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STUDIES AND ARTICLES

“When you can measure what you are speaking 
about, and express it in numbers, you know 
something about it; but when you cannot express 
it in numbers, your knowledge is of a meager 
and unsatisfactory kind; it may be the beginning 
of knowledge, but you have scarcely, in your 
thoughts, advanced to the stage of science.” 
(William Thomson, Lecture on "Electrical Units of 
Measurement" (3 May 1883), published in Popular 
Lectures Vol. I, p. 73.)

Management science shares the views above worded 
by William Thomson1 regarding leadership, organ-

izational, and management processes. In the business ar-
eas created by new technologies, widely accepted meas-
urement systems eventually emerge. E-learning has been 
used for more than ten years, but it is still a new and high-
ly evolving technology and phenomenon. Researchers are 
comparing the outcomes of e-learning and traditional ed-
ucation forms, and some forms (namely skill-based cours-
es) outperform traditional education (Callister – Roberts 
– Love, 2016).

No consolidated and consistent measurement system 
has been developed in the emerging field of e-learning. 
Other studies examining the method of student evalua-
tion of teaching efficiency (SETE) have emphasized that 
emerging online educational methods necessitate the revi-
sion of earlier assessment methods (Galbraith – Merrill – 
Kline, 2012). One of the goals of this study is to eliminate 
this gap by offering a measurement-rating framework. 
E-learning provides an opportunity for a unique education 
measurement system. 

We explored the basic requirements of modern per-
formance measurement systems. Based on the identified 
specificities of e-learning, we propose a measurement-rat-
ing framework that exploits the relevant opportunities. 
The method is based on the statistical distribution of the 
results of an educational process and not those of the stu-
dents’ results, for which we also assign specific evaluation 

1 Often referred to simply as Lord Kelvin

criteria and key indicators. The new approach can also be 
used for comparison with similar courses in no specific 
environment, thus it can be applied to including but not 
limited to secondary education, higher education or in the 
corporate sector.

Differences between e-learning and 
traditional learning

Guri-Rosenblit and Gros (2011) and Sangrà, Vlachopoulos, 
and Cabrera (2012) offer a perfect discussion of the ba-
sics of e-learning. But instead of providing a long over-
view, we present the differences from traditional attend-
ance-based (classroom) learning as an important starting 
point in identifying the shortcomings and possibilities in 
the related measurements. Based on our findings, there 
are seven main ways in which e-learning is different from 
face-to-face learning:

1. �Time-independency. In traditional courses, students 
are forced to acquire knowledge at a given time and 
usually regularly. In case of e-learning, students 
learn when it is most suitable for them.
a. �Ability to repeat. In traditional courses all stu-

dents have to pick up and adjust to the teacher’s 
pace. In the case of e-learning, the contents may 
be consumed at one’s own pace, they can also be 
reviewed at an unlimited number of times.

b. �Learning pace. As a direct consequence of flexible 
timing, in case of e-learning students do not have 
to spend the same amount of time studying a given 
section.

2. �Location-independency. In the case of e-learning, 
mobility allows students to choose the place of 
learning, whether in a public area, park, commuter 
train or the nursery of a house.

3. �Continuity. In case of an attendance-based learn-
ing, the personal presence of the teacher provides 
an opportunity for students to ask questions right 
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away and clarify unclear points quickly. In case of 
e-learning, this opportunity is typically provided in 
an asynchronous way (e.g. via electronic messages).

4. �Teacher-independency. In a classroom, the students 
usually do not have any options, and they have to 
accept the teacher in regard to his appearance and 
lecturing style. E-learning offers an opportunity for 
creating more teacher-independent content.

5. �Learning paths. In a classroom, there might be stu-
dents who are partly familiar with the content and 
for whom half of the information conveyed is not 
new. This means unnecessary repetition. E-learning 
provides a possibility for the students to choose the 
content elements they want to learn and to prove the 
knowledge they obtained earlier.

6. �Visualisation. Presentations (mostly PPTs) created 
for a classroom environment are for guiding the 
teacher rather than for aiding student understanding, 
whereas all visual or audio elements in e-learning 
content serve the student’s progress better.

7. �Gamification. The classroom environment pro-
vides only limited opportunities for competition by 
solving smaller tasks or distributing good points. 
However, e-learning ensures a much more colorful 
toolkit for making learning a game.

In order to have an overview of the advantages’ complex-
ity, we created a classification on the findings above, and 
sorted them into three overlapping categories. Some of 
the advantages has the ability to make learning adaptable 
and repeatable for the learners. Others create a more con-
venient and flexible environment in the learning process. 
And there are also some advantages which are capable of 
making learning easier and faster. It is worth mentioning 
other classifications grouping by high accessibility, flexi-
bility, time and cost/investment benefits (Nesterowicz et 
al., 2016). (see Figure 1.)

The criteria system above reflects the differences between 
traditional classroom learning and e-learning very well. 
In short, students have to obtain new knowledge among 
conditions in a classroom environment that are forced on 
them from many aspects and with the teacher being an 

important element of education. By contrast, e-learning 
provides freedom for the student to determine the place, 
time, pace, and style that are most comfortable or suitable 
for them, and the teacher’s personality is not necessarily 
reflected directly in the e-learning content.

Why new measurement methods are 
necessary in case of e-learning?

The primary metrics of traditional education mainly 
evaluates the student and its obtained grades or asses the 
teacher himself (e.g., SETE, which will be discussed) 
and the latter obviously cannot be applied in the case of 
e-learning. This is why the traditional measurement sys-
tem needs to be revised, and an improved system of met-
rics must be created, which should emphasize knowledge 
transfer and make it easy to compare e-learning materials 
with different styles, contents, and topics.

The new measurement system is essential and viable 
because technology enables it, new areas (not only sat-
isfaction or grades) can be measured unbiasedly without 
evaluator qualification error. Improving the measurement 
of traditional teaching efficiency is very constrained, it is 
difficult to adopt them in connection to e-learning thus 
with the new metrics comparison with traditional learn-
ings is more convenient. Last but not least the new metrics 
can be used to fine tune or restructure teaching materials 
in course design and a continuous improving dialogue can 
be sustained by evaluating the new indicators.

What do we expect from a good 
measurement system?

In addition to the educational evaluation requirements dis-
cussed elsewhere in this article (Taylor, 2010), there is a 
list of key principles of correct evaluation for the assess-
ment of performance management systems:

• �representative faithfulness: correlation between the 
measurement and the phenomenon to be measured,

• �comparability (via benchmarks) corresponding to the 
evaluation criteria,

• �correlation with other measurement metrics: indices 
that are compatible with the rest of the areas of busi-
ness performance measurement,

• �clarity: being relatively easy to understand and work 
with,

• �reliability: users can rely on the figures,
• �verifiability: a consensus value created between sev-

eral independent measurements (and people carrying 
out the measurements); for example, proposal: proba-
bility-weighted average of experts (systems). 

The further knowledge expected from indices (e.g., Seang, 
2003) is: 

• �planning, controlling, and the support of evaluating 
systems, 

• �communicability (especially for internal use), 

 

Figure 1.
How e-learning is different from traditional learning
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• �optimization of resources, 
• �motivation: performance may improve after defining 

goals that can be individually performed.

Holsapple, Clyde, and Lee‐Post (2006) approach the suc-
cess of the introduction of e-learning from the perspective 
of information technology systems. Importantly, in the 
case of information systems, not only individual effects 
but also effects on the organization need to be considered 
(DeLone – McLean, 1992). For brevity, this article deals 
with only measurements relating to the individual. (see 
Figure 2.)

Current education-measurement systems 
and their criticism

In everyday life, the terms “effective” and “efficient” are 
often not used clearly. This is why it is important to clarify 
the differences between the terms in regard to knowledge 
transfer and learning. The difference between these terms 
is obvious in management sciences: 

– �effective  (adj.): adequate to accomplish a purpose; 
producing the intended or expected result,

– �efficient (adj.): performing or functioning in the best 
possible manner with the least waste of time and 
effort (Nelson, 2018, p. 356.).

In other words, being effective is about “doing the right 
things,” while being efficient is about “doing things right.” 
In regard to teaching, effectiveness refers to the transfer of 
knowledge as a result, while efficiency refers to the rate of 
the results achieved and the inputs. Efficiency is also re-
ferred as productivity, namely maximizing the quantity of 
output (number of student and their achievements) while 
minimizing the use of inputs (Vilaseca – Castillo, 2008). 

It is generally acknowledged that e-learning can be a 
lucrative investment by replacing classroom courses, but 
in this article, we focus on the aspects of knowledge trans-
fer efficiency (Strother, 2002; Wild – Griggs – Downing, 
2002; Vilaseca – Castillo, 2008). 

Consequently, a metric system for the efficiency of knowl-
edge transfer needs to be created in the context of the men-
tioned conditions, of which the quality is rather significant as 
well. The measurement results could define the ranking of 
educational institutions or the remuneration of teachers.

According to Tyler (2010), four major criteria must be 
met when defining a set metric system:

– �generalization: the teaching (or teacher) must be 
measured not once but several times to make general 
conclusions,

– �evaluation: metrics and key figures must be timeless 
and consistent so that teachers and education can be 
compared objectively in both time and space, regard-
less of the topic of education,

– �extrapolation: it is important to have a correlation 
between the metrics and the quality of the educa-
tion, which means that it must be ensured that the 
students’ good results and performance are achieved 
thanks to the teaching method and the teacher,

– �implication: the created methodology must be 
applied as a suitable device, whether in the case of 
creating a ranking of institutions or in the compar-
ison of people.

Current methodologies for the measurement of the effi-
ciency of knowledge transfer are not satisfactory accord-
ing to Creemers and Kyriakides (2006) either. They point 
out similar results from two studies that were written in-
dependently of each other. Colema, Campbell, Hobson, 
McParttland, Mood, Weinfield, and York (1966) and 
Jencks, Smith, Ackland, Bane, Cohen, Grintlis, Heynes, 
and Michelson (1972) both filter out the students’ back-
ground conditions (individual skills, family circumstanc-
es) in the samples examined, which resulted in the var-
iance of the teaching factors remaining very low. This 
means that different teachers and teaching methods have 
more or less the same efficiency in the case of students 
with similar backgrounds. Heyneman (2005) also comes 
to the conclusion that social status strongly determines 
student performance, however he also examines whether 
the purpose of public schools are making the performance 
gap disappear or fostering social cohesion.

Hanushek and Luque (2002) come to the conclusion 
that student performance is has a connection on how effi-
cient is the use of resources, but comparing both devel-
oped and poor countries shows that these problems are 
independent from the level of resources. Woessmann 
(2004) points out that in developed countries (such as 
the U.S. or Western Europe) family-background charac-
teristics have strong effects on student performance. The 
Tennessee Value-Added Assessment System (TVAAS) is 
also worth looking at, as it is a good measurement sys-
tem for teaching effectiveness which controls implicitly 
for socioeconomic status and background. There are also 
some experiments and research modifying the TVAAS 
(e.g. Sanders and Wright (2004)).

One of the most popular measurement methods of 
teaching efficiency is student evaluation (SETE). A study 
by Galbraith et al. (2012) shows a counterexample for the 
relations between students’ results and the teacher’s eval-
uation not being linear, supporting the claim with various 
mathematical methods. Students achieving the best results 
tend to evaluate the teachers as having medium quality, 
while students with weak performance prefer extremes: 
they evaluate the teacher either with very good or very bad 
scores. When examining the SETE method, the authors 

 

Figure 2. 
The original information system success model 

created by DeLone et al. (1992)
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also state that new teaching methods such as online 
courses and hybrid courses have emerged, which makes 
revision of the SETE method necessary (Galbraith et al., 
2012). (see Figure 3)

At the same time, other authors emphasize the fact that 
the knowledge transfer is strongly dominated by student 
satisfaction (Eom – Sean – Wen – Ashill, 2006). Ten years 
later, the model was refined somewhat, and new explan-
atory factors of student satisfaction were identified, such 
as course design, instructor, and dialogue (Eom – Sean 
– Ashill, 2016). Student satisfaction is a defining factor, 
which is well evidenced by an analysis conducted on a 
rather large empirical sample, which emphasizes the im-
portance of individual learner characteristics. This means 
that if these characteristics are filtered out, the remaining 
learning experience itself is similar for everyone (Li – Nai 
– Marsh – Bart Rienties, 2016). This agrees with Creemers 
and Kyriakides (2006), according to whom the observable 
standard deviation disappears after filtering out students’ 
backgrounds and grades.

Emery, Kramer, and Tian (2003) also criticize the 
SETE method based on the following groupings:

– �Popularity and personality contests. Teachers’ eval-
uations are often influenced more by popularity than 
teaching efficiency. Students’ subjective evalua-
tions are affected by simple factors, such as whether 
the teacher brings food into the classroom for the 
students.

– �Student achievement. Although students’ achieve-
ments are perhaps the clearest and most indirect feed-
back about a teacher’s efficiency, studies supported 
by examples show the opposite; that is, the teachers’ 
evaluation is reflected in the students’ achievement 
to a minimum extent only.

– �Situational factors and validity. A relation can 
be seen between the courses and the evaluations 
related to them. For example, the authors com-
pare art and science subjects, and there is a dif-
ference between obligatory and optional subjects 
as well.

– �User error. Incorrect interpretation of the results of 
SETE or their analysis with an incorrect statistical 

method might lead to serious problems as well. Since 
sample sizes are usually small (courses with fewer 
than 30 students), the possibility of statistical error 
is much higher.

– �Evaluator qualification error and defamation. 
The last aspect criticizes the students themselves. 
Students are generally said to not be able to think 
critically. Evaluators are not pre-filtered in any way, 
which would entitle them to evaluate the teachers, so 
intentional defamation can easily occur.

All in all, a large part of the literature criticizes the cur-
rent methods for measuring traditional teaching efficiency. 
However, studies attempt to define principles and give rec-
ommendations for the improvement of the current meth-
ods. Berk (2012) makes twelve recommendations for im-
proving the measurement of teaching efficiency. He lists 
twelve possible sources from which proof can be obtained 
regarding a teacher’s evaluation:

1. �student ratings: the students evaluate the teachers 
according to a given scale,

2. �peer ratings: the teachers evaluate each other on a 
given scale,

3. �self-evaluation: the teacher evaluates himself or her-
self on a given scale,

4. �videos: the teaching is recorded on video and eval-
uated (by the teacher himself/herself or another 
teacher/expert),

5. �student interviews: students are “questioned” not 
individually but collectively,

6. �alumni ratings: the teachers are evaluated by alumni,
7. �employer ratings: the students’ employers evaluate 

the students (and thus the teachers indirectly),
8. �administrator ratings: administrators of the educa-

tional institution evaluate the teachers,
9. �teaching scholarship: examining the scholarships 

awarded to the teachers,
10. �teaching awards: examining the prizes and 

acknowledgements awarded to the teachers,
11. �learning outcome measures via the students’ 

achievements,
12. �teaching portfolios, which collect the above via 

several factors.

Besides the information sources, the list also contains the 
types of indicators (rating scales, reviews, etc.) and spec-
ifies the person it is from, the person who can use the in-
formation, and what kind of decision can be made with it. 
(see Table 1.)

Berk’s proposals are overly teacher-centered rather 
than teaching-centered, which means that it is difficult to 
adopt them in connection to e-learning. Points 1, 6 and 11, 
however, can also be interpreted in the context of e-learn-
ing. Certain teaching features have such a great impact 
that e-learning can only be a superior mode of instruction 
if the students specifically like to study in a visual and 
writing/reading style and receive several kinds of feed-
back from teachers.

 

Figure 3.
Results of Galbraith et al. (2012)
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We reckon that the current education-measurement sys-
tems are neither effective nor efficient because they only 
and mainly evaluates the student and its obtained grades 
or asses the teacher himself and a continuous measure-
ment of the latter proves to be time consuming and ex-
pensive. 

We also reckon that several above mentioned criteria 
of a good measurement system are not met in traditional 
education-measurement systems, for example extrapola-
tion and implications just to name a few. Generally speak-
ing the traditional metrics does not properly reflect to the 
teaching method and knowledge transfer.

Undoubtedly, the students’ learning outcome (in other 
words, the gained competencies) would have to be an 
important benchmark, but this cannot always be measured 
well for the following reasons: 

1. �exams and other grades do not necessarily correlate 
with actual knowledge, 

2. �there is no opportunity for actually measuring 
knowledge and competence during or after the 
learning process, it is too costly, or it requires too 
many resources, 

3. �no knowledge or no exact knowledge is available 
regarding the students’ competence or their input 
state preceding the learning, 

4. �the characteristics of the teaching process (e.g., the 
teacher’s personality, teaching intensity, methods 
used) cannot necessarily be identified or linked to 
the measured person, 

5. �performance can greatly depend on current con-
ditions of the student (state of mind, mood, etc.), 
which can only be filtered out through several meas-
urements, but the opportunities for this are limited.

The somewhat opposing relationship between the teacher’s 
“goodness” and learning outcome mentioned by Galbraith 
et al. (2012) supports that it is worthwhile and necessary 
to measure knowledge transfer, even if it is the teacher’s 
performance that is being measured. Based on the above, 

it is necessary for the assessment of the teaching system 
itself to make indirect conclusions regarding the quality 
of knowledge transfer and for the sake of assessing the 
teaching process. 

The measurement features of e-learning

This section will explain the necessity of a different and 
improved measurement system for e-learning knowledge 
transfer. Then we will elaborate on how teaching could be 
referred to as a service, and how this influences the crea-
tion of the improved measurement system. Finally we will 
point out the change in competence creation in e-learning.

Why should e-learning be measured 
differently?

The issue of heterogeneity is solved in e-learning. As 
Unified Service Theory (discussed in the next section) 
states, the goodness of the process and that of the ser-
vice cannot be separated from each other (e.g., the qual-
ity during the performance determines the quality of the 
end-product, and there is no final inspection or possibil-
ity of a recall). However, e-learning makes teaching re-
petitive. E-learning affects the two basic approaches of 
knowledge management: personalization and codification. 
In personalization, knowledge is rather tied to the teacher 
who shares it, thus the transfer could vary a lot not only by 
teachers but also by the mood of the teacher. In codifica-
tion, knowledge is codified and shared in a standard way, 
thus it can be transferred over and over again at the same 
quality level.

E-learning makes a kind of codification possible 
instead of personalization knowledge management, which 
undoubtedly reduces the user’s vulnerability.

By the nature of e-learning systems, the teacher’s per-
sonality is less significant. The teacher’s personality and 
his technique for knowledge transfer cannot be disregarded 
in connection to the creation, editing, and presentation of 
the content, but due to the recording and presentation of 

Table 1. 
Summary of Berk’s (2012) proposals

# Source of Evidence Type of Measure(s) Who Provides Evidence Who Uses Evidence
1 Student Ratings Rating Scale Students Instructors/Administrators
2 Peer Ratings Rating Scale Peers Instructors
3 Self-Evaluation Rating Scale Instructors Instructors/Administrators
4 Videos Rating Scale Instructors/Peers Instructors/Peers
5 Student Interviews Questionnaires Students Instructors/Administrators
6 Alumni Ratings Rating Scale Graduates Instructors/Administrators
7 Employer Ratings Rating Scale Graduate’s Employers Instructors/Administrators
8 Administrator Ratings Rating Scale Administrators Administrators
9 Teaching Scholarship Judgmental Review Instructors Administrators

10 Teaching Awards Judgmental Review Instructors Faculty Committees/ 
Administrators

11 Learning Outcomes Tests, Projects, Simulations Students Instructors/Curriculum 
Committees

12 Teaching Portfolio Most of the above Instructors, Students, Peers Promotion Committees
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the content, the selection and inclusion of the teacher is 
less accidental, since the final content can be edited with 
the best teachers and their best moments.

Teaching as a service

Since teaching is some kind of a service, the Unified 
Services Theory (Sampson – Froehle, 2006) can be ap-
plied. Unified Service Theory (UST) is a fundamental 
model which incorporates customer’s reaction, feedback, 
etc. as production inputs. Education belongs to one of the 
main service areas according to UST (Sampson, 2001). 
The theory names „mind” the input from the customer. 
The customer feedback part of the model is a very relevant 
and important in teaching value process too. We use UST 
as a starting point to set up the measuring framework for 
e-learning processes because the goodness of the process 
and that of the service cannot be separated from each other 
in education. (see Figure 4.)

Besides the “mind” mentioned by Sampson as customer 
feedback during education, the following factors also need 
to be considered:

• �Grade.
• �Time spent in the course: if a student is there for a 

long period of time, she either understands it slowly, 
or either enjoys it very much.

• �Average time between returning to the course: if a 
student rarely returns, the student does not enjoy the 
e-learning material or is not motivated enough to 
return more frequently. Although we should consider 
this carefully, because the reason of the rare return 
could be that the student doesn’t need to return to the 
course.

• �Number of breaks in the course (how many returns 
are necessary to complete the entire course): if a stu-
dent takes many breaks, then the breakdown of the 
syllabus should be considered to be changed, given 
that not only one but the majority of students take 
many breaks.

• �Utilization frequency of complementary educational 
elements (explanatory additions, list of lists, notions, 
etc.): if elements are used frequently, it is good; if 
they are not, then they are useless. However, the core 
syllabus could be shortened and would thus require 
little explanation.

• �Number of questions asked by the students: if there 
are many questions, the material is probably not 
understandable.

• �Time allocated for the exam (in proportion to the total 
amount of time permitted as a percentage): if the time 
is low, the exam is easy, or if there is much time, there 
is also feedback.

The Figure 5. summarizes the information above. This 
classic figure should also contain the grading, interactivi-
ty, questions, everything we refer to below, and the statis-
tical evaluation mode. We once again refer to these factors 
at the end of the article in the key figure section that we 
recommend.

The connection between the  
measurement areas 

In the case of traditional attendance-based learning, the 
delivery of knowledge is influenced directly by two fac-
tors: the teacher has a direct impact on the students since 
he or she is delivering knowledge during the training and 
directly participates in formulating the learning compe-
tence. In addition, the educational system has a direct im-
pact on the formulation of competence since it determines 
teaching and knowledge evaluation regarding “where,” 
“when,” “what circumstances,” and “what to re-examine.” 
(see Figure 6.)

However, in the case of pure e-learning, the student does 
not interact with a teacher directly. The teacher assists 
in forming the educational system and contributes to it. 
The teacher provides the professional content, which is 
incorporated into the e-learning system during the sylla-
bus development, but does not set the learning pace. The 
teacher’s personal and educational features are not reflect-
ed directly in the competence formulated. This means that 
eliminating the teacher’s direct connection should affect 
the metrics as well.

 

Figure 4. 
Fundamental model of service business operations 

(Sampson, 2001)  

 

 
 

Figure 5.
Extended model of service business operations

Figure 6. 
Change in competence creation in e-learning
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A recommended measurement system  
for e-learning

This section introduces a measurement system for e-learn-
ing courses. We have already defined the characteristics 
and requirements of a good measurement system earlier, 
and now we propose the following system of metrics. For 
the evaluation of e-learning, we divided the measurement 
possibilities into the following sets of factors. 

Areas of measurement: 

• �the teaching material itself (curriculum),
• �the learning management system; that is, the quality 

of the supporting processes (administration, etc.),
• �the transfer of the teaching material. 

In this article, we focus on the transfer of teaching materi-
al, which can further be divided into the following areas:

• �the teacher’s rating,
• �the measurement of the obtained knowledge and 

competence,
• �the process of teaching (knowledge transfer).

These three factors cannot always be separated from each 
other, and certain evaluations (e.g., “the teaching was ef-
fective”) may include all three. In spite of this, it is im-
portant to separate them since we cannot measure beyond 
SETE or without it in a direct way and because of the men-
tioned difficulties of evaluation.

Our basic approach is that descriptive statistical key 
figures may be useful for making indirect conclusions in 
e-learning due to the large number of the same teachings 
that can be viewed as homogeneous, and not the direct or 
absolute values. We propose the use of different key fig-
ures of volatility and standard deviation to make deduc-
tions regarding the goodness of the process by creating 
divergence. 

Repeating the same course may improve the goodness 
of the deviation creation compared to the general popula-
tion due to accumulated values of historical data. To gain 
an idea about the standard deviation, the type of distribu-
tion needs to be clarified. The distribution of the teaching 
performance (efficiency in this case) is typically normal. 
The reason for this can be found in the following: the dis-
tribution of grades is determined by (1) the performance of 
the students and (2) the grading system.

The student performance is normally distributed. The 
question is: should the teacher’s system distribute grades 
normally? If student performance is normally distributed, 
a standard distribution is the outcome of many small var-
iations in inputs that are added up. Student performance 
depends on many independent factors, such as preparation, 
education, timing, intelligence, and other circumstances 
on the day of testing. Several of the mentioned factors are 
normally distributed by nature. However, according to the 
central limit theorem, when independent, random varia-
bles are added, their sum tends approaches a standard dis-
tribution (a Gaussian distribution or bell curve), even if the 

original variables themselves are not normally distributed. 
Besides grading on a curve, which automatically ends up 
in a bell curve, a consistent or absolute grading system 
will still lead to a standard distribution because another 
normally distributed factor is added to the system.

Apart from the above, a standard distribution is very 
important in teaching. Grading on a curve (also referred to 
as curved grading, bell curving, or using grading curves) is 
a method of assigning grades designed to yield a Gaussian 
distribution curve among the students in a class. If we can 
assume a standard distribution, then there is a question 
of why it is worth using for evaluation purposes. Firstly, 
the shape of the standard distribution can be changed to a 
certain extent, and therefore, the efficiency of knowledge 
transfer can be improved. Kronholz’s (2012) article is a 
good example, which examined the issue through the pop-
ular Khan Academy. According to the author, a Gaussian 
distribution can be shifted to the right.

Our assumption of normality seems to be a possible 
basis for a unique measurement system for e-learning. We 
suggest applying this theory to the mentioned goodness 
of the teaching process itself, and not simply final grades. 
Namely, any deviation from a “standard” distribution cor-
relates with achievements and efficiency of the teaching 
system; that is, the parameters of the e-learning process 
and their numerous application cases that can be recorded 
relatively simply provide the possibility of comparative 
analyses.

The deviation from the standard distribution as a 
measurement system satisfies the measurement require-
ments listed above for the following reasons: 

• �every participant and course can be evaluated through 
it, and as such, it is representative, 

• �because of the obtained data, it is comparable in 
terms of both time and various courses,

• �the parameters of the educational process are clear 
and communicable for both teachers and students, 

• �they are reliable and verifiable since they are set auto-
matically without any subsequent manipulations or 
complicated activities for establishing key figures,

• �the creation of the key figures does not require any 
significant efforts; the process parameters simply 
need to be recorded,

• �objectives can be assigned to the key figures (plan-
ning and motivation criteria) and can be monitored 
on a continuous basis.

The normal bell-shaped curve describes the distribution 
of randomly occurring events when nothing intervenes. 
Teaching is an intervention and a purposeful and inten-
tional act. We engage in teaching to attain a specific re-
sult—that is, to have all students (or nearly all) learn the 
things we set out to teach. If the distribution of student 
learning after teaching resembles a normal bell-shaped 
curve, that, too, shows the degree to which our interven-
tion has failed. It has made no difference (Guskey, 2011). 

The fact that a course’s educational process follows a 
normal distribution gives us an opportunity to measure edu-
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cational effectiveness. The basis of our suggested method is 
that we can record, measure, and quantify the activity and 
participation of students in e-learning courses. As there are 
many students in a course, these records result in unique 
distributions. If a given indicator’s distribution does not 
follow a normal distribution (and is thus distorted some-
how), then it has consequences in terms of the goodness of 
the educational process. Therefore, the results of a simple 
normality test and distribution analysis could represent the 
goodness of an e-learning course. Furthermore, if the given 
course has been repeated multiple times, then the indicators 
could be compared to each other within the base population. 

Specific indices 
As mentioned, the topics of the subject and the evaluation 
of the teaching material exceed the scope of this article. As 
an example, we mention that usefulness belongs here as the 
most important concept, just like the question of whether 
conceptual or procedural knowledge (internalized, actively 
used knowledge) has been successfully created. This article 
does not examine the learning management system, which 
is the quality of the supporting processes (administration, 
etc.). At the same time, due to the methodological similari-
ty, it is worth mentioning that because of the normality as-
sumption, it is obvious that we propose an indicator of this 
field: the number and ratio of individual, deviant, problem-
atic cases compared to all the cases.

The use of SETE is obvious and unavoidable since the 
student’s evaluation cannot completely be substituted with 
indirect calculations. Although we criticized the use of 
SETE earlier, our main argument is that using only SETE 
(and nothing else) will end up in distorted results and con-
clusions when measuring knowledge transfer efficiency. 
As mentioned, indices are necessary as completing SETE 
as well. Based on this, we propose using the following: 

1. �The clarity of the teaching material, provided that 
it is independent from the subject itself to some 
extent; with the proper teaching method, even diffi-
cult issues can be made clear: 
a. �the standard deviation of the groups’ achieve-

ments compared to the average standard deviation 
of teaching,

b. �how frequently course elements and explanatory 
materials are visited/reused,

c. �the frequency of questions (FAQ, the use of sup-
plementary, interpretive materials).

2. �Student satisfaction, which is mentioned by several 
authors and is needed for utilization due to attention 
scarcity
a. �time of quitting each course or the time of cer-

tain lectures planned in a single block (i.e., time 
spent on studying/full learning time, or rather, its 
average),

b. �average learning fragmentation (i.e., how many 
times the complete material is viewed by a 
student),

2 https://about.coursera.org 
3 https://about.udemy.com 

c. �average returning time (how much time passes 
before the student re-enters after exiting).

3. �Learnability (regarding content and quantity)
a. �the ratio of students successfully passing the 

course compared to similar key figures of other 
(attendance-based) courses,

b. �time spent in the system (provided that the session 
is interrupted in the case of inactivity).

4. �The goodness of examinations (availability, con-
formity, evaluation, etc.)
a. �the ratio of good answers to questions compared 

to the whole,
b. �the standard deviation of the time spent on 

questions,
c. �the representativeness of exam questions com-

pared to the complete material (even distribution 
of questions).

In the case of SETE, a question arises regarding the extent 
that students can separate how interesting, useful, or com-
pulsory a given course is from other evaluation criteria. In 
the case of the above key figures that are independent of 
SETE, there are no misleading connections when calculat-
ing differences and standard deviations. We hypothesize 
that the standard deviation will be low in the case of good 
learning methods.

The key message is that the key figures based on the 
deviation from the standard distribution correlate with 
achievements and efficiency of the teaching system. Thus, 
the e-learning process parameters listed above provide 
the possibility of simple and reliable evaluation that gives 
feedback for future course planning and development.

Validation plans
As a next step, we intend to validate our proposed meth-
od. To do so, we have already approached three large on-
line e-learning content providers (Massive Open Online 
Courses, a.k.a. MOOC, including but not limited to 
Coursera with 33 Million learners2, Udemy with 80,000+ 
online courses3) asking for help in gathering the neces-
sary data. As these courses are taken by a very diverse 
and huge number of learners, and also most importantly 
by free will, we consider them appropriate data sources to 
validate our concept with. 

These MOOCs are offering online e-learning courses 
containing mostly videos, some complementary text-based 
knowledge, related articles and evaluation questions. The 
students also have the opportunity to take notes during the 
videos, or ask from the teachers at any given time. Some 
courses, or a series of courses can grant an official degree 
after a successful completion, which gives proper motiva-
tion for the students.

When we approached these online content providers, 
we asked for data according to the students’ exams (results, 
time spent on questions etc.), their statistical behavior 
during learning (number of course access, time spent on 
course, average returning time etc.), and also their subjec-
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tive ratings on the course. We asked the content providers 
for the data to be extracted and sent to us anonymously, so 
the students could not be identified.

After collecting the data explained above, we intend to 
perform the calculations detailed in the “Specific indices” 
section, and compare the results between the courses, the 
results of the students and also with the student ratings 
on the courses. Among others, we will examine the dis-
tributions of the samples, and plan to do several correla-
tion tests. Also, we are planning to carry out measures of 
goodness of fit.

After performing all the tests above on all the courses 
we gather the data from, we hope to come to the con-
clusion that our concept on measuring the efficiency of 
e-learning courses are valid and ready to further use and 
improvement.

Conclusions and outlook

We have faced several dilemmas, and one of the most im-
portant issues is whether we should meet special customer 
satisfaction at all. Obviously, we should to an extent, but 
we have to differentiate between certain types of educa-
tion. There is compulsory and facultative learning. In the 
first case (like in public education or obligatory corporate 
training, etc.), customer satisfaction occurs on a high-
er level (at the society or company level; e.g. in KPIs4), 
while in the latter case, it occurs directly at the student 
level. However, a proper measurement system seems to be 
essential in any educational process. Our proposed meth-
od aims to satisfy this principle. A measurement method 
based on the standard distribution of automatically record-
ed educational system results (and not appraisals directly 
from the students) adds new opportunities to evaluate the 
e-learning process.

Further research could collect and analyze several 
samples to test the proposed evaluation method and key 
figures in this paper can be tested. By proving the inde-
pendence of the measurement system, we intend to per-
form the test reasonably on e-learning solutions used in 
public education and the corporate sector. The results 
of future research may prove to be useful and challenge 
the idea that e-learning can deliver knowledge that is 
more efficient than traditional courses in classrooms. If 
the bell curves show a left-skewed distribution (nega-
tive skewness), e-learning education would prove to be 
efficient. 
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