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Abstract 
A review of the research [1] suggests that limited evaluation has been conducted on how pre-service 
teachers learn how to use technology. The purpose of this study was to examine and compare four 
learning strategies used by these teachers to acquire technology-related skills within an eight-month 
teacher education program. One hundred forty-three (female=127, male=16) elementary school pre-
service teachers participated in the study. Based on responses from a Likert-scale survey, participants 
rated authentic and collaborative learning strategies the highest and formal instruction and exploratory 
learning strategies the lowest. Specific strategies rated highest in terms of usefulness included 
completing real-world assignments that required technology, using technology for planning, asking 
questions face-to-face, working with peers, and attending formal workshops. Future research needs to 
focus on helping elementary school pre-service teachers use their technology-based skills to support 
student learning goals in pedagogically meaningful ways. 
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1 INTRODUCTION 

1.1 Overview 
While the evidence is far from equivocal, a number of studies have suggested that the use of technology 
in the classroom can have a significant impact on K-12 student learning [2, 3, 4, 5, 6, 7].  As such, pre-
service teacher education programs are a reasonable place to start for building the capacity to use 
technology in the classroom meaningfully. A comprehensive review of strategies used to integrate 
technology into preservice education revealed that while thoughtful technology-based programs have 
been developed, only a handful of studies have conducted careful and rigorous evaluations of these 
programs [1].   

Noticeably absent are studies investigating how preservice teachers learn to use technology.  Exploring 
and comparing learning strategies might provide insights into which approaches are most effective with 
respect to improving computer-related skills. One of the challenges for conducting this type of research 
is finding a technology-based teacher education program that provides a sufficient range of choices so 
that meaningful comparison among strategies can be made. Kay [1] reported that less than five percent 
of the 68 preservice programs reviewed employed four or more methods of integrating technology into 
preservice education. 

At least four categories of strategies for learning technology have been identified by Kay [8] and include 
(i) formal instruction, (ii) collaboration, (iii) exploratory and completing authentic tasks. One of the most 
common approaches used in ICT education is to focus on developing effective “stand-and-deliver” video 
or training programs [9, 10], however It has been estimated that more than 50% of the participants in 
software workshops learn technology skills in isolation [11, 12] and fail to use the software they were 
trained on [13, 14, 15]. While the advantages of collaborative learning are well documented [16, 17, 18], 
aside from Kay [8], no formal studies have looked at the impact of collaboration on improving computer 
related skills in pre-service teacher education. Self-regulated or experiential or exploratory learning is a 
method that many people use to obtain new software skills [19].  In one report assessing over 25,000 
computer users, 96% of participants indicated that they taught themselves to learn software through trial 
and error [20]. Limited research, though, has been conducted on the effectiveness of exploratory 
learning in pre-service teacher education programs. Finally, authentic learning tasks can help pre-
service teachers to engage in meaningful problem solving with computers, not about them [21, 22]. 
Several studies have reported that this approach can increase confidence and improve technology skills 
[14, 23, 24]. 
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Only one study was found that compared strategies used by pre-service teachers to learn new 
technology skills [8]. In a small-scale study of secondary school teachers in training, Kay [8] explored 
four strategies: collaboration, formal instruction, exploratory learning, and authentic tasks.  Collaboration 
and using authentic tasks were the most preferred strategies while formal instruction was the least 
preferred. In this study, we followed up on Kay’s [8] original study, this time focusing on elementary 
school pre-service teachers and an expanded list of items within each learning strategy category. 

1.2 Purpose 
The purpose of this study was to explore and evaluate the effectiveness of strategies used by 
elementary school, preservice teachers to acquire technology skills. Specifically, four strategies were 
examined: collaboration, formal instruction, exploratory learning, and pursuing authentic tasks. 

2 METHODOLOGY 

2.1 Participants 
One-hundred, forty-three elementary school pre-service teachers (female =127, male =16) ranging in 
age from 22 to 50 years old (M=29.3, SD=6.7) volunteered to participate in the study.  One-hundred-
one participants completed the surveys for a response rate of 71%.  Participants reported having 0 to 
26 years of experience using computers (M=9.5, SD=4.0). 

2.2 Context 
The Bachelor of Education degree pursued by students in this study was an 8-month consecutive 
program focusing on Kindergarten to Grade. To gain admission into this program, students had to have 
already completed a four-year undergraduate degree. Every student in the preservice teacher education 
program was given a university laptop with a wide range of educational and application-based software 
pre-installed and ubiquitous access to high-speed internet. An integrated model was used to incorporate 
technology into preservice education. Students used their laptops in all courses offered but did not take 
a stand-alone course in technology use. Optional one to two-hour workshops were offered throughout 
the year on various software packages. Additionally, a support person was available eight hours per 
week to assist students with individual problems. Every course in the Bachelor of Education program 
had assignments and projects that required students to use technology to solve meaningful, practical 
and useful education-based, problems. 

2.3 Data Collection 

2.3.1 Demographic Data 
A survey was used to collect demographic data about the participant’s gender and age. 

2.3.2 Learning Strategies 
An expanded version of Kay’s (2007) scale was used to assess elementary school pre-service teacher 
learning strategy preferences.  Specifically, the usefulness of authentic learning, (n=4 items), 
collaboration (n=5 items), formal learning (n=5 items) and exploratory learning (n=3 items) were rated 
using a four-point Likert scale (Not Useful, Somewhat Useful, Useful, Very Useful). Kay (2007) 
established the reliability and validity of the original scale, however, the original Likert scale was a five-
point scale ((0= No Help, 1 = Little Help, 2=Some Help, 3=Much Help, 4=A Great Deal of Help) that may 
have been confusing to participants. Internal reliability estimates for the current version of the scale were 
0.86 for authentic learning, 0.84 for collaborative learning, 0.74 for formal learning, and 0.83 for 
experiential learning. 

2.4 Procedure 
After the elementary pre-service teachers completed the 8-month Bachelor of Education degree, they 
were asked to complete the Technology Learning Strategies scale. All surveys were anonymous.  
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3 RESULTS AND DISCUSSION 

3.1 Learning Strategy Preferences 
Overall, the elementary school pre-service teachers rated authentic and collaborative learning strategies 
the highest and formal instruction and exploratory learning strategies the lowest (Table 1). With respect 
to authentic learning, completing technology-integrated assignments, completing real-world tasks and 
using technology for planning and research were the highest rated tasks for learning new technology. 
Regarding collaboration, asking questions and working with a peer or group were perceived as the most 
useful strategies by over 85% of the pre-service teachers. Only one formal instruction strategy, attending 
technology workshops, was rated as useful by more than 80% of the pre-service teachers. Scanning 
and searching the menu bar was rated as the most useful exploratory based learning strategy by just 
over 70% of the preservice teachers.  Learning strategies rated the least useful all fell within the formal 
instruction category and included viewing short video clips and online tutorials as well as reading 
software help features (Table 1). It is worthwhile noting that while there were specific preferences for 
authentic and collaborative strategies, 11 out of 17 learning strategies were perceived as useful by more 
than 70% of the preservice teachers. 

Table 1. Rating for Learning Strategies Use by Elementary School Pre-Service Teachers (n=101) 

Learning Strategy Mean (SD)1 Helpful2 
Authentic   

Completing assignments that use technology 3.53 (0.69) 93% 
Doing a real-world authentic task 3.52 (0.70) 90% 
Using technology for planning/research 3.50 (0.72) 81% 
Teaching with technology 3.14 (0.91) 79% 

Collaboration   
Asking questions face-to-face 3.49 (0.77) 87% 
Working with classmate/friend 3.37 (0.76) 89% 
Working with a group of people 3.31 (0.81) 86% 
Emailing questions to instructor/friends 3.05 (0.93) 73% 
Messaging questions to instructor/friends 3.03 (1.00) 74% 

Formal Instruction   
Attending computer workshops 3.29 (0.85) 82% 
Step-by-step instructions form book/guide 2.90 (1.08) 64% 
Viewing small video clips 2.43 (0.96) 49% 
Reading software help  2.40 (0.92) 42% 
Working through online tutorials 2.36 (0.87) 34% 

Exploratory Learning   
Scanning/searching the menu bar 3.00 (0.88) 71% 
Playing with the software on my own 2.96 (0.93) 65% 
Systematic slow trial and error 2.82 (0.85) 63% 

1 4-point Likert scale (No Help, Somewhat Helpful, Helpful, Very Helpful) 
2 Combination of Helpful and Very Helpful 

4 CONCLUSIONS 

4.1 Summary 
As they enter the field and teach in their own classrooms, pre-service teachers will be implementing new 
technologies. Teacher education programs become an important space for readying these future 
teachers for the technological needs of their future classrooms. In this article, we explored elementary 
preservice teachers’ preferences for learning new technologies. Pre-service teachers generally 
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preferred authentic and collaborative experiences embedded in specific learning activities.   They were 
not as successful when employing self-guided exploration to learn new technology-related tasks.  
Elementary school preservice teachers’ preferences were relatively similar to Kay’s [8] previous findings 
for secondary school pre-service teachers.   

4.2 Educational Implications 
The results of this study are based on a relatively small sample of elementary school pre-service 
teachers.  Consequently, educational implications should be treated cautiously.  Based on the survey 
data, several suggestions for the design of technology-enhanced learning within pre-service education 
programs include 

1 Authentic learning situations and collaboration appear to be the most promising approaches to 
learning new technology 

2 Formal technology workshops can offer a significant benefit to pre-service teachers 
3 Exploratory learning appears to offer relatively limited gains in terms of learning technology 
4 Offer a range of instructional opportunities including integrating authentic tasks, opportunities for 

collaboration, formal instructions and self-guided exploration.  While some strategies might be 
more effective than others, it appears that each category offers a significant learning benefit  

4.3 Future Research 
This study offers an overview of the perceived benefits of using four approaches to learning new 
technology/software.  A number of critical questions remain which may be best addressed through the 
collection of qualitative data in the form of interviews or focus groups.  These questions include 

1 Does the effectiveness of a specific strategy influenced by context (e.g., subject area, complexity 
of the technology being learned), learning outcomes (e.g., basic vs. complex tasks) and the 
experience level of the pre-service (e.g., novice vs. expert)? 

2 Do students use multiple strategies and switch approaches depending on the success rate of a 
particular strategy? 

3 Could the success of exploratory strategies be improved by providing meta-cognitive guidance 
(e.g., guided prompt, taking time to observe, moving slowly when starting out)? 

4 Which strategies align best with promoting 21-century learning skills (e.g., communication, 
creativity, critical thinking) 

REFERENCES 
[1] R. H. Kay, “Evaluating strategies used to incorporate technology into preservice education: A review 

of the literature”, Journal of Research on Technology in Education, vol. 38, no. 4, 383 – 408, 2006. 

[2] S. Bayraktar, “A meta-analysis of the effectiveness of computer-assisted instruction in science 
education”, Journal of Research on Technology in Education, vol. 34, no. 2, 173-188, 2001. 

[3] M. Camnalbur & Y. Erdogan, “A meta-analysis of the effectiveness of computer-assisted instruction 
in science education”, Kuram ve Uygulamada Egitim Bilimleri, vol. 8, no. 2, 497, 2008. 

[4] A. C. Cheung & R. E. Slavin, “The effectiveness of educational technology applications for 
enhancing mathematics achievement in K-12 classrooms: A meta-analysis”, Educational Research 
Review, vol. 9, 88-113, 2013. 

[5] Q. Li & X. Ma, “A meta-analysis of the effects of computer technology on school students’ 
mathematics learning”, Educational Psychology Review, vol. 22, no. 3, 215-243, 2010. 

[6] B. Means, Y. Toyama, R. Murphy, M. Bakia, & K. Jones, “Evaluation of evidence-based practices 
in online learning: A meta-analysis and review of online learning studies”, 2009.  Retrieved from 
http://repository.alt.ac.uk/629/  

[7] R. M. Tamim, R. M. Benard, E. Borokhovski, P. C. Abrami & R. F. Schmid, “What forty years of 
research says about the impact of technology on learning: A second-order meta-analysis and 
validation study”, Review of Educational Research, vol. 81, no. 1, 4-28, 2011. 

1467



[8] R. H. Kay, “A formative analysis of how preservice teachers learn to use technology”, Journal of 
Computer Assisted Learning, vol. 23, no. 5, 366-383, 2007. 

[9] R. Mahapatra * V. S. Lai, “Evaluating end-user training programs”, Communications of the ACM, 
48(1), 67-70, 2005. 

[10] L. Olfman, R. P. Bostrom, M. K. Sein, “A best-practice based model for information technology 
learning strategy formulation”, SIGMIS Conference, Philadelphia, PA, 2003. 

[11] G. A. Gunter, “Making a difference: Using emerging technologies and teaching strategies to 
restructure an undergraduate technology course for preservice teachers”, Education Media 
International, vol. 38, no. 1, 13-20, 2001. 

[12] L. Whetstone & A. A. Carr-Chellman, “Preparing preservice teachers to use technology: Survey 
results”, TechTrends, vol. 45, no. 4, 11-19, 2001. 

[13] D. Hargrave & Y. Hsu, “Survey of instructional technology courses for preservice teachers”, Journal 
of Technology and Teacher Education, vol. 8, no. 4, 303-314, 2000. 

[14] M. Pope, P. Hare, E. Howard, “Technology Integration: Closing the gap between what preservice 
teachers are taught to do and what they can do”, Journal of Technology and Teacher Education, 
vol. 10, no. 2, 191-203, 2002. 

[15] E. M. Willis & L. Sujo de Montes, “Does requiring a technology course in preservice teacher 
education affect student teacher's technology use in the classroom?”, Journal of Computing in 
Teacher Education, vol. 18, no. 3, 76-80, 2002. 

[16] D. W. Johnson & R. T. Johnson, “Learning together and alone. Cooperation, Competition, and 
Individualization (5th ed.)”, Englewood Cliffs, NJ: Prentice-Hall, 1998. 

[17] S. Kagan, “Cooperative Learning (2nd ed.)”, San Jose Capistrano, CA:  Resources for Teachers, 
1997. 

[18] S. Sharon, “Handbook of Cooperative Learning Methods”, Westport, CT: Praeger, 1999. 

[19] T. Bartholomé, E. Stahl, S. Pieschl & R. Bromme, “What matters in help-seeking?  A study of help 
effectiveness and learner-related factors”,  Computers in Human Behavior, vol. 22, no. 1, 113-129. 

[20] H. Dryburg, “Learning computer skills”, Canadian Social Trends, Spring, 20-23. 

[21] A. Doering, J. Hughes & D. Huffman, “Preservice teachers: Are we thinking with technology?”, 
Journal of Research on Technology in Education, vol. 35, no. 3, 342-361. 

[22] Y. L. Milbrath & M. B. Kinzie, “Computer technology training for prospective teachers: computer 
attitudes and perceived self-efficacy”, Journal of Technology and Teacher Education, vol. 8, no. 4, 
373-396. 

[23] J. J. Albee, “A study of preservice elementary teachers' technology skill preparedness and 
examples of how it can be increased”, Journal of Technology and Teacher Education, vol. 11, no. 
1, 53-71. 

[24] R. A. Vannatta & B. Beyerbach, “Facilitating a constructivist vision of technology integration among 
education faculty and preservice teachers”, Journal of Research on Computing in Education, vol. 
33, no. 2, 132-148. 

1468




