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Abstract

Introduction: teachers’ attitude towards digital resources is a reliable predictor of how they will use technology in a pedagogical context. The
purpose of this study was to identify the attitudes of teachers towards personalized learning environments (PLE) and factors that determine
their acceptance or rejection to these new contexts. Method: the survey technique was applied to collect sample data using an instrument,
which contains two scales, one to measure attitudes toward technology and the other to determine attitudes towards personalized learning
environments, as well as a third section to collect participants demographic data. Results: outcomes of one-way ANOVAs of 334 teachers who
were enrolled in the master’s degree of education programs in Ecuador confirm that teachers have a positive attitude towards PLE, at a higher
or lower level depending on their knowledge or use of PLE. Conclusions: inferences can be made that PLE can be an important pedagogical
strategy as long as teachers’ attitudes, experiences and knowledge are considered.

Keywords: Digital environments; Attitudes; Personal learning environments; PLE.

Resumo

Introducdo: a atitude dos professores em relagdo aos recursos digitais é um indicador confidvel de como eles usardo a tecnologia em um contexto
pedagdgico. O objetivo deste estudo foi identificar as atitudes dos professores em relacdo aos ambientes de aprendizagem personalizados (PLE) e os
fatores que determinam a sua aceitacdo ou rejeicdo a estes novos contextos. Método: a técnica de pesquisa foi aplicada para coletar dados amostrais
por meio de um instrumento que contém duas escalas, uma para medir atitudes em relacdo a tecnologia e outra para determinar atitudes em relacdo a
ambientes de aprendizagem personalizados, além de uma terceira se¢do para coletar dados demogrdficos dos participantes. Resultados: os resultados de
ANOVASs unilaterais de 334 professores matriculados em programas de mestrado em educagdo no Equador confirmam que os professores tém uma
atitude positiva em relagdo ao PLE, em um nivel superior ou inferior, dependendo de seu conhecimento ou uso do PLE. Conclusées: pode-se inferir que o
PLE pode ser uma estratégia pedagdgica importante, desde que sejam consideradas as atitudes, experiéncias e conhecimentos dos professores.

Palavras-chave: Ambientes digitais; Atitudes; Ambientes de aprendizagem pessoal; PLE.

INTRODUCTION

The personalization of learning has always been a goal and has been identified as being a quality of teaching.
Now-a-day, this topic has been debated and studies within academic contexts, in which research has been
conducted in order to learn about its potential benefits on all educational levels. Mostly, it has been explored as
the traditional or standardized educational model of a post-industrial era does not allow for focusing on the
individualized learning of each student (Adams et al., 2017; Organizacion para la Cooperacion y el Desarrollo
Economico, 2006). The integration of information technology and communication (also known as TIC) in the
learning processes, facilitate the personalization of pedagogical strategies and educational resources depending on
the student’s individual formal or informal learning needs. Specifically, the TICs open up spaces that are flexible
for teaching to be more personalized for each student (Bustos, Engel, Saz, & Coll, 2012; Dabbagh & Fake, 2017).

The inception of personalized learning responds to a constructivist paradigm that considers learning to be an
active and flexible process that is student-centered. This paradigm states that students are responsible for the
construction of new knowledge based on meaningful learning experiences, that without being too complex, it
could represent a challenge for the student that in turn, motivates their participation (Baker, 2016b). Also, it
is grounded in the conectivist theory that is also centered in the student’s learning process that is developed
through its web of interactions and digital communities that are guided through diverse environments that are
supported by technology (Downes, 2007).
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The creation of new learning scenarios that integrate both personalized components as and systematic ones, at
the same time as new technologies and innovative pedagogical models are used, provide a great challenge for
educational institutions. This is especially true when taking into consideration individual characteristics that
play a role in the learning process (Dabbagh & Fake, 2016), which means that the personalization of learning
related to digital environments should guarantee not only the availability of resources and learning experiences,
but also student and teacher participation in these spaces with a positive attitude toward this this pedagogical
strategy, in order to have a positive effect in the students’ learning (Sahin & Kilsa, 2016a; Tur & Marin, 2015).

Researchers from various disciplines have focused on the exploration of attitudes, taking into consideration
its relationship with human behavior due to exposure to multiple stimuli (Myers, 2005). Specifically, it has
generated multiple research studies about students’ and teachers’ attitudes towards the use of technology as a
medium of learning as well as the variables that guide these attitudes (Dabbagh & Fake, 2017; Rana, 2012).
Nonetheless, there are limited studies that are focusing specifically on the identification of teachers’ and students’
attitudes and perceptions on the use of personalized learning environments even after potential benefits in the
pedagogical process have been identified as well as the relevance of favorable acceptance of these to its effective
use within learning (Dabbagh & Fake, 2017; Sahin & Kilsa, 2016a; Tur & Marin, 2015).

To further contribute to the literature, the purpose of this study was to determine teachers attitudes towards
personalized learning in digital environments and the factors that guide the development of these attitudes.

Personalized Learning

The personalization of learning is a topic that continues to be debated and explored within the educational
community, where multiple studies have been conducted to identify its potential benefits (Léris & Sein-Echaluce,
2011; Minguillon, Mor, Santanach, & Guardia, 2005; Phillips, 2016). This framework focuses on the need to
attend to individual student needs as an inclusive pedagogical strategy that facilitates the development of
knowledge and skills (Baker, 2016a).

Personalized learning should consider the student’s knowledge level and its complexity that implies that each
learning experience should be adjusted depending on the student’s needs. Bloom’s Taxonomy is a valuable tool
to support the development of personalized experiences that are focused on the student’s needs since it allows
the creation of learning objectives with specialized context that is better organized and includes flexible learning
(Doyle & Senske, 2016). The revised version of Bloom’s Taxonomy for the Digital Era shows that there are
six levels of complexity of the cognitive process: remember, understand, apply, analyze, evaluate, and create.
Considering that these levels could help design instructional activities and evaluation that support accomplish
learning goals and respond to the specific student needs depending on their cognitive development (Sideeg, 2016;
Villalonga & Marta-Lazo, 2015).

The personalization of pedagogical strategies and content based on students’ needs is what defines personalized
learning as a new and innovative learning model (Léris & Sein-Echaluce, 2011). It is necessary to highlight
that the personalization of learning is not the same as its individualization, although it focuses on the specific
needs of each student (Banyard & Underwood, n.d.). Personalized learning is a strategy that is contrary to a
standardized pedagogical model that is rigid and based on the curriculum with restriction to space and time and
that it could be the same for all students (Phillips, 2016). Therefore, a plan of study should include an adequate
combination of diverse teaching methods that include autonomous learning within a group and community
within a physical or virtual space (Baker, 2016a).

Similarly, in order to strengthen personalized learning, studies within educational contexts in diverse levels of
learning show the importance of appropriate technological resources that allow for all students to engage in
flexible and adaptable environments based on their needs (Adams et al., 2017; Léris & Sein-Echaluce, 2011;
Minguillon et al., 2005). Although there is still a prevalence of standardized digital systems, there is a market for
the increase of the number of digital applications and environments focused on the personalization of learning
within differentiated content or alternative pedagogical strategies (Baker, 2016b).

Technology for Personalized Learning

Technological resources have been a new alternative way to integrate many learning spaces that facilitate the
personalization of the teaching and learning process, empowering the student in their development and leaving
behind the teachers role of supervisor and assistant (Adams et al., 2017; Christensen, Horn, & Johnson, 2011;
Phillips, 2016). Gallego-Arrufat and Chaves-Barboza (2014) conducted a study with 375 participants in which
they analyzed the tendencies of their work related to PLE, pointing out that this is a new concept that demands
a higher number of empirical research studies.

There is an important number of experiences and investigations that have been conducted about personalized
learning with the support of digital resources, such as using digital platforms like Learning Management Systems
(LMS), as well as learning tools or applications that combine multimedia and social media tools (Minguillon
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et al., 2005). Through these experiences, students participate in learning activities with more autonomy and
freedom where they can make decisions about content, timing, pacing, and place. Also, they can express their
ideas and create content that is relevant to them or their peers (Baker, 2016b). The results of this research are
often positive and show the potential benefits of personalized learning within digital contexts, although there is
still a debate of its definition and efficacy. To alleviate some of these debates, researchers recommend expanding
empirical research studies within higher education (Adams et al., 2017; Phillips, 2016).

Additionally, other studies highlight that current technological resources, used through various digital tools
and social media, allow the teacher personalize learning by developing educational experiences centered in the
student and their specific learning needs (Scherer & Ferrari, 2018; Villalonga & Marta-Lazo, 2015). From a
technological perspective, the virtual environment was all the necessary digital resources and tools to support
students’ academic work could converge, has been named Personalized Learning Environment (PLE). In this
space, students could complete activities guided for informal or formal learning, in collaboration in pairs or
within larger learning communities (Garcia & Gonzalez, 2017; Scherer & Ferrari, 2018; V. & Barroso, 2020).

There has been a significant amount of research studies about PLE within different contexts with theoretical
and empirical foci that include its definition, origin, evolution, pedagogical and technological implications,
supportive tools, instruction designs, and more (Castanieda, Tur, & Torres-Kompen, 2019; Gallego-Arrufat &
Chaves-Barboza, 2014; R., Edirisingha, Canaleta, Alsinaa, & Monguet, 2019; Tomé-Fernandez, Curiel-Marin, &
Caraballo, 2020). These studies have identified multiple benefits of the use of learning technologies especially
within PLE as it is student-centered and because of its pedagogical strategies that support their functioning
(Bustos et al., 2012; Garcia & Gonzalez, 2017; Scherer & Ferrari, 2018; V. & Barroso, 2020). However, the
inclusion of technological resources is very limited within educational contexts, and in some cases, they do not
show positive results. Some factors that have been identified as barriers that limit the inclusion of technology
within learning environments has been teachers’ attitudes towards this didactic resource (Al-Emran, Elsherif, &
Shaalan, 2016; Lopez & Ortega, 2017; Mejia, Silva, Villarreal, Suérez, & Villamizar, 2018; Rana, 2012; Seraji,
Ziabarin, & Rokni, 2012).

Attitudes toward Personalized Learning

There are several definitions about attitudes, while they all agree in showing that they are a type of behavior
that manifests a positive or negative reaction towards a specific thing or a situation (Myers, 2005). In the
Multidimensional model, attitudes are determined by constructs that are integrated into three components:
affective, cognitive, and behavioral, and generate responses within these components’ functions. The first
component connects emotions and feelings that determine the level of acceptance. The second component is
linked to the information that is known about the object or the subject in the analysis. The third and final
component determines de behavior that assumes a response to this object or subject (Alvarez et al., 2011;
Cai, Fan, & Du, 2017). Therefore, some researchers agree that attitudes are essential elements that allow the
prediction of a person’s possible behavior under specific conditions (Al-Emran et al., 2016; Rana, 2012).

However, to predict people’s behaviors, it is imperative to consider that these are not constant and can be
modified in relation to other factors, such as age, gender, individual experiences, family experiences, work
experiences, and group experiences among others. Most importantly and based on the research, attitudes that
are based on direct experiences are the best predictors of possible behaviors than attitudes based on secondary
evidence (Alvarez et al., 2011; Cai et al., 2017). This implies that within a social, cultural, and job contexts,
as well as people whom they interact with, could have important influence that could affect an individual’s
attitudes in positive or negative ways.

The population studied focused on teachers from diverse teaching levels (e.g., elementary, secondary, etc.) and
diverse content areas (e.g., mathematics, science, etc.). In general, findings show that teachers have positive
attitudes toward the use of new learning technologies and that these could change the function of targeted
variables depending on the person and/or the context (Al-Emran et al., 2016; Alvarez et al., 2011; Al-Zaidiyeen,
Lai Mei, & Fook, 2010; Cavas, Cavas, Karaoglon, & Kisla, 2009; Dartt, 2011; Males, 2011; Rana, 2012; Samalk,
2006; Seraji et al., 2012).

Some studies, has determined that age (Males, 2011; Rana, 2012; Seraji et al., 2017), teaching experience (Males,
2011), and gender (Cavas et al., 2009; Males, 2011; Rana, 2012) do not influence teachers’ attitudes To the
contrary, other researchers have reported that age (Cavas et al., 2009; Samak, 2006), and teaching experience
(Al-Emran et al., 2016; Samak, 2006; Seraji et al., 2012) does influence teachers’ attitudes toward PLE. Variables
such as knowledge and use of TICS have been found to show differences depending on teachers’ attitudes towards
these resources (Al-Zaidiyeen et al., 2010; Dartt, 2011).

In general, this has been used as the main focus of teacher preparation with the primary goal to understand
their attitudes toward PLE and assure its effectiveness as a pedagogical strategy (Sahin & Kilsa, 2016a). It has
also been used to predict the integration of new learning environments for pre-service teachers (Tur & Marin,
2015). With Sahin and Kilsa (2016a) study focusing on pre-service teachers in the areas such as Curriculum
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and Instruction to determine their attitudes toward PLE. Some of the variables that were studied were age,
gender, knowledge about PLE, experiences in the use of PLE, and willingness to use PLE. The results show that
there were significant differences between pre-service teachers’ attitudes toward PLE depending on the variables
discussed above.

Similarly, Tur and Marin (2015) focused on exploring this research question with pre-service teachers in early
childhood education (undergraduate) and students in a master’s degree program focused on secondary education.
Their goal was to identify participants attitudes towards educational technology as future teachers and towards
their learning experience and process in building an e-Portfolio. The results of the study show that participants
had a positive attitude towards the use of learning technologies and e-Portfolios once they had used technological
tools and had participated in building an e-Portfolio for their learning gains. Moreover, the researchers show
that pre-service teachers developed positive expectations towards the integration of technology as part of their
future teaching activities.

Purpose of the Study

Teachers’ predisposition of the inclusion of technological tools in the learning development process with a
combined attitude towards the use of these resources are an important and influential factor. This factor has
been grounded in research findings from the literature review in our current study, which shows, that teachers
with more positive attitudes have a better likelihood to include technological tools in their teaching practices
than those with negative attitudes. Therefore, the purpose of this study is to explore the following research
questions:

a) What are teachers’ attitudes towards Personalized Learning?

b) What are the factors that influence these attitudes?

METHODOLOGY AND RESULTS

The sample of this study is focused on in-service teachers enrolled in a master’s degree at a private university
in a large city in Ecuador. A total of 334 teachers from two different cohorts participated in this study. A
convenience sampling was employed to select the participants during years 1 and 3 in four different master’s
degree programs. Participants of this study were in-service teachers enrolled in various master’s degree programs.
A total of 35.3% of them were enrolled in the Educational Technology program, 29.3% in Early Childhood,
17.7% in Inclusive Education (i.e., Special Education), and 17.7% in English as a Second Language (Table 1).

Maters Programs N %
Total 334 100
Educational Technology 118 35,3
Early Childhood Development 98 29,3
Inclusive Education 59 17,7

English as a Second Language 59 17,7

Table 1. Enrollment of participants by program.
Fonte: Graduate School archive.

The structure of the group based on gender included 68% female and 32% male. Grouping by age was composed
of 43.4% of the sample is between 31 and 40 years old, 39.2% between 21 and 30 years old, and 17.4% over the
age of 40. Also, teachers with 1 to 5 years of experience represented 38.9% of the total sample, compared with
27.5% having between 6 to 10 years, and 23.6% having 10 or more years of teaching experience. The remaining
10% of the teacher sample had less than a one-year teaching experience (Table 2).
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Description N %
Gender
Female 227 68,0
Male 107 320
Age

21to 30years 131 39,2
31a40years 145 434
More than 40 years 58 174
Teaching Experience
Less than 1 year 31 9,3

1to 5vyears 130 38,9
6to 10 vyears 92 27,5
11to 15 years 45 135
16 to 20 years 21 6,3

More than 20 years 15 4.5

Table 2. Demographic data of the sample.
Fonte: Graduate School archive.

All programs use a virtual learning environment and the use of an introductory workshop (12 hours) on how to
navigate online learning. The only program that includes great use of technology, as well as a course specific to
the use of PLE, was the master’s degree in Educational Technology.

Measures

An online survey was used to collect the data for this study. The survey included four sections: a) demographic
information, b) knowledge and use of technology as means to learning, c¢) Attitudes Toward Technology Scale
(Males, 2011), and d) Attitudes Toward PLE Scale (Sahin & Kilsa, 2016b). Chronbach’s alpha for the Attitudes
Toward Technology scale and the Attitudes Toward PLE scale were in the excellent range with a= 0.92 and a=
0.95 respectively. Both scales have been validated through previous research studies for validity and internal
consistency (Males, 2011; Sahin & Kilsa, 2016a). Both instruments used a 5-point Likert scale that shows values
from 1 to 5 (Table 3).

Section Itens Response Options Source
a) Demographic data 7 Multiple choice
Not at all (1), Very little (2),
3 Fairly well (3), Quite well (4),
Very well (5)
Totally disagree (1), Disagree (2),
20  Undecided (3), Agree (4),

b) PLE knowledge and experience,
and wellness to use it

Adapted from
Sahin and Kilsa (2016a)

c) Attitudes toward technology Adapted from

scale Totally agree (5) Males (2011)
Totally disagree (1), Disagree (2),
d) Attitudes toward PLE scale 22 Undecided (3), Agree (4), Adapted from

Strongly agree (5) Sahin and Kilsa (2016a)

Table 3. Structure of the survey questionnaire.
Fonte: Graduate School archive.

Data Collection

The online survey was employed using Google Forms for students to have flexibility and anonymity. Data
were collected during class time while the students learned in a computer lab. Before the start of the survey,
participants were given an explanation of the objective and goal of this study as well as directions to answering
the questions in the survey. Each student took between 30 and 40 minutes to respond to the survey. All students
were given the opportunity to opt-out of the survey if they wished and did not have any repercussion to not
participating in the study.

Data Analysis

To best explore the research questions, descriptive statistics and one-way analyses of variance (one-way ANOVA)
were employed. These statistical analyses were selected to establish how the means of variables differed from one
group to another (Hittleman & Simon, 2006). The dependent variable was focused on the "teachers’ attitudes"
and was evaluated for the test of normality and homoscedasticity as prescribed by the use of ANOVAs.
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Teachers’ Attitudes toward PLE

Results of the variable "Teachers’ Attitudes" had a normal distribution with a Skewness of -0.242 and Kurtosis
of -0.76, which values show in the normal distribution range between +1 and -1. A mean average was equal to
4.328 with a range between 3.22 and 5. This means that the majority of the teachers had a positive attitude
towards personalized learning due to the mean being closer to the maximum value of the scale.

Descriptive statistics show that the majority of answers were concentrated within levels of Agree and Totally
Agree, which represents 98.5% of the sample. The 1.5% remaining matched the Neutral level within the scale.
As previously discussed, these results show that teachers that include the objective of the group, in general, have
a positive attitude towards personalized learning environments.

Influencing Factors of Teachers’ Attitudes toward PLE

The results of the Kolmorogov-Smirnov test (p=0.000) applied to the dependent variable Teachers’ Attitudes
towards PLE indicate that there is a normal distribution. Statistically significant differences between groups
were observed in the one-way ANOVA depending on age (F(2, 331) = 1.861, p= 0.157), gender (F(1, 332) =
1.103, p=0.293), teaching experience in years (F(5, 328) = 1.034, p=0.399), knowledge of PLE (F(4, 329) =
1.736, p=0.142), desire to use PLE (F(3, 330) = 0.415, p=0.743), and program enrolled (F(3, 330) = 0.986,
p=0.034).

Although the factor of experience with PLE (F(3, 330) = 2.920, p=0.034 ), as well as attitudes toward TICs (F(2,
331) = 3.425, p=0.034 ), had a p-value lower than 0.05, it should be considered as a non-significant difference. It
is possible that the differences observed were due to large or small groups (Hittleman & Simon, 2006).

To determine which factors could influence teachers’ attitudes, a one-way Analysis of Variance (ANOVA) was
conducted to compare mean scores of teachers’ attitudes within groups in relation to the independent variables.
To interpret the results, a statistical significance was set at p>0.05. Results of this study show that age and
gender did not yield statistically significant results (p>0.05) when compared as groups for teachers’ attitudes
toward PLE. This means that all teachers’ had similar attitudes toward PLE. Similarly, teacher’s experience did
not yield any significant differences toward teacher’s attitudes. In other words, teacher’s attitudes did not vary
in a significant way due to their years of teaching experience.

The ANOVA results for knowledge about PLE (F(4, 329) = 13.029, p=0.000), experience with PLE (F(3, 330)
= 10.749, p=0.000), and desire to use PLE (F(3, 330) = 11.28, p= 0.000), show that they influence teacher’s
attitudes (p<<0.05). These results show that there are statistically significant differences between groups that
include each variable as it relates to attitudes toward PLE.

In-between group comparison of the enrolled program variable included a statistically significant result with
p=0.008, although the F=3.985 was larger than the Fcrit=3.88. These results show that although the means
between groups differ, the differences are not significant. The means of master’s in Educational Technology
and English as a Second Language programs were the highest. These differences could be related to how each
program of study is developed for each program, which then determines the profile of each student.

Teacher’s attitudes toward PLE were affected by the use of technology as a didactic strategy. ANOVA results
show that the F=71.654 is larger than the Fcrit = 4.71, which show statistically significant results between mean
group attitudes toward PLE (p=0.000).

To answer the second research question, the results of this study show that teacher’s attitudes toward PLE are
not different due to teachers’ age, gender, or years of teaching experience. Contrary to these results, the other
five factors analyzed show statistically significant differences between groups as they relate to teacher’s attitudes
toward PLE. In other words, knowledge about PLE, experience with PLE, wanting to use PLE, master’s program,
and attitudes toward technology impact teacher’s attitudes toward PLE.

CONCLUSIONS AND FUTURE DEVELOPMENTS

Personalized learning has been a continuous concern by teachers as well as researchers from various perspectives
(Baker, 2016a; Sideeg, 2016; Villalonga & Marta-Lazo, 2015). As an answer to this worry, there have been new
technological tools that have been facilitated personalized learning. Recently, this has become a potential in the
construction of new digital flexible and open spaces, like personalized learning environments, that allows using
student-centered educational strategies. In contradistinction, teacher’s attitudes toward emerging technologies
have been seen as potential barriers that limit their integration within learning environments.

The PLE, in its unique condition, differs depending on the participant’s characteristics, and their level of
knowledge, skills, motivation, etc. Specifically, they are configured according to their learning experiences, both
formal and informal (Cebrian-de-la Serna, Bartolomé-Pina, Cebrian-Robles, & Ruiz-Torres, 2015), non-formal and
self-taught (Pena, 2013). Thus, educational institutions in their role as educators and generators of knowledge,
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rather than producers, transmitters and disseminators of knowledge, cannot ignore the role of technology and
digital environments in the integral development of people. This is particularly relevant in the development of
teachers, since they in turn act as disseminators, responsible for the education of children, youth, and adults.

Moreover, the integration of PLE in the classroom implies addressing methodological and pedagogical changes
since the focus of attention is on the students and their learning, and not so much on the content. The teacher
modifies her role to facilitate, guide, and mediate this process, suggesting the student digital tools that allow
them to access new sources of knowledge and strengthen their ability to learn. It is evident that this requires
a deep and varied didactic and technological training, or even a transformation of educational practices, so
that the development and attitude of teachers become the cornerstone of the process. For this, the current
study focused on two objectives: a) determining teachers’ in a master’s program’s attitudes toward personalized
learning environments, and b) explore factors that influence these attitudes.

Results focusing on the first research question show that, in general, teachers’ attitudes toward the use of learning
technologies in personalized learning are positive. These results confirm those from other studies conducted about
the use of learning technologies in diverse contexts (Al-Emran et al., 2016; Alvarez et al., 2011; Al-Zaidiyeen et
al., 2010; Cavas et al., 2009; Males, 2011; Rana, 2012; Samak, 2006; Seraji et al., 2012), as well as those focusing
on attitudes towards personalized learning environments (Sahin & Kilsa, 2016a; Tur & Marin, 2015).

Answers to the second research question show that the factors that influence teachers’ attitudes are knowledge
about PLE, experiences with using PLE, willingness to use PLE, master’s program enrolled, and attitudes
towards technology. In contrast, factors that do not show to influence teachers’ attitudes are age, gender, and
teaching experience (number of years). In contrast, factors that influence teachers’ attitudes are knowledge
about PLE, experiences using PLE, willingness to use PLE, master’s program enrollment, and attitudes towards
technology.

Results showing that age is not an influential factor in teachers’ attitudes toward PLE align with the findings
from Males (2011), Rana (2012), and Seraji et al. (2017) but are contrary to those shown by Cavas et al. (2009)
and Samak (2006). It is possible that these differences are related to other variables within the sociocultural
context where the studies have been conducted, as well as being determined by other factors based on experience,
expectations, training, and prior knowledge of what these technologies are for or can be used for. Similarly,
researchers have confirmed that gender is also not a factor that creates significant differences in teachers’ attitudes
toward technology as an educational resource (Cavas et al., 2009; Males, 2011; Rana, 2012). In initial teacher
education contexts, gender, such as grade level, does not have an effect on the perception and use of PLEs (Sahin
& Uluyol, 2016).

Contrary to what some studies have found regarding the teachers’ years of teaching experience factor as influencing
their attitudes (Al-Emran et al., 2016; Samak, 2006; Seraji et al., 2012), the results of the current study shows
that teachers’ experiences do not play a significant role in their attitudes toward technology (Males, 2011). The
differences between the results of these studies could be the accessibility of technology as well as its use to guide
learning processes within educational environments.

Various studies have determined that factors related to knowledge and experiences on the use of technological
resources in learning, specifically within PLE, are an influential factor in teachers’ attitudes towards those
resources (Alvarez et al., 2011; Al-Zaidiyeen et al., 2010; Cai et al., 2017; Sahin & Kilsa, 2016a; Tur & Marin,
2015). Similar to these results, the current study highlights that these factors do show a difference in teachers’
attitudes towards the integration of technology as an educational resource in educational settings.

In connection with the type of master’s program factor, the results show that this factor generates significant
differences in teachers’ attitudes towards technology and PLE. These results are similar to those in Sahin and
Kilsa (2016a) study, where they show that students attitudes toward PLE could be affected by their area or
program of study. A plausible explanation of these differences could be the content within the program of study
in each one of the master’s degree programs, which include a larger or lesser number of courses related to learning
technologies. For example, in the Learning Technology master’s degree program, where the participants show
a greater level of positive attitude towards PLE in comparison to those in all other master’s degree program
participants in this study. Future research should focus on these differences.

Personalized Learning Environments are a pedagogical strategy that involves the use of technology to create
digital environments that facilitate personalized learning carried out by the teacher for the student. In other
words, PLE establishes a specific way to use technological resources within educational contexts. It is imperative
to point out that the use of PLE is a more advanced level of application that requires greater knowledge of
specific digital tools. For this reason, the current study focused on determining teachers’ attitudes toward
technology and compare them with their attitudes toward PLE. The results show that both variables are related,
which support findings from Al-Emran et al. (2016), Rana (2012), and Seraji et al. (2012), which discuss that
teachers’ attitudes toward technology influence their decision to use this educational tool within the classroom.

Knowing teachers’ attitudes in their preparation towards the use of technology and PLE is crucial as it allows
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them to show their disposition towards integrating these new resources in their teaching. That is, if the teachers
in their role of life-long learner develop a positive attitude toward PLE, it could be assumed that these experiences
could be replicated within their teaching practice. Therefore, to assure the successful integration of digital
resources in learning environments, it is imperative to prepare teachers in their use of technology and integration
within pedagogical experiences, that will then stimulate the development of positive attitudes towards them.

Researchers and practitioners should continue to take into consideration teaches’ attitudes as they explore the
impact of innovative pedagogical changes such as the use of PLE. Studies focused on the various ways that PLE
is implemented within educational contexts should be considered, not only in the United States but across the
world. The current study, as a start, includes teachers from Ecuador as they implement this pedagogical strategy.
Using frameworks such as the Concerns Based Adoption Model (Hall & Hord, 2006) could provide a framework
to better understand these changes within the classroom.

The CBAM has been used in the past few decades to identify teachers’ concerns, perspectives, and attitudes
toward the use of innovative educational practices such as the use of computer-based learning (Bresnitz, Ross,
Hall, & Stiegelbauer, 2007), pre-referral models for students with disabilities (Gallego-Arrufat & Chaves-Barboza,
2014), and technology education (Yuliang & Huang, 2005). In research and practice, implications on using
frameworks such as the CBAM, could not only help further explore the PLE phenomenon as it is implemented,
but it could also shape future professional development based on specific teachers’ needs. Most importantly, if
teachers’ personal experiences are affected by a specific change (e.g., implementation of PLE), it is imperative to
understand and observe these experiences in order for the change to be sustained as an educational model (Hall
& Hord, 2006).
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