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Abstract. The purpose of this study is to clarify a method for generating a “pri-
ority order for improvement” and “specific ideas for improvement” to support 
the improvement of the motivation of employees, and to verify the effectiveness 
of the method by a questionnaire given to employees of an actual company. 
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1   Introduction 

Recently, more and more Japanese enterprises are expanding throughout the world, 
while at the same time overseas enterprises are expanding and increasingly coming 
over to Japan due to the globalization of business administration. Therefore, it is an-
ticipated that competition between Japanese and overseas enterprises will further 
increase. Under these circumstances, the tendency of younger employees to change 
occupations, the loss of the aging baby boomers who are retiring, and a lower aware-
ness and energy of employees have become subjects of discussion. In this social con-
text, enterprises should improve performance with a limited labor force. Therefore, 
management should form and maintain higher motivation in order to increase the 
ability and work efficiency of existing employees. Currently, many studies on the im-
provement of motivation are being published. They are confined to an understanding of 
the mechanism and structure of motivation. As a result, with only these studies, the 
priority order for improving motivation within a company and specific contents of 
these improvements are hardly understood. Therefore, it is very difficult to improve 
motivation with these studies. Additionally, the establishment of a method to support 
the improvement of motivation in order to constantly correspond to requests from 
employees is required.  

Consequently, this study clarifies a method for generating the “priority order for 
improvement” and “specific ideas for improvement” in order to support the improve-
ment of the motivation of employees. In addition to that, effectiveness of the method is 
discussed by using a questionnaire given to employees of an actual company. This 
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study proceeds through the steps shown below in order to establish this purpose. 1) 
Discussion of motivation and analysis methods through a bibliographic survey, 2) 
Clarification of methods for generating the priority order for improving motivation and 
specific ideas for improvement (hereinafter referred to as “motivation improvement 
support information”), 3) Analysis of a questionnaire given to employees of a company 
by a method proposed in this study, and 4) Discussion of the effectiveness of the 
method based on the results of the analysis.  

2   Factors Forming Motivation and Its Analytical Method 

At first, factors forming motivation in this study are discussed. Then, based on this 
discussion, an analytical method to generate motivation improvement support infor-
mation is discussed.  

2.1   Factors Forming Motivation 

Herzberg proposed a two factor theory that the factors by which people are made sat-
isfied (motivator factors) are different from the factors by which people are made 
dissatisfied (hygiene factors). However, motivator factors sometimes cause dissatis-
factions and hygiene factors sometimes cause satisfactions. Therefore, this theory is not 
always applicable to the present time [1]. 

In this study, both motivator factors and hygiene factors are assumed to be factors 
which improve motivation. Both of them are considered to be motivation formation 
factors in this study.  

Motivation formation factors are extracted from motivator factors and hygiene 
factors consisting of eight factors which Herzberg proposed as being closely–linked to 
motivation and interviews which Herzberg performed to investigate motivations.  

Fig. 1 shows the contents of an interview about “recognition”, which is one of the 
motivator factors and hygiene factors, and formation factors used in this study. The 
same process is repeated for seven other factors used to obtain formation factors. As a 
result, factors shown in the cause-effect diagram (Fig. 2) are used in this study. Major 
categories (ellipses) are called characteristic factors. Minor categories (rectangles) are 
called component factors. Characteristic factors consist of eight factors set up based on 
the motivator factors and hygiene factors (i.e., pay, growth, achievement, recognition, 
work, shop, working conditions, and personal relationship). Component factors are 
called detailed formation factors defining the characteristic factors. Component factors 
consist of 27 factors.  

2.2   Analytical Method for Motivation Improvement Support Information 

The analytical method for generating motivation improvement support information will 
now be explained. 

Analytical method for calculating the priority order for improvement. The 
following three points should be considered for deriving the priority order for 
improvement. 1) Factors forming motivation include factors which may be difficult to 
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Fig. 1. Example of extraction of motivation formation factor 

 

Fig. 2. Motivation formation factors 
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be observed directly as quantitative data. 2) The model should be set up freely because 
each company has different factors that form motivation. Therefore, the relationship 
among factors should be quantitatively analyzed considering these issues. 3) The 
relationship among factors should be considered carefully because factors forming 
motivation are intricately interrelated. 

Covariance structure analysis allows 1) and 2) shown above [2]. Graphical modeling 
is a method which allows 3) shown above. Graphical modeling can organize the rela-
tionship among factors, as shown in Fig. 3, by partial correlation coefficients in an 
exploratory manner [3].  

 

Fig. 3. Image of graphical modeling 

Consequently, organized motivation formation factors are extracted by using 
graphical modeling. Based on the results, the relationship among motivation formation 
factors is quantified by covariance structure analysis. Eight characteristic factors that 
are hardly measured by covariance structure analysis are used as latent variables. 
Component factors are used as observed variables.  

Analytical method for deriving ideas for improvements. The priority order for 
motivation formation factors shows factors to be improved. Opinions of employees 
should be considered to devise ideas for improvements concerning these factors. If the 
ideas for improvements reflect the opinions of employees in the field, the ideas will be 
received smoothly by those employees in the field and motivation will be improved. 

Therefore, text mining that can quantitatively catch opinions from open questions is 
used in this study to consider local input. In this study, the questionnaire, in an open 
question format (Fig. 4), is performed on employees concerning factors with higher 
priority for improvement. Possible ideas for improvements are derived based on the 
results. The questionnaire consists of a definition of requests (specific images) and a 
description of the reasons to extract broader opinions.  
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Fig. 4. Example of the questionnaire regarding requests of employees 

3   Method for Generating Motivation Improvement Support 
Information 

In this study, the method for generating motivation improvement support information is 
divided into two phases, which are the priority order for improvement of motivation 
factors and ideas for improvement.  

3.1   Priority Order for Improvement 

The priority order for improvement is calculated by the following three rough steps. 1) 
Questionnaire regarding satisfaction level towards work. 2) Quantification of each 
factor affecting motivation improvement by using covariance structure analysis and 
graphical modeling. 3) Derivation of motivation improvement priority order. 

Questionnaire regarding satisfaction level towards work. The level of satisfaction 
towards work is investigated by a six-level response for 27 component factors, as 
shown in Fig. 2. 

Level of the effect on motivation improvement. At first, a confirmatory factor 
analytic procedure is performed based on the questionnaire data obtained shown above 
in order to understand the relationship among latent variables. Then, graphical 
modeling is performed by using a simple correlation coefficient obtained by the 
confirmatory factor analysis in order to organize the factors. 

Calculation of the priority order for improvement. At first, a model is constructed 
based on the relationship organized shown above and covariance structure analysis is 
performed. Then, the total effect towards motivation formation factors is calculated 
based on the obtained path coefficient and the priority order for improvement is 
calculated based on the results. 

3.2   Ideas for Improvements 

Ideas for improvements are derived by three steps. Firstly, the questionnaire (Fig. 4) is 
performed concerning requests by employees for three factors which rank higher in the 
priority order for improvement shown above. Then, text mining is performed on the 
results of the questionnaire to execute a frequency analysis on certain words in the 
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requests from the employees. Finally, specific ideas for improvements are derived from 
the extracted requests.  

4   Discussion of the Effectiveness 

The effectiveness of the methodology proposed in this study is verified in the following 
four steps:  

• Step 1: The questionnaire is given to employees of an actual company. In this study, 
the questionnaire was conducted at a restaurant business. Business hours are from 
17:00 to 24:00, seven days a week. The subjects included 31 employees working at the 
restaurant. The investigation was performed from November 21 to December 5, 2008.  

• Step 2: The methodology proposed in this study is applied to the data obtained from 
the questionnaire to generate a “priority order for improvement” and “specific ideas 
for improvements” as motivation improvement support information.  

• Step 3: From the viewpoint of goodness of model fit (GFI and AGFI), the generated 
priority order for improvement and specific ideas for improvements are then com-
pared to a model which does not consider the relationship among the factors.  

• Step 4: Motivation improvement support information is then proposed to the man-
ager of the company to which the questionnaire is performed. The manager is asked 
to judge the effectiveness of the ideas for improvement.  

4.1   Motivation Improvement Support Information Based on Questionnaire Data 

Factors making up the top three priorities were “work volume,” “achievement,” and 
“labor hours”, from highest to lowest.  

The frequency of “reason” data in the questionnaire regarding employee requests 
was analyzed concerning “work volume”, which ranked first. Fig. 5 shows the results. 
The frequency analysis shows that the labor amount is different depending on the sec-
tion. Therefore, ideas for improvements include that busy sections should be given 
some help to eliminate this variation in labor amount by section.  

4.2   Comparison to a Model Which Does Not Consider the Relationship among 
the Factors 

Our model was compared to a model which did not consider the relationship among the 
factors. Fig. 6 shows the results. The model used in this study shows a rather higher GFI 
and AGFI, and has more validity as compared with models which do not consider the 
relationship among the factors.  

Priority order for improvement was compared between our model and a model 
which does not consider the relationship among the factors. As a result, the factors 
which ranked first were different between the two models. We asked employees about 
“challenge”, which rank first in the model which does not consider the relationship 
among the factors. They said, “We think the labor amount is a problem. However, there 
is no large problem concerning the challenge. A priority order which considers the 
relationship among the factors mirrors reality better.” 
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Fig. 5. One idea for the improvement of work volume 

Therefore, the priority order for improvement considering the relationship among 
the factors proposed in this study is “a priority order for improvement with higher 
reliability.”  

 

Fig. 6. Comparison to a model not considering the relationship among the factors 
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4.3   Motivation Improvement Support Information Evaluated by the Manager 

The motivation improvement support information generated by the method proposed in 
this study was presented to the manager. The manager commented as follows:  

• That is an idea of improvement derived from the questionnaire given to employees. 
Therefore, it is an idea of improvement considering the characteristics of the res-
taurant. It is expected that the idea would improve the actual situation.  

• It is an interesting idea for improvement because we can understand relationships 
between co-workers which are not conceivable.   

• Some ideas for the improvements are impossible in the current situation.  

As shown above, there are some problems in that feasibility of the ideas for im-
provement is not considered. However, derivation of the ideas for improvements may 
support improvements that enhance motivation.  

5   Conclusion 

A questionnaire was given to employees of a collaborating company by using the 
methodology proposed in this study based on the discussion of effectiveness shown 
above. As a result, priority order for improvement and ideas for improvements are 
expected to have an effect.  

As mentioned above, the method to conduct a “presentation of priority for im-
provement” and “proposal of specific ideas for improvement” to improve motivation 
has been clarified.  
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