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Abstract:  This research study proposes an instrument and a method for 

measuring the satisfaction of users of digital libraries of e-journals. The 

satisfaction questionnaire has questions on an eight point Lickert Scale about the 

various factors, which affect the satisfaction of the user of the digital library. 

These questions which were fundamented on user studies of digital libraries, on 

the literature of computer science and administration of information systems, 

included general questions on the satisfaction of the users; and satisfaction with 

specific aspects of the quality and the content of the system. Satisfaction with 

the quality of the system included questions on the search resources, the 

usability (ease of use, flexibility. readability, organization of information and 

sequence of the screens), and the access to the system (ease of access and 

speed). Satisfaction with the contents of the system included questions about the 

number of journals, their quality, their relevance, chronological coverage, up-to-

datedness, reliability and availability of full text). A method was developed, 

adapted from Bailey e Pearson (1983), who defined satisfaction as the sum of 

the user’s, positive or negative reaction to a set of factors. The method not only 

makes it easier to compare satisfaction among different areas of knowledge or 

among different categories of factors but also allows the normalization of results 

to neutralize the impact to null responses. The method was demonstrated 

verifying the degree of satisfaction of engineering faculty who were users of the 

Brazilian Capes Portal of E-Journals. The population studied came from 17 

federal universities from all 5 geographic regions of Brazil. Data was collected 

by mean of a web-survey answered by 544 engineering faculty. Further research 

and improvements in the method proposed are suggested. 
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1. Introduction 
This paper proposes an instrument and a method for measuring the satisfaction 

of users of digital libraries of e-journals. This method which was fundamented 

on the literature of computer science and administration of information systems, 

included general questions on the satisfaction of the users; and satisfaction with 

specific aspects of the quality and the content of the system. The use of such 

method was demonstrated with a sample of engineering faculty who were users 

of the Brazilian CAPES Portal of E-Journals. The Capes Portal is the largest of 

its type in Brazil, offering, by the end of 2013, access to over 33 thousand 

scientific journals and 130 databases in all areas of knowledge (Capes, 2013). 

The article starts with the review of the concept and theory of success of 

information systems and of the construct of user satisfaction. Next, the 

instruments for measurement of satisfaction and the Bailey and Pearson (1983) 

methodology are presented. The proposed instrument and method are then 

presented and demonstrated through the case study with the engineering faculty.  

 

2. Information systems success and user satisfaction 
Authors such as Ives, Olson e Baroudi. (1983), DeLone e McLean (1992), Rey 

Martin (2000) e Melone (1990), privileged in this review, have conducted 

surveys of the scientific literature on information success and user satisfaction. 

In their search for the definition for information system success, DeLone e 

McLean (1992), analyzed around 180 research studies, published in 7 journals 

from the area of administration, from 1981 to 1988, and synthetized them in a 

model, based on Shannon e Weaver (1949) theory and on Mason  Mason 

(1978). In order to define the measures and definitions of success used in these 

studies, they found 6 interdependent constructs and proposed their model of 

success (FIG. 1): 

 

 

 
  

Figure 1 – Model of Information System Success 

Source: DELONE; MCLEAN, 1992. 
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According to DeLone e McLean (1992), user satisfaction is, probably one of the 

most important dependent variables used to measure information system 

success, for at least three reasons: first, because it has a high degree of face 

validity as it is hard to deny the success of a system which the users like; 

second; for the various instruments, such as the one developed by Bailey and 

Pearson and others derivate from it, that reliably measure satisfaction and make 

it easy to compare, and third, because of the other variables are so much harder 

to measure empirically or are conceptually poorer. (DeLone and Mclean, 1992, 

p. 69). 

The vision of the satisfaction of the users as an indication of system success 

probably originated with Cyert and March in 1963 (Ives, Olson and Baroud, 

1983; Bailey and Pearson, 1983). The concept of satisfaction proposed by Cyert 

and March (1963) suggests that if an information system attends to the needs of 

the user, the satisfaction of this user will be reinforced while if it does not, the 

user will be unsatisfied and will look for another source or system. For Ives, 

Olson e Baroudi. (1983), user satisfaction is a means for the evaluation of an 

information system. It is defined as the degree in which, according to the user 

perception, the system satisfies their information needs. Rey Martín (2000) 

points out that the term “user satisfaction” gained attention in the academic 

literature in the area of Library and Information Science in the 80s. This author 

states that user satisfaction is directly related to the use of the system (Rey 

Martín, 2000, p. 141). 

Melone (1990, p. 79) also highlights that the two most frequent measures of 

success in the literature are user satisfaction and information system use. 

Among them, user satisfaction has received more attention from researchers and 

serves and as the main construct to evaluate information systems. Satisfaction 

has a strong subjective component, and is focused more on perceptions and 

attitudes than in objective and concrete criteria. The construct offers an 

evaluation from the point of view of the users. At the final analysis, it is the 

satisfaction of the information need of the user and not the technical quality of 

the system that will determine the success or failure of the system. 

 

3. Measures of satisfaction of information systems users 
Several instruments were developed to measure the satisfaction of users of 

information systems. One of the more accepted is the one by Bailey and Pearson 

(1983), who used the scientific literature in the area of psychology and the 

critical incident technique to identify factors which impacted the satisfaction of 

the final user of computer systems. Examples of these factors are flexibility, 

ease of use, perceived utility, data security, documentation, format, relevance, 

precision, language, timeliness, speed, system integration, expectation, among 

others. For Bailey and Pearson, satisfaction regarding a situation is defined as 

the weighted sum of the reaction of the users to a set of factors affecting that 

situation (Bailey and Pearson, 1983, p. 531), as shown by the equation: 

 

n 
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Si=∑ R ij,Wij where 
j=1 

where 

Rij  = A reação ao fator j pelo individuo i. 

Wij = A importância do fator j para o indivíduo i. 

 

The implementation of this model of satisfaction requires the identification of 

the factors that affect the satisfaction in a certain domain and a scale of 

measurement of the individual’s reaction. The user satisfaction is the weighted 

sum of the positive or negative reaction to the 39 factors they identified. This 

instrument was used in an organization with five units to prove its validity and 

reliability. According to Bailey and Pearson (1983, p. 538), their main 

contribution was the definition of satisfaction through a valid instrument of 

measurement. Melone (1990, p. 76) states that, Bailey and Pearson´s (1983) 

scale, is a valid and reliable instrument and for this reason it is one of the most 

popular scales to measure the construct. 

In Bailey and Pearson instrument bipolar adjectives are used to measure 

perceptions ranging from a negative to a positive feeling. For example, a 

printing output could be tested with the adjectives good vs bad, simple vs 

complex. A factor is tested with 4 pairs of adjectives. The reaction of an 

individual I to a given factor j is measured by his response to the scale to that 

factor. Bailey and Pearson used a Likert Scale from -3 to +3 where 0 indicated 

and indifferent reaction. 

 

4 

Ri=1/4∑ I i,j,k where 
k=1 

 

Ii,j,k= the numeric response of user I to adjective pair k of factor I, 

To neutralize the effect of individuals who had no reactions (responses “0” in 

the scale) to one or more factors, the results can be normalized to -1 to +1 if the 

normalized score is based only on factors with nonzero responses. Normalized 

satisfaction for each individual is calculated dividing Satisfaction Si by the 

maximum possible score that individual could receive which would be the 

number of factors with a score different than zero times three which was the 

maximum score in Bailey and Pearson scale for each factor. That is: 

 

NSi= Si/Fix3.0 where 

NSi-Normalized satisfaction of user i 

Fi= Number of meaningful factors =  

39 

=∑ δ ij  where δ=0 if Rij =0 and δ=1 otherwise 
j=1 

 

4. The instrument proposed 
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A questionnaire was developed which contained questions on the user’s 

reactions. The questions were based on Doll and Torkzadeh 1988 who proposed 

a 12 item questionnaire with questions on 5 components of user satisfaction 

(content, ease of use, timeliness, accuracy, and format) and on Chin, Diehl and 

Normam, 1988. 

The instrument proposed has a general question on the satisfaction of the user 

with the system with two pairs of adjectives and 16 factors which are:  

Ease of use, flexibility, readability, organization, sequence, browsing, and ease 

of access, speed of access, search, and number of journals, quality, reliability, 

coverage, relevance, full text, up-to-datedness of the journals in the collection. 

These 16 factors could be grouped in higher order categories as shown in Table 

1: 

 

Table 1: User satisfaction factors 

DeLone and McLean 

Categories of IS 

Success 

Satisfaction 

categories 

Factors of User Satisfaction 

Usability • Ease of use 

• Flexibility 

• Readability 

• Organization of information 

• Sequence of the screens 

• Browsing 

Access • Ease of access 

• Speed 

Quality of the System 

Search 

resources 
• Search resources 

Quality of 

Information 

Content • Number of journals 

• Quality of journals 

• Relevance of journals 

• Chronological Coverage 

• Up-to-datedness 

• Reliability 

• Availability of full text 

 

As Table 2 shows, for each factor a pair of opposing adjectives was used. The 

user answered using a Lickert scale with values assigned from -4 to +4 to the 

intervals, which indicate the level of satisfaction of the user. The central option 

(0) indicates an indifferent opinion. 

 

Table 2: Adjective pairs for each factor 

Satisfaction factors Adjective pairs 

Satisfaction Terrible – Excellent 
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Frustrating –Satisfying 

Ease of use Difficult –Easy 

Flexibility Rigid –Flexible 

Characters in screens  Hard to read –Easy to read 

Organization of information  Confusing -Clear 

Sequence of screens  Confusing -Clear 

Speed of access Slow -Fast 

Easy of access Impossible -Immediate, convenient 

and reliable 

Searching resources  Not satisfactory -Satisfactory 

Browsing Not satisfactory -Satisfactory 

Number Insufficient -Sufficient 

Quality Insufficient -Sufficient 

Reliability Insufficient -Sufficient 

Relevance Insufficient -Sufficient 

Coverage Insufficient -Sufficient 

Up-to-datedness Insufficient -Sufficient 

Availability of full text Insufficient -Sufficient 

 

5. The Method proposed 
Questions should be answered in a scale with the values from -4 to 4 assigned to 

the intervals.  

Using the formulas proposed by Bailey and Pearson and the factors proposed, 

several satisfaction measures could be derived.  

For each individual: 

1) A general measure of satisfaction could be generated by the average 

response for the two pairs of adjectives.  

2 

Ri=1/2∑ I i,j,k 
k=1

 

2) Satisfaction taking in account all the factors can be would be calculated 

by the formula:  

16 

Si=∑ R ij, where the maximum value for each user would be 64. 
j=1

 

3) Satisfaction with the content of the system for each user can be 

calculated using just the factors for content:  

7 

Si=∑ R ij, where the maximum value for each user would be 28. 
j=1

 

4) Satisfaction with the usability of the system for each user can be 

calculated using just the factors for usability.  
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6 

Si=∑ R ij, where the maximum value for each user would be 24. 
j=1

 

5) Satisfaction with the access to the system for each user can be 

calculated using just the factors for access.  

2 

Si=∑ R ij, where the maximum value for each user would be 8. 
j=1

 

6) Satisfaction with the search resources of the system for each user can be 

calculated using just the factors for search resources. The maximum 

value would be 4. 

1 

Si=∑ R ij, where the maximum value for each user would be 4. 
j=1

 

7) Satisfaction with the quality of the system for each user can be 

calculated using all the factors for usability, access and search 

resources. Maximum value would be 36. 

9 

Si=∑ R ij, where the maximum value for each user would be 36. 
j=1

 

 

These values can be normalized, as indicated above to remove the impact of the 

indifferent responses and make the answers uniform and easier to compare, 

ranging from -1 to +1. For the area of knowledge, the media of all the 

individuals could be taken. 

 

6. Demonstration of the method 
The data collected from the engineering faculty came from a web-survey which 

was sent to around 15 thousand faculty from all areas of knowledge in 17 

universities in the 5 geographic regions of Brazil. Of the 5.176 faculty which 

responded that they used the Portal, 544 where engineering faculty. Results 

show that: 

For comparability, the normalized values are shown. Table 3 shows the values 

for the satisfaction with each of the factors. The columns show the maximum, 

the minimum and medium value for all respondents with non-neutral answers. 

 

Table 3: Satisfaction for Engineering Faculty in each factor 

Factors Max Min Media 

Satisfaction – 

All factors 

1,0 -0,67 0,40 

Ease of use 1,0 -1,0 0,42 

Flexibility 1,0 -1,0 0,36 

Characters in 

screens  

1,0 -1,0 0,39 

Organization of 1,0 -1,0 0,30 
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information 

Sequence of 

screens  

1,0 -1,0 0,30 

Speed of access 1,0 -1,0 0,37 

Ease of access 1,0 -1,0 0,38 

Searching 

resources  

1,0 -1,0 0,29 

Browsing 1,0 -1,0 0,31 

Number 1,0 -1,0 0,20 

Quality 1,0 -1,0 0,49 

Reliability 1,0 -1,0 0,56 

Relevance 1,0 -0,75 0,52 

Coverage 1,0 -1,0 0,35 

Up-to-datedness 1,0 -1,0 0,49 

Availability of 

full text 

1,0 -1,0 0,19 

 

 

Table 4: Satisfaction for Engineering faculty in aggregated categories of 

factors 

Category Max Min Media 

Quality of the 

system 

1,0 -0,85 0,37 

Quality of the 

content 

1,0 -1,0 0,42 

Usability 1,0 -0,85 0,37 

Access 1,0 -1,0 0,38 

Search 1,0 -1,0 0,28 

Satisfaction – two 

pairs of adjectives 

1,0 -1,0 0,50 

Satisfaction – All 

factors 

1,0 -0,67 0,40 

 

7. Discussion 
The data shows an overview of the reactions of the users to the system. The 

faculty declare themselves clearly satisfied to have the Portal ( 0.50).  

They are more satisfied with the contents of the journals (reliability is 0.56, 

relevance is 0.52, up-to-datedness is 0.49, quality is 0.49). Still in the content 

category, they are less satisfied with the availability of full text (0.19), with the 

number of journals (0.20), and the chronological the coverage (0.35). The 

overall satisfaction with the category quality of content is 0.42. 

Satisfaction with quality of the system is lower (0.37) with little variation 

among the three components: usability (0.37), access (0.38) and search 

resources (0.28). Access is not a considerable problems (easy of access is 0.38, 
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speed is 0.37). The system is considered easy to use (0.42) but less flexible 

(0.36) and confusing (sequence is 0.30, organization is 0.30, and browsing is 

0.31). 

It is interesting, however, to observe that there is a high variation between the 

maximum and the minimum value attributed to each factor by the users. It 

would be important to conduct tests such as the standard coefficient of variation 

to determine how homogeneous these responses are, to have a better 

understanding of the reaction of the users. 

The data suggests investment should be done in the number of journals and the 

acquisition of the full text version as well as of the older issues of the journals 

instead of just the latest years. More in depth studies should be conducted in 

order to improve the interface and search system. 

The last two lines of Table 4 show the value of satisfaction taking into 

consideration all the 16 factor (0.40) and the value of the perceived satisfaction 

of the user  (0.50) when asked if the Portal was excellent and satisfying. The 

fact that the perceived satisfaction is higher could be attributed to the 

subjectivity of the construct and to the fact that the user is grateful to have the 

Portal. 

 

8. Conclusions  
The method shows that it can be a practical way to compare satisfaction among 

different areas of knowledge or among different categories of factors. Further 

research is recommended to improve the instrument and method proposed. 

Other factors should be added to the initial list to cover reasons that affect users 

reaction to systems such as training, dissemination of information about the 

system, services provides. A more complete list of factor needs to be built and 

the instrument should be validated to prove its reliability. 
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