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Abstract

The purpose of the study is to examine the pedagogical usability of interactive e-learning materials for
foreign language practice. It is based upon two studies of the expected between-group and within-group
differences among participants in the educational process. The sample consists of two groups – lecturers
and students, a total of 100 participants, each evaluating four materials specifically prepared for this
study. Two consecutive repeated measures ANOVA were conducted in which the gender/age, the position
of the participants in the educational process, and usability dimensions were the independent variables.
Results indicated that all independent variables and their interactions have a significant effects on the
evaluations of the pedagogical usability. Women tend to assign higher values than men. Аge groups
generally differ in their evaluations, although there is a tendency to give similar ratings for the individual
dimensions of pedagogical usability. The 31-40 years age group evaluates the materials higher while the
lowest evaluations are given by the groups of 21-30 and 50+ year old participants. Students tend to rate
the pedagogical usability systemically higher than the lecturers. Usability dimensions also have a
significant effect on evaluations. The most prominent feature of the materials, by a great margin, is their
Applicability. The findings corroborate previous research which show age and gender differences in web
usability do exist. We conclude that these differences exist as much in pedagogical usability as in technical
usability. Further investigations are suggested to explore more deeply the differences in the perceived
pedagogical value of e-learning materials as this has implications for instructional designers, teachers and
learners alike.
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Technical and pedagogical usability
Usability is a concept born in recent years in the field of computer science, which

initially focuses on human-computer interaction. In this mode of thinking, the starting
point for the development of software applications is not so much their technological
aspect, but consumers. Very soon, due to the fierce competition on the market for goods
and services, this concept crosses the boundaries of the computer sphere, a testimony of

which is the definition of usability in the international ISO standard. According to

ISO 9241-11 (1998; 2018) for the Ergonomic requirements for working with visual
terminals (later transformed into the more general Ergonomics of human-system

interaction), usability is defined as "the extent to which a product can be used by
specific users for achieving specific goals with efficiency, productivity and satisfaction in
a specific context of use". According to this definition, usability is a quality that

manifests in the interaction of humans with products, systems or services created by

the human mind and hands. While the concept is still primarily used as a feature of
software applications and web sites, it is also applicable to appliances, tools, and

anywhere where people interact with objects, products or services. The word "specific"
emphasizes that the product used is easy, convenient, and satisfying; it enables users to
do the job it is intended for. There is no product that is usable or not usable in itself this quality depends on the goals and needs of specific users in a particular context.

Despite the widespread adoption of the concept of usability, empirical research

in this field, particularly the practical application of the ISO standard, is too scarce
(Jokela et al., 2004). The reason for this is perhaps less in the weak theoretical or
pragmatic interest than in the novelty of the concept, which is still seeking its

quantitative and qualitative parameters. For example, Quesenbery (2001), noting that
usability as “ease of use“ of the product is a simplification of the problem, sets a series of
challenging questions about what people really understand by "usability". Is it the result
of any activity (for example, a software product), or is it a customer-centered

development process, or is it a set of techniques (e. g. heuristics), or a product
development philosophy designed to meet the needs of users? (Quesenbery, 2001)

Strictly speaking, none of these questions has a correct answer including the last

one which tempts us to prefer it because of its generalization. Usability is a characteristic
of the product, but it cannot be considered as its inherent, human-independent feature. In
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accordance with Heider’s (1958) early ideas in his Attribution theory, one can say that in

the process of interaction with the product individuals attribute the characteristics of
"usability" to the product. This property, however, exists only in their minds.

On the other hand, usability can be seen as a quantitative result, which is a

desirable consequence of the application of a holistic user-oriented product development

philosophy. Here specific techniques are used to increase the level of this feature. The

authors draw attention to the multidimensionality of the concept of usability, and
Quesenbery (2001) ingeniously identifies five "Es" which collectively describe consumer

requirements of the product: it must be Efficient, Effective, Engaging, Error free and Easy
to learn. We may notice the versatility of this view of usability.

The concept of pedagogical usability fits perfectly into this conceptual

framework. It arises as a result of the natural evolution of Information and
Communication Technologies (ICT) and their use for educational purposes. In this
setting, researchers begin to pay attention to the pedagogical aspects of the usability of

these technologies. Teaching materials used in the learning process are products
designed to support the achievement of certain educational goals and they must be
subject to at least the same usability requirements. However, the understanding of

pedagogical usability is not limited to simply replacing the term "product" with
"teaching material" in any of the usability definitions.

Many researchers distinguish between “technical” and “pedagogical” usability of

educational technologies. According to Hadjerrouit (2012), technical usability refers to

the seamless interaction between the person and the product (or the system, in
particular certain educational software), which aims to reduce the cognitive load

(Sweller, 1988) in the interaction and to free up cognitive resources. These resources
can be used in the learning process, the support of which is the main purpose of

pedagogical usability. Specifically, in the context of e-learning, technical usability is
expressed in terms of how much an educational site is convenient, practical, and useful

for learners as regards shaping the content, information structure, navigation and

overall site design. Several systems of criteria have been developed to assess technical

usability (see Nielsen, 1990; Nielsen, 2000, Nokelainen, 2005, Hadjerrouit, 2012; Djalev

& Bogdanov, 2013). Pedagogical usability refers to the learning aspects of educational
technologies and their potential to support the learning process (Melis, Weber &
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Andrès, 2003). To evaluate these aspects of e-learning systems, Nokelainen (2004,

2005) has developed a comprehensive system of criteria that can be applied to any elearning material (see also Hadjerrouit, 2012; Djalev & Bogdanov, 2013).

The two concepts are interconnected. Furthermore, the pedagogical aspects of e-

learning materials can be considered as added value to their technical aspects.

Kukulska-Hulme & Shield (2004) examine the usability of e-learning websites as a

multi-layered feature in which technical usability forms the bottommost layer without
being self-sufficient.

Research objective

In previous publications (Djalev & Bogdanov, 2013; Bogdanov, 2013a), we

presented some results from an empirical study of the pedagogical usability of elearninig materials (EDM) used in English language teaching settings. We examined the

problem from the viewpoints of the two main groups of participants in the learning
process - teachers and students. In particular, we presented the results of the analyses

of (1) the latent structure underlying the evaluation of the pedagogical usability of the
EDM; (2) the reliability and consistency of the pedagogical usability ratings of the two

groups of participants; as well as (3) some expected differences depending on the role

of the participants in the educational process; whether the teachers were native or nonnative English speakers; the university where students are trained, and the type of EDM.

In another paper Bogdanov (2013) presented results from a study of the effect of the

intensity (frequency of exposure) of e-learning on the evaluation of the pedagogical

value of the e-materials.

The aim we set out in this paper is to complement the emerging complex picture

of the pedagogical usability of the EDM with two studies of the expected between-group

differences by gender and age among participants in the educational process. The

interaction of these factors with the role of individuals in the educational process and
with the dimensions of pedagogical usability of EDM will also be analyzed.
Method

Design
This study focuses on the search for between-group differences in evaluating the

pedagogical usability of the EDM used in English language training at C1 level of Bulgarian
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students from two universities in the country. For this purpose two consecutive analyses of

variance were conducted in which the gender and age of the participants were taken as the
main independent variables. As an additional between-group variable with two levels -

teachers and students, the position of the participants in the educational process was used.

The study also included a within-group independent variable with 10 levels, which were

the dimensions of pedagogical usability. Thus, the design of each of the analyses was mixed,

with two between-group and one within-group variables, with the latter two (position and
usability) being used to examine only their interaction with gender and age. The dependent

variables were the participants' evaluations of the individual EDM pedagogical usability
dimensions, expressed by their composite scores on the subscales of the Pedagogically

meaningful eLearning questionnaire (PMLQ) (Nokelainen, 2006) presented later. The
method applied for statistical analyses of the data was repeated measures ANOVA.

Materials

For the purposes of the study, four sets of e-learninig materials were developed,

designated as EDM 1, EDM 2, EDM 3 and EDM 4. The materials were developed in
accordance with the advanced level C1 curriculum according to the Common European

Framework of Reference for Languages developed by the Council of Europe (2001) in

the general English language courses at New Bulgarian University. EDM 1 is designed to

introduce a new grammar structure and consists of 20 screens with embedded images;
EDM 2 is designed as revision of thematic vocabulary and consists of 5 screens with

interactive exercises and built-in audio recordings; EDM 3 consists of a 9-screen

sequence of a grammatical structure, divided into small portions in the following mode:
presentation - practice - elaboration; EDM 4 is a continuation of EDM 3 and consists of

11 screens for extra practice for listening comprehension, finding key vocabulary, and

word order practice. (for more details about the purpose, structure and the

development of the EDM, see Djalev & Bogdanov, 2013).
Measurement tool

The evaluation of the pedagogical usability of the EDM was performed using the

Pedagogically Meaningful eLearning Questionnaire (PMLQ), developed by P. Nokelinen

and a team (2006) from the University of Tampere, Finland. The questionnaire has two
forms - for students (with 56 questions) and for teachers (with 60 questions). The two

forms are equivalent with the exception of the last four questions from the teacher form
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which only concern this group of participants in the educational process. Therefore, these

four questions (57, 58, 59 and 60) were removed from the questionnaire, as well as three

other questions (16, 17 and 18) because of their inapplicability to the developed EDMs.

The responses to the questions are on a 6-point Likert-type scale in which values range

from 1 (disagree) to 5 (completely agree), and 6 - N/A (not applicable to this material).

Prior to data processing, the last point (6) was transformed to a zero value, giving the
scale at least ordinal meaning without altering the verbal meaning of that point.

The questions are randomized but organized into ten subscales of pedagogical

usability - 1. Learner control, 2. Learner activity, 3. Cooperative/ Collaborative learning,

4. Goal orientation, 5. Applicability, 6. Added value, 7. Motivation, 8. Valuation of previous
knowledge, 9. Flexibility, and 10. Feedback. Further information on the PMLQ and its
scale structure, as well as the English version of the questionnaire, can be found in
Nokelainen (2006), and in Djalev & Bogdanov (2013).
Participants

The study included two categories of participants: English language teachers and

students attending general English language courses, with a total sample size of 100
subjects. The first group consisted of 20 lecturers recruited for the study because of

their participation in various interest groups on the Internet, that are involved in

developing interactive learning content. Participants in this group were 10 women and
10 men. With respect to age, all participants were divided into four groups (21-30, 31-

40, 41-50 and 50+ years). Among the teachers, the representatives of the first age group

(21-30) were 5 (25%), 4 teachers (20%) were between 31 and 40 years old, 5 teachers
(25%) were aged 41-50 years and another 6 teachers (30%) were 50 and more years

old. In terms of nationality, 8 of the teachers (40%) were Bulgarians, the rest belonged

to eight other nationalities as follows: United Kingdom - 5 participants (25%), and

Australia, The Netherlands, France, Germany, New Zealand, Poland and USA – 1 teacher

(5%) each. Teachers for whom English is mother tongue were 8 (40%). The rest are

speakers of their national languages respectively. The teachers' profiles suggest that the
sample is well balanced with regard to gender and age, with a predominant share of the
participants in the higher age groups, therefore with greater teaching experience.

The group of students included 80 participants, 48 of whom were male (60.00%

of all students) and 32 female (40.00%). The largest subgroup fell within the age range
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of 21-30 years (n=67, 83.75%). The other participants were relatively evenly

distributed in the higher age groups, with 4 students in the 31-40 age group (5%), 3 in
the 41-50 age group (3.75%) and 6 of the participants were over 50 years old (7.50%).
Most of the participants in this group were students at New Bulgarian University (NBU)

(n=63, 78.75%) and the rest were students at the University of National and World
Economy (UNWE) (n=17, 21.25%).

The NBU students’ profile is very diverse due to the specifics of the organization

of foreign language learning at the university, where students from different majors,

years of study and of different ages may be enrolled in the same English language

course at level C1. The profile of UNWE students is much more homogeneous. Another
significant difference between the students of the two universities can be seen in their

experience with EDM and in e-learning in general. While for NBU students, much of the
curricular content of the courses in the various majors, including those in full-time

education, is also available through the institutional Moodle as an e-learning platform,

for the students of the UNWE, e-learning is rather "incidental" and "extra", which is
provided to them when possible and desired by teachers.
Procedure

The interactive e-learning materials developed as objects of evaluation, along

with instructions and the PML questionnaire, were uploaded to a designated web site.

The instructions, the same for teachers and students, required the participants to do the

interactive online exercises and, after each EDM, to evaluate it using the online
questionnaire. Responses to questions were stored in an online database 1. Time
constraints on the task were not specified because it was of no interest to the present

study. The data were collected from April to June during the second semester of the
academic year.

Results

Two consecutive ANOVAs with repeated measures were performed with

different configurations of independent and dependent variables to examine between-

group and within-group differences.
1

Data is available as open data on Mendeley; see References.
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Between-group gender differences
The first analysis is designed to compare the results of the evaluation activity of

the participants in the study, differentiated into two gender groups. As noted, the
sample of participants is fairly balanced (a total of 58 men and 42 women). In the study

participants were asked to evaluate each EDM, but not all did the task correctly.

Therefore, the analysis was performed on data from 393 responses. Two more variables
were included in it. A second independent variable reflects the position of the

participants in the educational process with two levels (lecturers and students), and the
latter represents the various aspects (dimensions) of the pedagogical usability of the

EDM, presented through the subscales of the PML questionnaire. Dependent variables

were the composite scores on these subscales. This outlines the complex between-

within design of the study, which includes two between-group and one within-group
factor. Repeated measures ANOVA analysis was performed on the data. The results are

presented in the following Table 1.

Table 1
Results of the Repeated measures ANOVA with factors Gender, Position of the participant
in the educational process and Dimensions of pedagogical usability
Effect
Intercept
Gender
Position
Gender*Position
Error
Usability
Usability*Gender
Usability*Position
Usability*Gender*
Position
Error

SS
918369.76
3691.10
3337.64
571.79
19715.36
268327.5
1496.7
766.7
680.4

df

MS
F
1 918369.76 18120.17
1
3691.10
72.83
1
3337.64
65.85
1
571.79
11.28
389
50.68
9 29814.17 2543.30
9
166.29
14.19
9
85.19
7.27
9

41041.0 3501

75.60
11.72

6.45

p
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Partial Observed
etapower
squared (alpha=0.05)
0.98
1.00
0.16
1.00
0.14
1.00
0.03
0.92
0.87
0.04
0.02
0.02

1.00
1.00
1.00
1.00

The table contains a lot of evidence about the existence of statistically significant

dependencies between the variables included in the analysis. First of all, we will look at
the results of the general comparison of the gender-based groups, which express the

main efect of this factor, as well as its interaction with the factor, representing two

groups of participants in the educational process and with the pedagogical usability
subscales of the PML questionnaire.
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Considering gender as a single between-subjects factor, the difference between

the mean scores of the two gender groups was statistically significant at p = 0.00.
Women tend to assess the pedagogical usability of the EDMs systematically higher than
men - the mean scores of the groups were M = 20.19 and M = 17.78 respectively, with

equal standard deviations (SD = 0.20 for both groups). The difference between the two
means estimated by the effect size is large (ηp2 = 0.16) (Cohen, 1988; Miles & Shevlin,

2001) at the maximum power of the test (1-β = 1.00).

As an independent single factor, the position of the participant in the educational

process also affects the evaluation (p = 0.00), i. e. lecturers and students differ

significantly in their evaluations of the pedagogical usability of the EDMs. In this

comparison, students tend to rate the pedagogical usability systemically higher than the
lecturers. The respective means scores were M = 20.13 and M = 17.84, with standard

deviations shows greater homogeneity in students' evaluations (SD = 0.13) compared to

the teachers’ (0.25). The difference between the two means estimated by the effect size
is large (ηp2 = 0.14) at the maximum statistical power (1-β = 1.00).

Thе latter factor also has an effect of interaction with the gender of the participants.

Although with a small effect size (ηp2 = 0.03), it nevertheless has a high statistical power (1-

β = 0.92). The following graph illustrates the systematically higher ratings that women
(both lecturers and students) give to the pedagogical usability of the EDMs.
Gender*Position; Unweighted Means

Current ef f ect: F(1, 389)=11.28, p=.00
22

Pedagogical usability (score)

21

20

19

18

17

16

15
14
f emale

male
Position: lecturer
Position: student

Gender

Fugure 1. Unweighted mean scores of pedagogical usability evaluations - interaction of

the factors Gender and Position of the participants in the educational process
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However, the differences between the mean scores of the four categories of

participants are not the same and have no equal significance. The confidence intervals

around the means and the Bonferroni post-hoc test showed statistically significant
differences between each two categories (p < 0.05), with the exception of the female
lecturers and male students (p = 1.00).

The data in Table 1 show significant differences in the ratings of the participants

on the individual subscales of the PML questionnaire, which means differences with
respect to the dimensions of pedagogical usability. The level of statistical significance

(p = 0.00), the large effect size (ηp2 = 0.87), as well as a hgh power of the test (1-

β = 1.00) show unequivocally that the individual aspects of pedagogical usability of the

EDMs, as a within-subject factor, have a significant effect on evaluations.

Although statistically significant, differences were observed among all subscale

pairs (p < 0.05) except for subscales 6. Added value and 9. Flexibility (p = 1.00), most of

the mean subscale scores were in the relatively narrow range of 10.12 (subscale

8. Valuation of previous knowledge) and 24.81 (subscale 2. Learner activity). In contrast

to these relatively low values, the mean score on the subscale 5. Applicability reaches
48.07, which demonstrates the high quality of EDMs developed for the purposes of the
study with respect to this important dimension of pedagogical usability.

An interaction of within-group factor and each of the two between-group factors

(Usability*Gender, and Usability*Position) was observed, with significance levels at

p = 0.00, with medium to low effect sizes but with a high power of the test (1-β = 1.00).

In the interaction between usability dimensions and gender, Bonferroni post-hoc test

showed statistically significant differences in almost all combinations of the levels of the
two factors (p < 0.05) with few exceptions. Overall, the level of the scores depends on

the gender of the subjects and on the concrete dimension of usability, with women
giving higher ratings than men.

In the second combination of usability dimensions and position of the

participants factors, Bonferroni post-hoc test showed almost the same type of relations

between the levels of the two independent variables (p < 0.05). Similarly, the mean

scores depend on the participant's position and on the particular dimension of usability,
with a clear tendency for students to rate usability higher than lecturers.
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Especially interesting is the observed interaction of the three independent

variables (Usability*Gender*Position). The following graph illustrates the strength and
direction of their interaction.

Usability *Gender*Position; Unweighted Means
Current ef f ect: F(9, 3501)=6.45, p=.00

60
55

Pedagogical usability (score)

50
45
40
35
30
25
20
15
10
5
0
Gender:
f emale

male

Gender:
f emale

Position: lecturer

male

Position: student

Subscale
Subscale
Subscale
Subscale
Subscale
Subscale
Subscale
Subscale
Subscale
Subscale

1
2
3
4
5
6
7
8
9
10

Figure 2. Unweighted mean scores of pedagogical usability evaluations - interaction of

the factors Dimensions of pedagogical usability, Gender and Position of the participant
in the educational process

The graph shows the almost ubiquitous dominance of female ratings (both

teachers‘ and students‘ ones) of the individual pedagogical usability dimensions over

those of male subjects. Some exceptions are also observed, for example in the ratings of
subscales 6. Added value, 8. Valuation of previous knowledge and 3. Cooperative /

Collaborative learning, and only for students.

There is also a particular stratification of the subscales, more clearly expressed

in the students‘ ratings. Considearble higher ratings of all subjects on the subscale

5. Applicability are observed. After the top layer, which includes only this subscale,

follows a second layer formed by two subscales - 1. Learner control and 2. Learner

activity which were rated higher both by teachers and students, women and men. For

students, this layer is separated, and for lecturers, it is diffusely connected to the lowest
layer in which all other subscales are located.
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Between-group differences by age
The next research question is related to the search for between-group

differences in the age factor, as well as its interaction with other factors affecting the
evaluation of EDMs. The design of this study is similar to that of the previous one. As the

first independent variable, the age of the participants was selected at four levels: 21-30,
31-40, 41-50 and over 50 years old. As a second independent variable, the position of
the participants in the educational process with 2 levels (lecturers and students) was
included. Another variable was also included, related to the various aspects of the

pedagogical usability of the EDMs, which is presented through the subscales of the PML

questionnaire. Dependent variables were the composite scores on the individual
subscales of the same questionnaire.

As with the results of the previous analysis, this design also features a number of

significant effects, some of which have large effect sizes and high statistical power. Such
effects on pedagogical usability evaluations are exerted by all three independent
variables, as well as by all interactions between them. The data from the analysis are

presented in the following Table 2. Since the main effects of the position and usability
factors were presented in the previous study, we will consider here only the main effect
of the age factor and its interactions with other factors.

Table 2
Results of the Repeated measures ANOVA with factors Age, Position of the participant in
the educational process and Dimensions of pedagogical usability
Effect
Intercept
Age
Position
Age*Position
Error
Usability
Usability*Age
Usability*Position
Usability*Age*
Position
Error

SS
666092.31
2237.70
6899.07
3024.29
16588.48
200076.30
2789.82
2022.11
1672.30

df

1
3
1
3
385
9
27
9
27

38133.25 3465

MS
F
666092.31 15459.26
745.90
17.31
6899.07
160.12
1008.10
23.40
43.09
22230.70 2020.01
103.33
9.39
224.68
20.42
61.94
5.63
11.01

p
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

Partial Observed
etapower
squared (alpha=0.05)
0.98
1.00
0.12
1.00
0.29
1.00
0.15
1.00
0.84
0.07
0.05
0.04

1.00
1.00
1.00
1.00

The significance of the effect of factor Age as a single demographic variable is at

p = 0.00, with the power of the test 1-β = 1.00. Figure 3 shows interesting dynamics in
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evaluations of the pedagogical usability of EDMs with increasing age of the subjects. The

subjects of the lowest and the highest age groups are more critical of the qualities of the

EDMs, and those aged 31-40 tend to rate them the highest. One common downward

trend can be observed in the level of mean EDMs usability evaluations with the
increasing age of the participants. This overall tendency is also pronounced, as the effect
size is rather strong (ηp2 = 0.12).

Age; Unweighted Means

Current ef f ect: F(3, 385)=17.31, p=.00

23.0
22.5

Pedagogical usability (score)

22.0
21.5
21.0
20.5
20.0
19.5
19.0
18.5
18.0
17.5
21-30

31-40

41-50

50+

Age group

Figure 3. Unweighted means of pedagogical usability evaluations by age groups

The application of Bonferroni post-hoc test indicates that statistically significant

differences exist only between some of the age groups. More generally, the lower levels of
scores of the two end groups (ages 21-30 and 50+) contrast with the higher levels of the two

middle age groups (31-40 and 41-50 years). In particular, the statistical significance of the
differences between the mean scores of the 21-30 age group with the next two is respectively

p = 0.00 and p = 0.03. The 41-50 age group holds a special place among the others. In terms of

its scores, its representatives are close to both the 31-40 years old group (p = 0.37) and the

50+ age group (p = 0.45).

The interaction of factors age and position also has a significant effect on participants'

ratings, with a level of significance p = 0.00, effect size ηp2 = 0.15 and a high power of the test

1-β = 1.00. The analysis of the mean scores of the different categories of participants
presented in Figure 4 shows that, overall, students rate the pedagogical usability of EDMs
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more highly than lecturers. However, a significant effect of the interaction between the two
factors was observed only in the first two age groups (21-30 and 31-40 years old).
Age*Position; Unweighted Means

Current ef f ect: F(3, 385)=23.40, p=.00
28

Pedagogical usability (score)

26

24

22

20

18

16

14

12
21-30

31-40

41-50

50+
Position: lecturer
Position: student

Age group

Figure 4. Unweighted mean scores of pedagogical usability evaluations - interaction of
the factors Position of the participat in the educational process and Age

There is a clear and opposite tendencies of participants' evaluations of the

pedagogical usability of EDM depending on their position in the educational process and

age. While with increasing age teachers tend to rate more EDM highly, older students
become more critical of the qualities of EDM than their younger counterparts. Тhus,

older participants in the educational process (teachers and students aged 41-50 and
50+ years) converge in their opinions, which makes the differences between their

ratings non-significant.

The interaction between the factors Dimensions of usability and Age also has a

significant effect on participants’ ratings at p = 0.00, with a medium effect size ηp2 = 0.07
and a statistical power 1-β = 1.00.

As can be seen in Figure 5, participants from different age groups have generally

similar ratings across the individual subscales. For most of the dimensions of

pedagogical usability of the EDMs, for example subscales 1. Learner control, 4. Goal

orientation, 7. Motivation, 8. Valuation of previous knowledge and 9. Flexibility, the mean
age group evaluations are close or, if there is a significant differences between some of
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them, they have a small effect size. For the other dimensions, such as 2. Learner activity

or 6. Added value, and in particular 3. Collaborative learning and 5. Applicability, there
are more considerable differences, with greater effect size; and the highest scores of the

EDMs being assigned by the 31-40 years age group and the lowest – by 21-30 years age

group. Perhaps the most interesting result of this analysis is the contrast scores of

participants from the four age groups on the quality of EDMs on subscale 5. Applicability,
which oppose their ratings on all other subscales. Obviously applicability is the most
valuable quality of the EDMs developed for the purpose of this study.
Usability *Age; Unweighted Means

Current ef f ect: F(27, 3465)=9.39, p=0.00
60
55

Pedagogical usability (score)

50
45
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0
Subcale 1 Subcale 3 Subcale 5 Subcale 7 Scale 9ub
Subcale 2 Subcale 4 Subcale 6 Subcale 8 Subcale 10
Pedagogical usability (dimensions)

Age
Age
Age
Age

group:
group:
group:
group:

21-30
31-40
41-50
50+

Figure 5. Unweighted mean scores of pedagogical usability evaluations - interaction of
the factors Dimensions of pedagogical usability and Age.

The interaction between the three independent variables (Usability*Age*

Position) is also characterized by statistical significance at p = 0.00, with а rather

medium effect size ηp2 = 0.04 and the power of the test 1-β = 1.00. The data presented in

Figure 6 show some similarities in the evaluations of the different categories of

participants, determined by their position in the educational process and their age.

Here again, similar to the analysis of the interaction between the factors

dimensions of usability, gender and position of the participants, a three-layer vertical

structure of the evaluations of the pedagogical usability subscales are noticed. The

topmost layer, which includes only 5. Applicability subscale, is clearly distinguishable
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(with means in the range 42.60-57.88). The second layer is comprised of two (or three)

subscales: 1. Learner control (with mean values in the range 20.70–28.06) and
2. Learner activity (with mean values in the range 17.80–30.18). Near these subscales,

especially in the profile of the 21-30 age group, the subscale 4. Goal orientation is

located (with mean values in the range 16.75–23.76). The other subscales form the
lowest, denser layer where the subscales of the pedagogical usability are clustered and

are more difficult to differentiate.

Usability *Age*Position; Unweighted Means
Current ef f ect: F(27, 3465)=5.63, p=0.00
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Figure 6. Unweighted mean scores of pedagogical usability evaluations - interaction of
the factors Dimensions of pedagogical usability, Age and Position of the participant in
the educational process

This stratification of the profiles of the individual subscales illustrates the effect

of the factor Dimensions of usability. The overall vertical position of the profiles in the
individual plots reflects in turn the effect of the age factor. It is best seen in the positions
of the profiles of the subscale 5. Applicability. The overall mean subscale scores of the
four age groups are respectively 18.92, 21.66, 20.14 and 18.96. The effect of the position

factor is expressed in the slope of the profiles of the individual subscales. In most

profiles, students’ ratings are higher than those of the lecturers’, especially in the first

two age groups. Also, in most of them the differences between the mean scores of the
two groups of participants are statistically significant. The following two higher age

groups show mixed trends. In the 41-50 age group, students also score higher on
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subscales with overall higher ratings, and lower scores on scales in the lower layers. In

the 50+ years group, the scores of the two groups of participants are more aligned, with

more non-significant differences between the respective means.
Discussion

The major aim of this study was to explore the gender and age differences in the

evaluation of the pedagogical usability of interactive e-learning material designed for
English language teaching. The position of the participants in the educational process

and the dimensions of pedagogical usability were observed as additional independent
factors. Numerous previous studies have shown that gender preferences do exist in web
usability, for instance, web design in e-busines (Cyr & Bonanni, 2015). However, even

studies in e-learning contexts, such as the study by Cuadrado-García et al. (2010), who
investigated gender differences in e-learning use and assessment, have studied

technical usability features. Such studies have examined, for instance, perceived ease of

use and perceived usefulness (Okazaki & Renda dos Santos, 2012; Ong & Lai, 2006),
while we found no studies with a focus on pedagogical usability.

The results of this study showed that all independent variables, as well as all

possible interactions between them, have a signifficant effect on the pedagogical
usability evaluations of the EDM. Generally, women tend to assess the pedagogical

usability systematically more highly than men. In the interaction of gender with the
position of the participants, both female teachers and female students rate usability

more highly than their male colleagues. Тhe level of ratings depends on the interaction

between the participants' gender and the usability dimensions, with women more likely
to give higher ratings than men on the individual dimensions. The interaction between

the three independent factors also has a significant effect, within which several

tendencies emerge - women tend to rate usability more highly than men; and students
more highly than teachers; and that different dimensions have different levels of

usability. The study shows that Subscale 5. Applicability is the most prominent
dimension of pedagogical usability regardless of age, gender and the position of the
participant. An explanation of these findings can be based on the claim that women are

at an advantage in language education (Astleitner & Steinberg, 2005) and all materials
in the present study are designed for foreign language practice. Further investigations
are suggested to understand more deeply why a particular feature, in our case
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Applicability, is given preference and under what conditions.

As a separate factor, age also has a significant effect on evaluation of pedagogical

usability. There is an interesting curve in the usability evaluations which shows that the
two age groups of participants, youngest and oldest, tend to rate usability lower than

the participants in the two middle groups. The general tendency is for decreasing

evaluations with increasing age. However, observing the interaction of the factor Age

with the position of the participants in the educational process gives a more accurate
picture of this dynamics. In general, students give higher usability ratings than faculty
members. Оn the other hand, with increasing age, students tend to give lower usability

scores and teachers tend to give higher scores. Тhe general difference in the levels of
evaluation between the two groups could be explained by experience with e-learning

materials. Teachers have experience in both the development and application of EDMs

for educational purposes, which keeps them at a certain distance from these concrete
EDMs and leads to more criticisms of their qualities. Students, probably not all, have

experience only as EDM users and have not yet developed the sensitivity to the qualities

of EDMs that will make them more critical. Тhe different directions of trends for
students and teachers are probably due to generational differences related to their

overall experience of working in an online environment and with web applications.
Younger generations of students are more active Internet users who accept easily and

appreciate highly the various web-based technologies. In contrast, older students would
probably prefer some of the classic methods of presenting training materials. Younger

teachers, probably for the same reasons, are more critical than their older colleagues

who can be satisfied even with smaller steps towards new Internet technologies. All
participants value almost equally some usability dimensions such as Learner control,
Goal orientation, Motivation, Valuation of previous knowledge and Flexibility, and

Feedback, with the age groups giving close ratings across all EDMs. For the other
dimensions, such as Learner activity or Added value, and in particular Collaborative

learning and Applicability, there are more considerable differences and the highest

scores of the EDMs being assigned by the 31-40 years age group and the lowest – by 21-

30 years age group.

Overall, the data from this study did not provide sufficient information to explain

the difference in the perceived value of any of the pedagogical dimensions of e-learning
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materials. Оn the other hand, it corroborates previous research that shows differences

in age and gender when assessing usability. Our conclusion is that age and gender
differences in pedagogical usability exist as much as they do in technical usability.

Obviously, the gender and age gap has not yet closed, though the Internet and

computers are more widely available at home and in institutions. Meanwhile, computerbased education is spreading fast. Therefore, it could be that male and female, as much
as young and mature users as learners, have agreed on the saliency of certain features of
educational software and systems.

One of the limitations of the study is that we did not look at the differences

between young and mature female learners and young and mature male learners, which
may have offered insight into the differences in the evaluations of these subgroups.
Further research is necessary to try to find what motivates such differences since

pedagogical usability has implications for instructional designers, teachers in online
settings and ultimately (language) learners in online and hybrid learning environments.
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