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Abstract 

This study investigates how pre-service teachers, who are born into a technology oriented 
world, think about using free and open source tools (FOST) in their future classrooms after 
taking a technology integration class. Participants in this study were around 100 pre-service 
teachers at South Mountain University. These participants were enrolled in the only technology 
integration course (EDLT-321) in the teacher education program. A likert-scale survey was used 
to collect the data. We were interested in seeing how pre-service teachers’ perceptions change 
after taking this technology integration class. Pre and post-test results were used to measure if 
there are significant differences in pre-service teachers’ perceptions about using FOST in their 
future classrooms between before and after taking EDLT 321 course. We are currently working 
on collecting post test results and analyzing the data. 

Introduction 
This is a replication study based in research conducted in 2012 by Dr. Rutledge, Dr. 

Asing Cashman, Dr. Gurung and Dr. Limbu (2014). The purpose of the original study was to 
investigate how digital native pre-service teachers utilize their perceptions of their competency, 
attitude, and pedagogical intention to use free and open source tools [FOSTs] in their future 
teaching.  The study focuses on digital native pre-service teachers attending a teacher technology 
education class at South Mountain University: educational learning design technologies 321 
[ELDT 321], integrating technology with teaching. The original study’s results suggest that, 
digital native pre-service teacher’s (DNPST) high level of self-perceived computer competency 
does not imply that they have strong position towards using FOSTs in the classroom. This 
replication study seeks to further expand on the original study’s data and results.  

 
Digital Natives and FOSTs 



Most of the students attending this class are considered “digital natives” (Prensky, 2009) 
as they have grown-up surrounded by technology and they have experienced its use since birth.  
Digital Natives spent most of their time online, “They're already busy adopting new systems for 
communicating (instant messaging), sharing (blogs), buying and selling (eBay), exchanging 
(peer-to-peer technology), creating (Flash), meeting (3D worlds), collecting (downloads), 
coordinating (wikis), evaluating (reputation systems), searching (Google), analyzing (SETI), 
reporting (camera phones), programming (modding), socializing (chat rooms), and even learning 
(Web surfing)” (Prensky, 2005, p. 9). It can be argued whether the population in this study, the 
digital native pre-service teachers [DNPSTs], represents the core values of digital natives, 
nevertheless we can testify that they have been in contact with technology and have used it in 
school since they were small children. According to Levin & Arafeh (2002) the benefit of being 
a digital native is evident in being capable of using different technologies effortlessly and in 
adapting to technology changes faster than older generations. Another benefit for digital natives 
is their ability to feel comfortable when interacting with new technologies and not being afraid of 
using them (Prensky, 2001). These varied technological competencies make DNPSTs perfect 
candidates for effortlessly integrating into teaching newly emerging technologies (National 
Council for Accreditation of Teacher Education, 2007; International Society for Technology in 
Education, 2008). 

 
According to Drumea (2012) the incessant evolution of software has brought to the 

market free and open source software as a solution to costly, disconnected, and complex 
applications. Drumea explains that today FOST tools are comparable to commercial software, 
they can be distributed or used for free, and the source code can be modified to suit the user’s 
needs. Boer (2015) adds that FOSTs tools are used in remote geographical locations where 
resources are limited but quality software is needed to solve specific local problems.  FOSTs 
tools taught in ELDT 321 class are web-based and most of them are free limited versions of the 
actual program that can be purchased online. Being limited licenses they have restrictions on 
their functionality and number of features. Restrictions are not obvious to first time users and 
FOSTs serve well their purpose in class, and again they are free to use.  ELDT 321 focuses on 
teaching Web 2.0 applications that develop student competencies for crafting online content. 
Greenhow, Robelia and Hughes (2009) talk about how Web 2.0 tools have helped regular people 
develop digital competencies that allows them to create new content, share data and join groups 
in the online world.  

 
DNPSTs need to understand how technologies they have been exposed to since growing 

up can be used to teach. Zhao, Pugh, Sheldon & Byers (2002) add that the implementation of 
new technologies into teaching is a messy process. DNPSTs attitudes toward their technology 
competency and their belief about how effective are they in their use of technology for teaching 
plays a major role in the implementation of those technologies in their classrooms (Bai & 
Ertmer, 2008). Many studies have shown that DNPSTs attitudes toward self-competency and 



personal beliefs about technology directly affect the pedagogic intention and likelihood of 
implementing technology and new technologies in their classrooms (Anderson & Maninger, 
2007; Teo, Lee, Chai, & Wong, 2009; Choy, Wong, & Gao, 2009). 

 
Significance 
Technology has been used in many different positive ways in classrooms, improving the 

learning experience for students while keeping them motivated. Studies from Dwyer (1996), 
Golberg, Russell & Cook (2003) and Marri (2005) talk about the importance of technology as a 
tool that improves the mastery of skills and helps students achieve better scores while being 
engaged. The 2014 Horizon Report (Johnson, Estrada & Freeman, 2014) written by the New 
Media Consortium [NMC] an international not-for-profit consortium of more than 250 
corporations, universities, museums, amongst other organizations devoted to the exploration and 
use of new technologies in higher education talks about the importance of the internet for the 
field of education. The report explains how the development of the internet has brought new 
exciting and powerful online tools that are free to use and readily available on the internet. 
According to the report, people can access a great amount of information anywhere in the world 
where there is a telephone or internet connection, and more so, free online teaching technologies 
are being developed by different organizations and corporations for everyone to use. 

 
In order to strive for 21st century learning pre-service teachers’ classes must focus on the 

successful integrating of new technologies and FOSTs in their classrooms. This study plays an 
important part in understanding the conditions and implementation of FOSTs in teaching. The 
pedagogical and curricular implication on how to successfully apply technology are explained 
and demonstrated in ELDT 321 with the purpose for pre-service teachers to be put into practice 
in their own classrooms. 

 
Rationale 
Today’s children are born into a technological world (Lei, 2009). Our pre-service 

teachers are also a part of this new generation. Since they belong to this new era, it is important 
to understand how they perceive technology and use it in their professional lives. ELDT 321 is 
the only required class in teacher preparation program at South Mountain University focusing on 
integrating technology in education. This study focusing on measurements before and after 
completing a course on the integration of technology in teaching. We as the researchers are 
particularly interested in seeing whether or not pre service teachers after being introduced and 
used free and open source tools, will consider using it in their future classroom. The survey 
instrument used for the pre and posttest will measure perceived comfort towards using free and 
open source tools, and self-efficacy beliefs toward integrating free and open source tools into 
teaching.  

 



Objective: 
The purpose of this study is to see if teacher candidates are willing to use the free and 

open source tools that they explored during the class ELDT-321 in their future classroom. So that 
teacher preparation classes can be further developed based on teacher candidate needs. 
Integration of technology into teaching can be a chaotic process (Zhao, Pugh, Sheldon, & Byers, 
2002). Pre-service teachers need to be well educated based on the new emerging technologies to 
be able to bypass or minimize the chaos they may have. Development of teacher education 
programs and such research projects, which seek to uncover the needs of teacher education 
programs, becomes critical.  

Participants 
The participants in this study were approximately 100 undergraduate students that were 

enrolled in the Integrating Technology with Teaching course called ELDT 321 in the Fall 
semester of 2015 and Spring 2016. There were two groups of students enrolled in two sections of 
the ELDT 321 course. A survey instrument was created using Google Forms and the link was 
provided to the participants.  

 
Technology competencies 
Teachers’ technology competency means computer competency and FOST competency 

which means “the ability to locate, use, and integrate FOSTs into teaching by harnessing their 
features and affordances” (Asing-Cashman, Gurung, Limbu, & Rutledge, 2014, p. 67).  
Teachers’ technology competency for preservice teachers plays a main role in integrating 
technology into teaching in the future. According to Baylor and Ritchie (2002) state that, “…to 
effectively broaden the range of instructional opportunities that can be offered to students, 
teachers must reach and maintain a certain degree of technological competence” (p. 8) because 
using technology “…does not directly change teaching or learning. Rather, the critical element is 
how technology is incorporated into instruction” (Office of Technology Assessment, 1995, p. 
57). As a result, teachers’ competency is the cornerstone in integrating technology into teaching.  

The preparing for FOST competency starts from teachers education programs. Baylor and 
Ritchie (2002) explain that lack of training in teachers’ programs effect teachers’ knowledge 
competency. So these programs play a big role in transforming teaching and learning by using 
technology. Therefore, teachers’ education programs are a good start to understand the role 
computer and FOST competencies have on attitudes toward FOST and the intention to use 
FOST.  

This paper is a replication of Asing-Cashman, Gurung, Limbu, and Rutledge (2014) 
study on free and open source tools: An empirical investigation of pre-service teachers’ 
competencies attitudes, and pedagogical intentions. The original research question is important 
for understanding the role computer and FOST competencies plays on teachers’ attitudes toward 
FOST and the pedagogical intention to integrate these tools in their future teaching. This 
replicated study can contribute to the  

 



Technology beliefs and Attitudes 
The success of integrating technology into teaching depends on teachers’ attitudes and 

beliefs (Teo, 2008).  Richardson (1996) stated that, “attitudes and beliefs are a subset of a group 
of constructs that name, define, and describe the structure and content of mental states that are 
thought to drive a person’s actions” (p. 102). Within literature, some studies found that 
comparing with other professions, teachers are the most hesitated users of technology in 
classrooms (Paprzycki & Vidakovic, 1994) in spite of teacher’s positive beliefs in integrating 
technology into teaching (Lie, 2009).  Richardson (1996) explained that attitudes are reflected in 
people’s actions. As a result, teachers do not reflect their true attitudes about integrating 
technology into teaching.  

To understand teachers’ beliefs about using technology in classrooms, it is very important 
to shed light on the factors that affect using technology in classrooms. According to Teo (2008), 
teachers’ attitudes toward integrating technology into teaching are affected by some factors such 
as training (Tsitouridou & Vryzas, 2003), knowledge of computers (Yuen, Law & Chan, 1999), 
usefulness, and computer confidence (Rovai & Childress, 2000). In addition, Bai (2008) stated 
that teachers’ traditional teaching practices beliefs influence their motivation and attitudes about 
integrating technology into teaching. So, teachers who adopt student-centered pedagogy are 
more likely to using technology in classroom than those teachers who adopt teacher-centered 
pedagogy. 

Since digital native pre-service teachers’ beliefs and attitudes about using technology in 
classrooms are personal, it is not easy to understand them nor to change them. Therefore,  it is 
worthy that we investigate further to understand how these attitudes and beliefs influence 
learning new technologies such as FOST, and some factors that affect digital native pre-service 
teachers’ attitudes about using technology in classroom.  
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