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Desiring technology-related change promotes reform-oriented
technology integration to create a lasting impact on education.
Nonetheless, most technology projects in Sub-Saharan Africa least
achieved this target. Research points to quality professional development
(PD) as a significant influence in achieving this. This follow-up study is
on a cohort of 6,351 school leaders and teachers from six Sub-Saharan
African countries who participated in a digital instructional PD targeted
at building their capacity to embed ICT into school organisation
and curriculum practices. The study sought to evaluate the impact
of the PD programme in relation to the quality and the extent of the
participants’ transfer of the programme'’s ideas from capacity building to
school organisation and classroom practices. A semi-structured survey
instrument and diaries, kept to maintain records of activities and events
during the period of implementation, were data channels. Findings
revealed that stakeholder groups expressed general satisfaction with
content and processes of the training programme; however, essential
conditions to support transfer of the training’s ideas to school level
seemed inadequate during the period of implementation. Implications
of the study for effective technology-related PD that have sustainable
impact on educational practices particularly in Sub-Saharan regions and
similar contexts are discussed in this article.
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Introduction

Much advancement has been seen in this field of ICT
in education in a relatively short time across the globe
and resulted in the expansion of ICT infrastructure. These
improvements in technology are penetrating most African
countries (even before the outbreak of COVID 19) and are
bringing about conditions that are gradually turning into
homes of emerging ICT hubs. These developments seem to
compliment the majority of ICT initiatives in Sub-Saharan
Africa in the immediate past that have often focused on
creating ICT presence in schools. Such ICT initiatives form
the basis of the bulk of ICT development and practices
in most Sub-Saharan countries even though educators’
and students’ access to ICT is still limited. While these
initiatives do not seem to create a broad or lasting impact
on education, their inheritance remain important; they allow
for setting up new computer laboratories or hubs in schools
and thus, improving access as well as goodwill from donor
partners. The obvious and most critical issue that needs to
be addressed is the question of sustainability — Niederhauser
et al. (2018) reports that the essence and utmost importance
of ICT initiatives or research projects must be to foster
effective adoption that will support the long-term goals of
the education policy.

These arguments also point to the importance of effective
professional development (PD) programme in implementing
ICT initiatives. Fortunately, in recent times, Sub-Saharan
governments at different levels are focusing on strategies
that do not only seek to increase access, but also build
capacity for educators and students to improve the quality
of education through ICT (United Nations Economic for
Africa (UNECA), 2005). While the process has previously
been painfully slow (Ottevanger et al., 2007), the situation
has been improving in the last few years. A case in point
is the Africa Digital Schools ICT-project that was launched
recently under the joint sponsorship of the British Council
and Microsoft and in coordination with the Ministries of
Education of six Sub-Saharan African partner countries:
Kenya, Tanzania, Uganda, Ethiopia, Ghana and Nigeria. The
ultimate goal of the project was to influence policy for ICT
integration to build ICT competencies in school leaders and
teachers in order to enhance and transform school practices.

Key to the envisioned project roll-out was a network of 80
digital hubs (also referred to as digi-hubs) installed and
made to operate in the six Sub-Saharan African countries.
Each hub was equipped with twenty terminals which acted
as centres of excellence that supported other schools.
Cascading from the digital hubs, digi-hub ambassadors
(known as digital ambassadors) and master trainers were
supporting schools and teachers in the project countries
with ICT professional development and ongoing support
during the 18 months long project implementation period.
The PD training programme was meant to develop school
leaders and teachers' capacity to integrate ICT to enhance
their professional practices across the beneficiary schools
of the project. Several months after this intervention,
what remains to be done is a follow-up to see if the
training programme has yielded the desired results in
the way trainees who took part in the training implement
the knowledge, skills and attitudes gained in the training

context in their practices. Fishman and Krajcik (2003)
reported that in the space between originating context
and broader applications or continuity, most innovations
either disappear or become unrecognisable and as Fullan
(2015) reported, a great majority of policies and innovations
did not get implemented even when implementation was
desired. This study is an independent one, carried out to
explore how the project’'s PD programme was implemented
in relation to the school leaders and teachers’ development,
school organisation, resource support, usage and changes.

Literature review
Transfer of learning

A number of studies have shown that though most research
projects yielded valuable knowledge about the nature of
cognition, teaching and learning, they failed to have a broad
orlasting impact on education. These studies (e.g. Saks, 2002;
Yamnill & McLean, 2001) point out that learning from a formal
training programme is often not or in a limited way applied
on the job. Questions raised normally centre around the
degree to which trainees effectively transfer the knowledge,
skills and attitudes gained in the training programme to a
real world of work. Over the years, there have been studies
and explorations of factors that thwart transfer, diffusion
and implementation efforts. Prominent among those who
have journeyed into this puzzling morass are Baldwin and
Ford (1988). Baldwin and Ford (1988) identified a taxonomy
of major conceptual factors influencing transfer. They
divided these factors into three groups of characteristics
which directly or indirectly influence trainees’ learning and
the transfer of training: trainee characteristics, training
characteristics and work environment characteristics. Baldwin
and Ford referred to work environment characteristics as
external factors which directly and indirectly affect trainees’
learning and transfer of training; trainee characteristics as
internal factors (e.g. ability, personality, and motivation)
and training characteristics as training design factors (e.g.
principles of learning, sequencing, and training content).
Bebell and O'Dwyer (2010) reported of other key factors
to include the importance of leadership and support. The
importance of administrative leadership in implementing
and sustaining reform initiatives (see Niederhauser et al.,
2018; Fullan, 2015) have also been reported in the literature
— Fullan reiterated that effective school leaders are key
to effective implementation of large-scale, sustainable
education reform efforts.

Professional development for ICT initiatives

According to Webb and Cox (2004), one of the reasons
for the unenthusiastic response to ICT-based innovation
amongst schools is that technological knowledge and skills
is either absent or lacking in the processes that underpin
school organisation and teachers’ planning. Training is
therefore considered an important influence on how
technology can be embraced in the classroom (Baylor &
Ritchie, 2002). If school leaders and teachers are not trained
or prepared sufficiently for their new roles with technology,
then it could be that they merely will try to transfer classroom
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practices to the new environment (Redmond, 2011; Kelz,
2011). Additionally, Meloncon (2007) indicates that teachers
need to redefine themselves when they are changing their
teaching place, e.g, the change to a technology-based
learning environment. This stresses the importance and the
need for PD on learning how to teach with technology and
transform school practices. In this respect, recent research
emphasises the need for more studies on effective PD that
implement instructional technology in ways that encourage
integration (for examples, see Goktas et al., 2008; Kay,
2006; Philipsen et al., 2016) into school organisational and
curriculum practices even after the training.

The professional development arrangement

Prior to the conduct of this study, a PD programme was
organised to target Science, Technology, English and
Mathematics (STEM) high school teachers and their school
leaders from six countries that participated in the study.
Preceding the PD programme, a first stage capacity building
training of selected master trainers from the participating
countries was organised. The “Master Facilitator Training
Programme” was aimed at building the capacity of the
trainers to enable them to train selected school leaders
and teachers as well as to get them to familiarise with the
content of a training manual that had been designed for the
PD programme. In the following stage, the master trainers
were to offer training programmes to the school leaders and
teachers (using the training manuals) to be extended to the
school communities of the various participating countries.

Table 1: Overview of the training programme manual.

Session Content

1 Managing and Leading Change

2 Leading Effective Teaching and Learning
3 Creating and Communicating a Vision

4 Goal-Setting for Success

5 ICT Skill Development

6 The Benefits of the International Dimension and Technology
7 Building Teams

8 The Power of Coaching

9 Action Plan

10 Leading Effective Teaching and Learning
11 ICT Skills for Teachers — Word

12 ICT Skills for Teachers — PowerPoint

13 ICT Skills for Teachers — Excel

14 Using Microsoft AutoCollage

13 Using Microsoft Photo Story

The training manual was intended to be used to support
teachers during the training sessions and, subsequently,
to be used by the participants in their own local school
settings. The training manual consisted of 15 sessions in
all. The material also provided a facilitator manual with
orientation for guiding participants through each session of
the course. Strategies in the course delivery were focused
on participatory methodologies with guidance orientation
on an 80:20 rule in which 80% of talking and activities
doing came from the participants and 20% of guidance and
instruction from the facilitators. Table 1 gives an overview of
the content of the training manual.

Conceptual framework

The Guskey model was adopted in the current study to
examine the evidence of effectiveness of the PD programmes
impact at each level of the model’s influence from training
to practice. Thomas Guskey is an educationist who has been
writing for some time about the importance of seeking
evidence of the effectiveness of PD models and programmes
(see Guskey, 1985, 1986, 1990, 1991, 1998; Guskey &
Sparks, 1996). According to Guskey (2002, 2017), effective
PD evaluations require the collection and analysis of five
critical levels of information: Level 1: Participants' Reactions;
Level 2: Participants' Learning; Level 3: Organisation Support
and Change; Level 4: Participants' Use of New Knowledge
and Skills and Level 5: Student Learning Outcomes. With
each succeeding level, the process of gathering evaluation
information gets a bit more complex. The model also
explains that success at one level is usually necessary for
success at higher levels because each level builds on those
that come before.

The present study sought to apply Guskey's model to
explore the efficiency, effectiveness and relevance of the PD
training programme. The evaluation focused on four levels
of the model impact, namely:

» Level 1: School Leader and Teacher Reaction focused
on general impressions about the digital training
programme and its components (e.g., quality and
effectiveness) in transforming school practices;

* Level 2: School Leader and Teacher Learning, focused
on the quality of learning during the training (e.g. the
change in competencies, self-belief of digi-hub use in
teaching and school organisation);

+ Level 3: Organisation Support and Change focused
on schools’ conditions and practices that underpin or
support school leaders and teachers’ implementation
efforts and recognition of the digi-hub in teaching,
learning and school organisation (e.g., things planned
to do or changes after training, plans in place for ICT
use);

* Level 4: School Leader and Teacher Use of New
Knowledge and Skills focused on the use of the
training programmes'’ ideas in practice. At this level,
the emphasis is on whether school leaders and
teachers were applying the knowledge and skills they
had acquired during the training in their professional
and teaching practices.

The relationship between PD and improvements in student
learning in this setting was far too complex and difficult to
measure, since the entire project spanned over a period of
18 months. In such a case, collecting good evidence about
whether a PD programme has contributed to specific gains
in student learning was a difficult task. Hence, level 5 of
Guskey’s model was not considered in this study.
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Research questions and research design

This study aimed at evaluating the impact of an instructional
digital PD programme on high STEM high school teachers
and their leaders from the six Sub-Saharan African countries
who participated in the study and was guided by two
research questions.

(1) How did the participating school leaders and teachers
perceive the contribution of the PD programme to
developing their experiences of the instructional digital
innovation to enhance their professional practices?

(2) To what extent did the PD programme promote transfer
of learning among the school leaders and teachers?

In the study, transfer of learning’ referred to whether new
knowledge, skills and attitudes acquired by participating
school leaders and teachers during the training programme
were being applied or used in their professional and
teaching practices. The study employed an embedded mixed
method research design (Creswell et al., 2003), including the
collection of quantitative and qualitative data.

Methods
Participants

6,351 participants consisting of 4,945 teachers and 1,406
school leaders from all the six countries responded to the
survey. This constitutes a 90.1% response rate from the
total of 7,050 participants who took part in the PD and
were expected to respond to the survey sent to them. Table
2 gives the breakdown of the participants by country and
gender. The highest number of 1,909, constituting 29.6 % of
the total respondents was from Uganda.

Table 2: Distribution of respondents by country and gender.

Country School M F
Leaders Teachers Total (%) (%)
Ghana 233 688 921 879 121
Ethiopia 508 556 1064 86.9 131
Nigeria 92 545 637 530 47.0
Tanzania 138 1051 1189 417 583
Uganda 200 1709 1909 418 582
Kenya 235 396 631 34.3 65.7
Total 1406 4945 6451 61.1 38.9

The lowest (631) response was from Kenya and this
constituted about 9.8% of the total respondents. Table 2
gives an overview of the distribution of the respondents by
countries. The summary profile of the respondents’ gender
showed a higher male to female ratio of about 61: 39. With
respect to age distribution, the majority (47.5%) of the total
respondents fell within the age range of 25-34 years. About
47.3% were either within the age group of 35-44 or above
45 years. Only a small percentage fell within the lower age
ranges of 16-20 (0.3%) and 21-24 (4.9%).

Data collection and analysis
Teacher questionnaire

This study adopted an online survey evaluation tool which
was used previously for the data collection during the PD
programme for the participants. The survey was made of a
semi-structured questionnaire developed and used to collect
data at the first four levels of Guskey’s model. Items on the
survey included perceptions of participants of the training
programme and what they learned from the training. For
these items, a five-point Likert scale (1 = strongly disagree,
5 = strongly agree) was used. The scores were interpreted as
follows: 1 is the lowest possible score, which represents a very
strong negative perception, while 5 is the highest possible
score which represents a very strong positive perception. The
questionnaire also contained an item in which respondents
were required to make recommendations to other
colleagues based on their own experiences with the training
programme. They were to rate on a scale ranging from 0-10;
where 0 = very unlikely to recommend and 10 = very likely
to recommend. The survey also included an open-ended
item which required respondents to explain three things
they would like to do or change as a result of the training.
The focus was to explore the potential influence of the digi-
hub post-training on practices and to verify the potential
enabling conditions for supporting ICT implementation
efforts in school organisation. In analysing the data, closed-
ended items were analysed using descriptive analysis,
t-test and analysis of variance test. For open-ended items,
quantitative content analysis was used. This analysis focused
on generating and coding themes or categories (Miles &
Huberman, 1994) based on the school leaders’ and teachers'’
responses followed by a systematic quantitative analysis of
the occurrence of particular categories/themes.

Digital Ambassador diaries

Digital Ambassador diaries were used to maintain records of
activities and events at the various hubs during the training
programmes. Data collected referred mainly to the training
contentand processes of the training challenges encountered
during the training programme. The information recorded
and analysed qualitatively used data reduction techniques
(Miles & Huberman, 1994).

Results

Using Guskey's framework for evaluating the PD programme,
data were analysed at four levels of the training programme
and its implementation. The following summary provides an
overview of findings from the analyses.

School leader and teacher stakeholders reaction on the
training

The first level of the evaluation focused on the school
leaders’ and teachers’ views on the training programme.
The purpose was to explore the level of quality of the
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training programme and the extent to which the training
met their expectations. The results showed overall highly
positive perceptions for both teachers (M=4.36, SD= 0.57)
(i.e. approximately ‘agree’) and school leaders (M=4.42,
SD= 0.36) (i.e. approximately ‘agree’) of all the participating
countries.

Table 3: Descriptive statistics of school leaders and teachers’
views on the training programme.

Ghana Ethiopia Nigeria Tanzania Uganda Kenya
T SL T SL T SL T SL T SL T SL
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean

Items (SD) (SD) (sD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (sD)
;Zf”i;em 418 434 4.67 4.64 425 4.04 444 455 447 441 4.40 449
eenion (T (6D (50 () (80 (80) (36 (54 (63) (&) (51 (59)
Highqualiy 422 438 449 470 431 413 441 446 444 439 409 452
event (62) (52) (63) (49) (67) (69 (57) (57) (68) (63) (82) (53)
Overallview 422 436 457 467 428 409 443 451 445 440 425 451
ontraining  (58) (A8) (51) (42) (65) (64 (49) (50) (58) (52) (58) (49)

Nota: 5 = strongly agree, 4 = agrae, 3 = neither agree nor disagree, 2 = disagree, 1 = strongly disagres,
T=Teachers, SL=School Leaders.

A two-tailed t-test performed between the perceptions of
the teachers and school leaders did not show any significant
difference between the two groups; an indication that
the overall views with regard to the quality of the training
and the training meeting participants’ expectations were
the same as perceived by teachers and leaders for all the
participating countries. Similarly, an analysis of variance test
showed no significant differences between the reported
values across the countries; though the descriptive statistics
showed that respondents from Ethiopia [T (Mean = 4.57,
SD= 0.51) and SL (Mean = 4.67, SD= 0.42)] recorded the
overall highest mean score whereas those from Ghana [T
(Mean = 4.22, SD= 0.58)] and Nigeria SL [(Mean = 4.09, SD=
0.64)] had the least scores relatively for teachers and school
leaders stakeholders respectively. Table 3 shows a summary
of the results.

Datagatheredfromdigi-hubambassadorsfromtherespective
countries gave a better description of the nature of courses
provided in the hubs during the project implementation
period. Whereas some hubs achieved success in running
most of the courses in the training manual, others focused
on just a few of the courses. For example, in Ethiopia, all the
22 hubs focused on training on the theme "Basic ICT Skills
and Microsoft Applications”. Apart from two hubs which did
extra courses in "Leadership Skills”, the focus of all the other
19 hubs in Tanzania was on "Basic ICT Skills and Microsoft
Applications”. This pattern was similar in hubs in Kenya
and Uganda. In Nigeria, apart from “Basic ICT Skills and
Microsoft Applications”, all the hubs focused on providing
courses on “Professional Learning Networking” and “Using
Internet Resources”. The majority of the hubs in Ghana ran
at least three or more courses in areas such as "Managing
Change”, "“Leading Effective Teaching and Learning”,
“Goal setting for success”, "Creating and Communicating
a Vision”, “Introduction to the Learning Suite — ICT Skills
Development”, “Team Working” etc. Thus, apart from “Basic
ICT skills and Microsoft Applications” Ghana was the only
country that appeared to have touched on all the courses
proposed for the PD during implementation period.

A key observation made was that most hubs across the
countries focused on training that equipped trainees with
basic ICT skills acquisition and Microsoft applications. It is not
too clear why the courses were limited to basic skills while
a contributing factor reported by the digi-hub ambassadors
was the issue of time. The digi-hub ambassadors’ reports
highlighted some challenges encountered during the
training programme. Time for the training was generally
limited in proportion to the package of training content for
the training module. The quality of the internet connectivity
was also heavily critiqued and frequent power failure was also
detrimental to the overall quality of the training experience.
In spite of these challenges, the training served as an eye
opener as participants reported positive perceptions were
also reflected in high ratings to recommend the programme
to other colleagues (see Table 4). The overall ratings [T
(Mean=891, SD= 1.98), SL (Mean=9.52, SD= 1.06)] were
seemingly high for both teachers and school leaders.

Table 4: Teachers' ratings on recommendations of training
programme.

Teachers School Leaders
Country Mean SD Mean 5D
Ghana 8.15 249 g9z 1.54
Ethiopia 952 1.06 957 0.87
Nigeria 9.00 1.82 871 092
Tanzania 9.09 1.50 899 0.68
Uganda 9.40 1.27 9.34 0.65
Eenya 6.58 317 954 1.50
Overall 8.91 1.58 931 0.58

Scale between 0-10; 0=very unlikely to recommend and 10= very likely to recommend

Professional learning

The second level of evaluation focused on the quality of the
participants’ learning in the training programme. Findings
showed that school leaders’ and teachers’ perceptions about
the impact of the training programme on their learning
were positive. For example, all the participating countries
reported an approximate mean (SL=3.74, T= 4.01) value
of 4.0 (which is agree) for knowledge and skills acquired
to integrate ICT in schools and teaching respectively (See
Table 5); an indication that both school leaders and teachers
had acquired the necessary knowledge and skills to use the
digi-hubs in their professional practices. Similar trends were
observed in knowledge and skills acquired by the trainees
to support teachers and student learning (SL=3.76, T= 3.92)
respectively and to promote or use the facilities in the digi-
hubs (SL=3.75, T= 3.82). These findings bring into line the
extent and quality of learning that took place by the trainees
across the different participating countries.

Table 5: Knowledge and skills acquired from the training
programme.

Ghana Ethiopia Nigeria Tanzania Uganda Kenya
Lessons Learnt/ T SL T SL T SL T SL T SL T SL
Acquired Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

Knowledge and
skills to integrate 358 379 406 358 3.77 358 429 316 405 372 352 397
ICT schools’ (23) (18) (500 (23) (24) (22) (41) (33) (39 (19 (14) (33)
teaching
Knowledge and
skills to support 406 370 406 379 371 357 412 403 393 362 368 351
teachers/students  (.19)  (22) (32) (30) (21) (200 (200 (15) (43) (15) (19) (18)
learning
Knowledge and
skills to promote/ 389 365 406 378 339 339 399 403 387 372 3383 391
use facilitiesinthe  (13)  (16) (36) (33) (37 (21) (28) (13) (200 (17 (28) (20)
digi-Hub
Note: 5= strongly agree, 4=agree, 3=neither agree nor disagree, 2= disagree, I1=strongly disagree;
T=teachers, SL= School Leaders
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The report on the overall means (see Figure 1) of the
measures used in assessing the quality of the participants’
learning also confirmed that school leaders and teachers
acquired significant knowledge and skill through the
training programme. From Figure 1, the overall mean scores
(SL=3.84, T=3.95) of lessons learnt by respondents from all
the countries seemed satisfactory and give an indication
that the training programme impacted on both the school
leaders’ and teachers’ learning.

43
4.2
41
4
3.9
=8 84
25 P 78
3.6
35

3.4
Ghana All 6
Countries

Kenya Uganda  Tanzania Nigeria Ethiopia

M Teachers School Leaders

Figure 1: Country by country overall lessons learnt.

Interestingly, among the six countries, teachers (T = 4.25)
in Ethiopia and school leaders (SL = 3.99) in Kenya reported
the highest positive perceptions about knowledge and skills
gained in the training programme, while Nigeria (SL = 3.7,
T = 3.8) reported the least for both teachers and school
leaders.

Organisation support or institutional conditions

To explore practices and school conditions that underpin or
support teachers' implementation efforts and recognition of
the digi-hubs in teaching, learning and school organisation,
the survey required school leaders and teachers to determine
if they have any plans in place of how they will use ICT in
their professional practices in the future and explain three
things they would like to do or change as a result of the
training. Responses of the trainees showed highly positive
perceptions on plans in place to use ICT in their teaching
and school organisations. Averagely, all countries reported
fairly high responses (see Figure 2). The average scores of
4.09 for teachers and 4.14 for school leaders indicate the
participants’ willingness to transform teaching, learning and
organisation of schools with ICT in their respective countries.

Regarding what exactly participants will want to do
or change as a result of the training programme, they
enumerated various things. Table 6 presents the categories
of teachers’ responses on what they would want to do while
Table 7 displays that of the school leaders. What was most
popular among the teachers was the drive to motivate and
help other teachers to integrate ICT in their teaching (17%).
The next most popular was promoting curriculum reform
and development (15%).

O L, N WA UVIO N VO

Ghana All
Countries

Kenya Uganda Tanzania Nigeria Ethiopia

M Teachers M School Leaders

Figure 2: School leaders’ and teachers’ future plans to use
ICT.

Table 6: Teachers’ views on support of ICT implementation.

Description % Response
Motivate and help other teachers integrate ICT 17
Curriculum reform/Development 15
Advocate for ICT facilities provision in schools to enhance T & L 14
Adopt new approach to teaching with [CT 12
Change personal attitude 10
Motivate students to use ICT 10
Promote student-centered approach of teaching 8
Networking 6
Advocate for tramming for teachers 1
Others 7

What was most popular among the leaders was a desire to
motivate students to use ICT (18.5%) followed by improving
their professional leadership skills (16.7%). Similar to the
findings with the teachers, the school leaders also expressed
a high desire to motivate teachers to use ICT to teach
(12.6%). The distribution of responses by themes is shown
in Table 7.

Table 7: School leaders’ views on support of ICT

implementation.
Description % Response
Motivate students to use ICT 185
Improve my professional leadership skills 16.7
Motivate teachers to use ICT to teach 126
Improve schools’ vision 11.0
Infrastructure development/support 102
Organisation of ICT-based in-service training for teacher 84
Involving teachers and all stakeholders in decision making 7.9
Promote commitment of teachers 6.8
Promote team work of teachers 44
Others 37

Use of new knowledge and skills

A major question dealt with in the study was whether the
school leaders and teachers were able to transfer their
knowledge and skills gained in the capacity building
programme to school organisations and curriculum
practices. Records from the digi-hubs provided evidence to
this extent. The majority (37.6%) of teacher respondents used
the hub to explore ICT applications such as presentations
and spreadsheet while quite a good number (26.9%) also
used it mainly for research work.
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Table 8: Overall teachers’ usage of the digi-hub.

Description % Response
To use an application, e.g. spreadsheet, presentation 376
For research work or personal use 269
To communicate with others i another school via internet 17.4
To present something to my students in the digi-hub 74
For my students to research a subject on the internet 49
To find/create matenal to use with my students i the classroom 37
To find/create material to use with my students in the digi-hub 22

The use of new technology to support cross-curricular
classroom practices comes out strongly as reported in
relatively low percentage teacher responses for items such
as: To find/create material to use with my students in the
classroom (3.7%) and To find/create material to use with my
students in the digi-hub (2.2% — see Table 8). The digi-hub
records further showed the diverse ways the Hubs have
been used by schools and their extended communities as
reported by school leaders. They indicated using the Hubs
to train community members to acquire basic ICT skills,
accessing emails where there is connectivity and preparing
reports. Some of the countries (Nigeria, Tanzania, Kenya)
used the Hubs to train parents on ICT skill acquisition while
others (Ghana, Kenya) used the Hubs as training centres for
children from the community. Uganda had plans to train
soldiers within the barracks on basic skills in computers.
Ghana used the Hubs to train District Education officers
while Ethiopia trained Educational Bureau Officials on ICT
basic acquisition.

Thus, the results here seem to suggest that school leaders
were most comfortable with aspects of digi-hub training
linked to basic ICT skills acquisition because it promoted their
own professional practices and helped them to extend the
training to community members in diverse ways across the
countries. Transfer of knowledge and skills by the teachers
on the other hand required more than the mere inclination
to use ICT tools; it needed more of an appreciation of the
complex set of interrelationships between tools, users and
teaching practices which was barely observed. Apparently,
the training programme lacked dimensions for skill and
knowledge development for exploring and examining how
technology can be integrated with pedagogy and content to
enhance teaching and learning strategies in their subject or
classroom teaching. This could be the possible reason that
explains the teachers’ inability to transfer their acquired ICT
competency from basic technology literacy to infusing level.

Discussion

The study followed up on a project in which digital hubs
were installed and made operational in schools from six
Sub-Saharan African countries, namely Kenya, Tanzania,
Uganda, Ethiopia, Ghana and Nigeria. One major aim of
the project was to build capacity of school leaders and
teachers by providing PD or training courses in order to
support them to embed ICT into school organisation and
curriculum practices. This study reports on the impact of
the PD programme: the quality and extent of transfer of
the programmes'’ ideas from the school leader and teacher
stakeholder’s capacity building to school organisation and

classroom implementation. Results of the study showed
that the majority of participants across the six countries
expressed general satisfaction with training content and
processes. The evidence as confirmed in the self-report data
suggests that the training programme was of a high quality
and developed the teachers’ knowledge and skill mainly in
applying and infusing ICT in their professional practices and
learning networks.

It was encouraging to note that the participating school
leaders and teachers appeared generally supportive and
confident in wanting to use ICTs in their school organisations.
Their overwhelming high perceptions to integrate ICT in
innovative ways were not limited merely to developing
their own personal practices and professional learning
networks, but to improve teaching in their future lessons,
enhance students’ learning and promote curriculum reform
and development as well are worth mentioning. What
was most popular among the stakeholder groups was the
drive to motivate and help other teachers to integrate ICT
in their teaching; the respondents indicated that they will
impart knowledge acquired to other teachers, share with
colleague teachers what they have learnt and encourage
fellow teachers in their schools to embrace ICT use. Thus,
it suffices to say that the PD programme achieved some
success in developing teachers’ high positive perceptions
and stimulating the participants’ interest in ways that
could encourage future uptake of ICT integration in spite
of its limitation in providing adequate opportunity for
the teachers to develop pedagogical integration of ICT
experiences (cf. Webb & Cox, 2004). This finding seems to
align with several studies (Meelissen, 2008; Paraskeva et al.,
2008) which report positive attitude as a necessary condition
for predicting teachers’ future classroom integration and
acceptance of technology (Agyei & Voogt, 2012). The finding
can also be explained by the assertion of Todorova and
Osburg (2009) that professional development programmes
aiming to realise the sustainable uptake of ICT in teaching
and learning can only be successful based on the two main
factors. Thus, when participants involved develop positive
attitudes and are satisfied with the programme and when
the reason for using ICT to improve teaching and learning
practices is accepted by the entire school organisation and
not only by those who participated in the programme.
Clearly, the result here suggests that the school leaders
and teachers who participated in this study developed high
tendencies of promoting and implementing ICT in their
future classrooms since they seemed enthusiastic about
plans and conditions they needed to put in place to support
their ICT implementation efforts; an indication that the PD
imparted positively on them.

Notwithstanding the positive high perceptions reported,
participants faced some challenges during the training
programme. Across all the countries, the critical area for
improvement that was most commented on by participants
during the training course was related to the issue of time.
It appears the time for the training course was limited
in proportion to the package of the training workshop
modules. As a result, there was not enough time for practice
of ICT basic skills for understanding, application and infusion
of ICT concepts and resources in school and classroom
practices. This confirms a number of studies which reiterate
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that the adoption of innovation takes time (Agyei, 2013;
Ebersole & Vorndam, 2003; Fullan, 2007). As Ely (1999)
explained, implementers of an innovation must have time to
learn, adapt, integrate, and reflect on what they are doing. It
takes time for the people to understand the innovation and
develop the abilities to adapt the innovation.

Apart from the self-reported data, a review of the
training programme as recorded in reports by the Digital
Ambassadors also showed some shortfalls which when
corrected could enhance the quality and impact of the
programme. Apparently, being novices in ICT use in
education, the participating school leaders’ and teachers'
judgements on the impact of the training programme were
limited to their understanding of what they believed was
entailed in embedding ICT in school and classroom practices;
this might have accounted for the high scores of their self-
report data. Thus, though the study showed evidence that
the training participants developed their knowledge and skill
to use the digi-hubs across the participating countries, this
was limited to using basic ICT applications to enhance their
own practices and their professional learning networks as
mentioned earlier, and not so much of teachers’ classroom
implementation of ICT which results when transfer of
learning takes place from training to practice.

The findings here seem to suggest that the PD programme
lacked more in-depth approaches in imparting knowledge
and skills to participants to explore how technology can be
integrated in school organisation and classroom practices.
Baylor and Ritchie (2002) have indicated that training has
an important influence on how well ICT is embraced in
the classroom. Redmond (2007) and Kelz (2011) have
also indicated that if teachers are not trained or prepared
sufficiently for their new roles with technology, then it
could be that they merely will try to transfer their classroom
practices to the new environment. Thus, the study has
shown that there is a need for governments in Sub-Saharan
Africa to emphasise effective PD as key to implementing ICT
initiatives, policies and curricula in an attempt to enhance
teaching and learning with ICT. A PD arrangement in this
regard, therefore, should seek to ensure that there are
enabling conditions that will bring about ICT adoption and
pedagogical change across component of school systems,
curriculum and instruction. According to Fishman and
Krajcik (2003), such PD approaches should seek to create
a lasting change with technology that have sustainable
impact on teaching and learning; thus, in designing
effective professional training initiatives, designers should
seek to incorporate innovations that function as part of
systemic reforms. Fishman and Krajcik (2003) indicated that
a fundamental goal of systemic reform is alignment across
component of school systems (such as administration and
management, curriculum and instruction, assessment and
policy). The author, therefore, argues that for effective
preparation of school leaders and teachers in order to
transfer ICT knowledge and skill acquired, there is a need
to include in training programmes contents that will build
trainees’ competency more incrementally from their own
personal practices and professional learning networks into
infusing ICT into the school organisation and curriculum
practices even when the training is over.

Limitation

The study was not without limitations. The fact that the study
did not make use of observed data to verify conditions of
implementation of the training ideas at the school levels
was a hindrance to the study. As a result, transferability of
ideas of the training programme was limited to records
of data collected at the various local hub settings and
reported perceptions of what school leaders and teachers
said they will do or have done. The author recognises that
though self-report data provide important information
about an individual's ICT knowledge and skill awareness,
they are limited to measuring individuals’ beliefs and not
so much of what they can actually do or did. The limitation
notwithstanding, this study allows for broad generalisations
of the findings to Sub-Saharan African regions and similar
context. Evidence from the study did not seem to differ
significantly among the different stakeholder as well as the
different participating countries; apparently, the contexts
and conditions under which the study was conducted were
similar across the participating countries.

Practical implications

The study has demonstrated that both school leaders and
teachers increased their ICT proficiencies. However, it was
limited to their own PD and learning networks and not so
much on transfer of professional learning from training
programmes to school and classroom implementation.
Again, outcomes of the study showed that the participants
expressed general satisfaction with training content and
processes of the PD training programme; yet essential
conditions to support transfer of the trainings’ ideas to
school level were seemingly not adequate during the period
of implementation. Consequently, the study highlights
areas that require further attention to enable school leaders
and teachers infuse ICT into transforming school practices.
In particular, elements of a PD scenario that will assist
school leaders and teachers develop and transfer skills in
ways to integrate ICT to bring about sustainable impact on
teaching, learning and school organisation are discussed.
In replicating such an arrangement, particularly in the Sub-
Saharan region and similar contexts, programme designers
should deliberately create professional learning experiences
in which the following characteristics identified in the PD
programme will be observed:

e Build a PD model into a more comprehensive
framework that will assist school leaders and
teachers to develop knowledge and skills about the
use of ICT to support pedagogy, content and school
organisation and management. The framework
could incorporate a more systematic and graduated
process for ICT competency development from basic
ICT skills to technology literacy skills to skills for
ICT infusion in school organisation and classroom
practices.
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» Build on the professional development activities to
include — school level specific and subject specific
elements that take into consideration the context
of the stakeholder population of school leaders
and teachers.

« Encourage modeling through demonstrations and
exemplary materials on how to use technology as
a component of the professional development.
Exemplary curriculum materials are an important
means as they can inspire both school leaders
and teachers to learn and provide a better
understanding of what ICT integration can look
like in professional practice.

* Build in scaffolding and authentic technology
experiences (such as teaching try-outs).
as an integral part of the professional development
programmes - Teaching try-outs have the tendency
to reduce anxieties about ICT thereby increasing
trainees’ enthusiasm to use ICT in practice.

« Build in sufficient time in course delivery to ensure
that school leader-teacher target populations have
adequate time and opportunities to develop and
apply their ICT competencies (e.g., from ICT basic
to technology literacy to infusing levels).
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