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Abstract: We describe a study on the motivation of trainees in e-learning-based professional training and on the effect of 
their motivation upon the perceptions they build about the quality of the courses. We propose the concepts of perceived 
motivational gap and real motivational gap as indicators of e-learning quality, which reflect changes in both perceived and 
real students' motivation. These indicators help evaluate the changes in the trainees' motivation, as well as the bias that 
occurs in the perceptions about initial motivation. 
 
In the sample analyzed, the real motivational gap was more negative when the perceived motivational gap was negative 
and not so positive when the perceived motivational gap was positive. We found that there is a perceptual bias on initial 
motivation when the perceived motivational gap is not null. This means that, for the sample analyzed, the trainees may 
have “adjusted” their perception regarding the initial motivation as a function of their final motivation, bringing it closer to 
the latter and supporting their final status. We also show that these gaps help explain how the trainees' perception of 
quality is affected: the gaps were minimized at higher levels of perceptions of quality and when they were positive, the 
perception of quality was higher than average. 
 
The two proposed conceptual gaps are useful to measure quality in e-learning and implement specific actions to improve 
it. The results of our study are useful as they create insights on perceptions of quality in an indirect way, i.e., without asking 
the trainees to think about what they believe quality is, so that they can quantify it. They also enable training companies to 
create additional and complementary indicators of quality of e-learning courses that can help explain changes in 
perceptions of quality.  
   
Keywords: attitudes, courses, expectations, e-learning, gaps, motivational gap, motivation, motivation to learn, perception 
bias, quality, quality indicators, quality of e-learning, satisfaction, service, training management, training motivation 

1. Introduction 
Along with innovation, quality is one of the keys to business success and competitive advantage. Yet, the idea 
of creating, measuring, and improving quality is difficult to put into practice.  
 
 Most of the proposed approaches share the idea that what counts is quality as it is perceived by the customers 
(Grönroos, 1990, 2007), namely by the trainees (Ehlers, 2004). This does not mean that other stakeholders 
who are impacted by the training should not be taken in account (Juran and Gryna, 1993, Kazmer and 
Haythornthwaite, 2005). This holds true especially when opposite perceptions about the same course may 
occur among different stakeholders. Measuring quality is difficult because it is a perceptual and multi-
dimensional variable. Due to this, quality is measured through indicators. Different factors have been pointed 
out as dimensions of quality in e-learning, such as increased professional competence, tutoring support, 
technology, and design process (Donabedian, 1980, Ehlers et al., 2005, Tergan and Schenkel, 2004, Ehlers, 
2004, Frydenberg, 2002, Hayes, 2015). 
 
Defining and measuring quality is a hard task no matter the product or service under analysis. Among goods, 
the concept of quality is often related to technical specifications, such as its durability, reliability, precision, 
and ease of operation and repair (Kotler et al., 1996, Deros et al., 2009, Dror, 2007). When services are at 
stake, quality has another meaning, because services are mainly intangible processes where production and 
consumption cannot be totally separated and the customer actively participates in the production process. 
This is especially true in educational services: learning occurs mainly due to the efforts made by the learners; a 
successful learning experience is also constructed by them (Freire, 1985, Freire, 1992, Vygotsky, 1934, 
Mukhopadhyay, 2005, Freire, 1998) and depends on their ability to learn from that experience (Dewey, 1916, 
Dewey, 1925). Thus, in e-learning and educational services in general, quality is more related to the process, 
than to the delivery of finished educational products. Moreover, the outcomes of that service, the learning and 
the transfer of learning, cannot be foreseen nor determined with accuracy. In this learning process, the 
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attitudes of the trainees and their motivation are critical. Motivation influences the trainees’ predisposition to 
learn, their participation, and willingness to learn.  
 
In this paper we propose two indicators of quality in e-learning based on the evolution of the trainees' 
motivation: the real motivational gap and the perceived motivational gap. We hypothesize that significant 
changes in the trainees' motivation along the course affect the perception of quality of the course. For 
instance, if a trainee starts the course with low motivation and progressively his motivation increases during 
the course, then his perception of quality will be generous. Yet, if he progressively becomes more 
unmotivated, something must be wrong and his perception of quality will be poor.    
 
We present the results of an empirical study aimed at understanding the impact of the evolution of the 
motivation of the trainees upon the perceived quality of e-learning-based professional training. We used two 
online surveys to track the trainees' motivation and perceptions of quality. The article starts discussing 
motivation as a relevant dimension to understand quality and conceptualizing motivation and quality in a 
dynamic way. It then discusses the problems related to the process of retrieving initial motivation. Following 
this theoretical framework, the second part of the article presents the empirical research we have developed 
at an e-learning-based professional training company. 
 
Our aim was to understand the relation between the motivation for training in e-learning-based professional 
training and the perception of quality and determine if motivation can be used as an indicator of perceived 
quality. With that purpose in mind, we draw three hypotheses:  
 
H1: There is no difference between the perceived evolution of motivation and the real evolution of 
motivationfor training;  
 
H2: Initial motivation can be measured retrospectively at the end of the course, without distortion;  
 
H3: The evolution of the motivation of the trainees can be used as an indicator of perceived quality.  

2. Training Motivation as an Indicator of Quality 
The concept of quality is not only difficult to define, but it is also not consensual. If two customers may have 
different ideas about what quality is, they can be rating different things. Consequently, the comparison 
between their perceptions of quality may become difficult. Companies have to use several clues to survey the 
evaluation the customers make about the quality of what they are buying. For that, they need to have a set of 
key indicators to help them improve quality. But how can we infer about perceived quality? Specifically, can 
we use the trainees' motivation as an indicator of quality?     
 
Learning achievements contribute to the perception of quality (Ehlers et al., 2005, Holton III, 1996). Learning is 
influenced, among other factors, by motivation and, although there is not a perfect relationship between 
motivation and learning (Ahl, 2006), there is a tendency to align attitudes, which are predispositions to 
behaviour, with behaviour itself (Kallgren and Wood, 1986). This means that initial or pre-training motivation 
(Cohen, 1990, Noe and Schmitt, 1986) promotes a predisposition to learn and to learning itself. At later stages, 
it also promotes a predisposition to transfer and make use of the learning outcomes in other contexts (Byrnes, 
1996, Mendelsohn, 1994, Packer, 2001) and generates an increased perception of quality. This suggests that 
training attitudes and motivation can help explain the perception of quality. This also means that, as 
motivation evolves throughout the course, and the expectations involved may be disconfirmed (Oliver, 1980, 
1993, Churchill and Surprenant, 1982), the perception of quality may also change.  
 
Training motivation includes energizing, directing, and maintenance components (Noe and Schmitt, 1986, 
Colquitt et al., 2000, Kanfer, 1991). It is the force that influences the enthusiasm toward the training program, 
the stimulus that directs trainees to learn, and the persistence that will lead to the use of the newly acquired 
knowledge and skills, even in the presence of adversity and lack of reinforcement.  
 
Measuring the perception of quality through motivation has several advantages: At the beginning of a course, 
the trainees may have a perception of quality based only on the opinions of others. But they are able to rate 
their motivation, i.e., the internal force that drives them towards the course and their goals. They know if they 
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are feeling energetic, enthusiastic, and persistent or if they are making a worthless effort, feeling discouraged, 
without vivacity, and wasting time. They can easily rate their motivation and justify it. After starting a course, 
the trainees start making their own quality judgments ("this is a good course"), and their motivational reaction 
to that experience may be considered a secondary effect of the experienced quality. In other words, the 
evolution of their motivation is an expression of the perceived quality. Another advantage of using motivation 
to measure quality is that changes in motivation have an immediate impact, while unexpected changes in the 
perceptions of quality may be revealed too late to let the company take action. 
 
Following motivation can provide clues that help improve quality. For instance, if a trainee says that he feels 
unmotivated because the platform is often unavailable, the trainer is rude, or the program is of little interest 
to his current job and his career, that is expressive in terms of the perceived quality. That also points toward 
objective and specific actions that can be taken to improve the trainee's motivation, and, by the end of the 
day, his perception of quality.  

3. Conceptualizing Training Motivation and Quality  
Figure 1 illustrates a dynamic model of training motivation. Initial or pre-training motivation and trainees' 
attitudes have received very little attention in the literature (Cohen, 1990), but initial motivation is what 
creates motivation to learn, which, in turn, has a direct impact on learning (Holton III, 1996). The expectations 
created by the trainees before they engage in a training course (left panel in Figure 1) are related to the 
training process and to the training utility, i.e., to the functional and outcome components of the training 
service (Grönroos, 1990). The outcomes of the training are valued for their expected utility. Different 
outcomes may be valued (Holbrook, 1999), such as job opportunities, promotions, self-fulfilment and self-
esteem, fun, and social recognition. These expectations shape the training attitudes and the motivations of the 
trainees before they start a training course and the initial motivation mobilizes them to engage in the learning 
process. Those expectations are also related to the trainees’ own initiative to receive training, their 
involvement in the training decision, and the financial sacrifice in which they incur to follow the course. 
 
Expectations created about the course play a relevant part in the motivational process. The individuals are 
motivated for tasks that are doable (Deci, 1975, Deci and Ryan, 1985, 1991): they will be motivated toward a 
course that provides the appropriate level of cognitive challenge but that they perceive as achievable. In 
addition, their expectancy, the predicted instrumentality (which is the belief that if you perform well, a valued 
outcome will be received), and the valence (which is the value that the individual places on the expected 
outcome) interact to create a motivational force (Vroom, 1964). This means that the trainees change their 
level of effort according to the value they place on the outcome of the training process and on the perception 
of the strength of the relationship between effort and outcome. They will not be motivated if they believe that 
they will not perform better after the learning effort, if they believe that the increased performance will not 
increase their rewards, or even if they do not value the rewards they will get.  
 
During the course, the training attitudes, namely motivation, evolve and the initial expectations are 
disconfirmed (central panel in Figure 1). The disconfirmation of expectations is influenced by the service 
performance, i.e., the training process. Expectations are also shaped by external factors, which include 
changes in the workplace environment, the changes that occur in the trainees' job, and the closeness between 
the training objectives and the functions expected to be performed after the course (Noe and Schmitt, 1986).  
 
At the end of the course (right panel in Figure 1), the perception of quality is influenced by the trainees’ 
perspectives of utility, which include short-term and long-term expected uses. The perceived utility is reflected 
on the trainees' predisposition to transfer and on predicted changes. The perception of quality is also 
influenced by the training process and the trainees' attitudes and these include satisfaction and motivation. At 
the end of the course, customer satisfaction and trainees' motivation get separate destinations:  
 

a) Customer satisfaction, which depends on the disconfirmation of expectations (Oliver, 1980, 1993, 
Churchill and Surprenant, 1982), will influence future training decisions and the trainees' perception of 
quality.  

b) Post-training motivation expresses reformulated expectations of utility, i.e., perspectives of utility, 
which are closer to effective use than the initial expectations of utility.  
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Figure 1: Dynamic approach to training motivation and perceived quality 

4. Retrieving Initial Motivation 
Stated motivations, or needs, may evolve throughout the attendance of the course, especially if we look at 
education as transformation (Harvey and Green, 1993): as the trainees create their learning paths, they may 
find new needs or uses they were not considering when they started the course and may influence their 
motivation. Yet, although expectations have a major impact on the initial motivation to learn, attitudes and 
feelings may be decided after behaviour (Festinger and Carlsmith, 1959, Bem, 1972, Zanna and Cooper, 1974), 
i.e., after the trainees have started or completed the course. As a result, the hypothetical differences between 
the initial motivations and the perceptions about them at a later stage may be affected by the training itself. 
On the other hand, the opposite may occur, and initial beliefs, affects, or preferences may persist after 
disconfirmation (Ross et al., 1975, Sherman and Kim, 2002). For example, the trainees may show levels of 
motivation similar to the initial ones, even if they are disappointed with a course. In other words, we may 
expect a disconfirmation bias (Edwards and Smith, 1996, Lord et al., 1979), where individuals agree with what 
supports their beliefs, but also a consistency of beliefs (Higgins, 1987, Higgins et al., 1986a, Higgins et al., 1985, 
Higgins et al., 1986b). As Edwards and Smith (1996) pointed out, disconfirmation bias combines cognitive 
process and emotions as people tend to engage in a deliberative search of memory in an attempt to retrieve 
material for use in refuting the position advocated or the evidences.  
 
Often, expectations, needs, and motivations cannot be identified before the consumption and are measured at 
the same time as the level of satisfaction, i.e., at the end of the course. Several reasons contribute to explain 
why researchers rely on ex post facto measures (Cohen et al., 2007): one is that the training companies may 
not wish to suggest possible service experiences to consumers before use. Another is that most companies do 
not have access to their customers before they purchase the service. Therefore, attitudes, motivation, and 
expectations are often measured ex-post. As a result, they are not anticipatory attitudes or expectations, but 
rather post-service judgments of prior attitudes or expectations. Two problems can arise from this practice. 
One is the possibility of individuals retrospectively making a biased judgment of their prior situation, 
influenced by their experience with the service. The other is that the individuals may also have been 
experiencing other services and living other experiences, and the retrieval of specific attitudes can be 
disturbed. Retrospective, recalled, or retrieved measures are valid, especially if the anticipations are clear and 
related to the particular service under analysis (Oliver, 1997). Even so, retrieved attitudes are higher for 
dissatisfied and complaining customers than for satisfied and non-complaining consumers, as negative 
experiences create higher expectancies, in retrospect, to justify the dissatisfaction (Halstead, 1993). As a 
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result, retrieved expectations, and motivations, can be biased and tending to align with experienced 
performance.  
 
Influenced by Oliver’s (1980, 1993) disconfirmation paradigm of service quality and SERVQUAL (Parasuraman 
et al., 1988), our study also measures the bias in the process of recalling motivations.  
 
In the perceived motivational gap, we have used a retrospective measurement of initial motivation, and the 
values of the perceived motivational gap reflect a comparative and conscious judgment. For example, if a 
trainee rates his final motivation lower than initial motivation, he is expressing, conscientiously, a decrease of 
his motivation during the course. The alternative to this ex post facto design (Cohen et al., 2007) is to compare 
final motivation with the motivation the trainee had stated at the beginning of the course, i.e., the initial 
motivation stated at the beginning of the course. Table 1 compares the two methods of calculating the 
motivational gap and the two variables we have created to cover each alternative: the perceived motivational 
gap and the real motivational gap. 

Table 1: Alternative ways of measuring initial motivation 

 Hypothesis 1 Hypothesis 2 
Description  Measurement of initial motivation at the 

beginning of the course and final motivation 
at the end of the course. 

Measurement of both initial and final 
motivation at the end of the course. 

Advantages Attitudes measured in the same time frame 
to which they are related. 

One conscious comparative reaction about 
two moments of time. 
 

Disadvantages The trainee may not recall how he rated 
initial motivation (he may be more 
motivated at the end than at the beginning 
but believe that he gave a lower rate to 
initial motivation and rate final motivation in 
such a way that it suggests a reduction of 
motivation along the course). 

The trainee may not recall exactly what his 
motivation was at the beginning of the 
course. He assumes that he can recall it 
and that it is not influenced by his current 
(final) motivation.  
 

Variable  Real motivational gap Perceived motivational gap 

5. Method 

5.1 Participants 

We surveyed students of EVOLUI.COM, a provider of asynchronous e-learning for professional training with 
fifteen years of experience in the consumer e-learning market and 65.000 clients from 30 countries. The 
reasons for choosing EVOLUI.COM are related to its significant market share in Portuguese speaking countries 
such as Portugal, Brazil, Angola, Cape Verde, and Mozambique, as well as countries that traditionally welcome 
Portuguese-speaking immigrants such as France, Luxembourg, Canada, and Switzerland. The diversity of 
courses offered was also a reason for choosing EVOLUI.COM, as it would increase the study's generalizability: 
EVOLUI.COM offers about 230 short-term courses, in Portuguese, about diversified topics, such as 
management, design, foreign languages, healthcare, soft skills, pedagogy, and technology. The courses take up 
to 30 hours to be completed and range in length between 1 and 9 weeks.  
 
The participants were attending courses at EVOLUI.COM, for which they had paid, and we asked them to 
answer two surveys, one at the beginning of the course, and the other at the end. None of these surveys were 
mandatory and the participants did not receive any reward for answering the surveys.  
 
The 343 cases considered included registrations in 127 different courses. The longer courses took 9 weeks to 
be completed, and the shorter ones took only 1 week. The participants' age ranged from 22 to 64 years and 
78.7% held a graduation degree. 11.1% of them were unemployed. The cases analyzed included students living 
in nine countries: Portugal, Spain, France, Switzerland, Holland, Angola, Cape Verde, and Mozambique. In 
order to diagnose potential biases, we confirmed that no individual course represented more than 5% of the 
sample. We also looked at the students who had not answer the surveys and tested if there were differences 
in terms of age, gender, country of origin, type of course, difficulty, and duration, trainees' situation facing 
employment, as well as any previous experiences with e-learning courses. We did not find any differences 
besides that regular students (defined as students who had already completed a course in the past 6 months) 
tended to decline the invitation to answer the surveys more often than first-time customers/students and that 
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78,5% of students that rated their motivation equal or lower than 5 at the beginning of the course were 
reluctant students. 

5.2 Instruments and Procedures 

We have used two online surveys adapted from Cação (2010). We have decided not to adopt repeated-
measures or a longitudinal design, and rather measure motivation in two different surveys. The first survey 
was introduced at the beginning of the courses, and included questions about the motivations to attend the 
course, expectations of utility, general attitudes towards training, and (initial) motivation (Appendix 1 lists the 
relevant questions used in this analysis). The second survey was introduced at the end of the course as a 
satisfaction survey (Appendix 2). In this survey, the trainees were asked to rate satisfaction, perceptions of 
quality, final motivation and perceptions of what had been the initial motivation, perceptions of short and 
long-term utility, and several other issues related to service performance.  
 
Both surveys used a 1 to 10 numeric scale, where 10 was the highest value. The surveys were made available 
online in a SCORM compliant file. The results were later analyzed with SPSS®.   
 
In order to increase the validity of the study, we have asked other researchers to discuss the theoretical and 
internal validity of both surveys. We also tested the surveys using a pilot sample of 66 respondents and made 
minor adjustments based on them.  
 
Over a period of three months, we have collected 582 responses to the first survey and 1099 to the second. 
378 answers were paired, which means that, for the same course, the same trainee answered both surveys. 
Only the paired surveys were considered and the remaining data was discarded. 
 
We faced two types of duplication of records: the first occurred when, for the same registration, the trainee 
submitted his answers twice in one, or both, surveys. In this situation, we considered the second answer, since 
the most probable reason for a repeated submission is the correction of an initial appreciation. Yet, we realize 
that, for the initial survey, we could have kept the first answer, as it could be closer to the initial expectations. 
The second kind of duplication occurred when the same trainee attended more than one course and, thus, had 
the opportunity to submit one survey for each registration. In this situation, we considered the first pair of 
answers and discarded the others, in order to ensure independency. After eliminating the duplicated answers, 
we kept 343 paired cases. Of these, none had more than 10% of missing values and 225 cases were totally 
complete. The internal consistency of the data was high (Cronbach alpha of .953).  

6. Results and Discussion 

6.1 Perceived Motivational Gap  

The trainees were asked, at the end of the course, to rate their current motivation for the course and to 
express what they believed their motivation was at the beginning of the course. In other words, we have asked 
them to rate, comparatively and in a reflective way, their final motivation and their initial motivation (which 
was measured at the end of the course). In this way, the trainees were able to rank both motivations 
comparatively, and we were able to analyze the perception of both motivations at a certain moment of time. 
  
In order to compare the two motivational variables, we have created a dummy variable, which we have 
labelled perceived motivational gap. The perceived motivational gap was computed as the difference between 
final motivation and initial motivation, and was measured at the end of the course (Equation 1) 
 

Perceived motivational gap = Mf – Mi1 Equation 1 

where:  
Mf = Final motivation 
Mi1= Initial motivation perceived at the end of the course 

 
The average perceived motivational gap was about zero (-.26), which suggested that there were no significant 
changes in the motivational level of the trainees. Even so, the Wilcoxon (1945) signed ranks test rejected, with 
95% confidence, the hypothesis of final motivation being equal to initial motivation measured at the end of 
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the course (p-value = .013) except for the cases where final motivation was low (below 3) or equal to 8, which 
is the median value of final motivation.  
 
The perceived motivational gap was an ascending curve and had positive values only for levels of final 
motivation equal to 9 or 10 (Column 6 in Table 2). For levels of final motivation below 9, the perceived 
motivation gap was negative and the lower the final motivation, the more negative the perceived motivational 
gap was. This is consistent with attitudes of dissatisfaction or of slight disappointment: if the trainees were not 
satisfied or had some kind of disappointment, they would state that their initial motivation was higher than 
the current motivation. This holds true even if the trainees state that their final motivation is moderate (e.g. 7 
or 8), i.e., the trainees may report a moderate level of final motivation while stating that final motivation was 
not as high as initial motivation.  
 
At lower levels of final motivation, a negative perceived motivational gap suggests demotivation and 
dissatisfaction. Yet, at moderate levels of final motivation it may just indicate disappointment, tiredness, and 
minor unfulfilled expectations.  

Table 2: Perceived motivational gap, real motivational gap, and perceptual bias of initial motivation 

Final 
motivation 

 
 
 
 
 

Percentage 
of cases 

Perceived 
quality  

 
 
 
 

Average 
Initial 

motivation 
perceived 
at the end 

of the 
course 
(Mi1) 

 

Average 
Initial 

motivation 
measured 

at the 
beginning 

of the 
course 
(Mi0) 

Perceived 
motivational 

gap 
 
 
 
 

Real 
motivational 

gap 
 
 
 
 

Perceptual 
bias of 
initial 

motivation 
 
 
 
 

(1) (2) (3) (4) (5) (6) (7) (8) 

1 .30% 1      

2 1.48% 4.60 6.60 8.20 -4.6 -6.20 -1.60 

3 0.59% 2.00      

4 2.96% 5.80 7.40 7.80 -3.40 -3.80 -0.40 

5 5.03% 6.65 7.18 7.35 -2.18 -2.35 -0.17 
6 9.17% 6.94 7.52 7.52 -1.52 -1.52 -0.00 
7 13.31% 7.75 7.64 7.67 -0.64 -0.67 -0.03 
8 24.56% 8.31 8.22 8.26 -0.22 -0.26 -0.04 
9 24.26% 8.87 8.14 8.56 0.86 0.40 -0.42 

10 18.34% 9.69 9.19 9.42 0.81 0.58 -0.23 

6.2 Real Motivational Gap 

Since we also had measured initial motivation at the beginning of the course, we were able to compare it with 
final motivation. For that purpose, we have created a dummy variable, which we have labelled real 
motivational gap. This gap was computed as the difference between final motivation and initial motivation 
measured at the beginning of the course (Equation 2). 
 

Real Motivational Gap = Mf – Mi0 Equation 2 

where:  
Mf = Final motivation 
Mi0= Initial motivation stated at the beginning of the course 

 
The real motivational gap had a median value of 0. Unlike the perceived motivational gap, the real 
motivational gap had an average of – 4.5, which was highly influenced by very low levels of final motivation. 
The real motivational gap also followed an ascending curve and had negative values for levels of final 
motivation below 9, and positive values for levels of final motivation equal to 9 or 10 (Column 7 in Table 2).  
 
Yet, the real motivational gap was always lower than the perceived motivational gap, except when final 
motivation was 6, in which situation both gaps were equal. Simply put, the real motivational gap was more 
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negative when the perceived motivational gap was negative and not so positive when the perceived 
motivational gap was positive.  
 
In this scenario, we hypothesize that there may be some kind of perceptual bias. In other words, the trainees 
may have “adjusted” the initial perception of motivation as a function of the final motivation, bringing it closer 
to the latter. For instance, as the perceived motivational gap was higher than the real motivational gap for 
levels of final motivation equal to 9 or 10, this suggests a positive bias of the perception of what had been the 
initial motivation. This may hint the thought: ‘As I am very motivated now, at the end of the course, I must 
have been very motivated at the beginning’, which may cause an exacerbation of the current perception of 
initial motivation relatively to the one held at the beginning of the course. As the courses analyzed were short-
term courses, we believe that the differences in the two measurements of initial motivation are due to a 
change in the perception rather than to problems in recalling the previous assessment. 
 
In order to confirm H1, the hypothesis that there were no differences between the perceived and the real 
evolution of the motivation, we used the Mann-Whitney test (1947). The hypothesis of the two gaps being 
equal was rejected (p-value = 0,01), which suggests that there are differences between the perceived 
motivation and the real evolution of that motivation, even in short-term courses.  

6.3 Perceptual Bias of Initial Motivation 

The results of the real motivational gap suggest that service performance could have influenced the perception 
of the trainees about their initial motivation.  
 
For that purpose, we have compared, for each level of final motivation, the same variable – initial motivation - 
measured at the beginning and at the end of the course. Our aim was to compare hypothetical changes in the 
trainees' perceptions of initial motivation and to confirm the existence of a perceptual bias.  
 
We have created a dummy variable, which we have labelled perceptual bias of initial motivation. This bias is 
the difference between initial motivation perceived at the end of the course and initial motivation measured 
at the beginning of the course (Equation 3). 
 

Perceptual bias of initial motivation = Mi1 - Mi0 Equation 3 

Where: 
Mi1= Initial motivation perceived at the end of the course 
Mi0= Initial motivation measured at the beginning of the course 

 
The average perceptual bias of initial motivation was -.22. It never took positive values, but it was minimized 
for values of final motivation between 5 and 8 (column 8 in Table 2). The Wilcoxon (1945) signed ranks test 
rejected the hypothesis of the initial motivation perceived at the end of the course being equal to initial 
motivation measured at the beginning of the course (p-value = .019). In other words, it rejected the hypothesis 
of the perceptual bias of initial motivation being zero, which means that, for the sample analyzed, there was 
some kind of distortion on the perception of initial motivation. The second hypothesis we were aiming to 
confirm was, then, rejected.  
 
Using Wilcoxon (1945) ranks, we have also tested if the perceptual bias of initial motivation could be zero in 
three different scenarios: when the perceived motivational gap was negative, zero, and positive. Whenever 
the perceived motivational gap was zero, we did not reject the hypothesis of the perceptual bias being also 
zero (Table 3) and we can consider that there was no perceptual bias. Yet, whenever the perceived 
motivational gap was negative or positive, we rejected the hypothesis of having a perceptual bias of zero. 
 
As a result, whenever there was a perceptual motivational gap, there was also a perceptual bias on initial 
motivation. Simply put, with a 95% of confidence,  
  

When Mf = Mi1, then Mi1 = Mi0 
When Mf ≠ Mi1, then Mi1 ≠ Mi0 
Where 
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Mf = Final motivation 
Mi1= Initial motivation perceived at the end of the course 
Mi0= Initial motivation measured at the beginning of the course 

Table 3: Perceptual bias of initial motivation and the perceived motivational gap 

 Perceptual bias of initial motivation 
Perceived motivational 
gap 

N Average perceptual 
bias 

p-value of perceptual 
bias of initial motivation 

Conclusion 

Missing cases 8 0.50 -  
Negative 118 -0.36 0.002 Perceptual bias 
Zero 134 0.09 0.541 No perceptual bias 
Positive 83 1.24 0.000 Perceptual bias 
Total cases 343    

6.4 The Relation between the Gaps and the Perceptions of Quality 

In order to test our third hypothesis, we analyzed the relation between the trainees' motivation and their 
perceptions of quality.  
 

• Final motivation correlated strongly with perceived quality (Spearman rho of .806);  
• The perceived quality of the course increased with the final motivation (column 3 in Table 2);  
• The perceived and the real motivational gaps were minimized when the perceived quality was equal 

or higher than 8 (columns 3 and 4 in Table 4); 
• The perceptual bias on initial motivation was minimized when the perceived quality was 5, 7, or 8, 

and always negative or around zero (column 5 in Table 4).   
 

The average perceived quality was 8.23. The perceived quality was always below that average at negative 
values of the real motivational gap. At positive values of the real motivational gap, the average perceived 
quality was always higher than that (column 3 in Table 5). This suggests that negative real motivational gaps 
can be related to lower perceptions of quality.  
 
The perceived quality was also maximized when the real motivational gap was null (for which the average 
perceived quality was 8.81). It was also maximized when the real motivational gap was 5 but this scenario is 
not expressive, since only two cases fulfilled this situation. A similar situation happened with the perceived 
motivational gap: whenever this gap was negative, the perceived quality was below the average. At positive 
values of the perceived motivational gap, the average perceived quality was higher than the average (column 3 
in Table 6).  

Table 4: Perceptual bias of initial motivation and the perceived motivational gap 

Perceived 
quality 

Number of cases Perceived 
motivational gap 

Real motivational 
gap 

Perceptual bias on 
initial motivation 

(1) (2) (3) (4) (5) 
- 3 -0.67 -0.33 0.33 
1 2 -6.00 -6.00  
2 0 - - - 
3 3 -4.00 -5.33 -1.33 
4 0 - - - 
5 10 -2.30 -2.30 0 
6 18 -1.44 -2.28 -0.83 
7 49 -1.33 -1.29 0.04 
8 85 -0.21 -0.24 -0.02 
9 104 0.34 -0.05 -0.38 

10 61 0.72 0.49 -0.23 
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Table 5: The real motivational gap and the perceived quality 

Real 
motivational 

gap 

Number of 
cases 

Average 
perceived Quality 

(1) (2) (3) 
- 5 7.4 

-9 1 1 
-8 1 3 
-7 2 6.5 
-6 3 6 
-5 5 6.4 
-4 8 6.13 
-3 12 6.50 
-2 42 7.55 
-1 65 8.20 
0 112 8.81
1 43 8.74 
2 25 8.64 
3 8 8.38 
4 2 8.50 
5 2 10 
6 1 8 

 
To confirm that the gaps were significant to explain the perceptions of quality, we have used linear regression. 
We have used the stepwise method (Efroymson, 1960) to follow the successive stages of introduction of 
variables in the regression model. The first model we have tested (Equation 4) explained 79.8% of the 
variability of perceived quality. In the second model (Equation 5, with the standardized betas), we have 
included the initial motivation measured at the beginning of the course, the real motivational gap, and the 
perceived motivational gap. The inclusion of these three variables may sound redundant, as they are related. 
For instance, the real motivation gap includes the final motivation and the initial motivation measured at the 
beginning of the course, which are already included in the factor. Yet, all these variables helped improve the 
quality of the regression and multicollinearity was not a concern (VIF 2,77 and tolerance = 0,36). The 
goodness-of-fit improved from 0.798 to 0.822, which suggests that the added variables are relevant to explain 
the variability of the perceived quality.  

Table 6: The perceived motivational gap and the perceived quality 

Perceived 
motivational 

gap 

Number of 
cases 

Average 
perceived quality 

(1) (2) (3) 
- 

-9 1 1 
-8 0 - 
-7 3 4.67 
-6 1 3.00 
-5 4 8.00 
-4 8 6.50 
-3 18 6.50 
-2 38 7.34 
-1 46 8.11 
0 133 8.70 
1 35 8.66 
2 25 8.65 
3 13 8.85 
4 2 10.00 
5 4 9.00 
6 2 9.00 
7 2 10.00 

 
The improvement in the goodness-of-fit, as well as the original contribution of motivation to explain quality, 
confirms our third hypothesis that the motivation can be used as an indicator of quality. 
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Perceived Quality0 = X1 + X2 + X3 + X4 + X5 + X6 + X7 + X8 + X9 + X10 + Mf + Mi1 Equation 4

 
Perceived Quality1 = 2,396 + 0,219 X1 + 0,042 X2 + 0,129 X3 + 0,148 X4+ 0,044 X5 + 0,157 

X6 + 0, 172 X7 + 0,15 X8 + 0,017 X9 + 0,054 X10 + 0,12 Mf + 0,11 Mi1 + 0,084 Mi0 + 0,106 

RMG + 0,162 PMG  

Equation 5 

 
Where  

Y = Perception of quality 

X1 = Global satisfaction  

X2 = Fulfillment of expectations 

X3 = Immediate professional utility 

X4 = Future professional utility 

X5 = Fulfillment of training objectives 

X6 = The platform and its functions 

X7 = Training contents 

X8 = The trainer’s expertise 

X9 = The contribution of the forum for the learning process 

X10 = The dynamics and help from the trainer in the forum 

X11 = Competence, kindness, and promptness of the staff 

RMG = Real motivational gap, as defined in equation 2 

PMG = Perceived motivational gap, as defined in equation 1 

7. Conclusions 
In the online training company of our case, as in many other training companies, worldwide, two main 
categories of students turn up: those who pay for their tuition and those whose tuition is paid for by their 
employers. The former follow courses of their own choice, have high initial motivation, complete the courses 
in over 80% of the cases, come back for additional courses, and recommend them to their friends and family. 
We call them the willing students. The latter tend to follow courses selected by their employers, mostly on the 
basis of cost-effectiveness and legal obligations, rather than on relevance for the employees, and they are 
often required to take them in periods and within schedules that are not of their liking. They tend to attach 
little value to the courses, complain often, and achieve low rates of completion, or even drop out. We call 
them the reluctant students. 
 
The motivation of the students influences their perception of quality, which, in turn, influences customer 
retention and future sales. It is, therefore, of critical importance for the training companies.  Given the 
distinction between the two kinds of students, the perception of quality must be appreciated in context. For 
instance, a perception of quality of 70% is an unquestionable success if it comes from a reluctant student, but 
it can be damaging if it comes from a willing student. This means that the company must monitor the 
perceptions of quality attentively and take corrective actions that are adjusted to the students' profiles. In 
particular, it must follow carefully the reluctant students, so as to improve as much as possible their 
perceptions of quality. 
 
As the motivations of the customers can be followed automatically, at the beginning and end of each learning 
event, by asking the students to fill in a form on the learning platform, the perceived and real motivational 
gaps, as defined in this paper, can be computed and thus used to help the training companies adjust their offer 
to the motivations of the students. 
 
Our research lets us conclude that the perceived motivational gap and the real motivational gap can be used 
as indicators of quality in e-learning courses. They help evaluate the changes in the trainees' motivation, as 
well as the differences in their perceptions of quality.  
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We have found out that the real motivational gap was more negative when the perceived motivational gap 
was negative and not so positive when the perceived motivational gap was positive. We have also found out 
that there is a perceptual bias on initial motivation when the perceived motivational gap is not null. This means 
that the trainees may have “adjusted” their perception regarding the initial motivation as a function of their 
final motivation, bringing it closer to the latter. The relationship between the proposed gaps and the 
perceptions of quality was also exposed: the gaps were minimized at higher levels of perceptions of quality 
and when they were positive, the perception of quality was higher than average.  
 
These results are useful as they create insights on perceptions of quality in an indirect way, i.e., without asking 
the trainees to think about what they believe quality is, in order to quantify it. They also enable training 
companies to create additional and complementary indicators of quality of e-learning courses that can help 
explain changes in perceptions of quality.  
 
The two indicators of quality that we propose are not to be used alone. They must be complemented with 
other indicators to provide an overall idea of what the student thinks about the quality of the course. Yet, they 
are easily measured and they can help trainers rethink their pedagogical strategy, which, in turn, can improve 
the overall perception of quality of the course.   
 
Even so, our study has limitations that we have to acknowledge. We were not able to find what led to the 
changes in motivation. In addition, we cannot tell if the perceptual bias on initial motivation is due to the 
training experience itself or to the passage of time and the regular distortions of memory and retrieval. We 
suggest that the motivational gaps and the perceptual bias on initial motivation should be studied in other 
learning contexts and even in courses with longer lengths. We also suggest that both gaps, as well as the 
perceptual bias on initial motivation, should be included in studies about quality in e-learning.  
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Appendix 1 
Using a scale of 1 to 10, where 10 is the highest value, please rate:  
 

   1   2    3   4    5   6    7    8   9   10  

1. Your motivation towards the course           

2. Your expectations of utility about the course           

Appendix 2 
Using a scale of 1 to 10, where 10 is the highest value, please rate:  
 

   1   2    3   4    5   6    7    8   9   10  

1. Your global satisfaction           

2. The degree of fulfillment of your expectations           

3. Your initial motivation           

4. Your current motivation           

5. The degree of fulfillment of training objectives           

6. The quality of the platform and its functions           

7. The quality of the training contents           

8. The trainer's expertise           

9. The contribution of the forum            

10. The dynamics and help of the tutor in the forum           

11. The competence, kindness, and promptness of the staff           

12. The immediate utility of the course to your current job           

13. The utility of the course in the future           

14. Your global quality perception           

15. The quality-price relation           

 


