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Abstract

Competencies are a key factor in the professional development of teachers. Additionally,
Information and Communication Technologies (ICTs) in education are becoming increasingly
important due to their potential in the field of education. The combination of both makes it
easier to perform a comprehensive assessment of the level of competences of students in the
Teacher Degree. The design of tasks and activities in order to promote their assessment enable
classroom intervention. Indeed, this paper presents how ICTs have been used in university
teaching. In order to respond to the evolution of training needs, we present a valid and reliable
evaluation tool for professional competencies and learning results for prospective teachers
(Pre-School and Primary Education). We applied for students from the Teacher Degree in their
practicum period. Indeed, different learning and assessment tasks have been designed, some
related to “correct” or “incorrect” teaching practices. This implies that the students have not
only to do their tasks but to identify and to differentiate what is correct in their professional
development. Finally, the instrument enables the assessment of the level of professional
competencies acquired by prospective teachers during their training period.

Keywords: Teacher Training, Professional competencies, Online assessment program, Preservice
Teacher Education, Teacher Degree
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Introduction

Higher education is undergoing a pedagogical renewal (Fullan & Langworthy, 2014) that has
transformed the teaching and learning processes, incorporating Information and
Communication Technologies (ICTs) in order to fit the demands placed on society (Escudero,
Martinez-Dominguez, & Nieto, 2018).

In this regard, the formative programs of teaching degrees have undergone great modifications
(Pérez-Ferra & Quijano-Lépez, 2018), including a set of competencies (Quijano-Lépez, Pérez-
Ferra, Garcia-Martinez, & Ocafia-Moral, 2016) that teachers must acquire in order to ensure
high-quality teaching resulting in effective student learning processes (Louis, 2007).

This transformation is not only reflected in the use of new teaching methods and skills but is
also evident in the type of assessment carried out (De Marco et al., 2015). There is a growing
trend in the use of ICTs as a way of measuring teachers' professional competencies during their
training period (Cano-Garcia, 2015).

This is exemplified by the studies regarding the design of an instrument to measure the
teaching performance by students in the Education Degree. More specifically on the use of ICT,
the research developed by Prendes, Castafleda, and Gutiérrez (2010) analyzes the
competencies required for future teachers to integrate ICT in the classroom, using an
adaptation of the questionnaire by Cabero and Llorente (2006). Other studies such as that by
Etxabe-Urbieta, Aranguren-Garayalde, and Losada-Iglesias (2011) have opted for the rubrics to
evaluate the teaching and learning process of future teachers.

Likewise, ICTs have provided new learning environments in which instructional processes can
be developed, oriented towards collaboration and sharing (Rincén-Gallardo & Fullan, 2016). As
a result, barriers of space and time are broken down and teachers' opportunities to learn
professionally both from their own practices and from their colleagues are increased. If the
intention is to create competent teachers, it is essential to look for ways in which they can
professionalize their figure (Garcia-Martinez & Martin-Romera, 2019). In this regard, the
evaluation of professional teaching skills, either in virtual environments or through the use of
technological platforms and resources, is a priority (Ruiz-Morales, Garcia-Garcia, Biencinto-
Lépez, & Carpintero, 2017).

Different studies have analyzed the benefits of virtual learning environments and technology
for teachers and students (Magen-Nagar & Shonfeld, 2018; Tarman & Yuksel, 2014). In this
regard, Marin-Diaz and Cabero (2019) consider that the exponential growth of virtual training
environments has influenced teachers' ways of interacting (Lim & Newby, 2019). In fact, one
observes an emerging research trend that points to personal learning environments and the
use of technological tools and platforms such as Moodle (Brahimi & Sarirete, 2015; Tarman &
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Baytak, 2012) as the path to achieving an education for the knowledge society (McNaughton
et al., 2018; Sahin & Uluyol, 2016).

However, to ensure that teachers and students are prepared to face the challenges that Web
2.0 and even Web 3.0 offer, it is necessary that they have proficiency in technological skills (El
Mhouti et al., 2017).

This research justifies the importance of future teachers acquiring the professional skills
required for their future professional development while highlighting the usefulness of an
effective assessment system to judge them. Following this approach, a Competence
Assessment Scale designed and validated within an innovation project is presented.

Method

The present paper is inscribed within an interpretative paradigm (Habermas, 1982). In
particular, an exploratory and interpretative study is undertaken (Hernandez-Sampieri,
Fernandez-Collado, & Baptista, 2014), using the case study as a strategy. Likewise, quantitative
and qualitative methods are applied to respond to the proposed objectives (Téjar, 2006).

Research objectives

a) Know the level of knowledge in professional competencies that pre-service teachers
acquire in their teacher training period.

b) Analyze the impact of ICT on teacher professional development during their training
period.

c) Design an online evaluation program for assessing professional competencies in a
teacher by creating an innovative resource that allows evaluation of online training.

Participants

The study was carried out with 407 students from the third and fourth year of the Primary
Education Degree and Pre-School Education Degree at the University of Jaén. The ages of the
participants ranged from 21-29 years old.

Procedure

In this paper, we identified two clearly delimited phases. In the first, an instrument was created
to evaluate four basic workable competences: Organize and promote learning situations, team
work, use of new technologies, and organizing self-continuous training. To guarantee its validity
and reliability, 15 primary and pre-school teachers were involved, along with extensive
experience in schools and a strong training in competencies.
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After the design of the instrument, there was a program design phase for the evaluation of
teachers' professional competencies, which was applied on a pilot level.

More than just the conceptual aspect, the tasks proposed for assessing teachers' professional
competencies were based on managing and applying what had been learned. Likewise, these
tasks focus on identifying desirable teaching practices in their professional development.

Results

For the assessment of each competence, we designed a specific activity in which students were
asked to put into practice the knowledge acquired. The research is contextualized in a course
of Nature Sciences in the Degrees of Primary Education and Pre-School Education. The results
are presented according to the objectives of the research. First of all, it exposes the level of
knowledge of several professional competences acquired in this period from an online scale of
evaluation of competences designed for this study. Finally, the Technological Competence is
examined, analyzing the impact of ICTs on teacher professional development during their
training period.

Thus, in order to verify the level of training in the teacher's professional competence “Organize
and promote situations,” an activity was designed where students had to work with concrete
content during each educational stage where they will work as teachers. In particular, the
contents were the growth and development of plants and, moreover, orientation through
cardinal knowledge.

In the first case, growth and development of plants, students must demonstrate their scientific
knowledge through observation, experimentation, obtaining results, studying those results,
and expressing conclusions. This activity was evaluated through a report detailing the whole
process followed to carry out the proposed activity, through a blog. Thus, it not only acquired
the contents of the activity itself but also showed knowledge about both digital competence
and scientific competence. In the report, the assessment was made of the content knowledge,
as well as its didactic transfer, identifying the curricular elements to be used, designed, and
proposed for future teaching students. With respect to the results obtained, it was found that
students had difficulties organizing the contents according to the scientific method. Specifically,
most of the difficulties found were in the phase of studying these results and expressing
conclusions. In this regard, it could be stated that the future teachers were capable of observing,
experimenting, and obtaining results following the imposed guidelines but were unable to
structure knowledge, synthesize it, and carry out higher-order functions; in short, they
produced a report in which they demonstrated whether they were capable of linking facts with
inferences regarding other authors and with other data.

For the competence “teamwork,” an activity of good teaching practices was proposed in which
they were asked to design a didactic unit in small groups. We opted for the grouping of small
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cooperative groups to work on interpersonal and social skills, empathy, dialogue, and
consensus in order to reach a common objective. In this case, the content selected was the
human body and its reproduction, suitable content in both educational stages. The assessment
of this competence found a positive willingness by most students to work in teams. Above all,
there was a clear trend to work in groups rather than individually. However, 30% of the
students disagreed on the final work presented, which indicates difficulties in the processes of
negotiation, dialogue, and consensus.

Due to the fact that the aim was to evaluate the students' capacity to apply knowledge, the
activity of the competence “Use new technologies” was formulated in a negative sense. Thus,
a teaching-related malpractice about the use of the digital whiteboard was used as a model for
the activity. As part of the activity, students were asked to carry out in situ an analysis of the
use of the digital whiteboard in schools during the pre-school and primary education stages.
Simultaneously, they were also asked to carry out an analysis of the technological materials
produced by the publishers so that they could reflect on their suitability in the curriculum as
well as the use that teachers make of them in the classroom. The results obtained for this
competence were ambiguous. There was a strong coincidence when it was stated that there
was widespread improper use of the digital whiteboard, given that it did not “take advantage”
of the real possibilities it offered such as wikis, webquest, and MOOCs, among others. In the
case of the analysis of the technological materials designed by the editorial companies,
approximately half of the future teachers (47.65%) considered that they were adequate and
conformed to the guidelines of the curriculum, while the rest thought otherwise. There was
unanimity in declaring the scarce use that teachers made of these resources, the textbook
being the material of preference for the majority of primary and pre-school teachers.

Observing the trends on the effective use of ICT in the classroom, in order to analyze the
competence “Organize one's own continuous training,” students were asked to create a
personalized learning environment (PLE), coinciding with studies such as Sahin & Uluyol (2016)
in the Turkish context.

Among the guidelines for doing so, they were asked to perform the following tasks:
- Create a Twitter account and follow interesting people.
- Share ideas and findings on Twitter.
- Subscribe via RSS to blogs or other information sources (scientific journals).
- Start writing ideas and projects on a blog in WordPress, Blogger, or Posterous.
- Tag and share favorites on del.icio.us or diigo.
- Participate in some interesting social networks: Reducan, Elgg, Ning, Grou.ps.
- Add lifestreaming and share it. Subscribe to other interesting people on Facebook.

Given the familiarity that future teachers have with technology, most showed a high level of
knowledge in this competence, although they acknowledged having had difficulties in
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expressing their own ideas, an aspect related to the competence “Organize and promote
situations.”

Table 1 presents the relationship of each competence observed, with the tasks to be carried
out to evaluate the level of achievement of these tasks.

Table 1.
List of competences to be analyzed by tasks.

COMPETENCE TASK

ORGANIZE AND PROMOTE SITUATIONS

The development and growth of a plant is
An activity must be carried out correctly. proposed.

Making a compass.

TEAMWORK
Organize an activity in group with all its phases: schedule, Design of a didactic unit about human
tasks distribution, process assessment. reproduction.

USE OF NEW TECHNOLOGIES

Analysis of the use of digital whiteboards in
schools in pre-school and primary education.
Analysis of CDs attached to educational materials.

There is a bad practice about the digital whiteboard and they
must analyze and correct it.

ORGANIZE ONE'S OWN CONTINUOUS TRAINING
Organize their own online training. Organize a PLE.

Discussion

The development of professional teaching competencies is a key aspect of school improvement.
This study addresses this by identifying four basic competencies for any teacher. Studies such
as the one carried out by Gallego-Quicenos et al. (2017) have analyzed the perceptions of
teachers in science education and their transfer to teaching, finding that students usually do
not have a positive perception of science due to the approach adopted to teach it. In their study,
they highlight the need for more creative experiences involving the social component, which
would increase student motivation.

This social nature of knowledge and the capacity to learn and work with others is one of the
conditions enclosed in the competence of “Teamwork.” According to the results obtained, the
participants of the study have a favorable attitude toward working with others, although they
have difficulties when it comes to initiating negotiation and consensus processes (Forte &
Flores, 2013). In this regard, research such as that developed by Benoliel and Schechter (2018)
or that of Duffy and Gallagher (2017) bet on the establishment of enabling conditions for
collaboration as a way to combat professional isolation of teachers and get a group of teachers
to work cooperatively. Often, these processes are initiated when there is a collective concern,
as in the first case. Other times it happens when the need arises to work together to achieve a
desirable goal for all (Radize-Sestize, Radovanovize, Milanovize-Dobrota, Slavkovic, & Langovize-
Milizeviae, 2013).
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Furthermore, ICT provides multiple opportunities and challenges for teachers. Not only is it
necessary for them to show competence in the use of ICT tools, but they are also required to
make didactic use of them. There has been a large amount of international investigation on this
subject, highlighting the insufficient pedagogical training that future teachers often have to
face these challenges (Jiang, Tang, Peng, & Liu, 2018; Khan, 2017).

As for the capacity of future teachers to “Organize their own continuous training,” studies such
as that of Tour (2016) have focused on the capacity of teachers to establish networks and
initiate self-starting professional learning processes, highlighting the positive impact of
technologies. In this area, ongoing training through virtual learning environments is positioned
as a powerful way to professionalize teachers and develop effective teaching practices
(McNaughton et al., 2018).

Conclusions

This study presents the findings from research carried out at the University of Jaén with
students from the Primary Education Teacher Degree and the Pre-School Education Teacher
Degree. The first research objective was that of understanding the level of knowledge in
professional competencies that pre-service teachers acquire in their teacher training period.
To this end, the aim was to analyze four important basic skills that teachers must possess for
their subsequent professional development: “Organize and promote situations,” “Teamwork,”
“Use new technologies,” and “Organize their own continuous training.”

In the analysis, with regard to the competence “Organize and promote situations,” it was found
that students show difficulties when developing didactic transposition, abstracting what is
relevant and expressing conclusions on specific contents. In the “Teamwork” competence, their
high willingness to work in a team stands out at the same time that they show an insufficient
ability to achieve consensus, an aspect that they must continue to improve in their subsequent
professional practice. Regarding the third competence, “Using new technologies,” students
show knowledge in the use of new technologies, although they have insufficient knowledge to
use them for pedagogical purposes, coinciding with numerous researches in the field. Despite
this knowledge of how to use technologies, it has been detected that a very high percentage
do not use specific software. For example, they do not know how to use all the potential of
Word, such as change of format, inclusion of pagination, table format, inclusion and creation
of images, etc. With regard to the competence “Organize your own continuous training,” it has
been shown that future teachers are inclined to use ICT in their training but have difficulties in
carrying out tasks in which they have to express their own ideas and make value judgements.

The second research objective was to analyze the impact of ICT on teacher professional
development during their training period. Students are familiar with the use of ICTs, as they
have been trained in the Technological Era; however, they do not show enough pedagogical
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knowledge about the use of ICTs to integrate them into the design of teaching and learning
processes. In this respect, there is a demand for specific programs on ICT literacy to reduce this
situation. This is probably because they have learned to think about an activity and apply it but
have not thought about how to evaluate it in terms of competence assessment or meaningful
learning. This is a deficiency to be taken into account.

Finally, we present an example of a scale of evaluation of professional teaching competences,
validated by 15 practicing teachers, responding to the third objective of this work, designing an
online evaluation program for assessing professional competencies in a teacher, by creating an
innovative resource that allows evaluation of online training (see Appendix).
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Appendix: Scale of competence assessment

STUDENT DETAILS

A Degree

Course

Subject

Age

MmO 0O|®@

Gender

Previous studies

City

Father's age

Mother's age

Father's academic
degree

Elementary studies:
Secondary school/Bachelor:
Professional Training: Module:
Degree:

PhD:

Mother's academic

Elementary studies:

degree Secondary school/Bachelor:
Professional Training: Module:
Degree:
PhD:

Father's job

Mother's job
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INSTRUCTIONS TO FILL OUT THE QUESTIONNAIRE:

1. Read carefully, one by one, each question.
2. When you have read it, answer by marking with a cross (X), according to the following
scale:

1: Strongly disagree 2: Disagree 3: Agree 4: Strongly agree NS/NC: Unknown/ No answer

ITEM 1 |2 |3 |4 |NS/NC
A) ORGANIZE AND PROMOTE SITUATIONS

A.1. | Knowing the theoretical contents is
necessary to face the explanation in their
teaching work.

A.2. | Teachers must have developed knowledge
about the different methodological issues
that may be developed in their profession.
A.3. | Itisimportant to be able to use social and
communicative skills required for the
development of the teacher's professional
activities.

A.4. | The teacher has to be constantly innovative
in his or her classes.

A.5. | One must avoid daily routines.

A.6. | Teachers have to analyze if they awaken
curiosity, motivation, and if they are able to
make their teaching interesting.

A.7. | He has to know how to teach discipline.
A.8. | Adapting to learning situations proposed by
the student is key.

A.9. | Teachers must know different types of
resources to use inside and outside the
classroom.

A.10. | Entrepreneurship and initiative of students
and colleagues is important.

A.11. | The ability to orient students towards
learning must be developed.

A.12. | Teachers must know how to link theoretical
content to the students' reality (they must
know how to find usefulness).

B) TEAMWORK
TEACHER MUST:
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B.1.

Appreciate the work and role of the team
leader.

B.2.

Understand that teamwork depends on
assuming responsibilities.

B.3.

Understand that collaborative work results
from the fact that an educational stage or
cycle works properly.

B.4.

Participate in the implementation of
projects in the school to keep the school
running properly.

B.5.

Understand that flexible opinions in
collaborative work is necessary for the
group's improvement.

B.6.

Understand that management functions in a
school are important and necessary.

B.7.

That the teacher's reflection on his or her
teaching task is enhanced if it is carried out
in a group and there is communication
between groups of teachers.

B.8.

Communicate their achievements and
problems to their peers.

B.S.

Promote and value the organized teamwork
of their students.

USE OF NEW TECHNOLOGIES

C.1.

Teachers must be able to use digital
resources to help students learn their use
and function.

C.2.

Knowing digital resource management as
well as time management in computer
classrooms is fundamental in the teacher’s
practice.

C.3.

Teachers need to know didactic resources in
digital support.

C.A.

The use of new technologies as an
informative, formative, and methodological
resource is key.

C.5.

To be able to identify the essential from the
accessory when teachers analyze digital
information is essential.
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C.6. It is very important to know how to use a
text-processing system.

C.7. | Itis essential to know how to use
worksheets.

C.8.

C.9. | Teachers need to know how to work with
learning platforms in their profession.

C.10. | A good teacher has to have e-mail.

C.11. | Teachers must use their own web
environment (know how to create and
update it).

D) ORGANIZE ONE'S OWN CONTINUOUS
TRAINING

D.1. | When a teacher obtains his or her university
degree, he or she has acquired knowledge
enough to practice teaching.

D.2. | Self-study learning is key to the teacher's
professional improvement.

D.3. | Training courses are fundamental to the
teacher's professional development.

D.4. | Thereis no need for continuous training
courses for teachers.

D.5. | School materials provided in schools are
sufficient to ensure renewal and updating of
teaching.

D.6. | Teachers are trained as professionals only
over time.

D.7. | Teachers must be concerned about the
quality they offer to their students through
updating and continuous training.

D.8. | A good teacher is one who is motivated by
updating and continuing education over
time.

D.9. | In order to know how to manage the
student's learning, the teacher has to know
how to organize his own training and his
ongoing learning.

D.10. | Ongoing reading encourages professional

development as a teacher.
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D.11. | Participation in school projects enables
teachers to be permanently and constantly
updated.




