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Abstract

Information and Communications technologies (ICT) are becoming crucial tools for teaching because they improve students’
performance and motivation. For this reason many education programs start to include them as essential grounding for
teachers’ repertory. Eighty-five teachers participated in a year-long program in which they learnt to use ICT with the purpose
to apply that knowledge into their teaching. The program consisted of three training modules: information and operating
systems (i.e. programs for teaching —word, ppt, etc.-, use of internet); Interactive tools (i.e. Digital boards, Android Systems);
and multimedia materials and teaching strategies (i.e. web designing, web 2.0). As part of their training they completed a
Likert type questionnaire (154 items) about (a) ICT uses, (b) attitudes in classroom and (c) satisfaction with the training
received (Cronbach alpha = .89). Descriptive statistics, Factorial Analyses and ANOVA were applied to data. Main findings
from the third part of the questionnaire indicate that teachers were highly satisfied with the course syllabus: specially the
methodology and the resources. A second reading shows that the learning of teaching strategies and creation of new materials
for classroom (module 3) was better valued than the learning of technical skills to manage the suggested programs and
technologies.

Conclusions point out that advancing towards an eftective use of ICT in classroom would further require guided mentoring in
practice and peer collaboration besides traditional training.
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Introduction

In the last two decades, schools have experienced a massive incorporation of technological resources.
Many studies confirm that basic programming, internet use and the application of tools 2.0 such as instant
messages, wikis, blogs, online discussions or tweets are present in today’s classrooms (Schoepp, 2005; Selwyn,
2000; Drenoyianni, 2004; Morris, 2010) . This increasingly complex change wave in schools is gradually
challenging traditional views on teaching. Networked structures (Collins & Clarke, 2008), self-organized policies
(Davis et al., 2000) and uncertain scenarios call for a renewed teacher capable to adapt to multifaceted situations
and be proficient in taking fast decisions. Teacher Educators admit that the incorporation of Information and
Communication Technologies (ICT) as a teaching skill seems to enclose one of the answers to fit for that role
(Sime & Priestley, 2005; Bowes, 2003) since they provide opportunities to constantly renovate materials and
methods and allows to improve innovative and quality education in classroom (Song, 2003). Additionally, these
technologies can motivate students and prepare them to face new social changes (Balanskat et al., 2006) in ways
that traditional methods have been evidenced to fail (Pack, 2003).

1. Framework

However the fact of introducing ICT in class does not necessarily account for changes in instructional
design of teaching (Song, 2003; Meyer, 2002). The effective use of technology is an intricate process that
requires time (Baron & Harrari, 2005), equipment, institutional support (Ertmer, 1999), and positive attitudes
towards them (Liu, 2006; Zhao, 2005). Besides, it is also important for teachers to interiorize their technological
skills and move rapidly from low-level ICT knowledge to high level technological knowledge (You, 2010).

This state of affairs has leaded to the need for systematic teacher training on ICT in many educational
programs worldwide (Schoepp, 2005; Donnelly, 2010).

Nevertheless most of the studies focus on prospective teachers rather than in-service teachers and few of

them evaluate their attitudes towards the usefulness of ICT training. The Beijing Academy for Educational
Sciences reported that 87% of the 4,000 elementary and high school teachers do not use ICT in classroom as
daily basis and this is mainly explained by the lack of training (LIZT, 2006). Similar results are shown in Zhao
(2010) who states that, despite the fact that computers and whiteboards are being increasingly incorporated in
schools and Teacher Education programs, teachers still use traditional methods.
Bearing in mind the before, this study aims at valuing the effectiveness of the training received in a year-long
training course experience on ICT for in-service teachers using a quantitative research approach. More
specifically, it is appraised the degree to which expert teachers are satisfied with ICT Teacher training courses by
responding a questionnaire. Three domains are under scrutiny: (1) Usefulness of the ICT courses contents; (2)
Adequacy of the instructional plan and methodology; and (3) Human and material resources utilized.

2. Methodology

This research is part of a bigger project which design was mainly based on a quasi-experimental
approach and on psychometric tests to perform the process of validation of instruments. However the data
reported in this paper (i.e. teachers’ level of satisfaction towards the training program) come from a descriptive
design based on the application of a questionnaire.
2.1. Sample

Ninety in-service teachers (5 to 25 years of experience) from kindergarten to high school participated in
ICT training courses offered by the International Centre of Advanced Technologies (ICAT) in 2010. The ICAT is
an acknowledged institution in the field of application of advanced technologies in rural areas and it is sponsored
by the German Sanchez Ruipérez Foundation (Pefiaranda de Bracamonte, Salamanca, Spain). Co-financed with
funds from the European Interreg III program, a section of the Excellence cross-border regions Project between
Spain and Portugal, the ICAT is annually developing training programs for non-university teachers since 2006
with the aim of creating technological services applied to education.
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Eight courses were organized in a ten-month program (26 lessons overall) in which the teachers learnt to
use ICT with the purpose to apply that knowledge into their teaching. The courses were organized in three
increasingly complex training modules: (1) information and operating systems (i.e. programs for teaching —word,
ppt, etc-, use of internet), (2) Interactive tools (i.e. Digital boards, Tablet PCs and Android Systems) (3)
multimedia materials and teaching strategies (i.e. web designing, web 2.0, Maintenance, safety and repair of
computer equipment, teaching strategies and materials based on ICT).

2.2. Data collection

Eighty-five teachers voluntarily completed an ad hoc survey of 154 items about the use of ICT in classroom
(Cronbach alpha = .89). Answers were arranged in a five degree Likert scale from 0= totally disagree to 5=
completely agree. Ten questions were open-ended. The survey contained three sections: (1) general information,
(2) use of computer resources in the classroom and attitudes towards ICT, and (3) level of satisfaction towards
the training. The results of the present work are focused on part 3.

2.3. Data analysis

In the present study we analyzed descriptive data and main variables for the structured Likert Type
questions. Frequency analysis, measures of central tendency, dispersion and corresponding graphical analyses
were calculated with the statistical program SPSS 19.0. Exploratory and confirmatory factor analyses were also
conducted in order to validate the questionnaire.

3. Findings

Overall, teachers’ general satisfaction towards the training was regarded high: 4.42 (in a scale from 0 to
5). They declared that the training courses optimize the application of ICT in their day-to-day teaching
(mean=4.5) and, as a consequence of that, many of them voluntarily participated in innovation school projects
related to the use of ICT at their schools (mean=4.5).

More specifically, the level of satisfaction towards the courses was also appraised in three different
dimensions: Usefulness of the contents of the ICT courses; effectiveness of the instruction and methodology
followed in the courses and resources used.

3.1. Usefulness

Teachers were asked to value the effectiveness of the different contents they learnt from the instruction.
Generally speaking, they thought the contents were up to standards but the general mean score was below 3.
As shown in table 1, main results indicate that teachers found particularly of their interest the use of digital
whiteboards (82.5% rated that content from 4 to 5); the use of web 2.0 (i.e. creation of classroom blogs) (51.9%
rated it from 4 to 5); and learning practical features of e-mail programs and servers (46.3%). Less valued were the
contents of interactive chats such as the use of interactive virtual communities of students and teachers (4.5%

gave scores of 4 to 5); Learning Management Systems (LMS), such as Moodle (14.3%), and forums of discussion
(14%).

ltems Mean SD 1 2 3 4 5

1. E-mail 333 971 74 56 407 389 74
2. Use of web 2.0 (i.e. blogs, wikis, etc.) 3.50 672 1.5 58 423 48.1 38
3. Databases learning (i.e. excel) 312 .807 4.1 122 53.1 286 2.0
4. Digital Library Management 2.83 1.01 104 27.1 333 27.1 2.1
5. File Transfer Protocol (FTP) 2,60 993 149 29.8 383 148 2.1
6. Interactive Chat 1.98 920 325 450 175 25 25
7. Forums of discussion 230 112 279 32,6 256 93 47
8. Use of digital Whiteboards 395 789 1.8 3.5 123 632 193
9. Web Design 243 1.12 205 409 182 159 45
10. Use of tablet Pc and android systems. 358 846 3.7 83 39.6 375 14.6
11. LMS platforms (i.e. Moodle) 224  1.03 238 452 167 119 24

12. Learning basic and advanced features of 274 111 163 256 279 279 23
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word processors, power point and pdf.
13. Advanced internet features. 2.71 1.10 17.8 244 267 31.1 7.8

Table 1. Usefulness of the contents according to the teachers’ opinion. 1= totally disagree; 2= Disagree; 3=Neutral, 4=Agree and 5= Totally
agree. Data showed in percentages.

3.2. Instruction and methodology

The teaching instruction (i.e. lesson plan) and the methodology used were also evaluated by the
teachers. The first reading indicates that they scored highly the three modules of the course with mean scores
over 4 (see table 2). However, special interest was shown in the third module of training: “multimedia materials
and teaching strategies”, which mean-score was over 4.5. Teachers highlighted the easiness of implementation of
the contents due to the methodology followed with a mean score of 4.4 in all modules and 4.8 in the third one.
The less attractive aspects were the organization of the second module and the materials provided in module 1.

Global Modulel: Module 2: Module 3: Multimedia
Information and Interactive tools materials and teaching
operating systems strategies.
Mean SD Mean SD Mean SD Mean SD
Items
1. The program of the courses and the 43 065 44 074 40 000 45 0.50

criteria for the activities and evaluation

was available from the beginning.

2. The contents programmed allow for its 44 059 44 058 40 080 4.8 0.43
quick implementation in my daily practice

3. A wide set of materials have been 41 092 3.1 089 4.0 0.00 406 0.49
provided to the participants.

4. The methodology used was appropriate. 4.3 0.63 43 0.65 4.0 120 4.6 0.48
5. The training course was well organized 4.2 0.74 4.1 0.69 3.7 047 438 0.43
6. The course responded to my 43 0.65 42 061 4.0 000 4.6 0.48
professional needs.

7. The methodology followed showed a 42 077 4.1 064 40 093 46 0.48
high level of innovation.

Table 2. Level of teachers’ satisfaction towards the instruction and methodology of the ICT courses. 1= totally disagree; 2= Disagree;
3=Neutral, 4=Agree and 5= Totally agree. Data showed in percentages.

3.3. Human and material resources

With regard to the trainers and the material resources employed in the course, the teachers considered
instructors’ guidance as effective and available throughout the year (mean=4.6). They also highly valued how the
trainers responded to the teachers’ technical difficulties when using the technologies (mean=4.5) and the utility of
the workshops (mean=4.5).

Global Module 1: Module 2: Module 3:
Information and Interactive tools Multimedia materials
operating systems and teaching

strategies.

Mean SD Mean SD Mean SD Mean SD

Items

1. We teachers were encouraged to actively 42 092 44 067 40 100 46 048
participate in class by asking questions.

2. The course trainers responded clearly to 45 060 45 060 40 089 46 048
technical issues.

3. The trainers’ lesson methodology 43 067 44 059 43 047 46 048
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facilitated learning.

4. Guidance has been available at all times. 46 053 46 048 43 047 48 043
5. The course trainers has managed to keep 43 081 43 086 3.7 047 3.5 1.12
my interest.

6. The management of training times has been 3.9  1.11 4.1 123 37 047 3.5 1.12
adequate.

7. Presentations favoured the understanding 44 073 46 049 43 047 46 048
of the contents.

8. Workshops helped to better understand the 4.5 0.66 4.6 049 43 047 45  0.50
contents.

9. I have co-worked with my colleagues to 40 090 39 076 3.7 047 43 0.66
have activities done.

10. Infrastructure and equipment was up to 43 068 42 077 40 0.00 46 048
standards.

11. Classroom materials were adequate. 43 083 43 073 37 047 46 0.70
12. The course methodology has allowed me 38 092 38 053 3.0 1.00 43 0.75
to contrast other educational experiences

13. I put into practice the results achieved in 40 081 38 081 37 047 44 049
the course.

Table 3. Teachers’ satisfaction towards the human resources and materials. 1= totally disagree; 2= Disagree; 3=Neutral, 4=Agree and 5=
Totally agree. Data showed in percentages.

However, participants were less satisfied with regard to the training times (mean=3.9) and the possibility
of contrasting the knowledge learnt with other experiences (mean=3.8).

4. Implications

Results suggest that teachers displayed high levels of satisfaction towards the ICT courses because the
training contributed to the development of their own teaching skills. As a first reading, we can assert that our
training allowed teachers to use many basic functions of ICT in class: i.e. internet, email, blogs and other
advanced features. This last is in consonance with other studies (Kocak Usluel et al., 2007). On a second hand,
the module based on teacher strategies through ICT (Module 3) was deemed to be more useful for teachers than
the mere learning of technical features (module 1).

However, our previous research revealed in a quasi-experimental study that the impact of traditional
training on ICT uses is very low and not significant (Garcia et al., 2012). Other studies attribute this difficulty to
the content overload of the courses (Zhang, 2004) and, as a consequence, the lack of a repertoire of basic skills to
be directly implemented in schools (Zhang et al., 2012). The real challenge therefore is not mastering digital
tools but accumulating technological knowledge (i.e. teaching strategies) that allow to improve students’
learning.

5. Conclusion

We can state that advancing towards an effective use of ICT in class cannot only rely on traditional
teacher training courses, understood as a learning set of non-contextualized training contents. Despite the
eligibility and exhaustive organization of many ICT teaching programs, such as the one shown in this study and
corroborated by the participant teachers, it is crucial to know to what extent the knowledge learnt is likely to have
impact in governing actions in the classroom (Fenstermacher, 1994) and tell what to do in specific situations
(Kvernbekk, 2001). Consequently we suggest that the effective use of ICT would depend on in-practice
mentoring (i.e. guided practice) and peer collaboration that responds to specific real situations and not just be
grounded in general non-contextualized teaching.

Acknowledgements



534 Ana-Belén Sanchez-Garcia et al. / Procedia - Social and Behavioral Sciences 92 (2013) 529 — 534

We would like to thank the C.I.T.A technological center (Centro Internacional de Tecnologias Avanzadas:
http://www.citafgsr.org/cita/) for the support received during the research process.

References
Balanskat, A., Blamire, R. & Kefala, S. (2006). The ICT Impact Report: A Review of Studies of ICT Impact on Schools in Europe,
European Schoolnet. Retrieved from http:/insight.eun.org/shared/data/pdf/impact_study.pdf
Baron, G. -L., & Harrari, M. (2005). ICT in French primary education, twenty years later: infusion or transformation? Education and
Information Technologies 10(3), 147-156.
L.IZ.T. (2006). Beijing revelation and international development of the basic education information. Retrieved from
http://www.bjesr.cn/esrnet/site/bjjykyw/JY XXH/xxhyj1/0006b0013d394a41a.ahtml
Bowes, J. (2003). The Emerging Repertoire Demanded of Teachers of the Future: Surviving the Transition. In Proc. ICT and the Teacher of
the Future - Selected Papers from the International Federation for Information Processing Working Groups 3.1 and 3.3 Working
Conference, Melbourne, Australia. CRPIT, 23. McDougall, A., Murnane, J. S., Stacey, C. and Dowling, C., Eds. ACS. 7-9
Collins, S. & Clarke, A. (2008). Activity frames and complexity thinking: Honoring both public and personal agendas in an emergent
curriculum. Teaching and Teacher Education, 24, 1003-1014.
Davis, B, Sumara, D. J., & Luce-Kapler, R (2000). Engaging minds: Learning and teaching in a complex world. Mahwah, NJ: Eribaum.
Drenoyianni, H. (2004). Designing and implementing a project-based ICT course in a teacher education setting: rewards and pitfalls.
Education and Information Technologies, 9(4), 387-404.
Donnelly, R. (2010). Harmonizing technology with interaction in blended problem-based learning. Computers & Education, 54, 350-359.
Ertmer, P. (1999). Addressing first- and second-order barriers to change: strategies for technology integration. Educational Technology
Research and Development 47(4), 47-61.
Fenstermacher, G.D. (1994). The knower and the known: The nature of knowledge in research on teaching. Review of Research in
Education, 20, 3-56.
Kocak Usluel, Y., Kuskaya Mumcu, F., & Demiraslan, Y. (2007). ICT in the Learning - Teaching Process: Teachers’ Views on the
Integration and Obstacles. Hacettepe Universitesi Eitim Fakiltesi Dergisi, 32, 164 - 178.
Kvernbekk, T. (2001). The academic identity of pedagogy. In T. Kvernbekk (Ed.) Pedagogy and teacher professionalism (pp. 17-30).
Oslo: Gyldendal Akademisk.
Liu, S. (2006). Thinking of the ICT training of teachers in the school education informatization construction. Research on Teacher
Education, 21(2), 55-63.
Meyer, K.A. (2002). Quality in Distance Education, Focus on On-Line Learning, ASHE-ERIC. Higher Education Report 29 (4), 11-21
Morris, D. (2010). Are teachers’ technophobes? Investigating professional competency in the use of ICT to support teaching and learning.
Procedia Social and Behavioral Sciences, 2, 4010-4015.
Pack, R. (2003). Setting a Next-Generation CMS Strategy. Paper Presented at the EDUCAUSE Conference, in Anaheim, California,
November, 2003.
Sanchez, A.B., Mena, J., He, G. & Pinto, J. (2012) In service Teachers’ attitudes towards the use of ICT in classroom. Procedia: Social and
Behavioral Sciences, 46, 1358—1364.
Schoepp, K. (2005). Barriers to Technology Integration in a Technology-Rich Environment, Learning and Teaching in Higher Education:
Gulf* Perspectives, 2 (1), 1 - 24.
Selwyn, N. (2000). Researching computers and education—glimpses of the wider picture. Computers & Education, 34(2), 93—101.
Song, H. (2003).0n Education Informatization and Training for the Academic Teachers' Information Quality, Library Tribune 23(1), 35-37.
Sime D. & Priestley M. (2005). Student teachers’ first reflections on information and communications technology and classroom learning:
implications for initial teacher education. Journal of Computer Assisted Learning, 21, 130-142.
You, Z. (2010). Literature review of teacher training education information environment Retrieved
fromhttp://it.ccnu.edu.cn/aspblog/blog/u/412/archives/2010/4456.html
Zhao, G. (2005). China Education Development Survey. China Education Report. Retrieved from http://anitawyq.bokee.com/1723853.html
Zhao, S. (2010). Importance of life long learning, Retrieved from http://wenku.baidu.com/view/f722a8d080eb6294dd886¢31.html, 2-3
Zhang, Q. (2004). The Construction of a Model for the Development of Teachers IT Literacy. China Distance Education 4(7), 32-36:
http://210.40.132.172/kns50/detail.aspx?filename=DDJY200407017&dbname=CJFD2004



