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In the new context of the European Higher Education Framework (Bologna Process), the lecturers must cope with the

educational achievement assessment and with an appropriate control of the educational process. In this paper, we present

themethodology used in theUniversity of Extremadura to evaluate the educational competences in the real time bymeans

of Socrative (byMastery Connect) launched in smartphones, tablets, laptops, etc. This study has been carried out with the

students of two Faculties: the School of Industrial Engineering and the University Centre ofMerida, in the framework of

an educational innovation project focused on several technical subjects for the mechanical engineering and industrial

design degrees. The result shows that the students have improved their competences and their skills, and also the interest in

the core syllabus contents, and a great satisfaction with the introduction of this type of activities as a complement to the

lectures. Finally, they value this educational experience bymeans of a surveying, obtainingmarks between 83%–85%of the

students that consider it as a ‘‘positive’’ or ‘‘very positive’’ experience. The conclusions of this study show that with the use

of this tool (Socrative), the students aremoremotivated and interested in the content of the subjects, with an improvement

of their collaborative attitude in the class. It leads to obtain an outstanding performance, with a failure rate that in our case,

has been reduced by a 20% from ‘‘classical’’ methodology. In contrast, the implementation of this new technological tool

demands a notable effort from lecturers’ coordination, besides a supplementary work.
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1. Introduction

The development of Information and Communica-

tion Technologies (ICT) grows continuously bear-

ing aspects that previously corresponded to face-to-

face learning. The use of development technology in

the classroom enhances learning and this, in turn,

may be rendered efficiently with online resources.
In recent decades, technological development has

contributed todifferent electronic devices appearing

on themarket (smartphones, tablets, ultrabooks. . .)

which, in addition to providing a permanent Inter-

net connection, they stimulate participation and the

interest of students in all stages of education. Like-

wise, and as emphasised by Sevillano and Vázquez-

Cano [1], the fact that mobile devices like smart-
phones actually belong to the users and are on hand

twenty-four hours a day, favours the adaptation

and access to contents based on the individual needs

and competences. Therefore, by introducingmobile

devices, like the smartphone, in the teaching-learn-

ing-assessment process, an array of multiple educa-

tion potentials that must necessarily be considered

open up [2–5]. Two aspects that can be improved in

university teaching is optimising class time and

increasing student motivation [6]. Several projects

working in this line have demonstrated that mobile

technologies can simplify assessments by providing

lecturers and students with more immediate pro-
gress indicators [1]. In the context of the current

Higher Education panorama, students are the main

protagonists, and they play an active and participa-

tory role in their own learning process [7]. There-

fore, formative assessments have become an ideal

system that favour the improvement of the teach-

ing-learning-assessment process, guiding and giving

feedback to students so that they can reflect and
undertake the precise actions that will allow them to

optimise their learning [8]. In this respect, mobile

technologies, thanks to their interactive nature,

provide an instant response to students about their

limitations and strengths, at the same time as they

* Accepted 1 February 2018.1150

International Journal of Engineering Education Vol. 34, No. 4, pp. 1150–1158, 2018 0949-149X/91 $3.00+0.00
Printed in Great Britain # 2018 TEMPUS Publications.



increase the effectiveness of lecturers by automating

the distribution and collection of assessments [1].

In this way, the development of educational

applications for smartphones and other mobile

devices are in constant growth due to the demand

generated by users [9], and many are the mobile
applications found on the market that facilitate

flexibility, communication, access to information

and the capacity to create and assess contents by

students and lecturers alike. Some examples are

Socrative, Flashcards, Kahoot, Blackboard,

Moodle and Busuu, among others. A proper use

of these types of applications makes them very

useful methodological tools for this purpose, com-
plementing the traditional slide presentations in

classes and conferences or lectures [10].

There is room for improvement in the effective-

ness of lectures as ameans of teaching; since, among

other things, they promote passivity and loss of

concentration on the part of the student after

some time [11]. Lecturers who wish to overcome

these drawbacks should attempt to increase the level
of student participation during class, thus prevent-

ing a loss of concentration during long sessions.

Cooperative learning and active participation by

the students during the development of the class

encourages greater motivation, an increase of infor-

mation retention, better attitudes and an improve-

ment of skills related to critical thinking [12].

This paper pursues two objectives: the first,
which, by using this educational methodology,

intends to assess specific competences, related to

the knowledge and skills relevant to each qualifica-

tion, and the key competence ‘‘learning to learn’’

(EU Reference Framework) in a group of subjects

belonging to two different Degree/Study Pro-

grammes; and the second, is ascertaining to what

extent does the proposedmethodology influence the
results obtained compared to before, when tradi-

tional methods were being used. The educational

sphere in which real-time assessment of compe-

tences (online) [13–15] is carried out is in the

technical subjects of two degrees taught in two

Campuses of the University of Extremadura

(Uex): the Industrial Design and Product Develop-

ment Degree (GDIDP) taught at the University
Centre of Merida (CUM) and the Mechanical

Engineering Degree (GIM) at the School of Indus-

trial Engineering of Badajoz (EEI); with the use of

ICT (smartphones, tablets, etc.) and the Socrative

mobile application [16, 17].

2. Methodology

Learning competences entail renewing educational

effort from the different areas and for the diversity

of knowledge fields. This means adapting existing

methodologies, applying new resources and instru-

mental strategies, and even the preparation of new

teaching-learning models that focus on cross-sec-

tional content and student training towards their

personal and professional maturity. In the light of

this, two essential aspects to consider are the need to
obtain feedback and to assess results.

From the social moderation perspective, quality

is based on the development of a common under-

standing of the standards [18]. Other researchers

[19] affirm that the lecturer needs to understand the

student’s ideas and encourage them to express and

present them. It is also necessary to listen to

students, interpret what they say and do, and
attempt to understand their conceptual constructs.

The lecturer must, therefore, be capable of control-

ling reconstruction and development and students,

on their part, need to be aware of the standards and

how to act at the required levels.

In this situation, we have the possibility of

making progress in two different strategies. On the

one hand, by creating specific models to obtain
information and make direct assessments of the

results, taking into account the student’s progress,

and applied for a certain subject, like the haptic

models used in the industrial design [20]. And on the

other, by establishing current methodologies and

tools adaptable to one or more topics, which permit

making specific progress in subjects, like the inter-

connection in global learning, and where lecturers
with different profiles may participate and use

technological tools [21].

Faced with the need to address and assess specific

and transversal competences (related to both atti-

tudes and values—know how to be—and to proce-

dures—know how—), the team of researchers and

university lecturers from the University of Extre-

madura (Uex) determined that immediate data
could be obtained on the comprehension and

follow-up of a topic through technological

resources and encouraging the necessary feedback.

Furthermore, this evidence could also be used to

address and assess other educational values, like

specific and transversal competences. Two cases of

analysis were, therefore, presented: the attention

towards competences through the real-time
follow-up of students’ individual responses, which

could reveal the degree of motivation and interest,

and the comparative study of students’ learning

process, addressing the key competence for ‘‘learn-

ing to learn’’ as opposed to prior teaching dynamics

in the subjects used in this research. By using tools

that permit understanding the necessary process for

comprehension and learning, we addressed the
essential knowledge, skills and attitudes related to

the mentioned transversal (key) competence which

could activate the necessary metacognition for the
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‘‘learning to learn’’ action [22], that basically means

gaining, processing and assimilating new knowl-

edge and skills as well as seeking and making use

of guidance. Although, previously it is necessary the
acquisition of the fundamental basic skills (like

basic skills in ICT used in this research), that

provide the assimilation of new knowledge and

skills. Below is a description of the methodological

progress of the experiment carried out.

2.1 Background

In the academic years 2012–2013 and 2014–2015,

the professors of the Engineering ofManufacturing

Processes department began a Research Project

based on virtual spaces, in online work methodolo-

gies with students and new technologies (ICT). The
project was a success and a very valid innovative

educational action for the students of both centres.

This action permitted establishing a link between

material (laboratories) and personal resources,

which has led to the students knowing the means

available in the area of the University of Extrema-

dura. In this project, students were informed of the

functionalities and features of each of the pieces of
equipment with the purpose of enhancing their

theoretical knowledge.

Students assessed the project very positively and

recommended continuing with this line of work.

The results and resulting documentation were gath-

ered in a publication entitled ‘‘Prácticas virtuales de

control numérico en laboratorio de Ingenierı́a de

Procesos’’ [Virtual Practices of numerical control in
an Engineering Processes Laboratory] [23].

As mentioned above, this research work repre-

sents a continuation of the work produced during

the year 2014–2015, which verified that online

lecturer-student communication tools are valid

instruments to assess knowledge acquired in class.

In this research, we havewanted tomake progress

and take a step forward in this line of thought,
making the most of the possibilities offered by

ICT. So, this work team set out to assess the

competences acquired by students in the different

subjects of a qualification.

2.2 Experiment design

The implementation and analysis of the methodol-

ogy were carried out in the following phases:

(1) Selection of subjects

As specified in the introduction, the subjects chosen

for this paperwere of the ‘‘technical’’ type belonging

to two different university degrees taught at two
different Campus of the University of Extremadura

(Table 1). With this election, we intended to ensure

the randomness of the sample, which would permit

generalising the results obtained.

(2) Work with online communication tool

In this phase, the lecturer prepared a multiple-

choice questionnaire to assess the contents

explained after class. This questionnaire was pre-

sented (controlled by the lecturer in the class) to the

students via the Socrative platform, who had online

access to the contents on their laptops. After com-

pleting the questionnaires, the platform itself pro-

vided the lecturers and the students the results of
each assessment, presenting both the correct and

incorrect answers. Thisway, students could see both

their weaknesses and strengths in the general sylla-

bus of the subject being assessed and even in each

topic studied or activity carried out.

(3) Analysis of the data obtained

After having completed the questionnaires, all the

data was automatically registered in a database for

its subsequent statistical analysis. The tool provides

basic graphs and some statistical values by default;

but, in our case, we intended to conduct a more

complex analysis, an analysis that highlights the

benefits of using this tool, as well as the detection
of any possible lines for improvement.

In the Spanish system, the marks are directly

linked to the results obtained in one or several

assessment tests. The student’ performance is

assessed using a 10-point grade scale, that can be

expressed in words as follow (in bold type the

estimated ECTS grade equivalence):

‘‘Suspenso’’ (Failed): 0-4.9 (FX-F), ‘‘Aprobado’’

(Pass): 5-6.9 (C, D or E), ‘‘Notable’’ (Good): 7-
8.9 (B), ‘‘Sobresaliente’’ (Outstanding): 9-10 (A)

and ‘‘Matrı́cula de Honor’’: Sobresaliente with a

special distinction (A+).

The first analysis consisted of determining the

percentages of students that achieved the different

marks in two academic years (separately): the year

Alfonso González González et al.1152

Table 1. Subjects object of study

Name Degree Campus
Type of temporary
nature

Type (theoretical/
practical/both)

Manufacturing Processes I GDIDP Merida 1st Term Theory
Technical Office GDIDP Merida 1st Term Practical
Processes and Technology GDIDP Merida 2nd Term Both
Manufacturing Processes I GIM Badajoz 2nd Term Theory



2013–2014 and the year 2015–2016, the latter being
in which this new methodology is applied (Fig. 1).

Then, we compared the values obtained in both

academic years simultaneously, verifying the influ-

ence of this newmethodology in the results (Fig. 2).

While the former results show that the use of the

new methodology produces improvements in the

academic performance of the students, an issue to be

resolved is to assess the versatility of the new
methodology as far as its employment in ‘‘Theore-

tical’’ or ‘‘Practice’’ subjects is concerned.

In order to perform statistical analysis, the

ANOVA test was used to determine if populations

have the same mean value or not. For this, we used

the data obtained during the years 2014–15 and
2015–16 in two subjects that adjust to these two

typologies, respectively: Manufacturing Processes I

(2nd Term of the GDIDP) and Technical Office

(2nd Term of GDIDP). The results are shown in

Table 2 and 3.

The results obtained using one-wayANOVA, are

shown in Table 4 for the subject Manufacturing

Processes I. The ‘‘F’’ value of the sample (the
academic year 2015–16 and the academic year

2016–17) is 8.77 and higher than the critical F,

which is 3.96; p-value = 0 (p<0.005). So, we rejected

the null hypothesis of equality of means, and we can

assure that there is a difference between groups. In
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Fig. 1. (a)Marks obtained in Industrial Design and Product Development Degree year 2014–15
with the conventional methodology and (b) Marks obtained in the Industrial Design and
Product Development Degree year 2015–16 with the new proposed methodology.

Fig. 2. Comparison of the marks of the year 2015–2016 compared to the year 2014–2015 in the
Industrial Design and Product Development Degree.



other words, it is evident that the use of the new

methodology in the academic year 2015–16 pro-

duces different (and better) results to those obtained

in academic the year 2014–15.
However, in the case of the Technical Office

subject (Table 5), the ‘‘F’’ value is 1.25, and it is

not higher than the critical value of the F (4.03), so

we cannot say that there is a significant difference

between the groups, which demonstrates that, in

this case, the use of the new methodology is not a

decisive factor to obtain different results.

(4) Student satisfaction survey

With the purpose of knowing students’ opinions on

the use of the proposed methodology, we prepared

an online survey using a form on Google (Google

Docs) structured into four blocks:

(a) Block 1, where students state the University

Campus in which they are studying, either

Badajoz or Merida.

(b) Block 2, with two questions of a general nature.

We asked about the suitability of these types of

initiatives and on the student’s prior experience

in similar projects.

(c) Block 3, consists of a set of more specific
questions on the proposed methodology,

regarding improvement in the comprehension

and degree of learning of the subject taught,

application times, handling the user interface,

etc.

(d) Block 4, asks about the overall assessment of

the project directly.

The latest section contains open-ended questions,

requesting the students to provide any additional
information and suggestions that they may wish to

include in the implementation of this methodology.

3. Results and discussion

The results obtained in the 2014–15 and 2015–16
courses cannot be compared directly. This is

because, in the 2014–15 course, Socrative was not

used. Therefore, and regarding the results of the

2015–16 course, we can affirm that the use of

Socrative improves students’ learning outcomes.

These results of this research show that Socrative

is perceived as a good tool to support the teaching-

learning process
Below are the results obtained in the survey

carried out by 72 of the students that participated

in this research, representing 87.80% of the students

enrolled in the subjects analysed in this paper. The

students spend anaverage timeof 30minutes to read

and filling out the questionnaire (10 minutes and 20

minutes respectively). The data are summarized in

Table 6.
In the Block 1, the students stated the University

Campus in which they are studying: Badajoz or

Mérida. In the Block 2, there are two questions of

a general nature, one of them is about the suitability

of these types of initiatives and the other is about

Alfonso González González et al.1154

Table 2. Descriptive statistics from the data experiment for the subject Manufacturing Processes I

Subject MP I Sample size Mean Standard deviation SE of the mean

Academic year 14–15 32 4.58 1.39 0.24
Academic year 15–16 52 5.71 1.88 0.26

Table 3. Descriptive statistics from the data experiment for the subject Technical Office

Subject TO Sample size Mean Standard deviation SE of the mean

Academic year 14–15 24 4.72 2.23 0.46
Academic year 15–16 30 5.36 1.96 0.36

Table 4. ANOVA results for a 0.05 level of significance

Origin of variation DF Sum of squares Mean square F-value Prob>F F critical

Model 1 25.6 25.6 8.77 0 3.96
Error 82 239.36 2.92
Total 83 264.96

Table 5. ANOVA results for a 0.05 level of significance

Origin of variation DF Sum of squares Mean square F-value Prob>F F critical

Model 1 5.45 5.45 1.25 0.27 4.03
Error 52 226.28 4.35
Total 53 231.73



students’ prior experience in similar projects. We

must highlight that 97.2% of respondents consid-

ered the project to be innovative and 66.7% had

never attended a class like this before. The Block 3,

consists of a set of more specific questions on the

proposed methodology, regarding improvement in
the comprehension and degree of learning of the

subject taught, application times, handling the user

interface, etc. Finally, the Block 4, asks about the

overall assessment of the project directly. In the

latest part of the survey, the students explain the

proposals that they believe would contribute to

improving the implementation of thismethodology.

Different proposals are contained in this part, like
the integration of the methodology in the assess-

ment system, its use in other subjects, increase its

use, etc.

The results obtained evidence that the students

have been more aware of their own learning (a). In

general terms, it attained more interest from the

students due to the contents and when facing and
solving the activities and tasks set during the devel-

opment of the subjects. As a consequence of this, we

observed a clear improvement of the academic

marks that have an impact, above all, on a higher

percentage of students achieving the mark of

‘‘Good’’ and a reduction of ‘‘Failed’’ and students

with a ‘‘No Show’’ (see Fig. 2). These data show

that, from their own capacities, the students have
achieved a real improvement in the management of
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Table 6. Course feedback by students

Academic Year 2015/16

Survey Results No of responses % of responses

Block1. Number of participants and University campus of origin
Badajoz 14 19.4
Mérida 58 80.8

Block 2. Questions of a general nature
Suitability of these types of initiatives
(Yes/No) 70/2 97.2/2.8
Prior experience in similar projects
(Yes/No) 24/48 33.3/66.7

Block 3. Specific questions on the proposed methodology
Scored from 1point (Highly negative) to 5 points (Highly positive)
Educational experience obtained with this type of technological tools
Highly negative 1 1
Negative 4 6
Neutral 15 21
Positive 37 51
Highly positive 15 21

The use of this methodology has improved the comprehension and the learning degree of the subjects
Highly negative 2 3
Negative 5 7
Neutral 23 32
Positive 24 33
Highly positive 18 25

With this methodology, the classes turn out to be more pleasant and satisfactory
Highly negative 1 1
Negative 0 0
Neutral 5 7
Positive 27 38
Highly positive 38 54

The use of the interface is intuitive and easy
Highly negative 0 0
Negative 1 1
Neutral 5 7
Positive 18 25
Highly positive 48 67

Block 4. Global evaluation of the project
Scored from 1 point (Highly negative) to 5 points (Highly positive) No of responses % of responses

Highly negative 0 0
Negative 1 1
Neutral 11 15
Positive 41 57
Highly positive 19 26



their knowledge (b). Finally, we have also been able

to verify that the pleasantness of this type of training

exceeds traditional lectures and permits the inter-

relation lecturer-student, aswe can see inFig. 3, that
shows the increase in the delivery of papers for the

practical subjects by students in the subject Manu-

facturing Processes I compared to the previous year.

These general results stress the importance of the

use of new technological resources in the intellectual

work, providing more clear-sightedness to the

knowledge (c), and therefore, highlight the TIC’s

importance as an instrumental resource. These (a),
(b) and (c) evidences are, in fact, the main descrip-

tors of the transversal (key) competence for ‘‘learn-

ing to learn’’ explained in the second point

(Methodology) of this paper.

Moreover, as regards the suitability of the pro-

posed methodology, the ANOVA statistical ana-

lyses demonstrate that this is the most appropriate

methodology for ‘‘Theoretical’’ subjects and not so
much for the ‘‘Practical’’ ones.

Likewise, the results of the satisfaction survey

reveal that a highpercentageof students are satisfied

with the implementation of this methodology and,

as Johnson, Johnson, & Smith [24] said, they valued

their educational experience positively.

4. Conclusions

With regard to the benefits and difficulties of intro-

ducing this new methodology in the teaching-learn-

ing-assessment process, it is noted that lecturers and
students alike consider that there are many benefits

and minimum difficulties. It is worth noting that

these methodologies, while they have resulted in an

improvement of the results and the teaching-learn-

ing process, they demand a considerable coordina-

tion effort by lecturers. This determines the value of

the discussion and consensus of the teaching activ-

ity, for the revision of the necessary knowledge
acquired in the learning processes of the topics

grouped as a set of subjects of the same university

degree.

In the light of the results obtained, it is worth

noting that, in addition to a greater attendance to

the theoretical and practical sessions, higher marks

were obtained and a lesser number of No Shows

(58%), that is, student abandonment rate dropped.
The generalised improvement of the final marks of

the subject is also worth highlighting, with a 20%

drop in ‘‘Failed’’.

With the tracking (by the lecturer) of the learning

process evolution and its results, the student can

also understand which standards are required to

‘‘learning to learn’’. This conclusion is reached as a

result of the high valuation expressed by the stu-
dents compared to the comprehension of the sub-

ject, described in block 3, and which entails an

improvement in the learning results indicated by

the ANOVA results. This observation allows con-

cluding that students can develop metacognition

resources necessary to meet the above standards.

At this stage of the conclusions, we believe that a

manner of addressing the key competence for
‘‘learning to learn’’ had indeed been activated,

because the following descriptors are met: the

awareness of the necessary knowledge, motivation

and the suitability in themanagement and control of

personal abilities, and the use of resources and

techniques.

From this last conclusion, we believe that ques-

tion typologies and frameworks that could activate
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Fig. 3. Comparison of papers for the practical subjects in the courses analysed.



different skills according to the content profile and

subject, and thus address other competences, such

as ‘‘the capacity of analysis or synthesis’’ need to be

established.
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