3 4 5 

( 18} F o.U.ow a.mot.ULti. p~epa11.ed 2 3 4 5 
v~u.6 a.mo~ ~eJtved 

( 19} VoUa/1. ~.a..e.u d..tLUy 2 3 4 5 

(20) P~o6.U a.nd to-64 ~.ta.:temen:t 2 3 4 5 

( 21) Compu.:te.M.zed ~h ~eg.U.:teJt 2 3 4 5 

(22) Vail.y ope/ta..t.i.on c.on.tltot 2 3 4 5 
.!.hew 

(23) sa..e.u taA.t yea~~. v~u.6 2 3 4 5 
~a..e.u :th.u. IJea/1. 

(24) Cu.6.tomeJt c.ou.n:t d.ILU.y 2 3 4 5 

(25} O.theJt (ptea.4e. 4pe&61Jl 2 3 4 5 

(26) Vo you. devteop ~01. a.nd/o~ ~nde~u by wh.i.c.h :to ~~U4 p~odu.ctiv.Uy? 
__ (I) Yu __ (2) No 

E~. Ra..Uo: E~. Inde~: 

Mea.l4 p~odu.c.ed 

La.bo~ ho~ cu. ed 

(oveJt) 

Mea.l4 p~odu.c.ed, 1984 

La.bo~ ho~ cu.ed, 1984 

Mea.l4 p~odu.c.ed, 1983 

La.bo~ ho~ cu.ed, 1983 

179 



4 

I6 yu, do you. U4e a.n.y o6 .the 6o.Uaw.ing Jta.tio-6'! (plea.t.e check) 

( :? 7) Mea..U !labolt hoUIL6 wo1tked 

__ ( Z8 l Sa..tu/t.a.bolt hoUIL6 wo1tked 

__ (:?9) Mea..U/t.a.bolt hoUIL6 pa.i.d 
__ { 3 0) sa..e.u /labolt hoUIL6 pa.i..d. 

__ ( 31) Cu.6.tomelt.6/labol!. hou.Jt 

__ (3:?) Mea..U/.to.tal. f,ood co.6.t 

__ (33) O.thelt.6 {plea.t.e 4pec..i.6yl 

I6 you. IJ.4e .the .invelt.6e. o6 a.n.y o6 .thue Jta.tio-6 {.i.. e., labolt hoUIL6 WOJtked peJt me.a..t 
4eJtved), plea.t.e. 4pec..i.61J wh.i.ch one .in .the 4pace below: 

2. EFFECTIVENESS - .i.4 de6.i.ne.d 114 .the degltee of, ach.i.eve.me.n.t of, obje.c..t.i.vu. 

Ex.a.nrp.te: Goal. .i.4 .to c.u..t t.a.bolt hoUIL6 by 10% .in .the. nex..t qu.al!..teJt- -labolt 
Jtecoltd4 .6haw t~ goa..t h114 been 11.eached. 

1Jo you. 4e.t 4pec..i.6.i.c goal.4 6olt IJOu.l!. opeJta.t.i.on? __ ( 1) Yu 

Wh.i.c.h o6 .the 6o.Uaw.ing do you. U4e .to eva..tu.a.te goa..t a.t.ta.i.nme.n.t? 
( ?tea.t.e. check aU .tha.t apply) =. 

__ ( 3) Co4.U and p11.o6U ( plto6U and to-6.6 4.tl1.te.men.t) 

__ (4) sa..e.u volu.me 

__ ( 5) % p11.of,U 

__ ( 6) InCJtea.t.e .in 4a..i.U oveJt pltev-i.ou.6 yea~~. 

__ ( 7) Ac..tu.a..t peJt6oJtmance. compa~te.d wUh 6ol!.ec.a4.ted peJt6oJtmance 

__ ( 8) Pelt.6onne.t au.dU 

__ (9) MBO 6olt managmen.t 4.ta66 

( 10) Blteak goal..6 .i.n.to 4maU mea.t.u.Jteabte. 4u.b-goal..6 

( 11 ) Eva..tu.a.t.i.on mee.t.ing4 

( 1 Z) Adm.in.i.4.tJta.tion eva..tu.a.tu goa..t a.t.ta.i.nme.n.t 

( 13) Pelt.6onne.t 4.ta.t.i.4.t.i.c.a..t ltepolt-U 

__ (:?)No 

3. QUALITY - .i.4 de6.ined 114 .the deg~tee .to wh.i.ch .the 41J4.te.m con6 oltm4 .to ~pe.c..i.6.i.c.ation4, 
olt a.t .the con4u.melt level, 6-i..tneA-6 6olt U4e. Ex.a.nrpte.: Mee.t.ing heaUh 
depa.Jt:tme.n.t Jte.gu..ea..t.i.on4. 

1Jo you. have qu.a..i.Uy .6.ta.n.ci.a.Jr.d wh.i.ch aJte 4pec..i.6-i_c .to you.Jt opeJta.t.i.on? 

__ (I) YeA (2) No 



Who developed .tho-6 e. 4.ta.n.d.aJr.d.J '! 

__ ( 31 Mana.ge.Jt 

__ ( 41 A.6.6.t. Ma.na.ge.Jt 

__ (51 V.i.lte.c..tolt 

__ ( 61 Au.t. V.i.lte.c..tolt 

s 

(P.te.tUe. check a.U .tha.t apply): 

__ . ( 7J tU.e..Uti.a.n 

__ ( 81 Pltodu.c..ti.on Mana.ge.Jt 

__ (91 Foocl.4e.Jtv.i.ce. Mg.t. Company 
( 101 O.the.~t(p.f.e.tUe. 4pe.c.i.6yl _________ _ 

Wh.i.c.h o6 .the. 6oUow.i.ng do you. u..6e. .to con.tlto.f. qua.Uty .i.n you.Jt ope.Jta.t.i.on? 

__ (Ill Te.mpe.Jta..tu.lte. check o6 6ood .i.n .6.te.a.m.ta.b.f.e. 

__ ( 121 Pe.Jt.i.od.i.c. .6u.Jtve.y o6 Cu..6tome.lt.6 a.6 .to qua.Uty o6 6oocl.4e.Jtv.i.ce. 

__ ( 13 J Re.gul.a.lt ( u.na.nnou.nce.dl .6a.n.U:a..t.ion .i.n.6pe.c..ti.on.6 

__ (141 Ta.6.te. .tutin.g/c.an c.u.tti..ng o6 new 0ood .Ue.m.6 by mana.ge.me.n.t 

( 15 J WI!.Ute.n .6.tandaltcl.4 6 olt qua.Uty o6 6 ood 

__ ( 161 WI!.Ute.n .6.tandaltd4 6olt qua.Uty o6 4e.Jtv.i.ce. 

__ ( 17) Mana.ge.Jt pe.lt.6ona.Uy .i.n.6pe.c.Un.g a.U 6ood de.Uve.Jt.i.u 

__ ( 18) Mllna.ge.Jt pe.lt.6ona.Uy Wtin.g a.U cooked noocf.4 oOit quali.ty 

( 19) Pu.Jtc.hcu..i.ng .6pe.c..i.6.i.c.a.ti.on.6 

__ ( ZO I Ve..ta..Ued .i.n.6.tltu.c..ti.on.6 .to e.mp.f.oye.u 

__ ( Zll Me.nu.-6 and c.h.a.M:I,, p11.odu.c..ti.on .6che.du..f.u 

__ (ZZJ U4e. o6 !(Jtuh 6ood, .i.6 avcz.U.ab.f.e. and e.conom.i.c.a.f. 

__ ( Z3J O.the.Jt(p.f.e.tUe. .6pe.c..i.6yl --------------------­

Aite. qu.a..Uty .6.tandaltd4 d.i..6Cu..6.6e.d w.i.tli e.mp.f.oye.u at any .time. beyond the..i.lt .i.n.Ui.a.l. .tlta..i.n.Utg'! 

__ (Z41 Yu (ZSJ No 

Who .i.-6 .i.n c.ha.Jtge. o6 qua.Uty con.tlto.f. .i.n you.Jt ope.Jta.t.i.on'! ( Pte.tUe. check a.U .tha.t apply! : 
__ ( Z61 Mana.ge.Jt __ ( 30 J V.i.lte.c..tolt 

__ ( Z 7 J w.t. Mllnage.Jt __ ( 311 A.64.t. V.i.Jte.c..to/1. 

__ ( Z81 P1todu.c..ti.on Mana.ge.Jt __ ( 3Zl V.i.e..Uti.a.n 

__ (Z9l Con.tltac..t Company __ (331 O.the.Jt (p.f.e.tUe. .6pe.c..i.6yl: 

Wh.i.c.h o6 the. 6 oUow.i.ng OJtgan.i.zat.i.on-6 gove.Jtn qu.a.f...Uq .6.tandaltcl.4 .i.n you.Jt ope.Jta.t.i.on? 
(Pte.tUe. check a.U .tha.t apply): 

__ (341 S.ta..te. he.a..Uh codu 

__ (351 Cou.n.ty he.a..Uh codu 

__ (361 C.i.ty he.a..Uh codu 

__ ( 3 7J Con.tltac.t company .6.tandaltcl.4 

__ (381 O.the.Jt (p.f.e.tUe. .6pe.c..i.6yl: 

(oveJtJ 

181 



6 

4. EFFICIENCY - .U, de6-(.ned a..\ Jte.6oWtce.6 ex.pec.ted to be c.anAumed JtUowr.cu a.c.:tuaU.y c.onAumed. 

Example: $ budge:ted 6oJt 6ood, 1984 
$ a.c.:tuaU.y ~pen:t on 6ood, 1984 

06 the 6oUow.i.ng Jte.6owr.c.u, wh.i.c.h do you keep Jtec.o~ a~ the amounU ~ed: 
( Ma.telr..i.a..U .i.nc.tude 6 a ad a.nd ~upp.U.ul 

YU No 

, ( I) La.boJt 

(2) Ma.:te/r..i.a..U 

( 3) Ca.pUa..i. 

(4) EneJtgy 

(5) OtheJt (plea..~e ~pec..ii\yl: 

Vo you c.ompMe Jte.6owr.cu ~ed w.Uh Jte.6owr.ce u.UUza..t<.on :ta.Jtgea? 

__ (6) YU __ (7) No 

5. QUALITY OF WORKLIFE (QWL) - .W de6.i.ned a.~ wOJtk wUh meaning, OJt the degJr.ee to 
wJIXCh WOJtk pJtav-l.de.6 a.n oppoJt:tunUy 6 OJt a.n .i.ndi.v.(.dua,t to me.e:t a. va.Jt-<.e:ty Oft 
p~ona.t ne.ed4, to ~wr.v-<.ve. w.Uh ~ec.wr..(.:ty, to .i.nte.Jta.c.t w.Uh oth~. to 6eet 
~e6ut, to be Jtecogn-<.zed 6oJt a.c.h.i.eve.ment a.nd to ha.ve a.n oppoJt:tunUy to .<.m'fJJtove 
one~ ~k-<.U a.nd knowledge.. Example: job ~a.t-W6a.c.:t.(.on, ma:t-<.va.:t-<.on, pa.y ~a.t-Wi\a.c.:t.(.an ••• 

Vo you mea..~wr.e the qua.t-<.ty o6 wcJtkt-<.6e -<.n yowr. opeJta.:t-<.on? 

__ (I) YU __ (2) No 

Do you peJt6oJtm a.ny o6 the 6oUow-<.ng? (Plea..~e check a.U tha.:t a.ppty): 

__ ( 3 l U4e WJLUten job ~a.t-W6a.c.:t.(.on quu:t-<.anna.-<.Jtu 

__ ( 4) Encowr.a.ge e.mptoyeu to ma.ke ~uggu:ti.onA, pMUc..ipa.te a.nd c.oopeJta.:te 
w.Uh ma.nage.men:t on new pJtojew, pJtoble.m ~olv.i.ng, goa.! ~e:t:t-<.ng, e:tc. 

__ ( S) MonUoJt :twr.naveJt, a.b4en:tee-Wm, a.nd :ta.Jtd.i.ne.64 

__ ( 6) Ma.ke the job moJte .i.nteJtu:t.i.ng by Jtedu-<.gn.i.ng, job eM-<.chmen:t, :ta..~k 
-<.den:t-<.6-<.c.a.:t-<.on, e:tc. 

__ ( 7) PJtov-<.de pJtoma:t-<.on oppoJt:tun.(.:t.(.u 

__ (8) PJtov-<.de ~upp.U.u, ma.:te/r..i.a..U, a.nd a..\4~:ta.nce to employeu a..1 needed 

Vo you t-<.nk peJt6 oJtma.nce to Jtew~? (9) Ye.6 __ (10) No 

Wh.i.c.h o6 the 6aUow.i.ng do you ~e? (P.eea..~e check a.U tha.:t a.ppty): 

__ (II) R~u ba.~ed upon peJt6oJtma.nce a.pp~~ 

( 12) Commenda.:t-<.on te:t:t~ 

__ ( 13) VeJtba.t Jtecogn.(.:t.(.on 

__ ( 14 l Mw..:t pa.y 6 oJt management ~:ta.6 6 
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__ (IS) PeJr.6oJUrta.nc.e awa.ll.dl. (non-mone.taltq) 

__ ( 16) Pe11.6 oJUnanc.e awa.ll.dl. ( mone.taltq) 

__ ( 17) Ptaqu.e and c.w.i.Mca.te 011. o.the1r. 6oJU!I.6 o6 l!.ec.ogn.Ui.on 

__ ( 18) Rec.ogn.Ui.on .&t new.6.ie..tteJr., new.6p(1pelr. 

__ ( 19) Bonu..6U (.time, pa.y) 

__ ( 2 0 l Sc.heciu.Ung pe~r.6 e~r.enc.u 

__ (21) O.the~r. (p.tea-6e -&pec..i.6y): ________________ _ 

Vo you. IJ..6e any o6 the 6o.Uow.Utg 6oJU!I.6 o6 pCVLti.ci.pa..ti.ve management? 

__ r 23) Su.ggu.t.i.on -&y.6tem (.<.6 yu, pletUe teU appJtox..i.mate!y how many -&u.ggu.t.i.on-6 
have been (lC.c.epted .&t the ta.6t yea~~. (lnd wha..t type o6 11.ewMd .<..6 g.<.ven) 

(24) 

__ (25) 

Q~ c..i.l!.c.!u - de6.&ted (1.6 g11.ou.p.6 o6 employeu, typ.<.C(l.(.ty dll.awn 
61!.om the -&arne depal!..tment, who meet 11.egu.l.dJ!l.y to .<.den.t.i.6y, analyze, 
and -&olve wol!.~-l!.etated pl!.ob.tem-6. I6 you. IJ..6e th.<.-6 (all (1 v(ll!.,i.a..ti.on 
the~r.eo6,) plea-6e duc.l!..i.be : -----------------

Incentive -&y-&tem (IJ..6u.ctil.y .&t the 6oJUn o6 pa.y ptan-6, but no.t aiwa.y.6) -
de6.i.ned (1.6 (1 plan wh.<.c.h .t.i.u da.y-to-da.y ~g.6 oJt pelr..<.od.<.c. bonu..6U 
d.<.l!.ec..t!y and (ltJ.toma..ti.C(l.(.ty .to l!.~ve!y ob j ec..t.i.ve .Utd.<.c.u o6 
.&td.<.v.<.dtJ.(l!, gJtou.p, ol!. -&omet.<.mu ol!.aan.i.za..ti.ona! pe1!.6oJUnanc.e. Pl.ea-6e 
duc.l!..<.be: --------------------------

6. INNOVATION - .<..6 de6.<.ned (1.6 (1 del..<.be!!.ate, novel, -&pec..i.6.i.c. change a.i.med at (1C.C.omo£..<..6h.<.ng 
the goa.t.6 o6 the -&y.6.tem mol!.e e66ec..t.i.ve!y. 

Wh.t.c.h o6 .the 6o.Uow.<.ng do you. IJ..6e to pl!.omo.te .<.nnova..ti.on? (Plea-6e c.hec.~ (1l,£. .tha..t apply): 

___ r II B1ta.i.n.6'ta!UJI.i.ng -&U.6.i.on.6 

__ (2) 

__ (3) 

__ (4) 

__ (S) 

(6) 

r 11 

Ac..t.i.ve -&u.ggu.t.i.on .6y.6tem 

Employee pCVLti.ci.pa..ti.on at meet.&tg.6 

RewMd employee .<.npu.t 

I nc.en.t.i.v e -&y.6.tem.6 

Employee .tlta.i.n.ing -&em.inlvr..6 

Othe~r. (plea-6e -&pec..i.6yl --------------------

H(lve you. added any o6 .the 6o.Uow.<.ng .<.n yoiJ.I!. opel!.a..ti.on w.<.th.&t the ta.6.t 6ew yea/!..6? 

__ r 8) Compu.teJr., woJtd pl!.oc.u.6ol!. 

__ ( 9) New menu..6 and 11.ec<.pu 

__ (I 0) New equ..i.pment ( c.oowg, ca.:tel!..i.rr.g, etc..) 

__ r 71) New U.tc.hen, new -&eJr.v.<.c.u, etc.. 

__ ( 12) PCVLti.ci.pa..ti.ve mg.t. method! qu.a..Uty c..i.l!.c.!U 

( OVel!.) 
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__ I 13) Nw bene~.i.U pla.n 

__ I 14) Wa.:U m.i.zelt. .Ught bu.l.b4 

__ I 75) Nw ct.ea.nhtg a.ge.nt4 

__ 116) OtheJt lptea.4e 4pec.i6yl=------------------

7. PROF1TA81LITY - .U. de6.i.ned a.4 the ea~~.ned lle..twr.n on -Utvu.tmen.t I ownelt. equi..ty), all 
.the lle.tultn on a.U .th.i.ng4 a. bt.L4.i.nU4 owM, all the lleta.tion4h.i.p o6 llevenue .to co4.U. 
I 6 yoUII. oll~a.n.i.za.Uon .U. 6oll pllo6.U, how do you. mea.4UII.e pllo6Ua.b.i.i.Uy? I Ptea.4e g.i.ve 
6 Ol!.muf.a.4 ) : 

Ex.ceed-Utg .the bu.ctge.t .i.n yoUII. opelta.tlon llUu.l..u .i.n: 
__ I 1 l N oth.i.nq -in pa.lttic.u.i.aJr. 

__ 12) Invu.t.<.ga.Uon o6 ca.u.4U a.nd bu.ctge.t llea.djt.L4.tmen.t 

--( 3) 11/Jr..Uten ju.4tif..i.ca.tlon --19) Rev.i.w o6 6u.nd4 

--14) VemeJ!.i..t4 I 1 o l La.boll con.tltot --
--I 51 Cu..t-o66 o6 ~u.nd4 --(11) Inven.to~ con.tltot 

16) Plt.i.ce .i.nel!.ea.-4 u (12) Votu.me -Ute~tea.-4 e --
--17) Sa.tu a.ruzi.y4.U. --( 13) Cu..t C04U 

--I 8) Pe~t.6ol!.ma.nc.e a.u.ct.u (14) Pol!..t.i.on con.tlto£..4 

--( 15) Othelt. ( ptea.4e 4pec.i6yl 

How do you. de.teltm.i.ne meat pl!..i.cu? 
__ I 16) Food co4.t .,. ma.ltkup __ 120) Votu.me 4o.f4 a.nd co4t 

__ ( 17) Food co4.t .,. ta.boll co4.U I 21) Sta..te llegu.l.a..ted 

__ ( 18) Food c.o4.t .,. ovellhea.ct .,. (22) O.thelt. lptea.4e 4pec.i6y): 
ta.boll .,. i ma.ltkup 

__ I 19) Co4.t o6 meat, popu.l.a.I!.Uy 
o6 .Uem 

8. Ptea.4e lta..te .the 7 pe1t.6o1tma.nce CI!.Uelt.i.a. a.c.c01td-Utg .to how mu.ch .t.i.me you. 4pend eva.tua.t.i.n.g 
each o6 .them -in yoUII. opelta.tlon. J?a.nk (on a. 4 ca.te o6 1 to 71 , g.o~.v.i.ng .the CI!.Uelt.i.a. on 
wh.i.ch you. 4pend .the mo4.t .t.i.me a. "1" a.nct 40 on .to "7", wh.i.ch .U. the CI!.Uelt.i.a. you. 4pend 
the tea.4.t a.mou.n.t o6 .t.i.me. Vo not u.4e a. nu.mbeJt .W.i.c.e. 

__ Pilodifc.tivUy __ Innova.Uon __ E66.i.c.iency __ Pilo6Ua.bU.Uy 

__ Q.u.a..u.ty __ E66ec.tivene44 __ Q.u.a..uty o6 Wollk.u6e 

9. Ptea.4e lta..te .the 7 peJt6o~tma.nc.e CI!.Uelt.i.a. a.ccolld-Utg .to how .i.mpollta.n.t .they a.1te to .the 
4u.c.c.U46u.l. opelta.tlon o6 yoUII. 0ood 4eJtv.i.c.e. Ra.nk I ana. 4ca.te o~ 1 .to 7), g.i.v.i.ng the 
CI!.Uelt.i.a. wh.i.ch you. 0eet .U. the mo4..t .i.m17ollta.nt a. "I" a.nd 4o on to "7", wh.i.ch .U. the 
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tABLE OF Q10 BY PC1 

Q10 PC1 

FREQUENCY I I I 2 I 3 I 4 5 TOTAL 
---------+--------+--------+--------+--------+--------+--------+ 
N I 1 I 40 I 16 I 1 I 2 I 1 I 60 
---------+--------+--------+--------+--------+--------+--------+ 
Y I ol 11 sl 11 ol oj 8 
---------+--------+--------+--------+--------+--------+--------+ 
TOTAL 41 22 2 2 1 68 

CHI-SQUARE 11.749 OF= 4 PROB=0.0193 

TABLE OF HO BY PC2 

HO PC2 

FREQUENCY I . I 1 I 2 I 3 I 4 I 5 I TOTAL 
---------+--------+--------+--------+--------+--------+--------+ 

2 I o I 18 I 11 I 4 I 1 I 1 1 35 
---------+--------+--------+--------+--------+--------+--------+ 

3 I 1 I 15 I 9 I 5 I 2 I 1 I 32 
---------+--------+--------+--------+--------+--------+--------+ 

4 I ol ol ol ol 11 ol 
---------+--------+--------+--------+--------+--------+--------+ 
TOTAL 33 20 9 4 2 68 

CHI-SQUARE 16.926 OF= 8 PROB=0.0309 

TABLE OF Q11_4 BY PC2 

Q11_4 PC2 

FREQUENCY I . I 1 I 2 I 3 I 4 I 5 I TOTAL 
---------+--------+--------+--------+--------+--------+--------+ 
N I 1 I . 33 I 20 I 9 I 3 I 2 I 67 
---------+--------+--------+--------+--------+--------+--------+ 
Y I ol ol ol ol 11 ol 
---------+--------+--------+--------+--------+--------+--------+ 
TOTAL 33 20 9 4 2 68 

CHI-SQUARE 16.239 OF= 4 PROB=O 0027 

TABLE OF Q10 BY PC3 

Q10 PC3 

FREQUENCY I I I 2 I 3 I 4 I TOTAL 
---------+--------+--------+--------+--------+--------+ 
N I 1 I 37 I 19 I 3 I 1 I 60 
---------+--------+--------+--------+--------+--------+ 
Y I ol 11 21 41 11 8 
---------+--------+--------+--------+--------+--------+ 
TOTAL 38 21 7 2 68 

CHI-SQUARE 19.857 OF= 3 PROB=0.0002 

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 HD BY PC4 

HD PC4 

FREQUENCY! 2 3 TOTAL 
---------+--------+--------+--------+--------+ 

2 I o I a I 22 I 5 I 35 
---------+--------+--------+--------+--------+ 

3 I 1 I 11 I B I 1 I 32 
---------+--------+--------+--------+--------+ 

4 I ol 11 ol ol 
---------+--------+--------+--------+--------+ 
TOTAL 26 30 12 6B 

CHI-SQUARE 11.621 OF= 4 PROB=0.0204 

TABLE OF 09_1 BY PC4 

Q9_1 PC4 

FREQUENCY I . I I 2 I 3 TOTAL 
---------+--------+--------+--------+--------+ 
N I 1 I 22 I 30 I 12 I 64 
---------+--------+--------+--------+--------+ 
Y I ol 41 ol ol 4 
---------+--------+--------+--------+--------+ 
TOTAL 26 30 12 6B 

CHI-SQUARE 6.B65 OF= 2 PROB=0.0323 

TABLE OF Q9_1 BY PC7 

Q9_1 PC7 

FREQUENCY I . I 1 I 2 I 3 I 4 I 5 I TOTAL 
---------+--------+--------+------~-+--------+--------+--------+ 
N I 1 I 2 I 3 I 15 I 17 I 27 1 64 
---------+--------+--------+--------+--------+--------+--------+ 
Y 1 ol 11 21 ol ol 11 4 
---------+--------+--------+--------+--------+---~----+--------+ 
TOTAL 3 5 15 17 2B 6B 

CHI-SQUARE 16.B66 OF= 4 PROB=0.0021 

TABLE OF YRSFSM BY PCB 

YRSFSM PCB 

FREQUENCY I 2 4 TOTAL 
---------+--------+--------+--------+--------+ 

I o 1 15 1 2 I o I 11 
---------+--------+--------+--------+--------+ 

2 I 1 I 15 I o I o I 15 
---------+--------+--------+--------+--------+ 

3 1 o I 9 I 4 I o I 13 
---------+--------+--------+--------+--------+ 

4 I o I 22 I o I 1 I 23 
---------+--------+--------+--------+--------+ 
TOTAL 

CHI-SQUARE 

61 

13.451 

6 

OF= 6 PROB=0.0364 

6B 

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 Q12 BY PC10 

Q12 PC10 

FREQUENCY I I I 2 3 4 TOTAL 
---------+--------+--------+--------+--------+--------+ 
N I 0 I 11 I 23 I 5 I 1 I 40 
---------+--------+--------+--------+--------+--------+ 
Y 1 1 I 16 I 4 I 6 I 2 I 28 
---------+--------+--------+------~-+--------+--------+ 
TOTAL 27 27 11 3 68 

CHI-SQUARE 13.008 OF= 3 PROB=0.0046 

TABLE OF AGE BY PC10 

AGE PC10 

FREQUENCY I 2 3 4 TOTAL 
---------+--------+--------+--------+--------+--------+ 

1 I 1 I 11 I 11 I s I 3 I 4o 
---------+--------+--------+--------+--------+--------+ 

3 I o I 10 I 16 I 2 I o I 28 
---------+--------+--------+--------+--------+--------+ 
TOTAL 27 27 11 3 68 

CHI-SQUARE 8.337 OF= 3 PROB=0.0395 

TABLE OF YRSFSM BY PG13 

YRSFSM PC13 

FREQUENCY! 2 3 5 TOTAL 
---------+--------+--------+--------+--------+ 

I 14 I 3 I o I o I 11 
---------+--------+--------+--------+--------+ 

2 I 16 I o I o I o I 16 
---------+--------+--------+--------+--------+ 

3 I 6 I 5 I 1 I 1 I 13 
---------+--------+--------+--------+--------+ 

4 I 2o I 3 I o I o I 23 
---------+--------+--------+--------+--------+ 
TOTAL 56 11 1 69 

CHI-SQUARE 18.215 OF= 9 PROB=0.0328 

TABLE OF RD BY PC13 

RD PC13 

FREQUENCY! 2 I 3 I 5 I TOTAL 
---------+--------+--------+--------+--------+ 
N I 6 I 3 I 1 I 0 I 10 
---------+--------+--------+--------+--------+ 
Y I 5o I 8 I o I 1 I 59 
---------+--------+--------+--------+--------+ 
TOTAL 56 11 69 

CHI-SQUARE 8.164 OF= 3 PROB=0.0427 

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 Q11_2 BY PC15 

Q11_2 PC15 

FREQUENCY! 2 3 I 5 I TOTAL 
---------+--------+--------+--------+--------+ 
N I 52 I 11 I 3 I 1 I 67 
---------+--------+--------+--------+--------+ 
Y I 11 ol ol 11 2 
---------+--------+--------+--------+--------+ 
TOTAL 53 11 3 2 69 

CHI-SQUARE 16.376 OF= 3 PROB=0.0009 

TABLE OF Q11_3 BY PC15 

Q11_3 PC15 

FRt::QUENC '(I I 2 I 3 5 TOTAL 
---------+--------+--------+--------+--------+ 
N I 52 I 10 I 3 I 1 I 66 
---------+--------+--------+--------+--------+ 
Y I 11 11 ol 11 3 
---------+--------+--------+--------+--------+ 
TOTAL 53 11 3 2 69 

CHI-SQUARE 11.526 OF= 3 PROB=0.0092 

TABLE OF Q10 BY PC16 

Q10 PC16 

FREQUENCY I 1 I 2 I 3 I 5 TOTAL 
---------+--------+--------+--------+--------+ 
N I 52 I 7 I 2 I 0 I 6 1 
---------+--------+--------+--------+--------+ 
Y 1 41 31 ol 11 s 
---------+--------+--------+--------+--------+ 
TOTAL 56 10 2 1 69 

CHI-SQUARE 12.275 OF= 3 PROB=0.0065 

TABLE OF Q9_2 BY PC17 

Q9_2 PC17 

FREQUENCY! 2 I 3 I 5 I TOTAL 
---------+--------+--------+--------+--------+ 
N I 63 I 1 I 1 I I I 66 
---------+--------+--------+--------+--------+ 
Y I 21 11 ol ol 3 
---------+--------+--------+--------+--------+ 
TOTAL 65 2 69 

CHI-SQUARE 10.366 OF= 3 PROB=0.0157 

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 Q10 BY PC17 

Q10 PC17 

FREQUENCY! 2 I 3 I 5 I TOTAL 
---------+--------+--------+--------+--------+ 
N I 58 I 2 I 0 I 1 I 6 1 
---------+--------+--------+--------+--------+ 
Y I 71 ol 11 ol 8 
---------+--------+--------+--------+--------+ 
TOTAL 65 2 69 

CHI-SQUARE 8.062 OF= 3 PROB=0.0448 

TABLE OF Q9_1 BY PC19 

Q9_1 PC19 

FREQUENCY I I 2 3 4 5 TOTAL 
---------+--------+-------~+--------+--------+--------+ 
N I 27 I 2 I 9 I 4 I 23 I 65 
---------+--------+--------+--------+--------+--------+ 
Y I ol ol ol 31 11 4 
---------+--------+--------+--------+--------+--------+ 
TOTAL 27 2 9 7 24 69 

CHI-SQUARE 20.060 OF= 4 PROB=O.OOOS 

TABLE OF ROUTE ·BY PC19 

ROUTE PC19 

FREQUENCY! I 2 I 3 I 4 5 TOTAL 
---------+--------+--------+--------+--------+--------+ 

I 14 I o I o I 1 I 13 I 28 
---------+-------~+--------+--------+--------+--------+ 

2 I 2 I 1 I 2 I 4 I 3 I 12 
---------+--------+--------+--------+--------+--------+ 

3 I 31 ol 31 11 ol 1 
---------+--------+--------+--------+--------+--------+ 

4 1 61 ol 11 ol 21 9 
---------+--------+--------+--------+--------+--------+ 

s I 2 I 1 I 3 I 1 I 6 I 13 
---------+--------+--------+--------+--------+--------+ 
TOTAL 27 2 9 7 24 69 

CHI-SQUARE 32.546 OF= 16 PROB=0.0085 

TABLE OF Q9_1 BY PC23 

Q9_1 PC23 

FREQUENCY I I 2 3 I 4 5 I TOTAL 
---------+--------+--------+--------+--------+--------+ 
N I 32 I 12 I 7 I 2 I 12 I 65 
---------+--------+--------+--------+--------+--------+ 
Y I 21 ol ol 21 ol 4 
---------+--------+--------+--------+--------+--------+ 
TOTAL 34 12 7 4 12 69 

CHI-SQUARE 16.220 OF= 4 PROB=0.0027 

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. 



Q9_4 

TABLE OF Q9_4 BY RATI027 

RATI027 

FREQUENCY! IN IY TOTAL 
---------+--------+--------+--------+ 
N I 2 I 27 I 29 I 56 
---------+--------+--------+--------+ 
Y I 1 I 1 I 9 I 1o 
---------+--------+--------+--------+ 
TOTAL 28 38 66 

CHI -SQUARE 5. 073 OF= PROB=0.0243 

T~BLE OF Q12 BY RATI027 

Q12 RATI027 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 0 I 21 I 19 I 40 
---------+--------+--------+--------+ 
Y I 3 I 1 I 19 I 26 
---------+--------+--------+--------+ 
TOTAL 28 38 66 

CHI-SQUARE 4.220 OF= PROB=0.0399 

TABLE OF Q10 BY RATI028 

Q10 RATI028 

FREQUENCY! IN IY TOTAL 
--------·+--------~--------+--------+ 
N I 3 I 52 I 6 I 58 
---------+--------+--------+--------+ 
Y I ol 31 51 8 
---------+--------+--------+--------+ 
TOTAL 55 11 66 

CHI-SQUARE 13.769 OF= PROB=0.0002 

Q9_4 

TABLE OF Q9_4 BY RATI028 

RATI028 

FREQUENCY! IN IY TOTAL 
---------+--------+--------+--------+ 
N I 2 I 49 I 7 I 56 
---------+--------+-------~+--------+ 
Y I 1 I 6 I 4 I 1o 
---------+--------+--------+--------+ 
TOTAL 55 11 66 

CHI-SQUARE 4.620 OF= PROB=0.0316 

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. 



RD 

TABLE OF RD BY RATI029 

RATI029 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 11 sl ol s 
---------+--------+--------+--------+ 
v I 2 I 35 I 22 I s1 
---------+--------+--------+--------+ 
TOTAL 44 22 66 

CHI-SQUARE 5.211 OF= 1 PROB=0.0225 
TABLE OF Q10 BY RATI030 

Q10 RATI030 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 3 I 55 I 3 I 58 
---------+--------+--------+--------+ 
v I ol 6j 21 a 
---------+--------+--------+--------+ 
TOTAL 61 5 66 

CHI-SQUARE 3.947 OF= PROB=0.0469 

TABLE OF OINNERG BY RATI032 

DINNERG RATI032 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ I 1 I 1 I 1s I 26 
---------+--------+--------+--------+ 

2 I 1 I 10 I 3 I 13 
--~------+--------+--------+--------+ 

3 I 1 I 9 I 1a I 21 
---------+--------+--------+--------+ 
TOTAL 26 40 66 

CHI-SQUARE 9.778 OF= 2 PROB=0.0075 

TABLE OF AGE BY RATI032 

AGE RATI032 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

I 2 I 9 I 3o I 39 
---------+--------+--------+--------+ 

3 I 1 1 11 I 10 I 21 
---------+--------+--------+--------+ 
TOTAL 26 40 66 

CHI-SQUARE 10.631 OF= PROB=0.0011 

Q9_2 

TABLE OF Q9_2 BY RATI034 

RATI034 

FREQUENCY! IN lv 1 TOTAL 
---------+--------+--------+--------+ 
N I 2 I 58 I 6 I 64 
---------+--------+--------+--------+ 
Y I oj 11 21 3 
---------+--------+--------+--------+ 
TOTAL 59 8 67 

CHI-SQUARE 8.046 OF= PROB=0.0028 

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 SALARY BY GOALS 

SALARY GOALS 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

I 1 I 1 I 6 I 13 
---------+--------+--------+--------+ 

3 1 1 I 1 I 31 I 38 
---------+--------+--------+--------+ 

5 I 1 I 3 I 12 I 15 
---------+--------+--------+--------+ 
TOTAL 17 49 66 

CHI-SQUARE 6.693 OF= 2 PROB=0.0352 

Q9_1 

TABLE OF Q9_1 BY GOALS 

GOALS 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 2 I 14 I . 49 I 63 
---------+--------+--------+--------+ 
y I 11 31 Ol 3 
-----~---+--------+--------+--------+ 
TOTAL 17 49 66 

:HI-SQUARE 9.059 OF= PROB=0.0026 

TABLE OF HD BY GA3 

HD GA3 

:'"REQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

2 I 1 I 14 I 20 I 34 
---------+--------+--------+--------+ 

3 I 2 I 4 I 21 I 31 
---------+--------+--------+--------+ 

4 I o I o I 1 I 
---------+--------+--------+--------+ 
TOTAL 18 48 66 

CHI-SQUARE 6.91e OF= 2 PROB=0.0315 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



Q9_4 

TABLE OF Q9_4 BY GOALS 

GOALS 

FREQUENCY! IN tv 1 TOTAL 
---------+--------+--------+--------+ 
N I 2 I 17 I 39 I 56 
---------+--------+--------+--------+ 
v I 1 I o I to I 10 
---------+--------+--------+--------+ 
TOTAL 17 49 66 

CHI-SQUARE 4.089 OF= PROB=0.0432 

POSN 

TABLE OF POSN BY GA3 

GA3 

FREQUENCY! IN tv 1 TOTAL 
---------+--------+--------+--------+ 

1 I 1 I 2 I 24 I 2s 
---------+--------+--------+--------+ 

3 I 2 I 4 I 11 I 1s 
---------+--------+--------+--------+ 

s I o I 12 I 13 1 2s 
---------+--------+--------+--------+ 
TOTAL . 18 48 66 

CHI-SQUARE 10.443 OF= 2 PROB=0.0054 

TABLE OF SALARY BY GA3 

SALARY GA3 

FREQUENCY! IN tv 1 TOTAL 
---------+--------+--------+--------+ 

1 I 1 I 1o I 3 I 13 
---------+--------+--------+--------+ 

3 I 1 I 1 I 31 I 38 
---------+--------+--------+--------+ 

s I 1 I 1 I 14 I ts 
---------+--------+--------+--------+ 
TOTAL 18 48 66 

CHI-SQUARE 20.869 OF= 2 PROB=0.0001 

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 SALARY BY GA4 

SALARY GA4 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 

1 I 1 I 13 I o I 13 
---------+--------+--------+--------+ 

3 I 1 .1 23 I ts 1 38 
---------+--------+--------+--------+ 

s I 1 I 1 I . a 1 1s 
---------+--------+--------+--------+ 
TOTAL 43 23 66 

CHI -SQUARE 9. 569 OF= 2 PROB=0.0084 

Q9_4 

TABLE OF Q9_4 BY GA4 

GA4 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 2 I 40 I 16 I 56 
---------+--------+--------+--------+ 
v I 1 I 3 ·1 1 I 10 
---------+--------+--------+--------+ 
TOTAL 43 23 66 

CHI-SQUARE 6.414 OF= PROB=0.0113 

TABLE OF Q11_2 BY GA4 

Q11_2 GA4 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 3 I 43 I 2 1 I 64 
---------+--------+--------+--------+ 
v I ol ol 21 2 
---------+--------+--------+--------+ 
TOTAL 43 23 66 

CHI-SQUARE 3.856 OF= PROB=0.0496 

TABLE OF Q11_3 BY GA4 

Q11_3 GA4 

FREQUENCY! IN IY TOTAL 
---------+--------+--------+--------+ 
N I 2 I 43 I 2 1 I 64 
---------+--------+--------+--------+ 
y I 11 Ol 21 2 
---------+--------+--------+--------+ 
TOTAL 43 23 66 

CHI-SQUARE 3.856 OF= PROB=0.0496 

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 SALARY BY GAS 

SALARY GAS 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

1 I 1 I 13 I o I 13 
---------+--------+--------+--------+ 

3 I 1 I 2 1 I 11 I 3s 
---------+--------+--------+--------+ 

s I 1 I 6 I 9 I 1s 
---------+--------+--------+--------+ 
TOTAL 40 26 66 

CHI-SQUARE 11.572 OF= 2 PROB=0.0031 

TABLE OF SALARY BV GA7 

SALARY GA7 

FREQUENCY I IN I v TOTAL 
---------+--------+--------+--------+ 

1 1 1 I 10 1 3 I 13 
---------+--------+~-------+--------+ 

3 1 1 I 1s I 23 I 3s 
---------+--------+--------+--------+ 

s 1 1 1 4 1 11 1 1s 
---------+--------+--------?--------+ 
TOTAL 29 37 66 

CHI-SQUARE 7.S66 OF= 2 PROB=0.0196 

TABLE OF BFSTG BY GA7 

BFSTG GA7 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

I 2 I 13 I 22 I 3s 
---------+--------+--------+--------+ 

2 I o I 12 I s I 11 
---------+--------+--------+--------+ 

3 I 1 I 4 I 10 I 14 
---------+--------+--------+--------+ 
TOTAL 29 37 66 

CHI-SQUARE 6.900 OF= 2 PROB=0.0317 

TABLE OF Q11_4 BV GAS 

Q11_4 GAS 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 3 I 54 I 11 I 65 
---------+--------+--------+--------+ 
v I o I o I 1 I 
---------+--------+--------+--------+ 
TOTAL 54 12 66 

CHI -SQUARE 4. 569 OF= PROB=0.0326 

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. 



Q9_4 

TABLE OF Q9_4 BY GA9 

GA9 

FREQUENCY I IN I y TOTAL 
---------·--------·--------·--------+ 
N I 2 I 39 I 17 I 56 
---------·--------·--------+--------+ 
v I 1 I 3 I 1 I 1o 
---------·--------·--------·--------+ 
TOTAL 42 24 66 

CHI-SQUARE 5. 762 OF= PROB=0.0164 

TABLE OF AGE BY GA9 

AGE GA9 

FREQUENCY! IN IV I TOTAL 
---------·--------·--------+--------+ 

1 1 2 1 21 I 1 a I 39 
---------+--------+--------+--------+ 

3 1 1 1 21 I 6 I 21 
---------·--------·--------+--------+ 
TOTAL 42 24 66 

Q9_4 

CHI-SQUARE 3.949 OF= PROB=0.0469 

TABLE OF Q9_4 BY GA10 

GA10 

FREQUENCY! IN IV I TOTAL 
---------·--~-----·--------·--------+ 
N I 2 I 30 I 26 I 56 
---------·--------+--------+--------+ 
y I 1 I I I 9 I 10 
---------·--------+--------·--------+ 
TOTAL 31 35 66 

CHI-SQUARE 6.467 OF= PROB=0.0110 

TABLE OF BFSTG BY GA13 

BFSTG GA13 

FREQUENCY I IN I y TOTAL 
---------·--------+--------+--------+ 

I 2 I 2s I 6 I 35 
---------·--------+--------+--------+ 

2 I o I 14 I 3 I 11 
---------+--------+--------+--------+ 

3 I 1 I 5 I 9 I 14 
---------·--------+--------+--------+ 
TOTAL 48 18 66 

CHI-SQUARE 12.274 OF= 2 PROB=0.0022 

TABLE OF LUNCHG BY GA13 

LUNCHG GA13 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 

2 1 2 1 32 I 6 I 3a 
---------+--------·--------+--------+ 

3 1 1 1 16 I 12 I 2a 
---------·--------+--------+--------+ 
TOTAL 48 18 66 

CHI-SQUARE 5.955 OF= PROB=0.0147 

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 ROUTE BY OEV5 

ROUTE DEVS 

FREQUENCYIN IV TOTAL 
---------~--------+--------+ 

1 1 8 I 20 I 28 
---------+--------+--------+ 

2 I 2 I 1o I 12 
---------+--------·--------+ 

3 1 4 I 3 I 1 
---------·--------+--------+ 

4 I 1 I 8 I 9 
---------+--------·--------+ 

5 I 8 I 5 I 13 
---------+--------+--------+ 

23 46 69 TOTAL 

CHI-SQUARE 10.225 OF= 4 PROB=0.0368 

TABLE OF DINNERG BY DEV5 

DINNERG DEV5 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I s I 22 I 21 
---------+--------+--------+ 

2 I 9 I s I 14 
---------+--------+--------+ 

3 I 9 I 19 ·1 28 
---------+--------+--------+ 
TOT-AL 23 46 69 

CHI-SQUARE 8.720 OF= 2 PROB=0.0128 

TABLE OF LUNCHG BY DEVB 

LUNCHG DEV8 

FREQUENCVIN IV TOTAL 
---------+--------+--------+ 

2 I 36 I 4 I 4o 
---------+--------+--------+ 

3 1 1s I 1o I 29 
---------+--------+--------+ 
TOTAL 55 14 69 

CHI-SQUARE 6.231 OF= PROB=0.0126 

TABLE OF Q10 BY DEV9 

Q10 DEV9 

FREQUENCY IN I y TOTAL 
---------+-~------+--------+ 
N I 61 I 0 I 61 
---------+--------+--------+ 
v I 1 I 1 I a 
---------+--------+--------+ 
TOTAL 62 7 69 

CHI-SQUARE 59.401 OF= PROB=0.0001 

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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AGE 

TABLE OF AGE BY OEV9 

OEV9 

FREQUENCVIN IV TOTAL 
---------+--------+--------+ 

I 34 I 1 I 41 
---------+--------+--------+ 

3 1 28 I o I 28 
---------+--------+--------+ 
TOTAL 62 7 69 

CHI-SQUARE 5.320 OF= PROB=0.0211 

TABLE OF SALARY BY OEV10 

SALARY DEV10 

FREQUENCVIN IV TOTAL 
---------+--------+--------+ 

1 I 14 I o I 14 
---------+--------+--------+ 

3 I 2a I 11 I 39 
---------+--------+--------+ 

5 I 15 I 1 I 16 
---------+--------+--------+ 
TOTAL 57 12 69 

CHI-SQUARE 7.504 OF= 2 PROB=0.0235 

Q9_1 

TABLE OF Q9_1 BY QC11 

QC11 

FREQUENCVIN .IV I TOTAL 
---------+--------+--------+ 
N I 1 I 64 I 65 
---------+--------+--------+ 
v I 1 I 3 1 4 
---------+--------+--------+ 
TOTAL 2 67 69 

CHI-SQUARE 7.369 OF= PROB=0.0066 

TABLE OF : .v BY QC14 

Q10 QC14 

FREQUENCVIN IV TOTAL 
---------+--------+--------+ 
N I 3 I 58 I 61 
---------+--------+--------+ 
v I 5 I 3 I a 
---------+--------+--------+ 
TOTAL 

CHI-SQUARE 

8 

22.878 

61 

OF= 

69 

PROB=0.0001 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF DINNERG BY QC14 

DINNERG QC14 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 

1 I 2 I 25 I 21 
---------+--------+--------+ 

2 I 5 I 9 I 14 
---------+--------+--------+ 

3 I 1 I 21 I 28 
---------+--------+--------+ 
TOTAL 8 61 69 

CHI-SQUARE 10.166 OF= 2 PROB=0.0062 

TABLE OF YRSFSM BY QC1S 

YRSFSM QC15 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 I 10 I 1 I 11 
---------+--------+--------+ 

2 I 8 I 8 I 16 
---------+--------+--------+ 

3 I 1 I . 12 I 13 
---------+--------+--------+ 

4 I 3 I 20 I 23 
---------+---~----+--------+ 
TOTAL 22 47 69 

CHI-SQUARE 15.361 OF= 3 PROB=0.0015 

TABLE OF ROUTE BY QC16 

ROUTE . QC16 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 I 5 I 23 I 28 
---------+--------+--------+ 

2 I 6 I 6 I 12 
---------+--------+--------+ 

3 I 5 I 2 I 1 
---------+--------+--------+ 

4 I 4 I 5 I 9 
---------+--------+--------+ 

5 I a I 5 I 13 
---------+--------+--------+ 
TOTAL 28 41 69 

CHI-SQUARE 11.624 OF= 4 PROB=0.0204 

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 POSN BY QC16 

POSN QC16 

FREQUENCYIN IY I TOTAL 
---------+--------+--------+ 

1 I 16 I 11 I 21 
---------+--------+--------+ 

3 I 6 I 11 I 11 
---------+--------+--------+ 

5 I 6 I 19 I 25 
---------+--------+--------+ 
TOTAL 28 41 69 

CHI-SQUARE 6.954 OF= 2 PROB=0.0309 

TABLE OF YRSFSM BY QC16 

VRSFSM QC16 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 

1 I 1 I 1o I 11 
---------+--------+--------+ 

2 I 11 I 5 I 16 
---------+--------+--------+ 

3 I 1 I 12 I 13 
---------+--------+--------+ 

4 I 9 I 14 I 23 
---------+--------+--------+ 
TOTAL 28 41 69 

CHI-SQUARE 11.119 OF= 3 PROB=0.0111 

TABLE OF ROUTE BY QC18 

ROUTE QC 18 

FREQUENCYIN IY I TOTAL 
---------+--------+--------+ 

1 I 12 I 16 I 28 
---------+--------+--------+ 

2 I 5 I 1 I 12 
---------+--------+--------+ 

3 I 1 I o I 1 
---------+--------+--------+ 

4 I 3 I 6 I 9 
---------+--------+--------+ 

5 I 3 I 10 I 13 
---------+--------+--------+ 
TOTAL 30 39 69 

CHI-SQUARE 11.699 OF= 4 PROB=0.0197 

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 POSN BY QC18 

POSN QC18 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 

1 I 11 I 10 I 21 
---------+--------+--------+ 

3 I 6 I 11 I 11 
---------+--------+--------+ 

5 I 1 I 18 I 25 
---------+--------+--------+ 
TOTAL 30 39 69 

CHI-SQUARE 7.072 DF"' 2 PR0B"'0.0291 

TABLE OF Q12 BY ~C20 

Q12 QC20 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 13 I 27 I 40 
---------+--------+--------+ 
v I 3 I 26 I 29 
---------+--------+--------+ 
TOTAL 16 53 69 

CHI-SQUARE 4.633 OF"' PR0B"'0. 0314 

TABLE OF AGE BY QC22 

AGE QC22 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 1 3 1 38 I 41 
---------+~-------+--------+ 

3 1 ~ l 20 I 2s 
---------+--------+--------+ 
TOTAL 11 58 69 

CHI-SQUARE 5.609 DF"' PR0B"'0.0179 

TABLE OF POSN BY IC26 

POSN IC26 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 13 I 14 I 21 
---------+--------+--------+ 

3 I 4 I 13 I 11 

---------+--------+--------+ 
5 4 1 21 I 25 

---------+--------+--------+ 
TOTAL 21 48 69 

CHI-SQUARE 6.845 OF"' 2 PROB"'0.0326 

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 BFSTG BY IC27 

BFSTG IC27 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 20 I 11 I 37 
---------+--------+--------+ 

2 I 13 I 4 I 11 
---------+--------+--------+ 

3 I 5 I 10 I 15 
---------+--------+--------+ 
TOTAL 38 31 69 

CHI-SQUARE 6.026 OF= 2 PROB=0.0491 

TABLE OF AGE BY IC28 

AGE IC28 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 26 I 15 I 41 
---------+--------+--------+ 

3 I 9 I 19 I 28 
---------+--------+--------+ 
TOTAL 35 34 69 

CHI-SQUARE 6.510 OF= PROB=0.0107 

TABLE OF OINNERG BY IC28 

OINNERG IC28 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 1 13 1 14 I 21 
---------+--------+--------+ 

2 1 12 1 2 I 14 
---------+--------+--------+ 

3 1 1o 1 18 I 28 
---------+--------+--------+ 
TOTAL 35 34 69 

CHI-SQUARE 9.453 OF= 2 PROB=0.0089 

TABLE OF LUNCHG BY IC28 

LUNCHG IC28 

FREQUENCY IN I y TOTAL 
---------+--------+--------+ 

2 1 25 I 15 I 4o 
---------+--------+--------+ 

3 1 10 I 19 I 29 
---------+--------+--------+ 
TOTAL 35 34 69 

STATISTICS FOR 2-WAY TABLES 

CHI-SQUARE 5.280 DF= PROB=0.0216 

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 YRSFSM BY IC28 

YRSFSM IC28 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 

1 I 12 I s I 11 
---------+--------+--------+ 

2 I 10 I 6 I 16 
---------+--------+--------+ 

3 I 8 I s I 13 
---------+--------+--------+ 

4 I 5 I 1a I 23 
---------+--------+--------+ 
TOTAL 35 34 69 

CHI-SQUARE 11.910 OF= 3 PROB=0.0077 

TABLE OF 010 BY IC29 

Q10 IC29 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 59 I 2 I 61 
---------+--------+--------+ 
v I 4 I 4 I 8 
---------+--------+--------+ 
TOTAL 63 6 69 · 

CHI-SQUARE 19.445 OF= PROB=0.0001 

Q12 

TABLE OF Q12 BY IC29 

IC29 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 39 I 1 I 40 
---------+--------+--------+ 
v I 24 I s I 2s 
---------+--------+--------+ 
TOTAL 

CHI-SQUARE 

63 6 

4. 601 OF= 

69 

PROB=0.0319 

TABLE OF Q11_2 BY IC29 

Q11_2 IC29 

FREQUENCVIN IV I TOTAL 
---------+--------+--------+ 
N I 62 I 5 I 67 
---------+--------+--------+ 
v I 1 I 1 I 2 
---------+--------+--------+ 
TOTAL 63 6 69 

CHI-SQUARE 4.426 DF= PROB=0.0354 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF Q12 BY IC30 

Q12 IC30 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 25 I 15 I 40 
---------+--------+--------+ 
v I 10 I 19 I 29 
---------+--------+--------+ 
TOTAL 35 34 69 

CHI-SQUARE 5.280 OF= PROB=0.0216 

TABLE OF SALARY BY IC30 

SALARY IC30 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 1 10 1 4 I 14 
---------+--------+--------+ 

3 1 21 I 18 I 39 
---------+--------+--------+ 

5 I 4 I 12 I 16 
---------+--------+--------+ 
TOTAL 35 34 69 

CHI-SQUARE 6. 78.9 OF= 2 PROB=0.0336 

TABLE OF 012 BY IC31 

Q12 IC31 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 28 I 12 I 40 
---------+--------+--------+ 
v I 13 I 16 I 29 
---------+--------+--------+ 
TOTAL 41 28 69 

CHI-SQUARE 4.418 OF= PRDB=0.0356 

TABLE OF POSN BY IC32 

POSN IC32 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 1 11 1 10 I 21 
---------+--------+--------+ 

3 1 6 1 11 1 11 
---------+--------+--------+ 

5 I . 20 I s I 25 
---------+--------+--------+ 
TOTAL 43 26 69 

CHI-SQUARE 8.620 OF= 2 PROB=0.0134 

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 RD BY IC33 

RD IC33 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 5 I 5 I 10 
---------+--------+--------+ 
v 1 5o I s I 5s 
---------+--------+--------+ 
TOTAL 55 14 69 

CHI-SQUARE 6.383 OF= PROB=0.0115 

Q9_2 

TABLE OF Q9_2 BY IC33 

. IC33 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 54 I 12 I 66 
---------+--------+--------+ 
v 1 1 1 2 I 3 
---------+--------+--------+ 
TOTAL 55 14 69 

CHI -SQUARE 4. 171 OF= P"ROB=O. 0411 

TABLE OF POSN BY ORG34 

POSN ORG34 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 9 I 18 I 21 
---------+--------+--------+ 

3 I 1 I 16 I 11 
---------+--------+--------+ 

5 I 2 I 23 I 25 
---------+--------+--------+ 
TOTAL 12 57 69 

CHI-SQUARE 7.878 OF= 2 PROB=0.0195 

TABLE OF YRSFSM BY ORG35 

YRSFSM ORG35 

FREQUENCY IN I y TOTAL 
---------+--------+--------+ 

1 I 8 I 9 I 11 
---------+--------+--------+ 

2 I 13 I 3 I 16 
---------+--------+--------+ 

3 I 5 I 8 I 13 
---------+--------+--------+ 

4 I 8 I 15 I 23 
---------+--------+--------+ 
TOTAL 34 35 69 

CHI-SQUARE 9.119 OF= 3 PROB=0.0277 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



Q10 

TABLE OF Q10 BY ORG36 

ORG36 

FREQUENCYIN Jv TOTAL 
---------+--------+--------+ 
N I 40 I 21 I 61 
---------+--------+--------+ 
v I 2 I 6 I 8 
---------+--------+--------+ 
TOTAL 42 27 69 

CHI-SQUARE 4.888 OF= PROB=0.0270 

TABLE OF RO B\ WK~36 

RO ORG36 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 2 I 8 I 10 
---------+--------+--------+ 
v I 4o I 1s I ss 
---------+--------+--------+ 
TOTAL 42 27 69 

CHI-SQUARE 

Q10 

8.201 OF= 

TABLE OF 010 BY ORG37 

ORG37 

PROB=0.0042 

FREOUENCYIN IV I TOTAL 
---------+--------+--------+ 
N . I 60 I 1 I 61 
---------+--------+--------+ 
v I 1 I 1 I 8 
---------+--------+--------+ 
TOTAL 61 8 69 

CHI-SQUARE 50.867 OF= PROB=0.0001 

TABLE OF BFSTG BY ORG38 

BFSTG ORG38 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 1 24 I 13 I 37 
---------+--------+--------+ 

2 1 1s I 2 I 11 
---------+--------+--------+ 

3 I 6 I s I 1s 
---------+--------+--------+ 
TOTAL 45 24 69 

CHI-SQUARE 8.178 OF= 2 PROB=0.0168 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



Q9_4 

TABLE OF Q9_4 BY EFF1 

EFF1 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 0 I 0 I 58 I 58 
---------+--------+--------+--------+ 
v I 1 I 1 I 9 I 1o 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 5.887 OF= PROB=0.0153 

TABLE OF HO BY EFF1 

HO EFF1 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 

2 I o I o I 35 1 35 
---------+--------+--------+--------+ 

3 I 1 I o I 32 I 32 
---------+--------+--------+--------+ 

4 I o I 1 .I o I 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 68.000 OF= 2 PROB=0.0001 

TABLE OF RO BY EFF1 

RD EFF1 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 0 I 1 I 9 I 10 
---------+--------+--------+--------+ 
v I 1 I o I 58 I 58 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 5.887 OF= PROB=0.0153 

TABLE OF Q11_2 BY EFF1 

Q11_2 EFF1 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 0 I 66 I 66 
---------+--------+--------+--------+ 
v I o I 1 I 1 I 2 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 33.493 OF= PROB=0.0001 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
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TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALID TEST. 



TABLE OF Q11_3 BY EFF1 

Q11_3 EFF1 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 1 I 0 I 65 I 65 
---------+--------+--------+--------+ 
v I ol 11 21 3 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 21.990 OF= PROB=0.0001 

TABLE OF Q11_4 BY EFF1 

Q11_4 EFF1 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 0 I 67 I 67 
---------+--------+--------+--------+ 
v I o I 1 I o I 
---------+--------+--------+--------+ 
TOTAL 1 67 68 

CHI-SQUARE 

Q9_4 

68.000 OF= PROB=0.0001 

TABLE OF Q9_4 BY EFF3 

EFF3 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 0 I 17 I 41 I 58 
---------+--------+--------+--------+ 
v I 1 I o I 1o I 1o 
---------+--------+--------+--------+ 
TOTAL 17 51 68 

CHI-SQUARE 3.908 IJF= PROB=0.0481 

TABLE OF AGE BY EFF4 

AGE EFF4 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

1 1 o 1 31 1 10 I 41 
---------+--------+--------+--------+ 

3 I 1 I 11 I 16 I n 
---------+--------+--------+--------+ 
TOTAL 42 26 68 

CHI-SQUARE 8.381 OF= PR08=0.0038 
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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. 



Q10 

TABLE OF Q10 BY RUT 

RUT 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 21 I 39 I GO 
---------+--------+--------+--------+ 
v I ol ol sl s 
---------+--------+--------+--------+ 
TOTAL 21 47 68 

CHI-SQUARE 4.051 OF= PROB=0.0441 

Q9_1 

TABLE OF Q9_1 BY RUT 

RUT 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 18 I 46 I 64 
---------+--------+--------+--------+ 
v I ol 31 11 4 
---------+--------+--------+--------+ 
TOTAL 21 47 68 

CHI-SQUARE 

Q9_4 

3.875 iJF= 

TABLE OF Q9_4 BY RUT 

RUT 

PROB=0.0490 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 0 I 21 I 37 I 58 
---------+--------+--------+--------+ 
v I 1 I o I 10 I 10 
---------+--------+--------+--------+ 
TOTAL 21 47 68 

CHI-SQUARE 5.238 OF= PROB=0.0221 

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 YRSFSM BY QWL 

YRSFSM QWL 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

1 1 o I 10 I 1 I 11 
---------+--------+--------+--------+ 

2 I o I 13 I 3 I 1e 
---------+--------+--------+--------+ 

3 I o I 10 I 3 I 13 
---------+--------+--------+--------+ 

4 I 1 I 8 I 14 I 22 
---------+--------+--------+--------+ 
TOTAL 41 27 68 

CHI-SQUARE 9.714 DF= 3 PROB=0.0212 

Q11_3 

TABLE OF Q11_3 BY QWLM4 

QWLM4 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 6 I 59 I 65 
---------+--------+--------+--------+ 
v I o I 2 I 1 I 3 

. ---------+--------+--------+--------+ 
TOTAL 8 Go" 68 

CHI-SQUARE 9.113 OF= PROB=0.0025 

TABLE OF LUNCHG BY QWLM4 

LUNCHG QWLM4 

FREQUENCY! IN IV TOTAL 
---------+~-------+--------+--------+ 

2 I 1 I 2 I 37 I 3s 
---------+--------+--------+--------+ 

3 I o I e I 23 I 2s 
---------+--------+--------+--------+ 
TOTAL 8 60 68 

CHI-SQUARE 

09_4 

::1 RRO DF= PROB=0.0489 

TABLE OF Q9_4 BY QWLM6 

QWLM6 

FREQUENCY I IN I'/ TOTAL 
---------+--------+--------+--------+ 
N I 0 I . 4 1 I 17 I 58 
---------+--------+--------+--------+ 
v I 1 I 3 I 1 I 10 
---------+--------+--------+--------+ 
TOTAL 44 24 68 

CHI-SQUARE 6.184 DF= PROB=0.0129 

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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Q9_4 

TABLE OF Q9_4 BY QWLM7 

QWLM7 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 0 I 18 I 40 I 58 
---------+--------+--------+--------+ 
v I 1 I o I 10 I 10 ---------+--------+--------+--------+ 
TOTAL 18 50 68 

CHI-SQUARE 4.221 OF= PROB=0.0399 

TABLE OF SAL~RY BY QWLM7 

SALARY QWLM7 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 

1 1 o I 1 I 1 I 14 
---------+--------+--------+--------+ 

3 I 1 I 10 I 2s I 3s 
---------+--------+--------+--------+ 

5 1 o I 1 I 15 I 16 
---------+--------+--------+--------+ 
TOTAL 18 50 68 

Q12 

CHI-SQUARE 7.344 OF= 2 PROB=0.0254 

TABLE OF Q12 BY QWLMS 

QWLMS 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 0 I 12 I 28 I 40 
---------+--------+--------+--------+ 
v I 1 I 2 I 26 r 2s 
---------+--------+--------+--------+ 
TOTAL 14 54 68 

CHI-SQUARE 5.263 OF= PROB=0.0218 

TABLE OF SALARY BY REW11 

SALARY REW11 

FREQUENCY! IN lv TOTAL 
---------+--------+--------+--------+ 

1 1 o I 10 I 4 I 14 
---------+--------+--------+--------+ 

3 1 1 1 11 I 21 I 3s 
---------+--------+--------+--------+ 

5 1 o 1 5 I 11 I 16 
---------+--------+--------+--------+ 
TOTAL 26 42 68 

CHI-SQUARE 8.250 OF= 2 PROB=0.0162 

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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Q9_3 

TABLE OF Q9_3 BY REW11 

REW11 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 23 I 42 I 65 
---------+--------+--------+--------+ 
v . I ol 31 ol 3 
---------+--------+--------+--------+ 
TOTAL 26 42 68 

CHI-SQUARE 7.592 OF= PROB=0.0059 

Q9_4 

TABLE OF Q9_4 BY REW12 

REW12 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 0 I 43 I 15 I 58 
---------+--------+--------+--------+ 
v I 1 I ·3 I 1 I 10 
---------+--------+--------+--------+ 
TOTAL 46 22 68 

CHI-SQUARE 5.070 OF= PROB=0.0243 

TABLE OF DINNERG BY REW14 

OINNERG REW14 

FREQUENCYf IN IV I TOTAL 
---------+--------+--------+--------+ 

1 I o I 1o I 11 1 21 
---------+--------+--------+--------+ 

2 I 1 I 1o I 3 1 13 
---------+--------+--------+--------+ 

3 I o I 2 1 I 1 1 2a 
---------+--------+--------+--------+ 
TOTAL 41 27 68 

CHI-SQUARE 10. 131 OF= 2 PROB=0.0063 

TABLE OF SALARY BY REW15 

SALARY REW15 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 

I o I 12 I 2 I 14 
---------+--------+--------+--------+ 

3 I 1 I 29 I 9 I 3a 
---------+--------+--------+--------+ 

s I o I 1 I 9 I 16 
---------+--------+--------+--------+ 
TOTAL 48 20 68 

CHI-SQUARE 7.694 OF= 2 PROB=0.0213 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT CHI-SQUARE MAY NOT BE A VALlO TEST. 
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TABLE OF AGE BY REW16 

AGE REW16 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 

1 I o I 33 I 8 I 4 1 
---------+--------+--------+--------+ 

3 I 1 I 21 I o I 21 
---------+--------+--------+--------+ 
TOTAL 60 8 68 

CHI-SQUARE 5.971 OF= PROB=0.0145 

TABLE OF Q10 BY REW16 

Q10 REW16 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 1 I 55 I 5 I 60 
---------+-----~--+--------+--------+ 
y I Ol 51 31 8 
---------+--------+--------+--------+ 
TOTAL 60 8 68 

CHI-SQUARE 5.785 OF= PROB=0.0162 

TABLE OF Q10 BY REW17 

Q10 REW17 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 28 I 32 I 60 
---------+--------+--------+--------+ 
Y I ol al ol 8 
---------+--------+--------+--------+ 
TOTAL 36 32 68 

CHI-SQUARE 8.059 OF= PROB=0.0045 

Q9_4 

TABLE OF Q9_4 BY REW19 

REW19 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 0 I 55 I 3 I 58 
---------+--------+--------+--------+ 
v I 1 I 1 I 3 I 1o 
---------+--------+--------+--------+ 
TOTAL 62 6 68 

CHI-SQUARE 6.535 OF= PROB=0.0106 

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 SALARY BY REW19 

SALARY REW19 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 

1 1 o I 14 I · o I 14 
---------+--------+--------+--------+ 

3 1 1 I 36 I 2 I 3a 
---------+--------+--------+~-------+ 

5 1 o 1 12 I 4 I 16 
---------+--------+--------+--------+ 
TOTAL 62 6 68 

CHI-SQUARE 7. 158 OF= 2 PROB=0.0279 

TABLE OF Q12 BY PM23 

Q12 PM23 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 36 I 4 I 40 
---------+--------+--------+ 
v I 1a I 11 I 2s 
---------+--------+--------+ 
TOTAL 54 15 69 

CHI-SQUARE 7.709 OF= 

Q9_4 

TABLE OF Q9_4 BY PM23 

PM23 

PROB=0.0055 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 48 I 10 I 58 
---------+--------+--------+ 
v 1 6 1 5 1 11 
---------+--------+--------+ 
TOTAL 54 15 69 

CHI-SQUARE 4.326 OF= PROB=0.0375 

TABLE OF Q11_3 BY PM24 

Q11_3 PM24 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 58 I a. I 66 
---------+--------+--------+ 
v I 1 I 2 I 3 
---------+--------+--------+ 
TOTAL 59 10 69 

CHI-SQUARE 6.889 OF= PROB=0.0087 

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 011_4 BY PM24 

Q11_4 PM24 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 59 I 9 I 68 
---------+--------+--------+ 
v I o I 1 I 
---------+--------+--------+ 
TOTAL 59 10 69 

CHI-SQUARE 5.987 OF= PROB=0.0144 

TABLE OF YRSFSM BY PM24 

YRSFSM PM24 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 11 I o I. 11 
---------+--------+--------+ 

2 I . 11 I 5 I 16 
---------+--------+--------+ 

3 1 13 1 o 1 13 
---------+--------+--------+ 

4 I 18 I 5 I 23 
---------+--------+--------+ 
TOTAL 59 10 69 

CHI-SQUARE 9.685 OF= 3 PROB=0.0214 

TABLE OF HD BY PM24 

HD PM24 

FREQUENCY IN I y TOTAL 
---------+--------+--------+ 

2 I 33 I 2 I 35 
---------+--------+--------+ 

3 1 26 I 1 I 33 
---------+--------+--------+ 

4 I o I · 1 I 
---------+--------+--------+ 
TOTAL 59 10 69 

CHI-SQUARE 9.279 OF= 2 PROB=0.0097 

WARNING: OVER 20% OF THE CELLS HAVE EXPECTED COUNTS LESS THAN 5. 
TABLE IS SO SPARSE THAT C~I-SQUARE MAY NOT BE A VALID TEST. 



Q12 

TABLE OF Q12 BY INNOV1 

INNOV1 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 22 I 18 I 40 
---------+--------+--------+ 
v I 9 I 20 I 29 
---------+--------+--------+ 
TOTAL 31 38 69 

CHI-SQUARE 3.902 OF= PROB=0.0482 

Q9_4 

TABLE OF Q9_4 BY INNOV1 

INNOV1 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 30 I 28 I 58 
---------+--------+--------+ 
v I 1 I 10 I 11 
---------+--------+--------+ 
TOTAL 31 38 69 

CHI-SQUARE 6.792 OF= PROB=0.0092 

Q12 

TABLE OF Q12 BY INNOV2 

INNOV2 

FREQUENCYIN IV TOTAL 
------·--+--------+--------+ 
N I 31 I 9 I 40 
---------+--------+--------+ 
v I 13 I 16 I 29 
---------+--------+--------+ 
TOTAL 44 25 69 

CHI-SQUARE 7.767 OF= PROB=0.0053 

Q9_1 

TABLE OF 09_1 BY INNOV2 

INNOV2 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 44 I 21 I 65 
---------+--------+--------+ 
v I o I 4 I 4 
---------+--------+--------+ 
TOTAL 44 25 69 

CHI-SQUARE 7.473 or= PROB=0.0063 

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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Q9_4 

TABLE OF Q9_4 BY INNOV2 

INNOV2 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 40 I 18 I 58 
---------+---~----+--------+ 
v 1 4 I 1 I 11 
---------+--------+--------+ 
TOTAL 44 25 69 

CHI -SQUARE 4. 254 OF= PROB=0.0392 

TABLE OF AGE BY INNOV2 

AGE INNOV2 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 22 I 19 I 41 
---------+--------+--------+ 

3 I 22 I 6 I 2s 
---------+--------+--------+ 
TOTAL 44 25 69 

CHI-SQUARE 

Q12 

4.469 OF= PROB=0.0345 

TABLE OF Q12 BY INNOV3 

INNOV3 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 18 I 22 I 40 
---------+--------+--------+ 
v I 3 I 26 I 29 
---------+--------+--------+ 
TOTAL 21 48 69 

CHI-SQUARE 

Q9_4 

9.536 OF= PROB=0.0020 

TABLE OF Q9_4 BY INNOV3 

INNOV3 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 21 I 37 I 58 
---------+--------+--------+ 
v I o I 11 I 11 
---------+--------+--------+ 
TOTAL 21 48 69 

CHI-SQUARE 5. 117 OF= PROB=0.0237 

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 RD BY INNOV3 

RD INNOV3 

FREQUENCYIN lv 1 TOTAL 
---------+--------+--------+ 
N I 0 I 10 I 10 
---------+--------+--------+ 
v . I 2 1 I 38 I ss 
---------+--------+--------+ 
TOTAL 21 48 69 

CHI-SQUARE 5.725 OF= PROB=0.0167 

TABLE OF ROUTE BY INNOV4 

ROUTE INNOV4 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 I 2a I o I 28 
---------+--------+--------+ 

2 I 12 I o I 12 
---------+--------+--------+ 

3 I 6 I 1 I 1 
---------+--------+--------+ 

4 I s I o I s 
---------+--------+--------+ 

s I 10 I 3 I 13 
---------+--------+--------+ 
TOTAL 65 4 69 

CHI-SQUARE 11.047 OF= 4 PROB=0.0260 

TABLE OF HD BY INNOV4 

HD INNOV4 

FREQUENCYIN lv 1 TOTAL 
---------+--------+--------+ 

2 I 35 I o I 3s 
---------+--------+--------+ 

3 I 3o I 3 1 33 
---------+--------+--------+ 

4 I o I 1 1 
---------+--------+--------+ 
TOTAL 65 4 69 

CHI-SQUARE 19.059 OF= 2 PROB=0.0001 

Q11_2 

TABLE OF 011_2 BY INNOV4 

INNOV4 

FREQUENCYIN . IV I TOTAL 
---------+--------+--------+ 
N I 64 I 3 I 67 
---------+--------+--------+ 
v I 1 I 1 I 2 
---------+--------+--------+ 
TOTAL 65 4 69 

CHI-SQUARE 7.369 OF= PROB=0.0066 

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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Q11_3 

TABLE OF Q11_3 BY INNOV4 

INNOV4 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 63 I 3 I 66 
---------+--------+--------+ 
v I 2 I 1 I 3 
---------+--------+--------+ 
TOTAL 65 4 69 

CHI-SQUARE 4.355 OFs PROB=0.0369 

Q11_4 

TABLE OF Q11_4 BY INNOV4 

INNOV4 

FREQUENCY IN' I y I TOTAL 
---------+--------+--------+ 
N I 65 I 3 I 6B 
---------+--------+--------+ 
v I o I 1 I 
---------+--------+--------+ 
TOTAL 65 4 69 

CHI-SQUARE 16.489 OF= PROB=0.0001 

Q9_4 

TABLE OF Q9_4 BY INNOV5 

INNOVS 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 58 I 0 I 58 
---------+--------+--------+ 
v I 9 I 2 I 11 
---------+--------+--------+ 
TOTAL 67 2 69 

CHI-SQUARE 10.860 OF= PROB=0.001C 

Q11_4 

TABLE OF Q11_4 BY INNOVS 

INNOVS 

FREQUENCYIN IV I TOTAL 
---------+--------+--------+ 
N I 67 I 1 I 68 
---------+--------+--------+ 
v I o I 1 I 
---------+--------+--------+ 
TOTAL 67 2 69 

CHI-SQUARE 33.993 OF= PROB=0.0001 

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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Q11_3 

TABLE OF Q11_3 BY INNOV5 

INNOV5 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 65 I 1 I 66 
---------+--------+--------+ 
v I 2 I 1 I 3 
---------+--------·-~------+ 
TOTAL 67 2 69 

CHI-SQUARE 10.322 OF= PROB=0.0013 

Q11_2 

TABLE OF Q11_2 BY INNOV5 

INNOV5 

FREQUENCYIN IY TOTAL 
---------+--------+--------+ 
N I 66 I 1 I 67 
---------+--------+--------+ 
v I 1 I 1 I 2 
---------+--------+--------+ 
TOTAL 67 2 69 

CHI-SQUARE 16.236 OF= PROB=0.0001 

TABLE OF HO BY INNOV5 

HO INNOV5 

FREQUENCYIN IY TOTAL 
---------+--------+--------+ 

2 I 35 I o I 35 
---------+--------+--------+ 

3 I 32 I 1 I 33 
---------+--------+--------+ 

4 I o I 1 I· 
---------+--------+--------+ 
TOTAL 67 2 69 

CHI-SQUARE 

Q9_4 

34.547 OF= 2 PROB=0.0001 

TABLE OF Q9_4 BY INNOV7 

INNOV7 

FREQUENCYIN IY TOTAL 
---------+--------+--------+ 
N I 58 I 0 I 58 

---------+--------+--------+ 
v I 10 I 1 I 11 
---------+--------+--------+ 
TOTAL 68 1 69 

CHI-SQUARE 5.350 OF= PROB=0.0207 

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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Q12 

TABLE OF Q12 BY INNOV8 

INNOV8 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 
N I 22 I 18 I 40 
---------+--------+--------+ 
v I 8 I 21 I 29 
---------+--------+--------+ 
TOTAL 30 39 69 

CHI-SQUARE 5. 141 OF= PROB=0.0234 

TABLE OF DINNERG BY INNOV8 

DINNERG INNOV8 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 9 I 18 I 21 
---------+--------+--------+ 

2 I 11 I 3 I 14 
---------+--------+--------+ 

3 I 10 I 18 I 28 
-----~---+--------+--------+ 

30 39 69 TOTAL 

CHI-SQUARE 8.834 OF= 2 PROB=0.0121 

TABLE OF SALARY BY INNOV8 

SALARY 

FREQUENCY IN 

INNOV8 

lv 
---------+--------+--------+ 

TOTAL 

I 9 I 5 I 14 
---------+--------+--------+ 

3 I 20 I 19 I 39 
---------+--------+--------+ 

5 1 1 I 15 I 16 
---------+--------+--------+ 
TOTAL 30 39 69 

CHI-SQUARE 12.457 OF= 2 PROB=0.0020 

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 ROUTE BY INNOV8 

ROUTE INNOV8 

FREQUENCYIN IY I TOTAL 
---------+--------+--------+ 

1 I 9 I 19 I 28 
---------+--------+--------+ 

2 I 6 I 6 I 12 
---------+--------+--------+ 

3 I 3 I 4 I 1 
---------+--------+--------+ 

4 I 8 I 1 I 9 
---------+--------+--------+ 

5 I 4 I 9 I 13 
---------+--------+--------+ 
TOTAL 30 39 69 

CHI-SQUARE 10.079 OF= 4 PROB=0.0391 

TABLE OF Q12 BY INNOV10 

Q12 INNOV10 

FREQUENCYIN IY TOTAL 
---------+--------+--------+ 
N I 9 I 31 I 40 
---------+--------+--------+ 
Y I o I 29 I 29 
---------+--------+--------+ 

9 60 69 TOTAL 

:HI-SQUARE 7.504 OF= PROB=0.0062 

TABLE OF DINNERG BY INNOV10 

DINNERG INNOV10 

FREQUENCYIN IY TOTAL 
---------+--------+--------+ 

1 I 1 I 26 I 21 
---------+--------+--------+ 

2 L 5 I 9 I 14 
---------+~-------+--------+ 

3 I 3 I 25 I 28 
---------+--------+--------+ 
TOTAL 9 60 69 

CHI-SQUARE 8.555 OF= 2 PROB=0.0139 

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 YRSFSM BY INNOV12 

YRSFSM INNOV12 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

I 17 I o I 17 
---------+--------+--------+ 

2 I 12 I 4 I 1s 
---------+--------+--------+ 

3 I 13 I o I 13 
---------+--------+--------+ 

4 I 15 I 8 I 23 
---------+--------+--------+ 
TOTAL 57 12 69 

CHI-SQUARE 11.803 OF= 3 PROB=0.0081 

TABLE OF AGE BY INNOV12 

AGE 'INNOV12 

FREQUENCYIN IV TOTAL 
---------+--------+--------+ 

1 I 37 I 4 I 41 
---------+--------+--------+ 

3 I 20 I 8 I 2a 
------·--+--------+--------+ 
TOTAL 57 12 69 

CHI-SQUARE 4.100 OF= PROB=0.0429 

Q9_4 

TABLE OF Q9_4 BY INNOV14 

INNOV14 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 56 I 1 I 57 
---------+--------+--------+--------+ 
v I o I 9 I 2 I 11 
---------+--------+--------+--------+ 
TOTAL 65 3 68 

CHI-SQUARE 5.900 OF= PROB=0.0151 

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. 

225 



TABLE OF Q10 BY EB03 

Q10 EB03 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 1 I 49 I 11 I 60 
---------+--------+--------+--------+ 
v I ol 41 41 8 
---------+--------+--------+--------+ 
TOTAL 53 15 68 

CHI-SQUARE 

Q9_3 

11.089 OF= PROB=0.0009 

TABLE OF Q9_3 BY EB03 

EB03 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--~-----+ 
N I 1 I 53 I 12 I 65 
---------+--------+--------+--------+ v 1 ol ol 31 3 
---------+--------+--------+--------+ 
TOTAL 53 15 68 

CHI-SQUARE 4.117 OF= PROB=0.0425 

TABLE OF Q11_2 BY EB06 

Q11_2 EB06 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 1 I 54 I 12 I 66 
---------+--------+--------+--------+ 
v I ol ol 21 2 
---------+--------+--------+--------+ 
TOTAL 54 14 68 

CHI-SQUARE 7.948 OF= PROB=0.004B 

TABLE OF Q11_3 BY EB06 

Q11_3 EBD6 

FREQUENCY I IN I y I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 53 I 12 I 65 
---------+--------+--------+--------+ 
Y I o I 1 I 2 I 3 

---------+--------+--------+--------+ 
TOTAL 54 14 68 

CHI-SQUARE 4.076 OF= 1 PROB=0.0435 

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. 

226 



TABLE OF Q11_4 BY EB06 

Q11_4 EB06 

FREQUENCY I IN I y I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 54 I 13 I 67 
---------+--------+--------+--------+ 
v I o I o I 1 I 
---------+--------+--------+--------+ 
TOTAL 54 14 68 

CHI-SQUARE 3.915 OF= 

Q9_4 

TABLE OF Q9_4 BY EB07 

EB07 

PROB=0.0479 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 51 I 6 I 57 
---------+--------+--------+--------+ 
v I o I 6 I 5 I 11 
---------+--------+--------+--------+ 
TOTAL 57 11 68 

CHI-SQUARE 8.296 OF= PROB=0.0040 

TABLE OF Q11_4 BY EB07 

Q11_4 EB07 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 57 I 10 I 67 
---------+--------+--------+--------+ 
v I o I o I 1 I 
---------+--------+--------+--------+ 
TOTAL 57 11 68 

CHI-SQUARE 5.259 OF= PROB=0.0218 

TABLE OF Q10 BY EB08 

Q10 EB08 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 
N I 1 I 48 I 12 I 60 
---------+--------+--------+--------+ 
y I Ol 31 51 8 
---------+--------+--------+--------+ 
TOTAL 51 17 68 

CHI-SQUARE 6.800 OF= PROB=0.0091 

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 RD BY EB012 

RD EB012 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 0 I 8 I 2 I 10 
---------+--------+--------+--------+ 
v I 1 I 56 I 2 I 5s 
---------+--------+--------+--------+ 
TOTAL 64 4 68 

CHI-SQUARE 4.221 OF= PROB=0.0399 

Q12 

TABLE OF Q12 BY EB013 

EB013 

FREQUENCY! IN IV 0 I TOTAL 
---------+--------+--------+--------+ 
N I 0 0 I 23 I 17 I 40 
---------+--------+--------+--------+ 
v I 1 I 23 I 5 I 28 
---------+--------+--------+--------+ 
TOTAL 46 22 68 

CHI-SQUARE 4.570 OF:o PROB=0.0325 

SALARY 

TABLE OF SALARY BY EB013 

EB013 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 

1 I o I 11 I 3 I 14 
---------+--------+--------+--------+ 

3 I 1 I 2 1 I 11 I 38 
---------+--------+--------+--------+ 

5 I o I 14 I 2 I 1s 
---------+--------+--------+--------+ 
TOTAL 46 22 68 

CHI-SQUARE 6.308 OF= 2 PROB=0.0427 

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 LUNCHG BY EB014 

LUNCHG EB014 

FREQUENCY! IN ' IV I TOTAL 
---------+--------+--------+--------+ 

2 I o I 20 I 20 I 4o 
---------+--------+--------+--------+ 

3 1 1 1 21 I 7 I 2a 
---------+--------+--------+--------+ 
TOTAL 41 27 68 

CHI-SQUARE 4.300 OF= PROB=0.0381 

ROUTE 

TABLE OF ROUTE BY DMP17 

DMP17 

FREQUENCY I IN I v TOTAL 
---------+--------+--------+--------+ 

1 I o I 2s I 3 I 2s 
---------+--------+--------+--------+ 

2 I o I 9 I 3 I 12 
---------+--------+--------+--------+ 

3 I ol 71 ol 7 
---------+--------+--------+--------+ 

4 I ol 91 ol 9 
---------+--------+--------+--------+ 

5 I 1 I 7 I 5 I 12 
---------+--------+--------+--------+ 
TOTAL 57 11 68 

CHI-SQUARE 

RO 

10.143 OF= 4 PROB=0.0381 

TABLE OF ·Ro BY DMP17 

DMP17 

FREQUENCY I IN I v TOTAL 
---------+--------+--------+--------+ 
N I 0 I 6 I 4 I 10 
---------+--------+--------+--------+ 
v I t I 5t I 7 I 5s 
---------+--------+--------+--------+ 
TOTAL 57 11 68 

CHI-SQUARE 4.907 OF= PROB=0.0267 

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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DINNERG 

TABLE OF DINNERG BY DMP17 

DMP17 

FREQUENCY! IN IV I TOTAL 
---------+--------+--------+--------+ 

1 I o I 23 I 4 1 27 
---------+--------+--------+--------+ 

2 I o I 8 I · 6 I 14 
---------+--------+--------+--------+ 

3 I 1 I 2s I 1 1 27 
---------+--------+--------+--------+ 
TOTAL 57 11 68 

CHI-SQUARE 10.484 OF= 2 PROB=0.0053 

Q11_2 

TABLE OF Q11_2 BY OMP18 

DMP18 

FREQUENCY! IN IV TOTAL 
---------+--------+--------+--------+ 
N I 1 I 48 I 18 I 66 
---------+--------+--------+--------+ 
v I ol ol 21 2 
---------+--------+--------+--------+ 
TOTAL 48 20 68 

CHI-SQUARE 4.945 OF= PROB=0.0262 

TABLE OF RD BY OMP19 

RO OMP19 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 
N I 0 I 8 I 2 I 10 
---------+--------+--------+--------+ 
v I 1 I 57 I 1 I 5s 
---------+--------+--------+--------+ 
TOTAL 65 3 68 

CHI-SQUARE 6.756 OF= PROB=0.0093 

TABLE OF AGE BY DMP19 

AGE OMP19 

FREQUENCY I IN I y TOTAL 
---------+--------+--------+--------+ 

I 1 I 4o I o I 40 
---------+--------+--------+--------+ 

3 I o I 25 I 3 I 2s 
---------+--------+--------+--------+ 
TOTAL 
CHI-SQUARE 

65 

4 484 OF= 

3 68 

PROB=0.0342 

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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