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Abstract

This research adopted a design research appradcding a mixture of methods
including narratives, ethnographic observationglitative interviews and
documentation of design artifacts. It was impleradnh a challenging context in
Western Kenya. The first research question forghigsly was: How might professional
development (PD), offered through a blended legrapproach and delivered by
appropriate technologies, inform potential charmygaching practice in a challenging
context in Kenya? Research question two soughhdierstand the implications of the
professional development implemented in this sfodyeachers and professional
development teachers (PDTs). Question three saaghtderstand the sustainability and

scalability of the professional development apphoac

The theoretical framework informing this researsbased on activity theory- a needs-
driven and goal directed process through tool meshiaand entails division of labor and
isolation of partial tasks in a community of reteaships (Vygotsky, 1978; Leont’ev,
1978; Engestrom, 1987; 1999; 2000; 2008). Key featof activity theory are active
engagement and social interaction, which enablechers to collaboratively work with

each other, studying through appropriate technektp inform their teaching practices.

Based on a review of literature, interviews withdieers and observation of teachers
during face-to-face meetings in professional dguaent and in their classroom practice,
this study suggests that teachers in a challengongext can inform potential change to

their teaching as a result of participation in lbcdeveloped content, delivered through



blended learning on appropriate technologies. $hidy observes that through self-
directed study on tablets, and occasional facete-fnteraction, teachers can transform
into a community of learners that support eachrathplanning for their lessons.
Content development involving local experts isicaitto such interventions in
challenging contexts, while drawing from global wesintent, harnessing open
educational resources and being sensitive to ldalre. Reflective conversations,
professional dialogues and technology stewardskeie all critical in improving

teachers’ practice.
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CHAPTER 1: INTRODUCTION

The sum of human knowledge #redcomplexity of human problems are perpetually
increasing; therefore every generation must ovéiitmaeducational methods if time is to be
found for what is new.

Bertrand Russell, Education and the Good Life.

Background

Teachers are generally inadequately prepared &ir tbaching responsibilities in
developing countries, and this is true of sub-Samafrica as well (UNESCO, 2010g;
Wanzare, 2007). Davis and Bloom (1998) observatidiien the best teacher training
programs do not fully prepare new professionalgherdaunting responsibilities of a
full-time teaching position, and this appears toae true today. Inadequately trained
teachers, who are not supported through profedsivalopment (PD), may not be
expected to be effective in their teaching practitdras been observed that in many
developing countries, initial teacher training && good enough, and in-service training,
which is vital to build on initial skills, is algeoorly developed (UNESCO, 2010a).
However, despite these concerns, developing casndiie expected to deliver quality
education for their citizens and also meet thedviium Development Goals (MDGS)

and Education for All (EFA) goals.

Concern for the state of global education cameshtp focus over the last decade. In
the year 2000, the International Community of UNES@ember countries adopted the
Education for All Goals in Dakar, Senegal (UNESQ@QQO0). The six goals are:

» Expand early childhood care and education

* Provide free and compulsory primary education for a



» Promote learning and life skills for young peophel @dults
* Increase adult literacy by 50 per cent
* Achieve gender parity by 2005, and gender equbjit2015

* Improve the quality of education.

The International Community of 193 United Nationsmber states, as well adopted
eight Millennium Development Goals (MDGs). Among #tight MDGs, two are directly

related to education. These are

» Goal 2: Achieve Universal Primary Education (UPEpmpletion of full primary
schooling by all children by 2015; and
» Goal 3: Promote gender equality and empower wonatiminate gender

disparity preferably by 2005 and no later than 2015ited Nations, 2000).

The EFA initiatives started when the nations ofwloeld came together in Jomtien,
Thailand from & to 9" March 1990 and recalled that more than 40 yeatieethey had
spoken through the Universal Declaration of Humah® that everyone has a right to
education (UNESCO, 1990). They therefore decladned/Norld Education for All at
Jomtien. However, after a global assessment ters Yeg@r, it was realized that there was
need for accelerated progress towards Educatioalforhus, at the Dakar Conference
held from April 26 to 28 2000, the countries of the world came up withBiadar
Framework as a collective commitment to actiondioi@/ement of Education for All

goals (UNESCO, 2000).



During the United Nations Millennium Summit frorf 6 8" September 2000, the
countries of the world also came up with a compnehve Millennium Declaration to
improve the lives of hundreds of millions of peopleund the world (United Nations,
2000). The MDGs represent human needs and bahis tigat every individual around
the world should be able to enjoy (United Natid2¥10). These needs and basic rights
include

« freedom from extreme poverty and hunger;

» quality education, productive and decent employment

» good health and shelter;

* the right of women to give birth without riskinigetr lives; and

» aworld where environmental sustainability is apty, and women and men

live in equality.

Both EFA and MDGSs’ initiatives continue to be imfaont drivers of investments in
human development. In particular, the EFA goalsthedwo MDGs related to education
are the standard upon which most countries of twdwespecially developing countries,

have shaped educational provision over the lagea?s.

The global monitoring report for EFA for the ye&0% focused on quality education,
defining quality as a process which includes compieteachers using active pedagogies
(UNESCO, 2004). In the same report, it was obsetiatlin twenty-six sub-Saharan

African countries, to qualify as a primary schasd¢her, an individual was only required
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to have twelve years of formal education (typicdtiigh school completion). However,
in some of these countries, UNESCO observed tlesetiqualification requirements are
often not met, suggesting that teachers who faméet the qualifications are not
qualified within recognized, global standards. ¢tual practice, this means that in some
developing countries, teachers move from gradeveviel teaching positions without any

pre-service training. These teachers are refeaed untrained teachers (UTs) in Kenya.

In the endeavour to honor her global commitmentsaiigations to her citizens, the
Government of Kenya introduced the Free Primarycatian (FPE) policy in 2003. The
introduction of FPE resulted in increased numbéchddren in schools and
subsequently overstretched and crowded learnintiitss; leading to high pupil/teacher
ratio (Ministry of Education, 2012). Recently, thknistry of Education, based on a task
force report recognized the need for teachers’ggibnal development and
recommended the establishment of “a program faheadevelopment through regular
retraining and in-servicing to improve teacher cetepce in curriculum delivery”
(Ministry of Education, 2012, p. 78). The currentipy on education, training and
research in Kenya, for example, articulates thelneémprove quality of education
through continuous skills upgrading for teachers.
Continuous improvement in the quality of educaservices should also entail
continuous skills upgrading for teachers. Howethas has not been the case as
lack of adequate opportunities for in-service tirggrhas denied most practicing
teachers the chance to enhance their skills betfars® acquired during their pre-
service basic training. The current situation ctsan urgent development of a
comprehensive in-service training program to empde&chers to deliver the

changes that have been made in the existing schoaotula (Ministry of
Education, 2005, p. 75).



While the Ministry of Education articulated an ungjeeed for development of a
comprehensive in-service training program to empde&chers, it should be noted that
there has been no major recognizable change itiggathe noticeable change is that
the Ministry of Education introduced an annual eveek teachers’ proficiency course

for selected primary school teachers (Teachersi@@Gommission, 2004). The one
week course, which is coordinated by the Educduonstry’s Directorate of Quality
Assurance and Standards is used as a means tototwhigher grades, and it appears
even the Teachers Service Commission (TSC), théogmpof teachers, is not very
confident that the promotion course empowers taaateough. The TSC Chief
Executive Officer suggested that promotion of tesslon merit from one grade to
another does not improve academic qualificationsmalild not be a basis for admission
to universities (Muindi, 2009). However, a goodio@a&l in-service program should
provide for accreditation for progression both pesionally and academically, while
empowering teachers for improved performance af therk. Furthermore, the purpose
of the course is promotion of teachers to highadgs, which results in more pay and not

really for improving their performance in their théng practice.

While Kenya has teachers’ advisory centers in placeroviding professional
development for primary school teachers, the TeatAelvisory Center Tutors (TAC
Tutors) who are in charge of these centers do ec¢ssarily have the support they
require. According to Odini (1998), DfID (1999) aNtinistry of Education (2008) the

TAC Tutors
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» are required to cover large areas comprised ob PB tprimary schools yet they
have no financial resources to enable them to fomnct
* do not have the skills to provide professional deweent;
* have poor or no learning resources; and

» have no access to Internet resources.

Despite some attempts to change teachers’ prattie@roblem of adequate professional
development for teachers still persists. | setitiis research, to understand if there
might be a better way to address the problem. Tdteraent of the problem | addressed
in this study, and the research questions areuéated in the following section.
Statement of the Problem

The existing TAC tutor structure for teachers’ gsxional development in Kenya is not
working. The Kenya Education Management Capacisedsment Survey by the
Ministry of Education (2008) confirmed there isaisus deficiency of skills for TAC
tutors leading to a weak support system for teached schools. The teachers are
required to deliver quality teaching consistentwiite Ministry of Education’s aspiration
for quality of education as stated in its curresi@tional policy. In the policy on
education, training and research, it is statedothher to meet the demands for thé'21
century, our education and training programs masiftihe highest quality to compete

favourably with the international standards” (Mimysof Education, 2005, p. 27).

With no professional development for teachers &hénthem to change their practice,

teachers typically resort to teaching the way tveye taught (Kaufman, 2003). Kaufman
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observed that many times when teachers are coeftanth situations in which they are
not sure what to do; they usually do with theirtesais what had been done with them.
The expectations for quality education by the Miyi®f Education cannot be met unless
the government of Kenya invests in teachers’ psifesl development (Ministry of

Education, 2012)).

In addition to the problem of teacher training, g¥his inadequate, there is a lack of
Information Communication Technology (ICT) infragtture and equipment across the
country that could provide options for online psd®nal development as happens in
developed contexts. My interest in this study veasstablish whether a professional
development course developed with the input ofllegperts, delivered through blended
learning on appropriate technologies, could potdligtchange teachers’ practice in rural
Kenya. The study explored the following researcasgons:
1. How might professional development, offered tigtoa blended learning approach
and delivered by appropriate technologies, infooteptial change to teaching practice in
a challenging context in Kenya?

1.1 How might we design a course using a blendauhieg approach?

1.2 How might appropriate technologies assist endélivery of professional

development via blended learning?

1.3 What support do teachers require for blendachieg on appropriate

technologies?

1.4 How appropriate is blended learning for teaslma rural setting?
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2. What are the implications of the blended leagrapproach supported by appropriate
technologies for professional development for: beas and professional development
teachers (PDTs)?
3. What is the potential for sustainability andlabdity of the professional development
approach?
The Research Context
The research site was a rural setting in the westart of Kenya - one of the countries in
East Africa. Kenya lies across the Equator on tastof the Indian Ocean. Kenya
borders Ethiopia and Sudan to the North, UgandhgdVest, Tanzania to the South and
Somalia to the East. The education sector in Kéngantralized; hence planning and

provision of services originate from the centralgmment.

This research was implemented in one school in tiwlystrict. Lugari district is a rural
agricultural district mainly served by earth roaé®st schools in the district do not have
permanent buildings. The school infrastructure leadhing materials such as text books
are very minimal or non-existent in such rural shoThe schools tend to have large
classes of more than 83 students with some studgtitg) on the floor for lack of desks
(Glennerster, Kremer, Mbiti & Takavarasha, 2011psviteachers will normally have
had pre-service teacher training, consisting of years in a teacher training college. For
the purposes of this research | will describe sattools as being in challenging

contexts.



My Interest in this Research

In doing research, often there is a backgroundittilaences the researcher’s decisions
concerning the topic and the location of the redeavly personal background is
important in understanding why | decided to do #tigly and why | did it in rural
western Kenya. | started my primary school eduaatiahe mid-1970s in rural western
Kenya (a different location from the one for thisdy). Having advanced on in my
academic life to a higher level, | was influencegdy personal background to try to
make a difference for teachers in a rural contekt) in my view operate in even more
challenging circumstances than the teachers whghtane many years ago. It is my
belief that through research focusing on teachmfessional development, | could in a
small way contribute towards improving the situati®he choice to do research in a
rural setting in Kenya was further strengthenedheyrecognition that among other
challenges facing primary school education is i@dge in-service training for teachers

which affects rural areas even more than the uabaas (Ministry of Education, 2005).

Having worked as National Coordinator for Educafi@nAll at the Ministry of
Education in Kenya from 2005 to 2006, | was expdseahd developed an interest in the
global initiatives of EFA and MDGs. This exposurglanterest has continued to guide

my educational thought and practice leading tostusly.

My background in educational technology and inteirethe use of appropriate
technology had a major bearing on the decisiom®tthis research as well. First of all,

my having studied for my master’s degree in edoaalitechnology at the University of
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Twente, in the Netherlands, introduced me to tloadbiarea of educational technology.
Secondly, my previous work experience in innovapvactice at the Aga Khan
University (AKU) also influenced my interest to @t this research on use of
appropriate technology. In 2008 at AKU, | led irsid@m and implementation of a
teachers’ professional development program thatrparated mobile learning through

use of short message service (SMS) on mobile phones

When | first met Dr. Susan Crichton who eventualzame my doctoral supervisor, |
was implementing the mobile learning program at AKWir continued interactions
helped in shaping my research ideas focusing omiugepropriate technologies in
teachers’ professional development. While | hatlimplemented a mobile learning
project on SMS, Dr. Crichton was initiating thentking about appropriate technologies
for educators who are “off the electricity grid"dalack Internet access. Consequently our
ideas converged, culminating in the jiFUNzeni l&grapproach, which | have been part

of since 2008.

Through this study, | implemented the jiFUNzenirieag process, a theoretical
proposition that emphasizes both instructional pedhgogical orientations that honor
context, especially involvement of local expertsi@veloping contextually relevant

content that is needs-based, with careful seledi@ppropriate technologies.
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Jifunzeniis a Kiswabhilt word for inviting all to learn.

Finally, the doctoral courses | enrolled in at thaversity of Calgary enabled me to
further shape my potential research focus, whick @ause of appropriate technology
for providing professional development for teacHecated in a challenging context.
Overview of the Chapters

In Chapter Two, | present the literature review.leaided in the literature is elaboration
of activity theory, the theoretical framework ungiening this study. The literature
reviewed in the chapter includes a focus on threadareas of: professional

development, education and educational contextsbimded learning.

In Chapter Three, | present the methodology far sihiidy. | expound on design research
and also explain the mixture of methods, includiogumentation of design artifacts,
narratives, ethnographic observations and quald@atiterviews used in this study and
explain the data analysis procedures. Finallyekpnt the ethical considerations taken in

this study.

In Chapter Four, | present the findings arisingrfrine data for this study. Data is
presented in the themes which emerged from thaditee and during the data analysis
process. The data is presented in a way that hohenrsarticipants’ voices. The

participants’ narratives are quoted extensivelhgddition to the use of illustrations in the

! Kiswahili is the language commonly and widely spokn East Africa. It is the national language in
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form of artifacts and pictures gathered duringrindional design and research

implementation stages.

In Chapter Five, discussion of the findings is preed. In this chapter, | use the
discussion of data in answering question one afghidy. The discussion of findings
continues in Chapter Six by providing answers foesiions two and three. Thus, the
implications of this study for teachers and PDT&l the conclusion and
recommendations are presented in Chapter Sixidrdibsertation, | have largely
presented the information in first person voicegoognition of the researcher role as
participant observer especially as the instructideaign and technology expert in the
research.

Chapter Summary

In this Chapter, | briefly introduced this studyirkt provided a background of global
initiatives; specifically Education for All and Ménnium Development Goals as
commitments taken by the countries of the worldrprove the human condition. | then
presented a background to the Kenyan governmemitian to provide quality
education and the challenges faced in this ende&etiowing the background on
inadequacy of teachers’ professional developmeKeimya, | presented the statement of
the problem and the research questions for thdystinally, | briefly presented the
research context and my interest that led me sorésearch. In Chapter two, | present the

literature reviewed in this study, including thealnetical framework.

Kenya.
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CHAPTER 2: LITERATURE REVIEW

The more technologically adveshgve become, the more our world is characterized b
change.

George David Miller, Editorial Forward, WhiteheaudaPhilosophy of Education.

Introduction
In this chapter, | review literature relating t@throad research topic of professional
development while touching on the other key aspedtsis research, including the
activity theory, educational contexts, and blenkgaaning. The literature reviewed in this
chapter serves a number of purposes including

» to present an overview of the research topic;

» to identify gaps in existing research;

» to ground the study in existing literature;

» to build on existing knowledge in the area of pssfenal development; and

» to define the boundaries for this study (Gerel®k,2).

This study is grounded in literature categorizedarrthree broad headings: professional
development; education and educational contextshbéended learning. Under
professional development (Moore, 2006; Guskey, 28p2rks, 2002), there are sections
on the activity theory, which was introduced in #820s by Vygotsky (1978), developed
further by Leont’ev (1978), and expanded by Engast(1987; 2000; 1999; 2008) and
others. Other sections in this broad heading irel&ituated learning theory (Lave &
Wenger, 1991; Barab & Duffy, 2012), adult learn{iMerriam, 2001; Collis, 2006;

Selinger, 2006), self-directed study (Garrison 199, 2011; Song & Hill, 2007), and
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reflective practice and reflective conversations\y, 1933; Schon, 1983; Taylor,

2008; Otienoh, 2009; 2011).

The second literature review heading is educatimhezlucational contexts (UNESCO,
1948; 2010b; Ministry of Education, 2005). Thisieav category includes sections on
professional development as a way to change teg@hnactice (Fullan, 1985; Joyce,
2004; Showers, 1983; Akyeampong, Pryor, Westbrodluésier, 2011), a definition of
challenging educational contexts (Harris, 2002;@han & Harris, 2004; Crichton &
Onguko, in press), the status of primary teachepamation in Kenya (Ministry of
Education, 2005; Kisirkoi, 2012), inadequacy offpssional development in Kenya
(DfID, 1998; Wanzare, 2002; Bunyi, Wangia, Magomiaboro & Akyeampong, 2011),
teaching practices in Kenyan primary education (faby 2011; Kabaji, 2012;
Pontefract & Hardman, 2005), and teachers’ profesdidevelopment in Kenya (Waudo,
Juma, Herriot & Mwirotsi, 2002; Hardman, Abd-Kad#gg, Migwi, Ndambuki &

Smith, 2009; Waititu & Orado, 2009; Wanzare, 2008gnoh, 2010);

Finally, the third heading is blended learning @ey2004; Garrison & Vaughan, 2008;
Gunga & Ricketts, 2007). This section reviews ttexdture on appropriate technology
(Schumacher,1973; Batteau, 2010; Januszeswski &hdial, 2008) with specific focus
on tablets and computers (Mock, 2004; Boyinbodel8npede, 2008; Willis &
Miertschin, 2004), mobile learning within Africa (@vn, 2003; Vosloo, 201(raxler &
Leach 2006; Onguko, Ngatia & Crichton, 2011), anpt@®Educational Resources

(OERS) (Siemens & Tittenberger, 2009; Daniel; 20&8kindi, 2010). The final section
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under literature review on blended learning is textbgy stewardship (Mumtaz, 2000;
Wenger, White & Smith, 2009).
Professional Development
Moore (2006) observed that in the 1970s, UNESCOnraigsly promoted the notion of
life-long learning as a strategy for managing thegoof change, using the term
continuing education. Moore argued that it was @arq1978) who proposed continuing
professional development as a term with a wideliegipon in education. According to
Moore continuing professional development wouldude both the development of the
individual’s persona and the advancement of theviddal's professional career. The
term professional development (PD) is used inghigy to include what is commonly

referred to as continuing professional developnoem-service training.

According to Guskey (2002), professional developnethe systematic effort to bring
about change in the classroom practices of teacinettseir attitudes and beliefs, and in
the learning outcomes of students. Guskey argugsduality professional development
is central in nearly every modern proposal for iaying education. Further, the
envisaged end in any professional developmenttafemprovement in student learning.
Guskey, a professor in the College of Educatiah@tUniversity of Kentucky has done
substantial research on professional developmpetifically focusing on evaluating
effectiveness of professional development. Thusk&yls definition of professional
development as a systematic effort to bring abbange in the practices of teachers in
their attitudes and beliefs and the learning oue®of students is adopted for this study.

This systematic change can be achieved throughgioovof opportunities for teachers to
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experience a variety of situations that would eadbé change in attitudes and beliefs.
Thus professional development activities are desidgo initiate change in teachers’

attitudes, beliefs and perceptions (Guskey, 2002).

Sparks (2002) emphasized the need for a diffeqgooach to high-quality professional
development. Sparks, writing from the United StdMational Staff Development
Council, argued professional development as itexgerienced by most teachers and
principals had been unfocused, insufficient, anelewvant to the day-to-day problems
faced by educators. He then pitched for high-dyaliofessional development
suggesting it

» deepens teachers’ content knowledge and pedagagital

* provides opportunities for practice, research, rafiection;

* is embedded in educators’ work and takes placenduhie school day;

 can be sustained over time; and

* is founded on a sense of collegiality and collaboreamong teachers and

between teachers and principals in solving problesfaged to teaching and learning.

Sparks’ view on high quality professional developirs illuminating in that he wrote
from the perspective of the United States situatioP002. He sought to correct a
situation which was prevalent for the state of bems’ professional development in the
United States. However, at least he sought to irgtbe quality of professional
development, a practice which was already recodrazebeing important for making a

difference in student learning. The situation ispaifferent, for example in Kenya,
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where teachers’ professional development is natechhs part of the continuous
professional learning (Bunyi, et al. 2011). Spark'sommendations for high-quality
professional development could be valuable in miag the design of PD for Kenyan

teachers.

Perhaps it is important to revisit the view thatdeers’ training programs do not fully
prepare new professionals for the daunting respaitisis before them (Davis & Bloom,
1998). Wanzare (2007), who conducted a literatiureysfrom a global perspective,
concurs arguing that several researchers and s/htdieve that pre-service training does
not prepare teachers adequately for teaching. Tdrer# is critical to maintain sustained
professional development programs for teacherseasgrvice training institutions only
act as a starting point for the development oftigarskills and abilities for intending

teachers (Wanzare, 2007).

For developing countries such as Kenya, teachertypically not adequately trained due
to a number of factors related to low funding @fdieer education programs especially at
primary level (Ministry of Education, 2012). As $uprofessional development is
required even more for Kenyan primary school teectwno generally begin their careers
having inadequate preparation (Wanzare, 2002; Ghiep010). Wanzare and Otienoh,
who are both Kenyan scholars, have conducted studi@spects of teachers’ initial
preparation and their professional support whiler@njob, researching aspects such as

how teachers can be prepared to handle large sleBstailed literature on teacher
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preparation and professional development in Keayaviewed in other sections ahead in

this chapter.

In the following section, | elaborate on activibhebry. This is the theoretical framework
that guided this study. This research suggestsiRIDmed by activity theory is
appropriate for practicing teachers as it engages tin relevant, meaningful activities
situated within their work contexts.

Activity theory

Activity theory has been used over the years byynsaholars especially in western
countries and Russia as a guiding theoretical fmeonieto understand human practice as
developmental processes where both individual acmal social interaction are
interlinked. From Vygotsky’s (1978) perspectivenfan activity entails social
interaction with others mediated through cultucall$ in the learning process that help
internalize the experience. Further, activity tlyemaintains that knowing is achieved
through action, and is manifested through pracsoalal activity settings mediated by
tools, language and social and cultural circum&saribeVane & Squire, 2012; Daniels,

2004).

Leont’ev (1978), who took up and expanded on agtivieory after Vygotsky's early
death, asserted that in order to prompt an actithgre should always be a need. This
suggests an activity is a response to one needotiner. Commonly human activity is
driven by a need to be satisfied through tool ntezheand social interaction. Leont’ev

pointed to some of the features of human actistg@al directed processes that entail
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division of labor and isolation of partial taskscaéllection of partial tasks are achieved
by people working on a collective activity in a Edcelationship to achieve a larger goal.
Leont’ev’s perspective advanced activity theoryhssefforts together with others such as
Luria are popularly referred to as the second-gaiter of activity theory (Roth & Lee,

2007).

Taking up and expanding activity theory furthergéstrom (1987; 1999; 2000) asserted
that activity is a collective, systemic formatidrat has a complex mediation structure
with multiple mediations. Engestrom (2000) pointedhe mediation role of tools in
goal-oriented activities. Engestrom (2011) assdtiatihuman learning takes place
within and between complex, continuously changictivdy systems. He emphasized a
key implication of the activity system is that théerventions need to be embedded and
contextualized in the participants’ meaningful Eetivity. In other words, an activity
intervention should focus on addressing the motbraseeds of the participants;

implying involvement of participants in identifi¢gah of their needs or motives.

Engestrom (2008) identified an interplay betweenghbject and the object, or the actor
and the task domain, which is mediated by tool® fbols include not only machines
such as computers, but also symbols such as laagumabrepresentations of various
kinds including artifacts. Engestrom and his c@less (including Lompscher and
Ruckriem) particularly helped to ground tool menhiatas an important part of activity
theory through their work at the Center for Actwitheory and Work Research at the

University of Finland, Helsinki (Roth & Lee, 2007).
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Activity theory, considered from the earlier Vygdtmn thought, is typically seen as a
system of relationships between a need, activityajective supported by conditions
that enable action (Botha et al., 2007). Impliethie system of activity relationships are:
identification of a need, which is then addres$edugh efforts that involve interaction
and collaboration through a series of activitieaddress the objective. There have to be
conditions that favor the achievement of the olbjest including mediation by tools
leading to a desired outcome. As the objectivesraae human needs change
necessitating new ways to address activities thgihtbe even more complex. These
relationships in an activity system for this staag depicted in Figure 2.1., which was
adapted from Engestrom’s (1999) triangle of relatlops in activity system.

Figure 2.1: Activity System of Relationships

Need—— Objective— Outcome

Needs change necessitating new activity

In the activity system of relationships, the needddressed through activities guided by
set objectives within social and cultural condisdn achieve intended and sometimes

unintended outcomes. The conditions as depict&igure 2.1 entail the social and
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cultural circumstances (including tools and langgghat enable humans to interact and

act within the activity system.

In an activity system, people take the commitmergrappling with the different aspects
of everyday activity to realize successful outcorfidardi, 1992). Engestrom (2000)
explained the processes in an activity system, est@ggy the process begins with actions
of questioning the existing standard practice, {hr@teeds to actions of analyzing the
contradictions in the system and modeling an irgetion, then to actions of examining
and implementing the new model in practice. In inpénting the new model, the actors
are often confronted with varying conditions thatlude personality characteristics and
contextual conditions that eventually influence direction of the activity. Success in an
activity system therefore depends on how the pemgggate through both their

relationships and the contextual conditions pravgiat the time.

The activity system of relationships in Figure B.2n expanded version of Engestrom’s
triangle of relationships in an activity systemat@ommodate the social and material
conditions necessary in an activity system (Engestr1i987; 1999; Roth & Lee, 2007).
This expansion has been referred to as the thindrgéon of the activity theory (Roth &
Lee, 2007; Botha, et al. 2007). Among the suppertionditions necessary for the
activity to be achieved are

» social interactions by a community of members;

» conventions or rules guiding the interaction;

» shared roles through division of labor among memitand
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 cultural conditions, including tools that mediateran interaction in the activity

system.

The expanded activity system depicted in Figure@diapted from Engestrom (1999).
To recap the relationships in an activity systemeed is first identified through analysis
of the context and steps taken to address the Aeeaing the actions taken are:
mediation by tools and symbols such as languagkparticipants’ interaction in a
community. The participants are guided by agreewentions and rules. The
participants in an activity system act through staesponsibilities, leading to division
of labor with each participant playing their panvards achieving a desired outcome.

Figure 2.2: Expanded Activity System of Relationsius
Conditions

T

A

Need « - /v Obfec—> Outcome

<—»4,4\a

Rules Community Biwn of labor

Key features of the activity theory, which areicat to this study, are active engagement
and social interaction. According to Roth and L2@0(7), an activity is realized through
concrete actions directed towards goals framechtyiduals. Through their deliberate

actions to satisfy specific needs, human being®nlytconsciously engage in social
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interaction to achieve the goals, but also actieglgage in the task at hand to accomplish
or satisfy their needs. To achieve a given taskydrubeings engage actively with others
and/or with the materials or tools, aided by comivation processes such as gestures,
verbal explanations and finally leading to artitelexplanation of the task or activity

processes

Working with teachers who, by the nature of theirkvactively engage with colleagues
and their students in a learning system, the twtufes of social interaction and active
engagement cannot be over-emphasized. The keydsaifia learning system are the
ability to relate with others and engage with tharachievement of the task at hand.
Learning itself is a social endeavour that entatisng with others to achieve common
goals. For example, teachers could benefit frormiag in community with others, by
coming together to deepen their understandingestlbject content they teach and how
to best teach that content, as their common g&alsap & Duffy, 2012). Professional
development provides opportunities for such aativgagement and social interaction as
teachers focus on addressing their common needsdjbly identified objectives

concerning their professional practice.

Elaborating on activity theory, Botha, et al. (2p@gserted that human activity is

attributed to the specific needs that human béiage to accomplish based on specific
objectives. Botha, et al. further stated that dgtirg then mediated by one or more tools
and is reflected through people’s actions as thract with the environment. Botha, et

al. specifically focused on expanding activity thetw incorporate mobile technology as
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a partner in learning. Writing from South Africagse researchers might have been
influenced by the fact that mobile phones are thstrwide-spread technologies in Africa
and hence their fairly wide adoption as the toattudice not only in education, but also

in other sectors such as banking, commerce anthheal

In view of the attributes of activity theory ideired by scholars (for example,
Engestrom, 2001, 2008; Both, et al. 2007; DeVartegkiire, 2012), activity theory
appears to be a relevant theoretical frameworkhisrstudy whose focus is on
deployment of appropriate technologies for teachHdsin a complex setting. The
relevance of activity theory for this study is alstormed by Jonassen and Rohrer-
Murphy’s (1999) view that activity theory providas appropriate framework for
analyzing needs, tasks and outcomes for desigmingtractivist learning environments.
Activity theory according to these researchers setenprovide the richest framework for
studies of context in its comprehensiveness andgergent with different issues of

consciousness, intentionality and history.

Botha, et al.’s work, which entailed a literatutedy from an African setting that
elaborated on expansion of the activity theorydmoamodate mobile technologies, was
significant, as not much has been written on agtivieory from an African setting.
Recent developments from an African context, howewnedicate that the activity theory
is beginning to take root as an important theoryufaderstanding learning as
transformation rather than transmission (Hardmansa). It has been documented that

teaching and learning in most of sub-Saharan Afiité specifically in Kenya has
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previously been construed as transmission of faots the teacher to the learners
(Pontefract & Hardman, 2005). Since activity theemnyails active engagement and social
interaction, its use as a guiding framework cahdipful in addressing learning as

transformation rather than transmission.

Some researchers in Africa, particularly from Soihica, have used activity theory to
guide their research activities such as Hardma&@904a; 2005b), and Botha et al., (2007).
From Kenya, Chogi (2007) has referred to the agtivieory in his work on medium and
small enterprises. The use of activity theory tdemtand human engagements in African
settings will hopefully continue to expand with exigion in research activities and
access to modern technologies. This theoreticalgetive is particularly relevant in an
African setting because there are many learningsiaad people generally speak about
their needs, at times with a lot of frustration alder times with a lot of enthusiasm.
Thus, if needs can be identified and articulatedy tcan be addressed through the
activity mediation system, as needs often haverartiggoals to enable achievement of

outcomes.

Hardman (2005a) utilized activity theory as a framek for technology research in an
unequal terrain - post-apartheid South Africa. Haad, a professor at the University of
Cape Town, investigated how the activity theorylddae used to understand the process
of transformation occurring when computers arehiced as teaching/learning tools
and how the different systems interact with, aadsform each other over time in a

postgraduate course (Hardman, 2005a). Throughviates and observation of 20
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Bachelor of Education students in a course entftlearning and Cognition”, Hardman
found introducing a computer as a teaching tootded shift in the classroom,
transforming traditional behaviours and changabk@ilearning system. There were more
actors in the community, for example, as the latooyatechnician and software designer
became part of the community in addition to théuesr and students. Thus new
contradictions, rules and division of labour, eneergs a result of the shift. There were
new social interactions, new rules and an expaodadnunity, as opposed to the

previous situation where only the lecturer andstuelents formed the community.

In another study, Hardman (2005b) utilized activitgory to understand how teachers
use technology to mediate the teaching and leawfingathematics in four case studies
in four primary schools (two rural and two urbamestern Cape, South Africa. Four
mathematics teachers were the subjects in the sanmdythe study was located within
four grade six classrooms. The data in the study wellected over a period of one year
through observations and interviews although mb#tedata reported in the paper, were
based on interviews after teachers taught two tessach; one traditional math lesson
and one computer-aided math lesson (Hardman, 2006b)findings indicated teachers
viewed the object of the computer lessons as aitigui®f lower order cognitive skills
such as technical, computer skills, drill and gecand students’ motivation as opposed
to higher order conceptual development expectedich technology (Hardman, 2005b).
This outcome was generally consistent with the @edy which computers are initially

introduced to teaching of specific subjects, esgigcivith the long time required to
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master their use; thus teachers initially focusemmnical and computer skills as well as

drill and practice.

Botha, et al.’s (2007) assertion that mobile tedébgies as tools interact with the user and
hence they become an active partner with the useides new impetus to the
conceptualization of activity theory in view of thecent developments in technology
tending towards small and mobile tools. In thigigtmobile technologies, namely tablets
and mobile phones, were utilized to mediate le@miith the potential for

personalization of learning experiences througi gartable technologies. Thus
personalization of learning experiences makes @ foasconcurrence with the view that
mobile technologies can indeed be active partmelesairning, enabling a personal
relationship between the user and the technolo@oésa et al. would have it. Indeed a
general observation of current use of mobile tpolisits to an inherent personal

relationship between the user and the tool.

Activity theory was used by Chogi (2007) as thedgug framework in studying the
impact of mobile phone technologies on medium andllsenterprises in Kenya.
Through a survey study, Chogi, who was based dbttieersity of Nairobi’s School of
Computing and Informatics, sought to understandaleeof mobile phones in changing
the micro-enterprises and the opportunities avigladbentrepreneurs as a result of
proliferation of mobile phones in Kenya. The stweys guided by the activity theory to
reflect people’s actions as they interact with nephones to perform business

transactions and social networking. Of the 43 redpats, 88.4% felt that mobile phones
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had a high positive impact on their enterprises tivee, and thus the tool (mobile
phone) transformed the objectives of the entrepnenleading to tangible benefits such
as mobile money banking accounts, mobile money paysrand access to agricultural

commodity process.

The four studies reviewed, conducted in South Afaod Kenya which used activity
theory as the guiding framework, are importanttifas study for a number of reasons.
These studies focused on technology tools sucbraputers (Hardman, 2005a; 2005b)
and mobile phones (Botha et al, 2007 and Chogi7Rd0enabling human engagement in
addressing the varied needs. The studies alsodar@wi important foundation for this
study, paving the way for use of the activity theas a relevant theoretical framework in
an African context, especially knowing that foroad time the activity theory has been

utilized in the Russian and Western contexts.

While Hardman’s (2005a; 2005b) studies involvedenbation of actual use of
computers as tools in teaching in university anohary school classrooms in South
Africa respectively, my study focused on deploymatablets as tools to enable
teachers’ engagement in professional developmeatumal Kenyan setting. On the other
hand, Botha, et al. (2007) and Chogi’s (2007) ssidiid not involve observation of
actual deployment of mobile technologies as tdmis$ rather were literature and survey
studies respectively. Chogi’'s study, which was dion€enya, was particularly focused
on small and medium enterprises and not on tedehmring. These studies therefore

leave a gap for my study, which is unique in thatilizes a variety of appropriate
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technologies including tablets, mobile phones, soldr energy as well as open source
software such as open educational resources tdecaedess to relevant professional

development for teachers in a Kenyan context.

In this study, the activity, (professional develagit), was undertaken by teachers
motivated towards achieving the objective (teachamge classes) and working through
prevailing conditions (in a school in a challengoantext and mediated by tablets) in
collaboration with others (community of fellow té&ecs). The activity, (professional
development) was enacted within a cultural envirenimvith conventions (such as
communal and professional commitments — rules)saathl strata (division of labor —
teachers and instructors engaging in various @sksdividuals or in group action as a
community) to address the need (teaching largsefsand achieve the outcome
(changed teaching practice). Coupled with the disetvity theory in this study, is
situated learning theory, which is important indstimg activities in context (Nardi, 1992)
as reviewed in the following section.

Situated learning theory

Situated learning theory posits that learning agtilakes place in specific circumstances
(Lave & Wenger, 1991). According to situated leagyithe important aspect of peoples’
engagement in activity acting in context is theufoon the unfolding of real activity in a
real setting (Nardi, 1992). These authors therefopy that meaningful learning can be
made specific to the situation at hand. Thus leayroccurs in the lives of persons who

are embedded in the culture that enables learningdur.
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Situated learning theory presents learning as animganaking practice that is not
separate from the context in which it is situatedrab & Duffy, 2012). In this
understanding, experiencing learning embedded nvitié work context enables the
people learning to participate in authentic pracficand, Hannafin & Oliver, 2012).
According to Land, et al. (2012) learning withiraptices, situations and processes of a
community frame how knowledge is meaningfully udedther words, the best way to
acquire and utilize new learning is to locate #ehing experience within a community

of actors and in the context where the knowledgkskills are required.

Situated learning, according to Barab and Duffy1(2Q guides peoples’ interactions, the
practices they engage in, the reasons for them@gsment in particular practices, the
resources they use, and the constraints of theeplarttask at hand. These are important
factors in determining the activities people engagehen learning and the contextual
realities that influence their actions. For examptitextual analysis is critical in
determining the contextual realities before implatirgy a learning program. Contextual
analysis would among other factors contribute talwamderstanding and determining
the participants’ needs, their capabilities andl@tpacies, contextual constraints,

potential activities and learning approaches.

Situated learning theory guided the developmeibotent and implementation of
professional development in this study, particylanlterms of embedding the learning
experiences within the work context in school aladsrooms. Situated learning theory is

particularly important for adult learners who hayecific and immediate needs for their
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daily engagements. Adult learners also have unityaeacteristics including busy lives
and may require personalized attention in themmieg, including appreciation of their
previous experiences as reviewed in the followiegtion on adult learning.

Adult learning

This study focused on teachers’ learning througiigssional development, hence an
adult learning process. As such, a review of déaltning theory is critical in locating
this study within its rightful perspective. It hiagen argued that the adult learner, the
learning process and the context of learning fdrendorner-stone of the field of adult
education (Merriam, 2001; Holton, Swanson & Nag@i®Q1). There is no single
explanation or theory of adult learning becausdtddarning is far too complex, too
personal and at the same time, too context-boundrfe theory (Merriam, 2001). Instead
of one theory of adult learning, Merriam suggek&sée has been an ever-changing
mosaic, where old pieces are rearranged and neggpae added. It is, however,
important to understand the different pieces oftddarning theory in order to continue

improving the individual adults’ experience (Holfat al. 2001).

Adult learning theory may be understood as the answthe basic question: How do
adults learn? This is a basic question becausmdwer it one needs to address several
aspects concerning adult learning, including a@altner characteristics, the various
contexts where adult learning takes place and itheegs of adult learning itself

(Merriam, 2001; Hansman, 2001).
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There are two foundational adult learning theonashely, andragogy and self-directed
learning (Merriam, 2001). These two theories, adicgy to Merriam, resulted out of the
first two attempts by adult educators to definelagducation as a unique field of
practice. Andragogy and self-directed learning hgtsent adult learners as independent,
internally-motivated, problem-centered and intezdsh immediate application of
knowledge (Merriam, 2001; MacKeracher, 2004). Me1i(2001) asserts that since
adults manage other aspects of their lives, theyapable of directing, or at least

assisting in planning their own learning.

While agreeing with Merriam (2001), King and Gu2@Q7) observed that efforts to
address teachers’ professional development shautdlated to the teacher's level of
application and need. These authors emphasizetktidter-created content is
immensely valuable. To only present professionakbtigpment materials created by
professional development providers cannot alwayst e need (King & Gura, 2007).
Consistent with the view that adults are capabléiricting or assisting in planning their
learning, teachers may be able to contribute tosvire creation of professional
development content arising from their involvemi@meeds assessment and sharing of
their contextual experiences. Involving teachersantent creation is likely to provide a
valuable authentication from which to be heard alsd upon which to build future
opportunities for learning (King & Gura, 2007; Vidiins, 2010; Selinger, 2006).
Working with teachers from the context where thera professional development need,

providers can have huge and positive implicationgims of authentication of such
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intervention especially with regard to relevancd appropriateness of the activities and

the approaches used.

Teachers’ PD may entail work-based learning agiitlesigned to fit into the normal
school routine, with opportunity for collaborationsupport by peers within the school.
Indeed, Collis (2006) recommended that work-basathing activities must be directly
relevant and valuable in the work place. Work-bddedded learning activities would
keep teachers in classrooms while undergoing psfeal development, so that school
attendance targets are maintained, and also aflaghers to put new ideas into practice,
thereby directly integrating theory and practiceli{®er, 2006). For example, two
teachers can be guided on planning and implemeatpagr support relationship for their
teaching. This process would involve preparingdéssons together, assembling the
relevant resources, observing each other’s lessoth$inally providing feedback to one
another. The teachers would then be required tardent this peer support process as
evidence or proof of the authenticity of their lgag and as part of the assessment

process.

The authors whose work has been reviewed hereC@lés, 2006; Selinger, 2006; &
Williams, 2010) have a western, developed couritagentation and their ideas have
been applied and tested in those educational sgdtana long time. For the Kenyan
context, where there are inadequately prepareth¢esievho teach large classes, and
work a longer instructional day, providing professl development embedded within

the work environment may have huge benefits. Tmefits may include immediate
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application of what is learned in practice and agoiding interference with the learning
process through withdrawal of teachers from classofor extended periods.
Incorporation of work-based learning experienceBInmay be guided by the self-
directed learning theory of adult learning.

Self-directed study

Self-directed study has for long been identified@entral concept in the study and
practice of adult education (Garrison, 1997; Men;i2001). Realizing self-directed
study had for long been limited only to focus otoaomy of adults in their learning;
Garrison (1997) redefined self-directed study tmnporate aspects of contextual control
and cognitive responsibility. He defined self-diegtstudy as “an approach where
learners are motivated to assume personal respidgsand collaborative control of the
cognitive (self-monitoring) and contextual (selfimagement) processes in constructing

and confirming meaningful and worthwhile learningames” (Garrison, 1997, p.18).

In a study that sought to establish the self-de@dtarning readiness of 283 Taiwanese
civil servants, Lai (2011), using Self Directed trdag Readiness Scale (SDLRS)
developed by Guglielmino, found that the civil ssmts valued the importance of being
self-directed learners in an online learning enunent. Lai linked the high levels of self-
directed study readiness to the requirement byypatince 2007, for Taiwanese civil
servants to take online training courses. In thdystLai apparently attributed self-
directed study readiness of the Taiwanese civwlasgs directly to online learning and
Internet use. Indeed Lai (2011) suggested thatis&tifuction was the best method of

learning Internet usage for adult students. Howaves important to note that self-
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directed study is much more than independent stadige or while using the Internet.
Self-directed study may be motivated by more factocluding the contextual
circumstances, personal drive and self-motivafidre expanding availability of
appropriate and mobile technologies, however, mwdke self-directed study more
common and increasingly relevant for developingntoes like Kenya, and the readiness

for self-directed study will be a key factor.

Song and Hill (2007) have emphasized the importahcentext in self-directed study.
They particularly singled out the anytime, anywheaéure of asynchronous online
learning that places the learner in control of wivelnere, and how they learn. For those
who cannot as yet access online learning due tegtral circumstances such as
infrastructural limitations, availing asynchrondaarning experiences through offline
anytime, anywhere modalities with content on motatghnologies such as tablets still

provide learners with control over when, where had to study.

Self-directed study entails adults taking contnaérotheir learning process. In self-
directed study the adult determines when, wherehamdto engage in study; thus pacing
their study while balancing their time and compgtiesponsibilities. Such control of
their learning may call for some time for interactiwith others through conversations
and collaboration to enable active engagementdndgéirning process. One way to
enhance active engagement, collaboration and satéaaction is through reflective

practice and conversations, which is reviewed enfélowing section.
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Reflective practice and reflective conversations
Reflective practice has been identified as a caneép substantial history and base of
knowledge (York-Barr, Sommers, Ghere & Montie, 20@ewey (1933), being one of
the proponents of reflective practice, was conatat®ut people’s ability to think as this
is the distinguishing power between human beingsl@awer animals. This concern with
the way human beings think led Dewey to considervtdues of reflective thought.
Dewey argued that reflective thought emancipatesambeings from merely impulsive
and merely routine activity. Dewey thus emphasizdiéctive practice as a means that
would enable humans to direct their activities vidtesight, plan according to an end in

view or plan with awareness of purpose.

Schon (1983) has also added to the understanfimedlective practice. Schon
particularly added to the reflective practice disse the two views of reflection-in-
action and reflection-on-action. By reflection-iatian, Schon meant human observation
and thinking on current actions as they occurreti wiview to making necessary
adjustments at the moment of action. On reflectioraction, Schon meant the human
capacity to look back on what had transpired aacthiérom the experience with a view
to improving on future action (York-Barr, et al.®). These views by Schon have
particularly been emphasized for the teaching & where teachers are encouraged

to reflect-on-action and in-action.

Focusing on reflective practice as a part of taagpractice, Otienoh (2009) observed

that professional development plays an importaletirochanging teaching practice.
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Otienoh, who is a lecturer and my colleague, refeto our institution, the Aga Khan
University’s Institute for Educational DevelopmémtEast Africa, as an institution that
conducts professional development programs fortisiag teachers in Kenya. The PD
programs at this institution include a major comguarof reflective practice with the aim
of empowering teachers to take ownership of theifgssional development and change
their classroom practices (Otienoh, 2009). Whilee@ih did not explain how the
teachers would change their classroom practiceitiroeflective practice, it is
understood that reflective practice entails coasispush of oneself to think of alternative
ways of handling issues as they arise in the dedghing experiences and challenges
(Onguko, 2005). Through consistently thinking déatative ways to handle situations,
teachers may potentially change their teachingtipexc It is worth noting that each time
a teacher interacts with a learner, there emergechallenges with new expectations and
outcomes. As these interactions progress, theytteadw learning experience, as the

teacher handles the varied situations.

The School-based Teacher Development (SbTD) progranduced the reflective

model of teacher education in Kenya (Bunyi, eR8ll1). In this program, teachers were
expected to keep a record in a daily diary of caitincidents happening in their teaching.
While some teachers in the program made attemsep descriptive records of the
critical incidents, from my personal experiencénplementation of SbTD, most
teachers were hampered by the oral tradition andéhdid not make good progress in

logging-in critical incidents in their reflectiveaties. Consistently keeping reflective
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journals has generally been found to be difficeNen in the western world where writing

and recording has been part of the culture (Tag03).

An explanation for lack of consistent reflectivagtice can be linked to learning
preferences where, instead of the use of reflegiwmaling, some learners have been
found to prefer talking about issues rather thaitivg'them in journals (Taylor, 2008).
Taylor stated that some learners do not see itssacg to write their thoughts and
therefore, do not see a need for keeping refleppivrenals. This situation is prevalent in
cultures that have an oral rather than a writiagitron, who prefer speaking out issues
rather than documenting them. Use of reflectiveveosations is an important alternative
way to engage teachers from such oral traditiomsefiecting on their practice. Such oral

cultures are common in Africa, where writing was part of the traditional practices.

Reflective conversations enable participants toerthkir thinking public through open
dialogue, thus extending and elaborating each ‘stiieughts, and collaboratively
constructing understanding amongst themselves (eBrarecki & Henning, 2002).
Reflective journaling which entails documenting smreflections is an important way of
monitoring professional growth over time. Howewvatlike reflective journaling which
tends to be personal and isolated for one’s owswmption or for the instructors to read
and provide feedback on growth in learning (O’Cdh&edyment, 2011), in reflective
conversations participants openly share their cgflas with colleagues. “The
conversations are enriched by multiple perspectawekissues can be explored through a

variety of lenses” (DeBruin-Parecki & Henning, 209219).
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In a small-scale study done in Tanzania to establisy teachers find reflective
journaling challenging, Otienoh (2009) found tHare are no structures in schools to
support reflective journaling. The three teachedsd were interviewed by the researcher
pointed to their heavy workloads and the lack ofjthle benefits of reflective journaling,
as two of the reasons why they do not continue vetiective practice after their

training. The teachers also felt that the feedlgae&n by instructors during training after
reading their reflections is normally discouragi@gienoh’s study was an important step
in establishing reasons why teachers find it ditico continue keeping reflective
journals after their training. The study providdsasis for rethinking both the way
reflective practice is introduced and how refleetpractice could be enacted in an oral

cultural tradition like Kenya.

In another study, an alternative approach that dveaipower teachers to participate in
deciding how to structure their reflective practicas suggested by Otienoh (2010). In
the study Otienoh interviewed 12 participants idohg eight teachers and four
instructors, who all participated in courses tinétaduced reflective practice for teachers.
While the teachers were not comfortable with thitem feedback provided by
instructors after reading their journals, the instors thought written feedback was
important for developing reflective practice skil@tienoh, 2010). Otienoh suggested
that teachers should have a chance to choosertnatfof their reflective practice so that
they do not see it as a prescribed, examinatiandjoroach with a preferable response.

Alternative approaches may include reflective cosagons, which formed a major part
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of the face-to-face sessions to get teachers talidout their experiences in this study.
Otienoh’s study was done in Dar es Salaam, Tanzahthe Aga Khan University. The
same institution offers professional developmertetxhers in Kenya, in which reflective
practice is emphasized and some of the instruattesviewed were also involved in
delivery of programs in Kenya. The findings in @té’s study can be helpful in

thinking about the appropriate way to use reflexpvactice in the Kenyan context.

By styling reflective practice as reflective corseions in this study, it was deemed
easier to get teachers’ views in face-to-face easdeading to richer sharing of
experiences, because teachers in Kenya tend tmleexpressive in oral reflections
rather than written reflective journaling (Otien@®10). Maathai (2009) writing on the
challenge for Africa confirmed that Africa has redoral culture rather than a culture of
writing. Kenyan teachers being part of this oratittion are deemed to be more
comfortable sharing ideas and experiences in thlenoode. To bring the Kenyan
teachers and the educational context in which tpeyate into perspective, a review of
literature relating to Kenyan educational contexd geacher preparation is presented in
the following section.

Education and Educational Contexts

Education is not only recognized as a fundamentaldn right, through Article 26 of the
Universal Declaration of Human Rights (UNESCO, 1943t is also considered critical
to the exercise of all other human rights (UNESE@L0b). Education is a powerful tool
by which economically and socially marginalized kkgland children can uplift

themselves from poverty; realize better, more pctida lives and participate in human
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endeavours fully as citizens (UNESCO, 2010b; Glestee, et al. 2011). It is with this
understanding of education as a human right tleaglbbal efforts have been stepped up
over the last decade through Education for All (EBAd the Millennium Development

Goals (MDGSs).

Kenya embraced the global goals for both EFA and3d@nd committed to work
towards achievement of these goals for the beokfer citizens. Through the
domestication of these global obligations, the FRramary Education (FPE) program
was initiated in Kenya (Ministry of Education, 2Q0%he right to education was
included in the Kenyan constitution, which contaansomprehensive bill of rights and
was promulgated in August 2010 (Government of Ke@¢d 0). The importance of
education cannot be overemphasized, since it &taopthe Universal Human Rights as
well as a constitutional obligation in Kenya. Thare, however, still many challenges to
educational provision in Kenya, so that the righetlucation is far from being realized.
Kenya has many marginalized communities, includivegteachers in rural areas, like the
ones who participated in the intervention in thigly. Such teachers are marginalized
because they do not get opportunities for profesdidevelopment and generally work in

appalling conditions.

A report on review of progress, challenges andng@tkesolutions in education prepared
for the Kenyan Prime Minister’s Office highlightsree of the challenges faced by the
Kenyan government in the endeavour to provide ddrcas a right for Kenyan children

(Glennerster, et al. 2011). The data for the repere from a review of quantitative
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research studies done on education in Kenya oeeydhrs. Following a nationwide
survey of 100, 000 students between the age ofl3 &rin over 2000 schools, which was
done by Uwezo (2010), it was found that only 33%tufdren at grade two could read a
paragraph at that grade level. The survey alsoddiat 25% of the students at grade five
could not read a paragraph of grade two work (Uw20a0). These are glaring learning
problems in the educational system, which are dmurterd to in part by large classes and
poor teaching approaches such as use of rote hgai@ne possibility of the solutions
provided in the Glennerster, et al. report is cleaoiteaching methods. The authors of
the report did not recommend the preferred teacimetihods, but instead recommended
that more research be done to determine the mfestige teaching methods given the
large number of students of mixed abilities. Theoréidentified that at the beginning of
2005 in some areas of Western Province, wherecth@o$ in this research is located,;
there were 83 students in most of the classesewh28% of the classes there were over

100 students. The Education Ministry’s recommendass size in Kenya is 40 students.

The findings and recommendations in the reportideimportant information on gaps
for research such as the one done in this studgawhing strategies for large classes
with students of mixed ability in a challenging edtional context. With teachers who
are inadequately prepared and who use traditi@a&her-dominated teaching
approaches (Ministry of Education, 2005), one wagddress the situation is to provide
access to professional development to enhancetéasining. There is a perceived
correlation between professional development anenp@al change in teaching practices

as reviewed in the following section.
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Professionablevelopment and change in teaching practice
Professional development provides teachers witloxppities to reach beyond their
current professional repertoire (Joyce, 2004). Adicg to Joyce, teachers are wonderful
learners who, when given just a few days of higalitpprofessional development, can
enhance their performance and make huge differdocdiseir students. Joyce suggested
that teachers need some help to make changesrptaetice in curriculum, instruction
and assessing student learning. The help envisioypddyce focused on professional
development providers availing themselves as wgrkwileagues to inquire with teams
of teachers, becoming part of, rather than prodesdidevelopment ‘presenters’ (Joyce,

2004).

Fullan (1985) identified eight common variablestiective schools. Among the
variables is professional development. In effectigieools, teachers as individuals play
their role through delivery of instruction. Indeé&dillan pointed to change at the
individual level as a process where individualsraiheir ways of thinking and doing
(implying teaching). Fullan further pointed to sohéactors conducive to professional
development including teachers talking to eachmtblanning for teaching together and
observing each other as they teach. These schaol$dadentified by Fullan are
generally lacking in Kenya as teachers plan indiglty, have full teaching loads with no
time to observe each other and generally operateeinschools and classrooms in

isolation.
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Changed teaching practice in this study means myast@ew teaching approaches
which help teachers to think and work differently,organizing instruction in fresh
ways, and helping students adapt to new approdoHearning (Showers, 1983).
changed teaching practice entails recognitionithatot only the teacher as the
purveyor of knowledge and the student as the resigHowland, Jonassen & Marra,
2012), but rather teaching and learning is moreuabacial interaction, conversation and
active engagement. Thus, changed teaching praotiores both the teacher and the
students having opportunities to contribute torieay through classroom talk and

engaging in learning activities.

The Kenyan education authorities recognize the napee of professional development
as a potential contributor to change in teachiragce. The Kenyan Ministry of
Education identified in-service education for prigneeachers as an important component
of the comprehensive investment program in educdtiothe period 2005 — 2010
(Akyeampong, et al. 2011). However, it was noteat #ithough Kenya has an elaborate
professional development infrastructure, not mua$ been done to institutionalize
professional development (Akyeampong, et al., 20ihkfead provision of teachers’
professional development in Kenya consists of “$nomahally one shot projects by a
variety of NGOs [Non-Governmental Organizationsjosé focus is usually dictated by
the area of interest to the particular NGO” (Akygamg, et al. 2011, p. 52). The
country’s educational aspirations cannot be red]izecluding the need to change
teachers’ professional practice, with such unstmect and uncoordinated implementation

of PD. Research on potential ways to address poovif PD in the challenging contexts
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of Kenya could perhaps help the country towardstutgnalization of PD. An
explanation of the meaning of challenging contexiresented through literature
reviewed in the following section.
Challenging educational contexts
It is suggested in this dissertation that thereaisange of contextual circumstances
inherent in educational contexts like the one is #tudy that would be characterized as
challenging educational contexts. While it is acklemiged that there does not appear to
be a commonly held definition of the term challerggcontexts, there seems to be some
consensus that they are associated with contextshigh poverty levels (Chapman &

Harris, 2004).

Harris (2002) writing on school leadership in sdsothat might be characterized as
challenging contexts, interchangeably used thedesthools in difficult circumstances,
schools in difficult and challenging contexts, saisofacing difficult circumstances, and
difficult school contexts. The mixture of terms delsing schools in similar situations
can be very confusing. Harris (2002) pointed to theted Kingdom’s Department for
Education and Skills (DfES) designation of ‘schdalsing challenging circumstances’ as
those in which, among other circumstances, 35%&tudents receive free meals, those
schools with falling enrolment numbers and thos®isg inner city communities. The
characteristics enumerated in the DfES categoozatnply links to high poverty as a

condition for designation of ‘schools facing chalieng circumstances’.



46

Challenging educational contexts can be defined eagironmental, social, and
infrastructural impacts that prevent individualonfr reaching their potential and
participating in both formal and informal learni(@richton & Onguko, in press). The
environmental, social and infrastructural constsirthat characterize challenging
contexts referred to in this dissertation are

. lack of universal access to formal learning;

. threats to access to learning activities due ttucallor religious reasons;

. lack of access to electricity;

. lack of clean water and sanitation services;

. lack of access to reliable, unfiltered or censdrgernet; and

. other access limitations linked directly to povettgalth, fees, low wages,

inappropriate clothing, etc.).

The list of constraints above is not exhaustivihcalgh it suggests the types of
challenges faced by learners and educators, ingdutlie participants in this study. The
conditions enumerated above are common in manyla@ng countries, thus calling for
interventions that recognize the need to addressdhstraints through deployment of
appropriate technologies that take into accounttimtextual realities. An intervention
guided by the activity theory can enable alleviatid some of the challenges since
teachers are able to articulate their needs; netivim address the needs through active
engagement, social interaction and collaboratif@®efA review of primary teachers’
preparation in Kenya is imperative in understandiogie of the impacts of the

constraints in challenging contexts as this stgdyituated in a primary school.
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Primary teachers preparation in Kenya
Primary school teachers in Kenya are prepared gtrowo-year full-time study in
teacher training colleges. There are 20 publichteatraining colleges and 85 private
teacher training collegéspread across the country (Ministry of Educat01,2). The
Kenyan Education policy presented though Sessiapér No. 1 of 2005, pointed out
that teacher education programs aim at develomngwunication skills, professional
attitudes and values that equip a teacher witlktiogvledge and ability to identify and
develop the educational needs of the child (MigisfrEducation, 2005). The same
policy recognized the discrepancy in teaching aggiies in primary schools which were
dominated by transmission forms of teaching in Wistudents were passive and were

expected to recall facts (Ministry of EducationQ2}

Transmission form of teaching, which is widespraathe country, results from
inadequacy in teacher preparation, as recognizedebMinistry of Education through

its’ policy in the sessional paper. The Ministrkacwledged through the policy that the
content of teacher training curricular was too wigleteacher trainees to cover while also
acquiring the requisite pedagogical skills (Minystf Education, 2005). The admission
by the ministry that the teacher training curricutatoo wide to enable acquisition of
both content knowledge and pedagogical skills c&sléhe inadequacy of initial teacher

preparation in Kenya.

2 Public teacher colleges are owned by the goverharahoperated on tax payers’ funding, while pevat
colleges are owned by individual investors or fielig-based organizations.
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According to Kisirkoi (2011), initial primary teaehpreparation in Kenya takes two
years of residential training leading to a teacluedificate, where teacher trainees study
10 subjects and participate in teaching practicline 10 subjects offered in the first year
according to Kisirkoi are: Mathematics, EnglishsWahili, Science, Religious
Education, Social Studies, Professional Studiesi¢&tion), Creative Arts, Physical
Education and Information Communication Technol@@f). In the second year,
Kisirkoi asserts that the trainee teachers take subjects (five core subjects and four
optional subjects either in the sciences or arid)taaching practicum. The core subjects
are English, Kiswabhili, Professional Studies, PbgsEducation and ICT. The Science-
option subjects are Mathematics, Science, Homen8eiand Agriculture; while the Art-
option subjects are Music, Art and Craft, Sociald&#s and Religious Education. While
this subject offering arrangement might look likesialization in the second year, in
reality, teachers are expected to teach any cdubgects offered in schools once they
graduate. In Kenya, teachers trained for primahpets cannot teach in secondary

schools because the preparation is quite diffeaedtspecific to each level.

Initial teacher preparation for teachers of secondahools takes four years leading to a
Bachelor’'s degree offered in universities. Traitesehers at this level study for two
teaching subjects either in art-based subjectsiense subjects, and Education (Ministry
of Education, 2005). There is another categorgathers who are trained through a
three-year initial training leading to a teachinglama, in the two diploma colleges in

Kenya (Ministry of Education, 2012). The diplomdders qualify as teachers of
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secondary schools and study two teaching subje@ddition to physical education and

professional studies (Education), which are comgyléMinistry of Education, 2005).

The primary school teachers’ preparation prograetiso-year residential training.
Because of the many subjects they have to study,dannot really be specialists in any
subject or grasp mastery of teaching approachesy ffterefore leave teacher training ill-
prepared for their professional practice as poioigdn the education policy in the
Sessional Paper (Ministry of Education, 2005). Témsie scholars have pointed to the
inadequacy of primary school teachers’ preparahdfenya as reviewed in the

following subsection.

Inadequacy of primary teacher preparation in Kenya

From a historical perspective, Kenyan primary etionasector has had problems related
to teachers’ adequate preparation for handling teaching roles. The evaluation report
for the Strengthening of Primary Education (SPRREDject revealed that in the mid-
1980s, the number of untrained teachers in Kenyamgpy schools was at 35% (DfID,
1998). This means that 35% of the teachers entbeettaching force after grade 12,
before attending initial teacher training. Accoglio the report, teachers lacked training
and schools lacked teaching resources for the nbjedts introduced with the 8-4-4
system in1985. It was also felt, according to #ort, that the 8-4-4 curriculum was too

full to be completed in the allotted schooling time

3 Kenya’s education system entails eight years iofigmy, four years of secondary and four years of
university education. Before 1985, the educatisteay was 7-4-2-3 meaning seven years of primauy, fo
years of secondary, two years of high school, arektyears of university education.



50

Dissatisfaction of some Kenyans with the 8-4-4 atioa system since its introduction
has continuously been debated with consistent bglis section of Kenyans for change
of the education system. Indeed by the time ofgshugly, a report by a task force to
review and align the education sector to the nemstitution of Kenya was awaiting
stakeholder debate (Ministry of Education, 2012%04at the time of this study, there
were untrained teachers still serving in the Kengamary schools, including in the

research school of this dissertation.

Wanzare (2002) pointed to three major factors agsmtwith low teacher quality in
Kenya. These were deficiencies in teachers’ preisetraining programs; persistence of
unqualified and under-qualified teachers; and, @ggecies in in-service teacher training
programs. Among the problems associated with l@efter quality identified by
Wanzare were:

» Inadequate training period and overloaded currioutiiat do not enable the
trainees to master the essential academic knowladg@edagogical skills;

* A majority of students admitted to the pre-sert&acher training programs do
not choose education at all, but take teachingadasst and only available option
and, consequently, they have no interest in tegchin

» General low entry requirements for pre-servicentray as a result of regional

disparities;
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* The Kenyan government’s endeavor to provide frémgny education and the
introduction of the 8-4-4 system of education mtmeexistence of untrained
teachers a permanent feature of the educationrsyated
» The Ministry of Education has not put in place anpoehensive teacher in-service
program to prepare serving teachers to cope witftlianges and challenges in

teaching.

The problems identified above suggest that, gelyekaényan primary school teachers
are ill prepared for the challenging daily encousia the classrooms. Additionally, there
is neither a clear policy nor a structure in placempower the teachers through
continuous professional development once they iaeel ko take up teaching
responsibilities. “There seems to be a theoreteadgnition of the importance of CPD
[continuous professional development], howeveltglitas been done to institutionalize
and improve the quality of CPD programs in KenyBdifyi, et al. 2011, p. x). Those
teachers hired before initial teacher trainingiaréouble jeopardy in that they have
neither pedagogical skills nor opportunities fortba-job preparation, for example,

through an apprenticeship arrangement.

Kisirkoi (2011) alluded to the low levels of prepdness of primary school teachers in
Kenya associated with the pre-service trainingyegitades. She stated that the teaching
profession admits teacher trainees with low grade&’ and ‘D’ of the Kenya

Certificate of Secondary Education (KCSE), theoral examinations done at grade 12.

With ‘A’ as the highest grade at KCSE, the requieaitrfor admission to teacher training
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at grades ‘C’ and ‘D’ according to Kisirkoi doestrmaugur well for the quality of teaching
and learning. This means that the quality of teaglait the primary level is consistently
inadequate as the teaching profession in Kenyargkyattracts low achievers with
lower grades at entry into teacher training, codip¥éh the inadequate initial teacher

training referred to by Wanzare (2002) and DfID98p

In a study that focused on selected teachers’itigicolleges and primary schools in
Kenya, it was found that the primary teacher edanaturriculum is overloaded leaving
little room for focus on development of knowledgagderstanding and skills that trainee
teachers need for their teaching tasks (Bunyil. &0d.1). The researchers also found that
the primary teacher education curriculum lays nemgphasis on subject content and
acquisition of theoretical knowledge about teachizafing and mathematics rather than
on understandings and skills for teaching. Theweasfound that the trainee teachers
mistake the theoretical knowledge acquired abadttieg for teaching competence and

leave colleges confident about their ability tocteaeading and mathematics.

The study by Bunyi et al. was done in four teac¢hening colleges and 33 schools

drawn from Coast and Central provinces of Kenyar data collection, these researchers
conducted a critical analysis of teacher educaimity documents to establish the
competencies relevant to the teaching of readinignaathematics for teacher trainees.
They, as well, got quantitative and qualitativeaddirough interviews and classroom
observations of teacher trainers and teachersindheges and schools respectively. The

study confirmed findings by earlier studies revidvire this section on the inadequate
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training provided to Kenyan primary teachers tleatls to consistent traditional teaching
practices, with more emphasis on the teacher asalleeprovider of knowledge through
rote learning, while students remain passive imieg. With the inadequacy identified in
initial teacher training, there are inevitably peahs in teaching practices in Kenya as
reviewed in the following subsection.

Teaching practices in Kenyan primary education

It is generally agreed by various researchers laad&enyan Ministry of Education that
teaching practice in Kenyan primary schools is @tacite and mainly dominated by
teacher talk and rote learning, and it does na gtudents an opportunity to actively
engage in their learning (Ministry of EducationP8QHardman et al. 2009; Pontefract &
Hardman, 2005; Kisirkoi, 2012; Amutabi, 2011; Kapap12). The Ministry of

Education (2005) acknowledged that the primary atioi sub-sector has problems in
the quality of learning as teachers are not adetpuained to teach all the seven
subjects offered. The Ministry further affirmed thiae two-year teacher training does not
enable teachers to acquire mastery in subject obatel pedagogical skills in all the

seven subjects, thus compromising the quality a¢heng.

Amutabi (2011) and Kabaji (2012), both reactinghite Kenyan national primary school
examination results for 2011, identified rote leéagnas the undesirable, yet common
learning approach in Kenyan primary schools. “TKer{fyan education] system breeds
rote-learning in which memorizing has replaced ingand independent thinking”
(Amutabi, 2011, para. 4). “Rote-learning is prontioés the best approach to success.

That is why pupils without the capacity to memotizimgs are doomed to fail” (Kabaji,
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2012, para. 9). Kabaji further asserted: “An ediocaesystem of this nature does not
encourage independent thinking nor does it empoeelearner with analytical skills”
(2012, para. 12). Both Amutabi and Kabaji are ursitg professors in Kenya and
recognized authorities in this area. | value tbatiques as they are well versed and have

also interacted with education systems in othetspErthe world.

Pontefract and Hardman (2005), who were consuliaritee School-based Teacher
Development (SbTD), a teachers professional devedop program, observed 27
teachers (18 women and 9 men) teaching in nineosshiove urban schools in the city of
Nairobi and four rural schools based in Kajiaddrdisof Kenya. They observed ten
English lessons, nine mathematics lessons and sighice lessons, thus each teacher
was observed once. They analyzed the discoursessifiile teachers taught these
subjects in primary school grades 1 — 7. Theirifigd revealed:
All the lessons observed used teacher-led reaitaiovhich the teacher often
used a textbook and/or chalkboard to transmit eekippwledge for rote learning
(i.e. imparting information and testing recall).ddese of the dominance of whole
class teaching, tasks were usually undifferentiatedspect of ability and the
teacher monitored mostly from the front (Pontef&@c¢dardman, 2005, p. 99).
Apart from Pontefract and Hardman'’s findings, reégesearch by Kisirokoi (2012), also
established that classroom practice encouraged nation of facts and not
construction of knowledge; a practice already atitb by Amutabi (2011) and Kabaji
(2012). Kisirkoi, in her study, in which she repatton lessons she observed in Nairobi

city, found that teaching was dominated by lectuethod at 80%; while other strategies

took the remaining time: question - answer sessl@ds, group work 4%, individual
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work 2% and others including discussion and roég [@% (Kisirkoi, 2012). The features
of primary school teaching practice identified himstsection generally prevail across the

country in both urban and rural schools.

The teaching practices in Kenyan primary schoolthé& characterization by Brown
(1992) of the traditional classroom, where studamsseen as relatively passive
receivers of wisdom dispensed from teachers, tekifyoor other medidVith the mainly
teacher-centered teaching practices reviewed srs#tion, it is important to understand
what efforts have been taken over the years inesddrg teachers’ professional
development in Kenya, which is reviewed in thedwaling subsection.

Teachers’ professional development in Kenya

There have been some efforts to provide profeskamelopment programs in Kenya in
the past. These efforts included the large scadeadihprojects such as the Primary
School Management (PRISM) project implemented @61® 1998 (Waudo, et al. 2002)
and the School-based Teacher Development prograD(Svhich was a component of
the Strengthening of Primary Education project (ERRfrom1997 to 2004 (Hardman, et
al. 2009; Onguko, 2005). SbTD was the first magtional in-service training for
teachers. About fifty thousand teachers were tchtheough SbTD against the more than
200,000 teachers in public primary schools natigiewThe other effort was the
Strengthening of Mathematics and Science in Secgrieiducation (SMASSE) project

from 1998 to 2008 (Waititu & Orado, 2009).
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These professional development projects and pragveene based on externally driven
funding, design, and implementation. While thetfivgo, (PRISM and SbTD) were
funded by the British government, SMASSE was funoethe Japanese government.
Such programs where external consultants desigteaddmplementation normally end
up in problems of sustainability as happened fah BRISM and SbTD. Indeed, the
Department for International Development (DfID)tbé United Kingdom, in its project
evaluation, confirmed that an earlier SPRED propbetse from 1991 to 1996 did not
sufficiently involve Kenyan educational personnati deneficiaries in project design.
The lack of sufficient involvement of local expelesl to over-dependence on British
expertise and under-utilization of local capaciiyID, 1999), which made it difficult to

sustain such initiatives.

SMASSE specifically aimed at training mathematied acience teachers at the
secondary school level. SMASSE project had a be#asition than PRISM and SbTD
because it has since been mainstreamed as a MiofdEducation program and
institutionalized at the Center for Mathematicsg8ce and Technology Education in
Africa (CEMASTEA) (Ministry of Education, 2009; Jap International Cooperation
Agency, 2009). While institutionalization of SMAS$Eograms through CEMASTEA is
a positive step towards sustainability, it is wangythough, that a national professional
development institution has been set-up for asedf subjects of the curricula, while

disregarding other subjects such as the languagekuamanitie$ Furthermore,

* Humanities subjects in the Kenyan education sysietnde Geography, History, and Religious Studies.
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CEMASTEA is no longer focused on programs for Kengeachers, but the whole of

Africa.

SMASSE was originally designed for secondary scheamthers and has now been
extended to primary school teachers. The trainingpfimary school teachers through
SMASP started in 2010 with teachers of grade 6 Matharsatihd Science (Bunyi, at al.
2011). While a few teachers are set to benefit floenintroduction of SMASE for
primary schools, it is still too early to tell hanuch opportunity will be availed for

professional development through this initiative.

The change of the Kenyan system of education tet8m1984 coupled with the
introduction of the Free Primary Education (FPE2093 created new demands for
teachers (Wanzare, 2002; Otienoh, 2010). Thesedeevands on teachers included
handling of large classes that they were not aoousd to (Otienoh, 2010). Large classes

have led to recruitment of unqualified teachersiany schools (Wanzare, 2002).

While the problems identified above could have bagaressed through professional
development so that teachers could be empowerageiownith the new challenges,
Wanzare observed that current centralized teachevgssional development programs

are highly inadequate because of lack of resowandsonnection to the actual

® SMASE stands for Strengthening of Mathematics $cignce Education. One S that represented
secondary was dropped to accommodate the expaestmver primary school teachers.
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conditions in which Kenyan teachers work. Otien®®10) concurs that teachers
encounter a number of challenges that impact neggton the quality of teaching and
there has been no provision of professional supposdpite of the lack of consistent
professional development for teachers in Kenya, 2880 (2007) observed that learning
to teach is a life-long process that involves nearriing as one comes in contact with
each new student and shares ideas, problems, anidiss with colleagues. In other
words, Wanzare implied that every situation encergtt is a learning experience and
hence teachers’ professional development shousthlmgoing on-the-job process

throughout a teacher’s career life.

There is a state of uncertainty in the provisiopmffessional development in Kenya,
which Otienoh (2010), alluded to, by arguing threttste with responsibility for teachers
professional development recognize what is hapjgebiut choose not to notice it,
hoping that the problems will go away. Teachershawkeep learning to teach and this
will happen through sustained professional devekgmAccording to Bunyi, et al. the
government of Kenya through policy documents, agthe Sessional Paper No. 1 of
2005 underlined the importance of teachers’ prodess development. However, in the
same policy document, the government acknowledugidféw teachers have had
opportunities to participate in professional depebent. Teachers, therefore,
continuously engage in routine traditional teachimlgere the teacher is at the center as
the provider of knowledge, because they have ndpgortunities to upgrade their

pedagogical skills and content knowledge to potdigtchange their teaching practice.
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This research suggests that teachers can accdssswoal development through
blended learning approaches as reviewed in theviolly section.
BlendedLearning
Blended learning is generally regarded as a cortibmaf different training media
including technologies, activities and types ofré@ggto create an optimum training
program for a specific audience (Bersin, 2004) sBeturther viewed blended learning as
traditional instructor-led training being supplerteshwith other electronic formats or
vice versa. Bersin’s view of blended learning isaater and leaves room for new media
as opposed to views by authors such as Neumei@b)2¢ho saw blended learning as a
combination of face-to-face (F2F) and computersdsdilearning (CAL) in a single
teaching and learning environment, or Howard, Reinamnd Pap (2006) who viewed
blended learning as engaging in activities in syocbus or asynchronous modes.
Neumeier andHoward, et al.’s definitions are limited in scopelavould not, for
example, accommodate new media such as the mimiahgr portable devices that have

become common place and the variety of possibledisle

There is no one, generally accepted definitionleftbed learning (Picciano, 2009).
Picciano stated that there are many forms of bigéhekrning but a generally accepted
taxonomy does not exist. Picciano identified aetgrof terms used synonymously to
describe related learning approaches includingdadnhybrid or mixed mode. Picciano,
however, went further and identified blended leagrioroadly as “some nebulous

combination of online and face-to-face instructi¢2009, p.8).
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Garrison and Vaughan (2008) suggest blended lgah@a no consistent
recommendation concerning the balance of typesstfuiction being blended. They
define blended learning as the thoughtful fusiofacgé-to-face and online learning
experiences. They asserted both face-to-face omahwnication and online written
communication are optimally integrated by blendimg strengths of both into a unique
learning experience to create a harmonized comtghtthe intended purpose. The two
authors presented key assumptions of blended tepdasign as:

» Thoughtful integration of face-to-face and onlirarhing

* Fundamental rethinking of the course design tonoigg student engagement

» Restructuring and replacement of traditional ctas#tact hours.

The definition of blended learning by Picciano (2D8eems to be non-committal, and
yet it also tends to be limited by focusing on pealexperiences thus potentially locks out
other forms of blended learning possible in chajiag contexts. For example, in
challenging contexts, the online experience mightatways be possible due to lack of
Internet and other infrastructural requirementshsas electricity. On the other hand,
while Garrison and Vaughan’s definition is morequasive and clearer than Picciano’s,
it still points to the fact that blended learnisgiot a set formula of specific components
that can be easily recognized. Garrison and Vaughgrhasized online experience,
which was definitely influenced by the Western eotitwhere they live and work.
Perhaps blended learning should therefore be dkfinié consideration of the contextual
realities as well, so that the available technologtfons for each context are considered

in rolling out a blended learning experience suskha setting for this research.
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Consideration of forms of blended learning in Kemy@uld help elaborate on the concept
from a contextual perspective for this study.
Blended learning in Kenya
Blended learning of various “blends” has beenzgii in Kenya. For example, demand
for flexible delivery of university education cadskloi University through the
Department of Technology Education to establistreketevel, distance learning
programs for teachers who could study during ti@gkvacation (Simiyu & Macharia,
2008). In their literature study, these researcheggested that the blend in the programs
consisted of face-to-face instruction to teachesibined with online access to course
content via communication tools such as email scuBsion forums. It seems from these
researchers’ views that the university set outrtprove on delivery of a distance learning
program by incorporating other modes of contaaiufh online access on email and
discussion forums. This has been the process mst#uitions have gone through in
incorporating new technologies in learning, leadimgvhat we call today blended

learning.

For example, the course of Statistics in Applietn@tology (SIAC) was offered to
meteorological staff in Kenya using a ‘blended’ eggzh where students learned through
the Moodle virtual learning environment as welbascompact disk (Janssens-
Bervernage & Stern, 2006). This training prograns waplemented in Kenya and aimed
at enabling producers of climatic data to devekijpssin analysis of historical records. In
the blended learning approach, it was assumedhbaiarticipants who did not have

access to the Internet, but had access to a compated feasibly study offline with
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content on compact disk and go online at Interagd<cto participate in discussions and

submit assignments (Janssens-Bervernage & Sted6).20

The blended learning approach in SIAC was limitethbse with access to computers for
offline study and who could also access cyber dafésnline communication. Such a
program was viable in the urban and peri-urbantioca in Kenya. The SIAC program
was, however, relevant to this study because amipgementation in challenging
contexts, and like this study, the blend incorpedlaiffline content and face-to-face
sessions. SIAC entailed provision of professiomaaelopment for participants spread in
cities and small towns (some in challenging corseixt Kenya, and utilized the Moodle
virtual learning environment, compact disk for ofl content, text-based materials and a
face-to-face workshop. In the challenging contegtsrred to by these authors as places
with difficult circumstances, “offering the sameitsron CD [compact disk] enables
participants with low bandwidth or irregular Intetraccess to engage in learning without
dealing with potentially frustrating technology'a@lssens-Bervernage & Stern, 2006, p.
11). The high levels of participation for the pragr, which according to the authors,
exceeded their expectations and was an importdidator that it was possible to provide

blended learning for those located in challengiogtexts.

The African Virtual University (AVU), which presenyet another approach to blended
learning, started by offering external internatibnaccredited programs from North
America and Australia via video link and Intern@#frica, through a network of

learning centers and partner institutions. At the ef two years several challenges
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emerged, among them: the approach was costly; thene difficulties in scaling up the
program to a wider audience; it was economicalljiafie; and did not lead to

significant skills transfer (Gunga & Ricketts, 2007

On realizing the shortcomings identified above,AM&J center at Kenyatta University in
Kenya was redesigned so that students present ¢herasat the center to take the
courses (Gunga & Ricketts, 2007). Rather than usimygthe virtual means of learning
delivery, they decided to blend with the residdriiae-to-face mode. This redesign was
important as the earlier approach was not viabkeghallenging context with inadequate
Internet connectivity and poor ICT infrastructuféis scenario best demonstrates the
need to utilize appropriate technology solutionshsas those used in this research, in
challenging contexts such as rural Kenya. The vieywthese authors also show the
importance of blended learning as a viable optarirhproving delivery of education in

a challenging context.

Blendedlearning in this study is defined as a deliberatmlgination of self-directed

study of offline content deployed on tablets, witie occasional face-to-face meetings,
moderated through instructor-led sessions. Thimitieh takes into consideration access
to offline PD content on tablets, with teachergedo-face interactions with their peers
and instructors for reflective conversations, airaeHoth sharing success and finding

solutions for challenges encountered during sefeaied study.
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This research was grounded within the emerginglE&hi learning process (Crichton &
Onguko, 2010). The jiFUNzeni learning process, Wh#ca work in progress, is a simple
way to digitallytell, watcha pamphletread information, anduild instructional capacity
through the thoughtful development and deliveryatévant content, enabled by

appropriate technologies.

The jiFUNzeni approach emphasizes involvement cdllexpertise to develop context
specific content. The jiFUNzeni process also emipkasareful selection of appropriate
hardware and software deployed as technology tmadsd on the contextual realities and
conditions. JiIFUNzeni learning process rests iivagtheory, situated learning theory
and self-directed learning. Thus the emphasis isapeful selection of tools, to enable
learning in a highly social, interactive and cobaditive setting within the context of
work, with immediate application and relevanceh® situation (Leonard, 2002). Further
elaboration of the jiFUNzeni process is sharedhayier Three and Four. Appropriate
technology, an important component of the jiFUNZearning process, is the focus of
the following section.

Appropriate technology

Appropriate technology was coined and extensiveduby Schumacher (1973) in his
book entitled, “Small is Beautiful”. Schumacherntiéed the characteristics of
appropriate technology as (a) simple, (b) smallesqa) low cost, and (d) non-violent.
The United States Office of Technology Assessmantihér refined the definition of
appropriate technology as: (a) small scale, (bjggnefficient, (c) environmentally

sound, (d) labor intensive, (e) controlled by theal community, and (f) sustained at the
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local level (Wicklein, 2005). Sustainability at tteeal level has been qualified by
Batteau as: “Appropriate technologies are ‘appaiphile’ technologies — devices and
implements with which users can establish up-cévskfamiliar relationships, so that

mastering them no longer seems to be an insurmiolerfizat” (2010, p. 132).

Appropriate technology in this dissertation refiershose technologies which are simple,
small scale, easily connect with the local usets@uitures, are sustainable within the
local economic circumstances, and inexpensive (1&lick2005; Januszewski &
Molenda, 2008). From a general perspective, Batisaarted that examples of
appropriate technologies may include bicycle-drivexter pumps for arid regions
lacking reliable electric supply or hand-crankedioa that never need to have their
batteries replaced. They also include minimallydezd cell phones that are more
reliable than landline telephones in many challeggiontexts (Batteau, 2010). In this
dissertation, examples of appropriate technologigside inexpensive tablets, solar
energy, mobile phones and open educational rese((@IeRS).

Tablets and computers

Tablets started off as small notebook computers thi¢ ability to produce digital ink by
handwritten text with a stylus when they were fredeased in 2002 (Mock, 2004;
Boyinbode & Akinyede, 2008). By 2004, tablets wer¢heir second or third generation
and contained enough computing power that put thigpar with relatively powerful
desktop computers (Mock, 2004). A tablet is a goet@ersonal computing device
equipped with a touch screen as the primary inputog and is designed to be operated

as a personal device. Tablets are extensions widapvith multimodal input options
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including pen, voice or keyboard; however, in rigatiblets are hybrids of not only
handheld devices and laptops, but all the othds toformation workers use, such as day

planners, spiral notebooks and sticky notes (Walligliertschin, 2004).

Unlike the desktop computers or laptop computetsliets are easier to use as they have
fewer functions and simple software applicatiorsbl&ts have been designed to utilize
quick applications popularly known as apps, rathan programs; and virtual keyboards
or functions that allow one to simply click on aswlipe a finger to use. According to

Sigal (2011), a tablet is “ mobile, lightweightygle to use, connected, has a long battery
life and is a digital machine for running nativgoapweb browsing, playing all kinds of

media, enabling game playing, taking photos andneonicating” (Sigal, 2011, para. 8).

Willis and Miertschin (2004) argued that tabletgevdesigned to be easy to use, just like
we do not have to think of how to use a chair emohthat enables sitting. They credited
Jiang Wang, one of the people who initially des@yttee tablet, with the assertion that
the tablet would be a device that people never latteink about how to use, but rather
just pick it up and use in a natural way. This viewthe ease of use of tablets is
important because the tablets have the potentehable activities such as professional
development for teachers who have no familiaritihwine technology and have long and

full work days that would not allow them to takeeks of learning.

While desktop and laptop computers will remain imgot input tools for developing

content, tablets will increasingly be used for emtconsumption. The content is easily
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accessed on tablet platforms, which are becoming mubust and portable and enable
mobility with learning content thereby personalithe learning experience.

Mobile learning within the African context

There are many documented initiatives on learningfrica with appropriate
technologies, the majority of which utilize mobghone platforms. A review of some of
the initiatives is important in explaining the cextual reality and educational
circumstances in Africa. For example, Brown (2088)pwing implementation of
mobile learning (m-Learning) at the Faculty of Edlien of the University of Pretoria,
suggested premises for mobile learning in Africa:
* m-Learning is a supportive mode of education artcan@imary mode of
education
* m-Learning provides flexibilities for various leamg styles
* The most appropriate mobile device for learnerafiica is a mobile phone
» Possibilities and latest developments in mobil@netogies must be tested
against practicality, usability and cost-effectigss
» The use of multimedia on mobile phones must bedesgainst the envisaged
learning outcomes
» The major focus of m-learning should be more onmomication and interaction

than on content.

Mobile learning defined on the basis of a cell photatform validates many of the
premises suggested by Brown. However, with chaagdsmprovements in mobile

devices led by the iPad and the increasingly stiphted Android tablets, the premises
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become less valid. This is because tablets areasorg becoming powerful devices with
more capabilities and options for variety of mefdianats and holding capacity for more

content, coupled with larger screens.

Focusing on the e-readers that have been notathgpdigital books to the masses,
Vosloo (2010) argues the ‘masses’ are high-endwuass in the developed world, some
of whom may be reading for leisure and pleasurelamtherefore launched the mobile
phones for Literacy (m4Lit) project in 2009 to dajpize on South Africa’s ‘book-poor,
phone-rich’ environment, to establish if teenageosild read stories on their cell phones.
There was no cost for the actual stories thougrsysad their mobile network providers
for mobile data traffic. The charges were typicdlgtween 5 — 9 cents per chapter. The
initiative by Vosloo was a classic case of makingtent available to the people hence
empowering them, using simple, inexpensive andyeascessible technologies such as
the “e-reader” applications on mobile phones. Hoaveg-reader applications such as the
one on tablets present advantages due to the ksegeen sizes and memory options over

the affordances of mobile phone applications andlgvenable access to more resources.

Traxler and Leach (2006) reported on two projetisiémented in Kenya and South
Africa respectively. These two projects addresbedchallenge of in-service teacher
training. They observed that common to such trgimnEFA as a mechanism for
delivering on the MDGs. Consistent with the conseshmy research, Traxler and Leach

mentioned the problem of untrained or under-trai@adhing force with only a limited
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repertoire of pedagogies coupled with inadequatemads for both teachers and

students.

The mobile learning initiative reported by Trax¥eas intended as SMS component of
the School Empowerment Program (SEP) for communigatudy guides, hints, tips,
outlines, summaries, reminders, cancellations &adges; to the teachers during in-
service training. This was an initiative of the Dflvith a team of consultants from the
University of Wolverhampton in the United KingdoFRailure to find any evidence of
successful implementation of the School Educati@amdyement Application (SEMA)
project inspired the initiation of the SMS mobiéaining support in teachers’
professional development programs at the Aga Khaindysity in East Africa , which |
was associated with. The SMS support provides stagd the Aga Khan University’s
Institute for Educational development in East Adrigith an opportunity to interact with
their instructors as they implement action researofects in their schools (Onguko,
2010; Onguko, Ngatia & Crichton, 2011). The expaees, successes and challenges in
the SMS mobile learning initiative further inspirey doctoral research focusing on

professional development for teachers in challemgontexts.

Most of the learning initiatives on appropriate andbile technologies in Africa utilize
SMS capability on mobile phones. This researchgmtesi an opportunity for utilizing
various apps on tablets for content delivery antbitagphones for communication in

teachers’ PD in a challenging context, powereddigrenergy. Further, this study
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provided opportunities for practical implementatwfrother appropriate technologies
such as open educational resources, whose literstueviewed next.

Open educational resources

Open educational resources are teaching, learmidgesearch resources available in the
public domain that have been released under alfeictigal property licence that permits
their free use or repurposing (Atkins, Brown & Haomd, 2007). According to West and
Victor (2011) OERs are digitized educational researthat can be shared freely over the
Internet and can be edited or customized, combawtdother resources and new
versions created. Such resources “include full ®esircourse materials, modules,
textbooks, streaming videos, texts, software, arydagher tools, materials or techniques

used to support access to knowledge” (Atkins e2@07, p. 4).

The initial semblance of what later emerged aoffen educational resources movement
was the investment in the OpenCourseWare ProjeeWDby the Massachusetts
Institute of Technology (MIT). By the time of wrii) the report by Atkins et al. (2007),
over 16 million visits had been made to the MIT mpentent. The mix of materials
through the MIT OpenCourseWare include syllabusys® calendar, lecture notes,
assignments, exams, problem and solution setsalabgrojects, hyper-textbooks,

simulations, tools and tutorials, and video lectuitkins et al. 2007).

The term Open Educational Resources (OER) firstrgeakat a meeting convened in
2002 by UNESCO on the impact of Open Coursewaréifgirer education in developing

countries (Johnstone, 2005). According to Johnstainthe forum there was
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representation of MIT’s OCW, other projects fromitdd States universities and
individuals from universities in developing natiohater on, at another UNESCO
meeting in 2004 during the Second Global Forumndarhational Quality Assurance,
Accreditation, and the Recognition of Qualificasan Higher Education, OER was
defined. OER was defined at this forum to incluelgrhing resources such as courseware,
content modules, learning objects, learner-supguitassessment tools, online learning
communities (Johnstone, 2005). OER also includsdurees to support teachers to
enable them to create, adapt, and use trainingriaatand other teaching tools. From its

humble beginning, the OER initiative has grownrdernet use has grown worldwide.

The OER initiative is an important addition to edtional practice especially for
developing contexts such as Africa. According taROKTrica initiative, there are too few
learning resources for learners and lecturers fic&h universities, while those available
are very expensive to purchase (West & Victor 20Ed) primary schools, the situation
of provision of educational resources is even gremrthus, initiatives such as the open
educational resources from Teacher Education inS&&taran Africa (TESSA) is very
handy for teachers working in resource challengedrenments (Wolfenden, Umar,
Aguti & Gafar, 2010). For those who can accesdrternet and download for their own
use, both for teaching and their professional dgwaknt, such OERs enable teachers to
enact a culturally responsive pedagogy (Wolfenéén). 2010). However, OERs still
have to be repurposed for contextual relevanchasfrican continent has differences

such as region-specific cultures including langsam®l accents.
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According to Atkins, et al. (2007) the OER movemieas$ nurtured a culture of sharing,
not only between individuals, but also within majustitutions of higher education.
Further, the movement has been invested in intemety and continues to build
capacity for engagement based on mutual benefitdest people and institutions,
between and within developed and developing regiatisns, et al. 2007). The
popularity of the OERs can be captured in thesttes that indicate by 2008, there were
over 3000 courses available as OERs in more th@muB@ersities around the world
(Ramirez, 2011). For the TESSA OERs, the statisticav that by early 2010, there were
19 programs utilizing TESSA materials; 690 teacherse familiar with TESSA
materials, while 303,300 teachers enrolled in paotw which used TESSA OER in 9

African countries (Wolfenden, et al. 2010).

While the OER initiatives are of great relevanceduallenging contexts, they might not
make the necessary contribution unless there ig maress to Internet in such contexts
for users to download the resources. ConsideriagAfrica has 55 countries, 9 countries
utilizing TESSA OER content is only a small fractiof the potential users. Use of such
resources as offline materials after downloadiniga@intinue to be important for
challenging contexts without consistent Internetsas. To enable access to and use of
OERs and other appropriate technologies, usersalenging contexts may require
services for technology support through technolstgyvardship, which is reviewed in the

following section.
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Technology stewardship
Technology support is critical in implementationte¢hnology use in whatever setting.
As different technologies become available to ydbese has to be not only learning
about their use, but also support on how to ma&mtvork better or troubleshoot when
there are technical problems. Mumtaz (2000), liteeature review and critique study of
more than 100 studies on factors affecting teathsesof ICT, found that successful
intervention in use of technology in schools regdichanges to be undertaken in schools
for effective computer integration in classrooms@ng the changes required included
classroom assistance by trainers who were sucd¢éssfunology integrators, and
working alongside teachers to observe, supportuat@and model computer integration

(Mumtaz, 2000).

Specific reference to technology support is gaimag focus with the emergence of the
term technology stewardship, a fairly recent temat has been coined by Wenger, White
and Smith (2009). Technology stewardship in theslkas’ view, entails selecting and
configuring technology, as well as supporting &g in practice by members of a
community. The technology steward’s role includederstanding the community,
awareness of technology, selection and installaifdechnology, support in adoption
and transition and in everyday use. This term wiapted for this study to elaborate on
the key role to enable teachers to remain on cdbrsegh consistent support in
utilization of appropriate technology including leils, solar energy and generally

navigating through the PD content artifacts. Bairrglatively new concept, technology
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stewardship has not been explored much. This stndythe subsequent dissemination of
findings should help entrench this concept witlia &cademic discourse.

Research Questions

A review of the literature concerning key composamntderpinning this study, suggest
there is a need to formalize the availability affpessional development for teachers in
Kenya. Also research is needed concerning alternatays of delivering professional
development in a challenging context in view of therent global initiatives on the state
of education, specifically EFA and MDGs. This study make a contribution by
providing research on a way that professional agrakent might be designed and

delivered in such contexts.

The research questions for this study include:
1. How might professional development, offered tigtoa blended learning approach
and delivered by appropriate technologies, infooteptial change to teaching practice in
a challenging context in Kenya?
1.1 How might we design a course using a blendauhieg approach?
1.2 How might appropriate technologies assist endélivery of professional
development via blended learning?
1.3 What support do teachers require for blendachieg on appropriate
technologies?

1.4 How appropriate is blended learning for teasle@ rural setting?
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2. What are the implications of the blended leagrapproach supported by appropriate
technologies for professional development for teesland professional development
teachers (PDTs)?
3. What is the potential for sustainability andlabdity of the professional development
approach?
Chapter Summary
In this chapter, | have reviewed the literaturatia to the broader topic of teachers’
professional development provided through blendadning using appropriate
technologies. | also reviewed activity theory, tiverarching theoretical framework that
guided this study. Under professional developmienglyiewed literature on situated
learning, adult learning, self-directed study, agitective practice. On education and
educational contexts, | reviewed literature on @ssfonal development and change in
teaching practice, challenging educational contgximary teacher preparation, and
inadequate professional development in Kenya. Uhtigrded learning, | reviewed
literature on blended learning in Kenya, approprtathnology, and technology
stewardship. Finally, | presented the researchtaunssfollowing the literature review. In

the following chapter, the methodology of this stiglpresented.
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CHAPTER 3: METHODOLOGY

Another key way in which DBRegign-based research] differs from both conventidasign
and traditional research is its emphasis on adgatidesign to its local context, a vital attribfdescaling
up an innovation successful in one place to mahgrotenues with dissimilar
characteristics.

Chris Dede, Why design-based research is both itauptoand difficult.

Introduction

In this chapter | present the research methoddiagthis study. First, | present a brief
explanation of the research design including tseaech methods, followed by the
research process, including a description of thiequaants and how they were identified.
Finally, | explain the data collection and analysiscedures, as well as the ethical
considerations | took in the study.

Research Design

This study adopted a design-based research (DBRos@ogy, commonly referred to
as design research (van den Akker, Gravemeijer, o€y & Nieveen, 2006; Confrey,
2006; Design-based research collective, 2003; Middl, Corard, Taylor & Bannan-
Ritland, 2008). | used a mixture of methods (Crds\®809; Brown, 1992) to design a
blended learning environment for teachers’ protesal development, and studied its
implementation with teachers in a challenging cent@esign research is explained in
the following section.

Design research

According to Barab and Squire (2004), design reseas not so much aapproach as it
is a series of approaches, with the intent of pcodunew theories, artifacts, and

practices that account for and potentially impaething and teaching in naturalistic
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settings” ( p. 2). Cobb and Gravemeijer (2008) ssfjthat design research is a family of

methodological approaches in which instructionaiigie and research are interdependent.

Design research is a method of conducting educati@search that focuses on
systematic and multifaceted development and evaluaf interventions in actual
educational settings (van den Akker, et al. 200&i). den Akker, et al. point to five
characteristics of design research. First, itisrirentionist by aiming at designing an
intervention in the real world. Second it is itérat thus, design research incorporates a
cyclical approach of design, evaluation and rewvisithird, it is process oriented meaning
the focus of design research is to understandraptbie interventions. Fourth, it is

utility oriented; hence the merit of design reskascmeasured in part, by the practicality
for users in real contexts. Fifth, it is theoryemted; thus, the design is based on

theoretical propositions, and field testing of destontributes to theory building.

Linking design research to pragmatism, Confrey @G@0gued that design research is
based on pragmatic thinking that does not placerthen a shelf, to be useful only as a
guide to pristine experimentalism. He assertedghagmatism instead places theory into
the world of action and experience while engagiitt) womplexity rather than striving to
artificially reduce it. Therefore, design reseaicgrounded within the pragmatic
tradition backed up by learning theories such g&e&ntial learning developed by

Dewey (Confrey, 2006).
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Dewey’s emphasis on action in the real world iswagal in his own writing on the topic
of society and education. He asserts that
Personalities which became effective in action vieesl and tested in the
medium of action. Again we cannot overlook the im@oace for educational
purposes of the close and intimate acquaintance/igioinature at first hand, with
real things and materials, with the actual proces$é¢heir manipulation, and the
knowledge of their societal necessities and useall this there was continual
training in observation, of ingenuity, constructizeagination, of logical thought,
and of the sense of reality acquired through fiatd contact with actualities
(1964, p. 298).
These views by Dewey resonate with design resesploaches by locating experiences
of designed environments for educational practieerasearching the actions within the
actual world. The emphasis by Dewey on intimataiaggance with real things and
materials, training in observation, actual procesgfemanipulation, and experiencing the

sense of reality acquired through first-hand cantath actualities relate very closely

with the process of design research.

Walker (2006) argues that in design research,eareker’s rigorous analysis of a
learning problem leads to specific ideas for intetion. “Designers then build systems
that use information technology to build speci@ac¢hing and learning materials and
methods designed to realize learning gains pratlicyeheory and research (Walker,
2006, p. 11). Walker suggested that if the thecaktinalysis is right then these
interventions ought to give markedly more effectigsults. Thus, literature on design
research is unanimous that the goal is useful iationr with particular emphasis on
investigating the possibilities for educational neyement by bringing about new forms

of learning in order to study them (Schwartz, Ché&ndartin, 2008).
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Design researchers are interventionist-observeosdedéw upon existing and emerging
models of learning and affordances of new technetotyp perturb learning and teaching
as they document, measure and theorize on thehegyatrticipants in the learning
environment respond (Kelly, Lesh & Baek, 2008). Triiterventionist nature of design
research aims to inform practice (Brown, 1992),levdesign research involves a

partnership between practitioners and researcRexisse & Anderson, 2006).

Brown (1992), who has been credited with populagziesign research alluded to use of
mixed methods approaches in design research. Shasathat

Increasingly, | find that in the interest of congierlg operations, and because of
the multifaceted nature of my data base, | prefaia@d approach, suiting the
method to the particular data. | mix and match itatate and quantitative
methodologies in order to describe the phenomemaxire that is becoming
commonplace in the journals (p. 156).

Writing a commentary on the growing utilizationd#sign research, Dede as well

emphasized the mixed methods nature, of desigamadsapproach, stating that
Design-based research takes a more nuanced, migétbds view of quantitative
and qualitative analytics. Many DBR studies util&zéorm of “interventionist
ethnography,” in which research studies perturange of typical learning
settings by introducing evocative, theory-influethckesigns, then use both

gualitative and quantitative analytics to draw iouplications for new theories of
teaching, learning, and schooling (2005b, p. 346).

For this study, the mixture of methods used inatidarrative research (Sandelowski,
1991; Andrews, Sclater, Squire & Tamboukou, 2Q@fyis, 2010 ; Sherman & Rokne,

2010; Mor, 2010), ethnographic observations (G&eteCompte, 1984; Walsh, 2004;
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Delamont, 2007; Bryman, Teevan & Bell, 2009), quaéive interviews (Byrne, 2004;
Rapley, 2007;Creswell, 2009), and documentatiotiesign artifacts (Prior, 2007; Kelly,
Baek, Lesh, & Bannan-Ritland, 2008; Bannan-Ritl&8aek, 2008). These research
methods are briefly explained in the following seas.
Narrative research
Narrative research relies on stories told by peapleognizing we are “all, nonetheless,
active and effective storytellers” (Andrews et2008, p. 104). Narrative is a deeply
human activity; according to Lewis (2010), becaaséuman beings we have a
symbiotic relationship with story in that we ardlbmformed by story and formed by
story. According to Sandelowski (1991), narratieeearch entails stories that include a
temporal ordering of events and an effort to makaething out of those events: to
render, or to signify, the experiences of persorBtix in a personally and culturally

coherent, plausible manner.

Narrative research is a way by which we undersepetrience. Simply stated, narrative
inquiry is stories of experiences lived and toldé8nan & Rokne, 2010; Clandinin &
Huber, 2002). For example, Sherman and Rokne edgaiffe a group of pre-service
teachers on a reflective journey to share the sibtiyeir professional and personal
growth eventually documenting a story of the growftla professional community of
beginning teachers. Teacher stories shared witbagples in a reflective journey through
a research process are likely to open up new whaysderstanding teaching practice.
Narratives therefore presented opportunity forhegagto interact and share experiences

in this study.
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In this study, teachers from a school in rural Kesgiared narratives of their experiences
during one-on-one interviews with me, and also wihey met as a group during the PD
face-to-face sessions. In getting teachers to teatinair stories of experience, trust was a
critical factor. The teachers needed to trust nbgntions, which were elaborated in the
consent form they signed off and my explanatioth&én on the objectives of my
research (Apendix D: Teacher Script and F: ConBenn). | also had to trust that what
they shared was the truth about their teachingtiseexperiences. As Ryen suggested,
“trust is the traditional magic key to building gbbeld relations” (2007, p. 222).
According to Ryen, trust is associated with fidelwhich she defined as the obligation

for truth telling.

The teachers narrated their teaching practice eqpas as their peers contributed to
their shared stories in the face-to-face sessitims professional development teachers
(PDTs) who were the PD instructors, on the othedhahared their narratives in offering
PD and their experiences during instructional depigpcess in this study. The narratives
by PDTs on their instructional design experiendesith Mor’'s assertion, “I see
narrative as essential for describing design egpeds and processes, as an initial step
towards their [design] systematization. | alsorsaative as playing a role in
communicating design knowledge to broad audien@&10, p. 15). Finally, when
narratives are recorded for further analysis, thiégr an account of the history and
evolution of a design process, including the redeaontext, the tools and activities

designed, and the results of users’ interactionis thie designed artifacts (Mor, 2010).
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Ethnographic observations
Ethnographic observation entails “spending longgolsrwatching people, coupled with
talking to them about what they are doing, thinkamgl saying, to see how they
understand their world” (Delamont, 2007, p. 2063.Walsh (2004) stated ethnography is
based on researcher observation; thus, the reggaslan observer essentially becomes a
primary research instrument. In doing ethnographgsearcher is normally immersed in
a group of people and participates in the peomlaily lives for extended periods,
observing behaviour, listening to what is saidonwersations and asking questions

(Bryman et al. 2009).

According to Bryman et al. ethnographic observeustjot down fairly detailed
summaries of their observations because of thkiésof human memory, while Walsh
(2004) added that audio recording of interviews @isdal recording of observations can
be additional and valuable aids. Ethnographerstese to make decisions about what to
observe, whom to talk to, and what to record and f\WWalsh, 2004). Educational
ethnographic work includes studies of change andvation in school systems (Goetz &
LeCompte, 1984). In this study, | observed différ@spects of design and
implementation of PD (including teachers implem&ataof teaching strategies in
classrooms and discussions during face-to-faceings¢t which are explained in the

section on research activities and data collegirmcedures in this Chapter.

As the researcher, | speak the three languagesiggni§iswahili and Luhya), which are

dominantly used in the research site of this stiithg teachers who participated in this
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study all spoke these languages though the inginadtlanguage, and the language used
in this study, was English. As such, | could easitglerstand teachers’ stories, in
whichever of the three languages used, | couldtcaany tensions conveyed through
language, and | was generally easily acceptedeisthool. Being a migrant of slightly
over ten years to the community by the time of ghigly, it was a first opportunity for
me to interact with the school community througis 8tudy. These aspects made it
possible for me to conduct ethnographic observatwithin the time available for my
research as | could more easily embed myself icdiméext and understand the
environment, workplace and social interactions.

Qualitative interviews

Qualitative interviews are a form of communicatama means of extracting different
forms of information from individuals and groupsy(Be, 2004). According to Byrne,
“The interactive nature of their practice meang thirviewing is a highly flexible but
also somewhat unpredictable form of social reséd&904, p. 180). Rapley (2007)
stated that human beings are part of an intervasiesy, in which interviews are central
to making sense of our lives. Rapley further argiinadl “the interview — seen in various
forms of news interviews, talk shows and documésdganlongside research interviews —
pervades and produces our contemporary culturabeepces and knowledges of

authentic personal, private selVg2007, p. 15) (emphasis in original).

From an epistemological point of view, Byrne (2084gued that interview data presents
one of many possible representations of the wodohfan idealist account. Thus the

interview is seen as a process of data generattberthan data collection (Mason,
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1996). Interview is a data generation process lss;as a qualitative researcher
according to Mason, you do not simply work out oveollect data which already exists
in a collectable state, but rather you work out Hi@st you can generate data from your
chosen sources. In this view of the interview ds d@neration, for example, the
interviewer speaks to the interviewee who thinksdlgh answers that best address the
guestion and which the interviewee may never hawaght of before. Likewise the
interviewer poses questions, some of which ariserasult of the previous answer by the

interviewee.

According to Byrne, many different variables affédat outcome of interviews. As a
researcher there is need to be aware of such $actduding “who is doing the
interviewing, who is being interviewed, the locatio which the interview takes place
and the form of questioning” (p. 180). If for exdmhe researcher relies on interviews
done by a research assistant, there are bounddisdrepancies between the
understanding of the researcher and the actualieteng process. On the other hand,
an interview done in a location where either therwiewer or the interviewee does not

feel comfortable or safe, can affect the outcomehefinterview.

In doing qualitative interviews, the researcher roagduct face-to-face interviews with
participants, interview participants by telephamegngage in focus group interviews
with a group of six to eight interviewees (Cresw2009). “These interviews involve

unstructured and generally open-ended questionsitbdew in number and intended to
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elicit views and opinions from the participantstéSwell, 2009, p. 181). In this study, |
conducted one-on-one interviews with all the 12aesh participants, as explained in the
section on research activities and data collegifmcedures in this Chapter.
Documentation of design artifacts
Design research entails aspects of designing leguariifacts or a learning environment
and research processes. It has been argued byssbwiars (Kelly et al. 2008; Bannan-
Ritland & Baek, 2008) that, in most cases, the pobdesign process is not reported as
part of design research, with many design resessc@ply reporting the ready-made
structures. “Documentation is the archiving ancekidg of the design research process
that serves as a way of gathering evidence offfeets of design changes, and serves to

inform re-design if changes to a prototype prowedfactive” (Kelly et al. 2008, p. 12).

Bannan-Ritland and Baek (2008, citing Lawson, 2@#jgested that “the process of
design research subsumes many of the charactersticprocesses representative of the
nature of design including locating relevant infatman, structuring the problem,
exercising creative insight, proposing a solutiod avaluating the solution” (p. 300).

The design researchers quoted in this section pmimineed to report on the design

process, which is referred to in this study as duntation of design artifacts.

Documentation of design artifacts is suggestedrasans of providing insights into the
‘making of’ the design (Kelly, et al. 2008). Theopess of documentation of design
artifacts as described by Kelly, et al. “involves simply sharing the designed artifact,

but providing rich descriptions of the context,djng and emerging theory, design
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features of the intervention and the impact of éhlfeatures on participation and learning”
(2008, p. 13). Indeed Prior (2007) suggests thaystfithe process of document
production and consumption (or use) to provide $tuwdy pillars around which
interesting and essential research programs canilie@nd developed. Finally, according
to Anderson and Shattuck (2012), design researduoetsment the time, commitment,
and contingencies that are involved in the creadiothimplementation of the intervention
to enable their readers judge for themselves tissipitity of achieving similar or better
results using the same intervention. Detailed digtson of the design processes for the
artifacts and the implementation of the intervemiio this research are presented as part
of the data in Chapter Four.

Researcher Role

My background is important at this stage in expregrmy role as the researcher. | was
born in a rural part of western Kenya and had nipary and secondary education in
Western Province. | am therefore fairly well-versgth the local culture of Western
province of Kenya. | speak the three dominant laggs spoken in the province and

generally understand the various dialects of theyauanguage spoken in the province.

| went through my primary education in a schoolikinto the one in this study. | also
went through my secondary education and high sanowéstern province. | therefore
have a lot of concern and interest to contributeards making a positive impact on the

quality of education delivered in rural places, ihgwgrown up there.
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My experiences as a teacher trainer in a teacheligge in my early career life, my
work as an education management trainer and latbe Ministry of Education, where |
worked at the Education for All (EFA) desk as nagibcoordinator for close to two
years, helped me develop an interest in educatfmaatice especially for rural teachers.
Awareness of teachers’ struggles with numeroudeingés provoked my interest in

conducting this research, for | am a product oframal primary school.

Further exposure to educational technology thrduigher education, understanding of
the global initiatives of EFA and MDGs, and my waitkthe Aga Khan University,
Institute for Educational Development in East Aditurther grounded me in my current
research interest. Being aware that both EFA andsBIBmphasize the need for quality
in provision of education and that they recommemarag other aspects utilization of
technologies in enhancing quality (UNESCO, 2006 tne opportunity provided by the
Aga Khan University to work with both urban andaiueachers in East Africa in
addressing their professional development needg, &lhgreatly encouraged my

research interest for teachers in challenging ctsite

As the researcher in this study, | inevitably beeanparticipant observer because
“design research inherently involves the act ofgit€égBannan-Ritland & Baek, 2008,
p.300). It was my responsibility to lead the desagpects of this study while working
with the PDTs as content experts. Although | wasuicipant observer, | had to strike a
balance between how much I could do to guide tlsggdgorocess, while at the same time

collecting data for this study. | participated stgn by leading the more technical and
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innovation aspects of design while letting the PI¥Esl on the content and pedagogical
aspects. During instructional design, | had coneppetrticipation in the situation (Walsh,

2004) providing guidance to most of the designslens taken (by the PDTs and me).

Participant observer role entails an obtrusive datiection method, as it requires the
researcher to undertake roles that involve establisand maintaining ongoing
relationships with research participants in fiedttiags (Grinnell & Unrau, 2008).
Grinnell and Unrau asserted that participant oketerm is an excellent method to gather

data for understanding how other people see orpreetheir experiences.

During the implementation of PD, | still retained iparticipant observer position,
initially leading the first face-to-face sessionritroduce the research process and the
two groups of participants (teachers and PDTshheg had never met before. | retained
the technology and innovation role during implena¢gioh of PD, while taking on a more
observer role in data collection. The PDTs as m®itaal development providers were

the instructors.

During implementation of PD, | took the pose of giaality by retaining a strangeness
that avoids over-rapport and a familiarity thatgpsthe perspectives of the participants
(Walsh, 2004). For example, when | visited the stiho observe lessons, | avoided
interfering with teachers’ limited sitting spacetieir staffroom. | ensured to appear in
school at the scheduled time for lesson observédi@void interference with the school

programs. | took tea and lunch with teachers cawadccasions and avoided many more
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invitations for lunches and teas. This was in kegpvith the cultural expectation that ‘if
you cook for two, a third person can always eat pithat ready meal’. | had to strike a
balance between not keeping off completely, ankgeping a safe distance and
remaining focused on my objectives of implementhmgystudy and collecting data.
Research Participants
To identify the teachers who participated in thigly, | first sought permission from the
gatekeepers (Creswell, 2009); including the Mimistr Higher Education, Science and
Technology in Nairobi, Kenya and the Lugari Didtiiwlucation Officer (Appendices A
and B). From the initial plan, | intended to invelien teachers in this study; hence | was
ready to work with teachers in one, two or thrdeosts. The choice of ten teachers was
determined by the number of tablets availableterresearch (each tablet to be shared
between two teachers), which were the primary teldgy platform for mediating self-
directed study content. | intended to visit anyhaf three public primary schools in the
neighborhood of where | lived using a convenieraraing to identify the school(s) in

which the teachers to participate in this study Mdoe selected (Palys, 1992).

After getting permission of the District EducatiOfficer, which allowed me to conduct
research in schools in the district, | went to mgtfschool. After discussing with the
head teacher about my research interests and dppgndix C: Head teacher script),
the head teacher immediately assured me that IdNmeibble to get all the ten teachers |
needed from Lumbwa School (Pseudonym for reseatubiot). The head teacher then
immediately convened a meeting of all the teacfi84eachers attended the meeting),

where | spoke about my research (Appendix D: Taastrgpt). After explaining the
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details of my research, teachers readily volunttayde participants. More than ten
teachers were willing to participate, so | got tiaenes of the first ten teachers by
requesting them to write their names on a pieqeper with only ten places available. |
invited the ten teachers to read and sign the cdrigams in duplicate to signify that they
understood their rights in participation in thedstfAppendix E: Research Ethics

Certificate and F: Consent Form).

To identify the two Professional development teaslieDTs) who participated in this
study, | as well sought entry through the gatekeepleo was the chairperson of the
association of professional development teach&3sRare practicing teachers, who
offer professional development programs for otbachers. Teachers are designated as
PDTs on graduation from Aga Khan University witMaster's degree in education in
the specialization of either teacher educationdoicational leadership. As part of their
commitment to serve as teacher leaders and agecitainge, they are initially contracted
for six months after graduation, by the universityrovide PD to other teachers in East
Africa (Kenya, Tanzania and Uganda). They have &lan association of professional
development providers in which membership is deitgethby one’s status as an alumnus
of the Aga Khan University, Institute for Educatiiibevelopment — Eastern Africa.
Through their association of professional develapnteachers, they are also contracted

by individual schools to provide PD to teachers.

Based on the findings from the teachers’ needs/aisaiwhich is described in Chapter

Four), | consulted with the chairperson of the asgmn to purposefully select
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(Creswell, 2009) two PDTs with the necessary sKillse two PDTs specialized in
teacher education with emphasis on social stutd@glained the objectives of the study
to the PDTs and invited them to complete the canfeems as well.
Design processes
Design research processes entail aspects of degitparning curriculum, artifacts or
environments. Thus researchers embrace, in some foe traditional instructional
design ADDIE tradition (Analysis, Design, Developmidmplementation, and
Evaluation) (Kelly, et al. 2008). In this researdhsign of the learning content followed
the ADDIE process because of its systematic apprdaough the design stages. ADDIE
process involved detailed analysis of the teachedsthe school context. This was
followed by design and development of study conbasied on careful and systematic
articulation of the instructional objectives, antpiementation of PD with teachers
making use of the study content to plan and implertieeir teaching. Evaluation was an
ongoing process - with freedom to go back to anthefearlier stages (Norton & Wiburg,

2003).

The ADDIE framework as an Instructional Systemsige$lSD) process emerged out of
the post-World War Il research in the United Stadgary that aimed to find a more
effective way to create training programs (Alle@08). This instructional design
framework continues to be an important model @savides guidelines upon which
instructional design processes are based (Alled6;20olenda, 2003). In other words, as
an original instructional design model, other mededve been developed based on the

ADDIE model. As Malachowski (2012) asserted, ADDQWVES one of the first
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instructional design models that is liked for it®glicity, ease of application and cyclic

nature.

The instructional design process was a critical pbcontent development for this study.
Instructional design has been defined as “a sydtem@acess that is employed to
develop education and training programs in a ctersiand reliable fashion” (Reiser &
Dempsey, 2007, p. 11). This process entails coregide of a variety of aspects
including the learners and their contexts, the @oinand the learning materials, the
objectives, and expected outcomes based on evalyatbcedures. Crichton (2007)
observed that while instructional design is a pssa& identifying and solving
instructional problems, one needs to be mindfuheflocal context, especially in a
challenging setting such as the one for this reseas described in Chapter Four.
Contextual analysis is important in helping idgnfdctors such as the physical
environment, which included the working environnseintthe classrooms, and the social
and cultural environment that entailed individualshe community such as teachers in

this study (Kopp, 2005)

| worked with the PDTs; them being local practieosiwho brought on board their
content expertise while |, as the researcher, broog board both research expertise and
expertise in ICT innovations, to design the PD eahand the implementation process.
The first step was a detailed analysis that indutkeds assessment conducted through
one-on-one interviews with the teachers to idemtif\o they were, what they already

knew, what their learning characteristics were &hdt they needed to learn (Norton &
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Wiburg, 2003). After analysing the data, we (PRRg me) agreed on the topic for PD:

Strategies for teaching a large class of mixedtgtstudents.

In designing content for this study, we already teathers needs gathered through my
interviews with them. Working with the PDTs, anddgd by activity theory, situated
learning and adult learning theories, we identitieel PD objectives, assembled learning
materials including artifacts, authored the PD eatitcompiled it as a website, and
implemented PD. Evaluation of the efficacy of thatenial was an ongoing function
across all the stages of the instructional desigogss as depicted in Figure 3.1, which
was adapted from Molenda, 2003. We developed medtiencontent including web
based content, video and audio clips and photogrdpvelopment of both video and
audio clips entailed the PDTs writing storyboartisetevant scenarios for learning. Two
audio clips were recorded in the form of role-playslving the PDTs acting in lesson
preparation for teaching two topics in math (peten@nd area), while modeling the key

elements and structures of cooperative learning.

During the instructional design process there wgmdunity for the iterative process of
design, test and redesign (Middleton, et al. 20B8e iterative instructional design
process, we (the PDTs and me) were able to interidicthe content and instructional
materials by consistently aligning our design piyjtes to the aims and objectives
derived from the identified PD needs. The instwil design process hence involved

iterative cycles of test and revision of the prgpatg phases.
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Figure 3.1: ADDIE Process Model

Analysis:

Desigr: Developmen: Implementation
Needs; Objectives Content as PD: self-directed
contextual; and storyboards, study and face-
resource, and assembling audio/video to-face
constraint materials and website
\_ .

Evaluation: This was orgoing across all the stages: Entailed aligninggteartifacts
to objectives; classroom observation; and discassa face-to-face sessions in
implementation

Instructional design involved identification andeparation of the different resources
including readings (electronic documents), videaslio recordings and authoring of
content in HyperText Markup Language (HTML) formBecause the tablet used in this
PD intervention had limited specifications for thedia formats that could be displayed
on it, the instructional design process entailedkng within the specifications of the
device to host the relevant content and resouccswith the specifications. The tablet
supported a number of digital media formats inalgddhotographs, HTML files, e-book
reader, Portable Document Format (PDF) contentiogiaries, video and audio files
(JiIFUNzeni, 2010), and these formats were incotedrato the course. Further details
of design artifacts are presented in the followsegtion under documentation of design

artifacts as data.
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Research Activities and Data Collection Procedures
There were a variety of roles and tasks in thearebeprocess. | (as the researcher, as
well as instructional designer and ICT expert), ¥Ts (as practitioners and instructors
of PD), and the teachers (as the PD participamiga@ed in various aspects in
implementation of the PD intervention. The diffdreasks are highlighted in the
following subsections accompanied by the data ctitle procedures.
Documentation of design artifacts as data
Documentation of the design process is importatittiagesearch data and also informs
future design (Hjalmarson & Lesh, 2008). Documeataedf usability is also critical as a
source of data on usability of the design prodHigalfnarson & Lesh, 2008).
Documentation of design artifacts in this studyagatl keeping records of both the
process of artifact production and utilization eitlas still pictures, written text or as
videos and audio records. As suggested by Hjalmaaad Lesh (2008), as the product is
developed, the design process is documented. As ¢arified, “Documentation is not
coterminous with text, of course, not all document®lve written traces” (2007, p.
345). Prior asserted that documents take many feunis as architectural drawings,
books, paintings, gravestone inscriptions, filmsri Wide Web pages, bus tickets and

shopping lists.

As explained in the previous section, during indianal design | worked with the PDTs
to develop self-directed study content in whichuanber of artifacts were created in the

form of instructional design drafts, storyboardd| gictures, audio and video clips. All
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these artifacts fall in the category of documestpm@ducts in this study. However, there

was also documentation of the production of artfas process.

The artifacts as documents stood in a dual relshignto episodes of human interactions.
The artifacts contained content and also enteredttieam of interaction as agents with
functions (Prior, 2007). For example, the readwgse a source of content for PD
participants, and yet the documents also acteldealinks between this study and their
sources that included organizations such as Te&atheration in Sub Saharan Africa
(TESSA) and Latika Roy Foundation of India (detailshese are explained in Chapter
Four). While the artifacts were critical in enalgliteachers’ self-directed study, the
process of artifact production which | documentegbart of data collection process was

equally critical.

Documentation of design artifacts entailed keepewprds of video and audio clips of
the process of instructional design, taking phatpgs during instructional design
process, documentation of procedures such as ¢bedseof email communication
between the Executive Director Latika Roy FoundatibIndia and me, seeking
permission to use their content on activity-baseading; and screenshots of video

downloads of global web content from YouTube.

Documentation of artifacts was iterative in thessethat the earlier versions of the
artifacts were saved and subsequently improvedsgad of the process. For example, |

saved the various prototypes of the storyboardthimaudio and video role- plays we
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recorded as well as the prototypes of the actudibaand videos. It was easier to later
listen to and watch the clips to pick on the besbrded version of videos and audios.
The documentation of design artifacts provided ta&ccount for the design part of this
study, as presented in Chapter Four.

Entry and exit interviews

| conducted initial interviews with teachers and BDTSs to establish their entry levels.
For the teachers, | conducted one-on-one intervievestablish their personal profiles,
their current knowledge and skills in active aniiactive teaching approaches, and their
professional needs based on their struggles imiteg¢Appendix G: Teachers’ entry
interview guide). The next task was to analyzedda from the interviews and then
share the findings of PD needs with the two PDTerwl had identified as the

instructors | would work with in the instructiondésign process and implementation of
the PD. The timeline of research activities is preed in Table 3.1.

Table 3.1: Timeline of Research Activities

Activity Duration Dates

Pilot study instructional design Five months JapuaMay 2010
Pilot Study implementation One monthJune 2010
Analysis (needs, contextual, constraint) ~ Two week$eb ¥ — 19" 2011

Entry data analysis and initial planning Tweeks Feb 21— March %' 2011
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Assemblying solar chargers Two monttdarch £ — April 30" 2011
Instructional design n€month  April 41— 29" 2011

PD implementation One month  M&y7June % 2011
Exit Interviews Two weeks  Junée- 18" 2012

Data Analysis and Writing Eightmbios Sep 2011 - April 2012

For the PDTs, | conducted one-on-one interviewsstablish their personal professional
profiles, their knowledge and skills in providin@Rs well as their experience in
offering professional development (Appendix H: PDar#ry interview guide). The
criteria for identifying the PDTs was their quatdtions as holders of Master’'s degree in
teacher education and their practice in offeringfgssional development for teachers in
the areas of teaching and learning. For exampéeintierview schedule included
guestions on how many PD activities they had endjagehe latest PD activity held and
the approaches they used in delivery of PD. Theyémterviews with PDTs were
important in identifying what they could do as nustors of PD and whatever they

expected to learn in the process of their partt@pan this study.
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At the end of the PD intervention, | conducted adeotround of one-on-one interviews
with all the teachers. These were exit interviesvastablish teachers’ views on the PD
intervention. The objective was to establish whethe intervention enabled teachers to
change their teaching and what their future planprofessional development were

(Appendix I: Teachers’ exit interview guide).

| also conducted one-on-one interviews with the RIr's at the end of the PD
intervention. These interviews aimed to establ&hRDTS’ views on their participation
in the intervention especially concerning their dearning through the instructional
design process and their facilitation of the blehdarning approach (Appendix J: PDT

exit interview guide).

Open-ended and flexible interview questions weszlus better get access to
participants’ views, interpretations, understandjrexperiences and opinions (Byrne,
2004). The semi-structured interview approach prssan ontological perspective which
considers the knowledge, values and experiencgqfarticipants as critical (Byrne,
2004) and hence contributed to meaning for thisaeh as presented in the data in

Chapter Four.

During the interviews, | used both audio recordang short-hand note taking to record
interview data. | used the Livescribe pen — a dlgien - to record the interviews thus

recording the interview data as both written texd & audio format. This allowed me to
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view and review the interviews without having tartscribe the data (Crichton, 2011) and
retain the integrity of the primary sources of data
Self-directed study and observation of classrooattice
At the PD implementation stage, teachers got amppity to determine when and
where they would engage in their study of PD cantait was delivered on a tablet.
While there was general guidance on the three-tiotation for studying each content
unit, the teachers paced their own study with e¢g@atheir other responsibilities such as
teaching and household tasks. The self-directedystantent developed during the
instructional design process was pre-loaded omathiets before they were given to the
participants. The two teachers sharing each taldet encouraged to plan how to
collaboratively use the device and determine wlaam enight have the device for
independent self-directed study. The teachers alspeencouraged to develop their
individual self-directed study schedules basedwdance provided on the number of

study hours per week over the four-week PD period.

| observed each teacher once over the four weettso$tudy, as they implemented the
teaching strategies from the PD content in theichéng. In the content, we required the
teachers to plan some lessons each week in whaghinborporated the four teaching
strategies in the self-directed study content. &lvesre: cooperative learning; activity-
based learning; inquiry learning; and use of comityiand local environment as
resources for learning. The classroom observatioogss entailed my attendance during
scheduled visits to the participants’ classroontallected data in the form of still

pictures, videos and written field notes duringsstaom observation.
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Observation of face- to- face meetings
The PD implementation began during the first fazéate meeting, where with the
PDTs; we introduced the teachers to the PD studggss that entailed familiarization
with the technologies including use of the tabled ¢he solar charging process. After
introduction to use of the tablet, the teachentesfaan orientation to the self-directed
study content, and lastly they were introducectodolar power charging process
(Appendix K: Six steps on familiarization of tatdetnd content). PDTs led the
facilitation in the face-to-face meetings, whiledncentrated on data collection,
recording the process on video, still pictures antten notes and audio with the digital
pen. | also supported the PDTs on the technica@dssuch as facilitation of the solar

charging process.

In the second and third face-to-face meetingsP&s and the teachers got together for
reflective conversations to discuss critical incitde raise concerns, review progress, and
to seek for clarifications. These sessions wetealifor the research as they were
iterative and acted both as face-to-face meetififsedblended learning process and also
as evaluation sessions for feedback on the desggarch process. The discussions were
structured to provide opportunity for teachershare their successes and challenges over

the previous study period since the last meeting.

During the second and third face-to-face meetihgsncentrated on collecting data
through recording the reflective conversationsaptare all the teachers and PDTs said

on audio as well as written notes. | recorded sparts of the face-to-face meetings on
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video to honor participant voice and support datysis (Crichton, 2011). | also took
still pictures during the second and third facdeice meetings. The various digital data,
particularly the audio, photographs and video weoerded using digital camera and
audio recorder as well as the digital pen, whiawords both audio and written text.
Design and implementation iterations
Design research entails an iterative process tivatues a cyclic approach of design,
evaluation and revision (van den Akker, et al. 200&ring instructional design there
were iterative cycles of design. The design anclbgment of the multimedia study
content including readings, pictures, videos, aaahd offline website was iterative in the
sense that we developed prototypes in progreskBairctulminated in the final artifacts
and content which were provided for teachers’ stédyording to Nieveen (1997),
prototypes are products which are designed belfi@&nal product is constructed and

fully implemented in practice.

Nieveen (1997) suggested that a prototype may bencally refined based on the
reflections of the developers on the prototype fanchative evaluation results and evolve
towards a final deliverable. For this study, in eleping audio and video content for
example, we first wrote storyboards, which we redithrough several iterations to
ensure that they were flowing well and alignedhi® dbjectives of PD. Once we were
satisfied with the storyboards, we then went thloag iterative process in recording and
production of the video and audio content. We réedrand edited several versions of
both the video and audio content to ensure thatadethe clearest version as our final

content. In developing content in HTML format aiehfly exporting as a website, we
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also had several iterative stages. This was impbbacause occasionally some of the
steps did not work and so we had to take steps toaehksure that we were following the
right procedures. For example, when audio or vides could not play, we had to revise

the whole process till we finally got it right.

The iterative process during implementation of Pitaged feedback and evaluation
sessions during face-to-face meetings. Kelly, e28l08) suggested that in design
research assessment may be used formatively im trdegnamically determine progress
towards mastery of disciplinary knowledge or todguihe design of a prototype and to
inform its iterative redesign. However, in thisdtuthere was neither assessment nor
redesign of content. The feedback sessions duaicerto-face meetings provided the
opportunity for determining progress towards mastérthe teaching strategies. Every
face-to-face meeting was therefore iteration is gtudy. Teachers and PDTs got
opportunity for feedback and evaluation of the pas fortnight’s activities at face-to-
face meetings. For example, during face-to-facetimgévo, teachers watched three
video clips of colleagues recorded during classrobservation and they all decided to
revisit the implementation of the first two strategy cooperative learning and activity-
based learning over the following two weeks.

Data Analysis

In analysis of data for this study, | used varitarsns based on each data collection
method. For the needs assessment interview daihahalysis through simple tallies and
frequencies to rank the various aspects such ésipants’ personal and professional

details (e.g. age range, number of lessons per amelears of service), teachers’ most
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common concerns, and PDT’s expectations. | alseistantly listened to audio
recordings of interviews and read and reread tbherapanying written field notes to

determine the teachers’ PD needs.

For the exit interview data, ethnographic obseoratiand documentation, | had to sift
through the comments, field notes and repeatestigriito and watch audiovisual content
(photographs, audio and video clips) to identifyeeging patterns of similarity leading to
coding by placing like with like (Pink, 2007; Seak®04). Seale (2004) has elaborated
that coding is the first step towards data analysigphasizing that the quality of a coding
scheme influences the eventual quality of datayasmatince it is in coding schemes that

a researcher becomes committed to particular wihgategorizing the world.

Scholars in qualitative research advocate for @pdsa process of organizing data into
chunks or segments of text before bringing meatorigformation (Miles & Huberman,
1994; Creswell, 2009). Miles and Huberman (1994)sslthat codes are efficient data
labeling and data retrieval devices that empowdrsgreed up analysis. According to Dey
(2007), open coding, which is a process of breadlmgn, examining, comparing,
conceptualizing and categorizing data offers oppuoty for generating ideas by close
and detailed inspection of data.

Initial themes and codes

| had developed an initial theme and coding schanseng from the research questions,

the theoretical framework, and literature. Thei@hithemes and codes are provided in
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Table 3.2. The initial themes and codes of analyssiged during data analysis as | dealt
with emerging data. Seale (2004) has explained that

The initial stage when faced with an interview senipt, or with a set of notes

describing observations, or some other qualitatie¢erial, is to develop a set of

codes that both reflect the initial aims of theeggsh project, and take into

account any unexpected issues that have emergedydiata collection. That is

to say, a coding scheme emerges both deductivaty fire-existing concerns,

guestions and hypotheses, and inductively frontddta itself (p. 313).
The changes to the initial coding frame includathreing some of the initial themes and
codes as well as removing some that did not enfesgethe data while, adding new
ones that featured prominently in data. The chabgeseen the initial themes and codes
and the final themes and codes can be seen insfaldeand 3.3. For example, while in
the initial frame (Table 3.2) | had PD needs assess as a theme, in the final frame |
changed this theme to PD start point and instedddachers’ needs assessment as a

code under this theme (Figure 3.3).

Table 3.2: Initial Frame of Themes, Codes and Liteature Sources

Theme Code Selected Literature
PD needs assessment Teacher profiles -
PD needs Moore (2006)
Program design Decision making Engestrom (2000)
Material preparation Merriam (2001)

Levels of involvement Garrison (1997)
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PD implementation PDT interaction with teachers tie@h (2010)
Access to resources -
Teacher collaboration Bonk (2009)
Teacher turn taking -

Division of labor Engestrom (2000)

Changed teaching practice  Teacher-to-teacher dialog Otienoh (2009)

Teacher-to-student dialogue Joyce (2004)
Active learning Showers (1983)
Links to classroom practice Otienoh (2010)

Community Teacher engagement Min. of Educ. %200
Rules of engagement Engestrom (2000)
Open communication Otienoh (2010)
Work schedules issues Moon (2007)

Home related issues -

Instrumentation and Creation of artifacts Pi2@J7)
technology Storage of devices -
Maintenance of devices -

Solar power process Pilloton (2009
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This study had a major component of ethnographseniation while participants
engaged in different aspects (including instrualatesign, classroom practice, and
during face-to-face sessions). As such, the dabysis took the form of analytic memos
and fieldwork journals as data emerged during éisearch process in the field (Walsh,
2004). | endeavoured to derive some preliminarycepts that made analytic sense from
what was going on in the social setting as the@pants worked through the research
activities (Walsh, 2004). | considered these priglary concepts emerging from data as
part of a stable set of categories for the systersatling, thus, updating my initial frame
of themes and codes to get the final frame (Wa&80B4).This data analysis process is in
line with Seale’s (2004) view that initial codingresists of reading through material and
identifying where themes of a particular interastilustrated by data. Seale (2004)
further explained that coding schemes in qualitatesearch develop as the research

project proceeds.

My data analysis process as well benefited frons@edl’'s (2009) overview of data
analysis that provides steps ranging from listetngudio records, viewing videos and
reading through the participants’ words and acticoging the data, getting themes and
descriptions, interrelating themes and descriptangsfinally interpreting the meaning of
themes and descriptions. | further sorted out theeadl data by themes and codes as |
continuously replayed and reviewed, noting thedsesind patterns as they emerged from
the data and provided opportunities for me to esinteraction with participants

(Crichton & Childs, 2005).
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Final themes and codes
To get to the final themes and codes that emergéds study based on literature and
data, | did analytical coding in two stages: Thistfcoding stage, which had numerous
and varied codes; and the second stage of focusldg; which was a process of
winnowing out less productive and useful codesl@maf & Lofland, 1995). Both coding
stages involved a physical process, using stickgatm identify and group specific
themes and codes, reminiscent of Bryman, TeevarBaltd (2009) suggestion that
coding entails cutting and pasting chunks of datarmetimes in the literal sense of using

scissors and paste.

| used sticky notes on an analysis frame on acfi@rt, where | sorted out themes and
codes, placing like with like and winnowing to iat# those themes and codes that did
not fit in at stage two of focused analytical cadihalso followed Stakes’ (1995)
suggestion that the page is only written by findlifog analysis, the right ambience, the
right moment, by reading and rereading the accobytdeep thinking, then
understanding creeps forward. Apart from readirdyr@neading accounts from my field
journal, | also listened to audio clips consistgathd repeatedly, and viewed video clips
of moments in face-to-face sessions and class vdigans repeatedly, as | split data into

parts for better understanding.

The process of breaking down data into themes, Ewag) comparing, conceptualizing
and categorizing, led to emergence of codes camigtith the research questions and

the purpose of this study. Through a process @&ecinspection of the activities and
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processes recorded in observation and interview, tfa final themes and related codes

that emerged are presented in Table 3.3.

Table 3.3: Final Frame of Themes and Codes

Theme Code

PD starting point Teachers’ needs assessment

PDTs’ knowledge, skills and expectations

Assembling appropriate technologies Choice of ayppate technologies

Local technical capacity for solar energy

Creating learning resources Content developmertess
Local experts
Global web content for local context

Open educational resources

Proceedings at face-to-face meetings Technologylifaization
Reflective conversations
Professional dialogues

Communal and professional commitments

Self-directed study Peer support, sharing aadidack
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Technology stewarding

Classroom practice Change in teaching approaches

Local learning materials

The PD end point Teachers gain new knowledgeskitid
PDTs gain new knowledge and skills

Emerging sustainability framework

Reliability and Validity

It has been argued that the quality and credibaftgualitative research has often been
guestioned (Seale, 2007). According to Seale, bilgglirefers to the validation of

findings while quality refers to the transparenéyhe whole research process. Further,
the issues of quality and credibility relate toe'tteliability (of methods) and validity (of
data)” (Seale, 2007, p.377). Reliability in qualita research refers to ensuring that there
is accuracy in the processes used to collect datang from the consistence of
procedures used (Seale, 2004). On the other halidity is concerned with the
truthfulness of the research data relied on to natieepretations and arrive at

conclusions (Seale, 2004).

Another concern that is critical to this studyhs wiew that design research as a
methodology has not yet matured as a research agptbat can argue methodically for

the scientific warrants of its claims (Kelly, 200Bede (2004) also raised a number of
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concerns for design research. Among other concBrede argued that design researchers
do not find out the problems practitioners arerfgcbut rather, go to the context with
what they believe are theoretically promising im&tions thus “we refuse to soil our
ivory-tower hands” (2004, p. 113). Kelly (2004)esg@ngly providing a way forward for
design research, argues that ultimately desigrareseshould be seen as a practical
endeavour that produces knowledge artifacts tratige solutions for teachers and
learners that are efficient, workable, economiaat] that do not entail a significant

switching cost from current practice.

Despite concerns raised about the credibility cgigleresearch, it has been clarified by
Kali (2008) that design research brings togethdesagn focus on assessment of critical
design elements and ethnographic research thaiderqualitative methods of looking
carefully at how a design plays out in practiced how social and contextual variables
interact with cognitive variables. Scholars whodaeen critical of design research
(such as Dede and Kelly) have, however, been thaathe methodology is an important
addition to the repertoire of educational researuth a useful complement to traditional
research strategies. Indeed these scholars hadelasign research approaches and
published their findings as well (examples Kell§03; Kelly, et al. 2008Dede, 2005a;
2005b); hence, they offer constructive feedback asy of contributing to enrichment of
the design research at its early stages of evolubdede (2005b) acknowledged that
scholars were publishing a growing body of highliuaesign research studies that

addressed many of the weaknesses of typical seihgain educational technology.
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To ensure quality and credibility, thus reliabilapd validity in this research, | conducted
a pilot study with six PDTs in Nairobi, who wentdligh the research process. The
participants in the pilot went through familiarizat with the content and appropriate
technologies, and self-directed study of contenthentopic: formative assessment. As
van Teijlingen and Hundley (2001) intimated, pstadies are a crucial element of a
good study design in that they might give an adeamarning about where the main
research project could fail, where research prdsoeay not be followed, or whether
proposed methods or instruments are appropriatearomplicated. | conducted
interviews during the pilot and also observed tBd ®working through the content
during the familiarization session. The pilot stways important for not only confirming
that | could implement the study in the Kenyan eghtind particularly in a challenging
rural setting, but also enabling me to identify Wwessses in the interview schedule,
which | improved to clarify unclear questions beféused it in the rural setting for this

study.

| also ensured that | followed design processeesgntative of the nature of design as
identified earlier in this chapter (Bannan-Ritlaadaek, 2008), and that the process of
design was documented as an important part of desggarch. Thus with the PDTs, we
engaged in the design processes that are systegratitive, dynamic, generative, and
directed at solutions to real problems (Kelly, le208). On the other hand as the
researcher, | also followed the research procedhegsvere rigorous, systematic, rule-
governed, and tied to clear standards of evidelkeby( et al. 2008). In other words,

narrative research, ethnographic observationsgaatitative interviews operate within
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certain standards which | adhered to in data didlecl, for example, followed Walsh’s
(2004) advice as a participant observer and avaideplete participation in activities
such as face-to-face meetings (including avoidimding contributions during
discussions). In other words | became more ofesibbserver rather than a contributing
observer, a status that Walsh (2004) referred toaginal native. Marginality according
to Walsh is about finding a balance between a g&aess that avoids over-rapport and

familiarity that grasps the perspective of peopléhie situation.

The other steps | took to ensure quality and cikgiincluded engaging in a continuous
process of reflection (Delamont, 2007; Ali, Campb@tanley & James, 2004); use of
methodical triangulation (Stake, 1995); and, avet@aof going native (Delamont, 2007).
Reflexivity as “the capacity to reflect on our rategenerating research knowledge is
crucial” (Ali, et al. 2004). According to Delamo(#007) reflexivity is critical in
gualitative research because it is a way of engughability and validity. In reflecting

on my crucial role as the researcher in this studpsured that as a participant observer,
| partially immersed myself in the school (Delamd@07). Partial immersion implies,
for example, that the researcher eats, sleepgetances at home, but spends a large
chunk of the day in the school (Delamont, 2007jti€lpant observers also do not really
participate by actually teaching classes or catefish, rather they watch things being
done and occasionally help (Delamont, 2007). Irdtit) for example, lead in facilitation
of face-to-face sessions, although | commentedaref the aspects, especially to

follow up on the participants’ views so that | adglet my data from their conversations.
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Going native is the process of getting too familmaa research field and hence beginning
to loose objectivity or immersing oneself into dtere and acting as more of a
community member than the research participantsavbanembers of that community.
Delamont (2007) states a good principle is thatedhe field feels at home it is time to
leave. According to Delamont fieldwork is supposethe uncomfortable, so once it is
feeling familiar, it is time to move on. | was cazgnt of the possibility of going native
while in fieldwork. Going native in respect to tlstidy would, for example, entail acting
or behaving like one of the teachers in the re$esehool and getting entangled in the

school culture and personal relationships.

To guard against going native, | left the reseait#dduring the sixth week after
collecting research data, when teachers had jaikedtbecoming too comfortable with
me as one of their community members. | had stageeiving requests to participate in
school-projects. For example, | was requested éy#ad teacher and the deputy head
teacher to take photographs of all the teacherselmadlol buildings to support the bidding
process for a school project proposal. Once sugisset in, it was time for me to move
on to avoid contaminating my data with other urteglanformation. Indeed | did not get
to take the photographs for the stated projectclvbn reflection, | think was the right
thing to do. My not taking the photographs did st the project bidding process

because there are commercial photographers irothenanity.

Methodical triangulation refers to use of multiphethods to study the same phenomenon

(Stakes, 1995; Creswell, 2009). According to Stakedtiple approaches within a single
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study are likely to illuminate or nullify some eatreous influences. Creswell states that
“If themes are established based on convergingakeseurces of data or perspectives
from participants, then this process can be claiaseddding to the validity of the study”
(2009, p. 191). The use of a mixture of methoddi® study was helpful in increasing
confidence in my interpretation of the data. Faaragle, observing teachers in their
classroom practice, listening to them as they eadag reflective conversations during
face-to-face sessions, and exit interviews presgetdi¢a that illuminated the changes in
teaching practice over the study period.

Ethical Considerations

Informed consent

As part of the research ethical considerationgigmgtudy, | applied for and received
ethics approval from the University of Calgary Guonj Faculties Research Ethics Board
(Appendix E). | also applied for a research pefroitn the Research Department of the
Ministry of Higher Education, Science and Technglo§the Government of Kenya in
Nairobi (Appendix A). | visited the Lugari Distri€iducation Office to seek for entry into

the schools and received the District Educationc®ffs approval as well (Appendix B).

The teachers and PDTs participated in this studhutyh a voluntary process. | spoke to
the participants to inform them of the objectivéshe study and then requested them to
consider their participation in the study. | thariied the two PDTs identified and the
first ten teachers who volunteered to read theaurform carefully for understanding of
their rights in participation. They signed the camtsform in duplicate such that they kept

one copy and | kept the other copy (Appendix Hprimed consent was aimed at
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protecting the research participants on issuegkdgnal disclosure and personal privacy
(Creswell, 2009). Throughout this dissertationavé neither referred to the actual name
of the research school nor of any of the reseaacticgpants. | have used pseudonyms to
identify both the school and the participants. W& in a bid to protect their identity.
Limitations of the Study
Involvement of a small number of participants iis tstudy resulted in narratives which
provide detailed descriptions of the research @eee The study also provided rich and
in-depth descriptions of the context and the redeactivities that give the readers an
opportunity to interpret the implications and carstbns | arrived at in Chapter Six from
their various contexts. Further, the findings iis tudy reflect my personal background
and experiences, insights and interpretationseofitita arising from adopting design-
based research approach. Further, my particigas@reer role adds richness to this work
that others doing a similar study might not be ablbring. While, my findings may not
be generalized to a larger population in a diffecemtext, they are my findings and have
contributed significantly to the literature on bilexa learning, using appropriate
technologies.

Chapter Summary

In this chapter | have presented the research mésidhis study, including an
explanation of design research. | have also predahte mixture of methods used in this
study, which included: documentation of designfacts, narrative research,
ethnographic observations and qualitative intergiedvpresented my role as a researcher

and also the processes of identifying both theare$eschool and the research
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participants. Finally, | presented the data coltecprocedures, data analysis procedures,

issues of validity and reliability in this studywasll as the ethical considerations | took.
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CHAPTER 4: RESEARCH FINDINGS

From the very beginning of b@ucation, the child should experience the joyiséalvery.

Alfred North Whitehead, Essays in Science andd3biphy.

Introduction
In this chapter, | present the findings of thisdstuThe findings are presented through
research data based on the research questionfirsiipart of this chapter presents a
description of the research site and the reseaudfcipants’ profiles. After highlighting
the school contextual features and participantsfiles, the second part of the chapter
presents the data within the themes and codegtiatged from the review of the
literature and during the data analysis. The dapeésented in the following themes

e starting point;

» assembling appropriate technologies;

e creating learning resources;

* proceedings at face-to-face meetings;

» self-directed study;

» classroom practice; and

» the professional development end point.
The Research Site and Participants’ Profiles
Lumbwa (pseudonym) primary school is located indru@istrict of Kakamega County,
in rural western Kenya. The school is about 15 kingan earth road off the Nairobi
(Kenyan capital) to Tororo (a city in Uganda) higiywAt the time of this study, the

school had a population of approximately 1000 stteland 20 teachers (including the
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head teacher and deputy head teacher). Like atheots in Kenya, Lumbwa School had

a head teacher, a deputy head teacher and a snshnabement committee (SMC).

The school had a nursérsection with 3 teachers; a special needs educatiithwith 1
teacher and the regular primary school grades:8lwih 16 teachers. There were 19
classrooms in total with average class size oftb8emts. The 10 teachers who
volunteered to participate in this study were drdrem all the three sections of the
school — nursery, special needs education unitpzaidstream grades 1 - 8. The school
had some brick wall buildings and many classrooatsio lockable doors and windows.
However, there were a few classrooms made of semignent mud walls, which were
not safe learning environments, as the walls warmbling (See Figure 4.1). Generally
the school had limited resources such as deskssdrad learning materials; students

were crowded in most of the classrooms.

6 Nursery school in Kenya refers to pre-school edanahstitutions. Pre-school education is not
compulsory; hence attendance in pre-school is poeequisite for joining Class 1 - the first graafe
primary school (Republic of Kenya, 2006). Accordtoghe policy on early childhood development, Pre-
school education caters to children between the afj8@- 6 years (Republic of Kenya, 2006).

! Special needs education units are classes setiagielgular schools to cater for students with ggec
needs and disabilities. The classes should nadsethan 15 children (Republic of Kenya, 2009). In

Lumbwa School special education unit, there wardesits with autism, mental handicaps, learning

disabilities, and speech and language disordeusleBts with profound or severe disabilities tygicdb
not attend regular schools.
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Figure 4.1: Inside a Lumbwa Classroom

The research school fits the description of a ehgling educational context used in this
study. The school faced environmental, social actriical constraints characteristic of
challenging educational contexts including locaiima community where many school
age children remained out of the school and folgahing, with many consistently
dropping out of school. Many school age childremkaan farms during the peak seasons
of planting, weeding and harvesting of corn andhseat the time of this study, there
was no access to electricity and Internet; andtheol is located in Lugari district,

which was listed as having 47% of the populatisintj below the poverty lirfg(Kenya
Open Data, 2011). While 47% was the official figprevided by the government of

Kenya based on the 2005/06 statistics, there weer sources such as the Mars Group

& The World Bank used the population living below$UB25 per person per day at the 2005 international
prices to indicate poverty levekvw.data.worldbank.org/indicator/SI.POV.DDAYIn Kenya, the
common perception of poverty line is the populatiging on less than US$ 1 per day.
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Kenya (2011), whose statistics indicated the pgMestels in Lugari district at 63% for
2011.
Teacherprofiles
The ten teachers who participated in this studyehseen assigned pseudonyms to protect
their identity. Of the ten teachers, five were fésrand five were male. As illustrated in
Table 4.1, one teacher was in the age range aj 50;tfive teachers in the age range of
40 to 49; two teachers in the age range of 30 tar@Btwo teachers in the age range 20 to
29. All the teachers had at different times gomeugh initial teacher training, which
consisted of two years in teacher training colldgeated in different counties of Kenya.
All the teachers were expected to teach all sesebjects in the primary school
curriculum. None of the teachers had any specéaagogical training within a specific
subject specialization.

Table 4.1: Teachers’ Profiles

Teacher Age range  Experience (yrs) Lessons/week
Churchill 30-39 17 32

Dennis 40 -49 18 40

Emah 20-29 1 35

Emily 40 — 49 15 40

Josh 30-39 14 39

Mika 20-29 5 39

° The subjects taught in primary schools are: Mattes, English, Kiswahili, Social Studies, Religiou
Studies and Geography History and Civics (GHC). l&/Bnglish is the language of instruction in Kenyan
schools, Kiswahili is taught as a subject in priynschools.
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Nita 50 -59 27 35
Perita 40 — 49 21 40
Rita 40 — 49 27 10
Timo 40 - 49 23 38

The teachers had a range of teaching experiermma (fr— 27 years). The youngest
teacher, in the 20 to 29 age range, was in heryar of teaching. Unlike her other
colleagues who were employed on permanent andgeaide terms, she was hired on a
three year contract (a new policy for hiring teashe Kenya). In Kenyan primary
schools, the lower primary section comprised oflgsal — 3 has a maximum of 35
lessons per week, while upper primary, comprisegrafles 4 — 8 has a maximum of 40
lessons per week. Thus, most of the teacherssrstady had heavy teaching loads,
ranging from 35 to 40 lessons per week, apart fRita (nursery section) and Churchill,
who was the deputy head teacher. Rita was theteather who confirmed that she was
satisfied with her work load since she taught thesery class with two other teachers.
The other teachers felt they had heavy teachindsleansidering the number of lesson

they taught per week.

None of the ten teachers had selected teachirtgeaditst career choice. They had either
wanted to be doctors, lawyers, nurses, agriculffaders or journalists. However, they

all indicated that the career opportunity that bache up for them was teaching so they
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took it up. This meant that either they had notesd the examination grades to enable
them pursue their careers of choice, or they hadmmyn how to follow-up on their
admission to their careers of choice. Indeed Dénesponse to why he did not pursue a
career in medicine, suggested that there was @barbing interview question that may
have barred him. He said:

| attended several interviews for entry into thedioal profession. During that
time, however, there was a disturbing article [goe$in the interviews. There
was an item asking that: ‘Do you have a relative wghcurrently working in the
medical field?’ So | believed since | did not hare/body [relative in medical
profession], maybe that is why | was not consideBed | received a number of

letters inviting me for interviews. | didn’t undéasd why that item was important
because it was me who wanted the training (Deenisy interview, 4).

To the teachers in this study, teaching as a carasimore open to accommodate them
than other career options. They seemed to sudusst became their second career
option and the easier one to join. From my expegeas a Kenyan, there was the general
view in previous years that if one failed to joifirat career of choice, there was always a

chance to become a teacher.

Having established themselves as career teachertgdchers enthusiastically
volunteered to participate in this study with awi@ benefiting professionally from the
PD intervention. The teachers explained they westvated by several factors
including:

“Teaching is interesting because at least eveyyyda will observe a new character. For
example, today | entered a class and they [stupstiaised singing praising me; that our

good teacher has come” (Nita, entry interview, 1).
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“What motivates me is that | love working with tleeshildren and the hope that | will be
employed on permanent and pensionable terms hfes years” (Emah, entry interview,
2).
“I feel I have the interest of the child at heartd want to help them for posterity” (Mika,
entry interview, 3).
“I love serving the community, and | believe God/gane the opportunity to serve the
people diligently because when | went for Specie¢dis Education training, | was the
only one in the district”. (Dennis, entry intervie¥).
“I have appreciated the employment. | just belitha it is a God-given opportunity so |
have to perform; and it is also a source of inco(aghily, entry interview, 5).
“I am motivated by my love for teaching and alsg imterest in helping the children”
(Rita, entry interview, 7).

“I am motivated by my natural love for the workTimo, entry interview, 10).

Curiously Churchill, Perita and Josh indicated thaly are not motivated at all. Churchill
suggested that he is not motivated, though hereébby circumstances to teach because
when inspection is done, “Your record speaks far; yogoes to your file” (Entry

interview, 6). The other reason for lack of motigatwas that the teachers’ basic needs
are not catered for. Perita said, “At least in otflaces, people get to school and are
given a cup of tea. | leave home without takingip of tea” (Entry interview, 7). Josh
indicated that he was not motivated at all, butlise “these children come from this

community; we are duty-bound to help them” (Entrierview, 9).
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Although the ten teachers never had teaching asfits¢ career choice, they indicated
that they had accepted their being career teacimersvere happy and settled in their
positions. For example, Timo’s response is indieatif his commitment to teaching.
I love the work. In fact | come [to school] the legzst. | am the earliest bird. | love
the work because as I told you in my life | intedde pursue very high [different
career]. Things did not work well and | ended whiezaded [became a teacher]
so | just got motivated to do my work. | have a ocatment to the students (Entry
interview, 10).
Only one teacher - Mika - was still harboring timetétion to achieve his first career
choice. He wanted to be a lawyer. He was in theoZ® years age range and so maybe
he still had the opportunity for a career switchefiée was nothing to indicate, however,
that Mika was not motivated in his teaching cajast because he was looking forward
to a career change. In fact, he was not amondhtiee teachers who felt they were not
motivated at all.
Professional development teachers’ profiles
Two professional development teachers (PDTSs) ppatied in this research as
practitioners in professional development. The RII's were in the age ranges of 40 to

49 and 30 to 39. They both were holders of masteesiucation degree with the

specialization of teacher education.

The PDTs regularly offer face-to-face PD prograordéachers in the areas of teaching,
learning and assessment. They had been involveffering PD for the previous three
years. Their previous facilitation in PD programedlved the use of PowerPoint slides,
and group discussions where teachers shared ¥psriences and learned from each

other. Both PDTs said that they were motivatednajrtiove for teaching. They
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suggested that their participation in PD programseghem an opportunity to interrogate

their own teaching, as they interacted with angtied to other teachers’ experiences.

Throughout this dissertation, the PDTs are refetoess PDT1 and PDT2 to protect their

identity.

When asked what was their motivation to providdgssional development for other

teachers PDT1 stated

Honestly, | love teaching and | believe that adibivhat happens in the learning
environment influences the outcomes. It is realhathhappens in the learning
environment; the interactions that influence thecomes in the classroom. And if
those interactions are not very good, then we nastto say that you know our
results are not very good. Secondly, | realize lieddveen 1990 and 2006, |
hardly had gone for professional development,wad just relying on what | had
learned in college [undergraduate training]. Afiemg for my master’s program,
| realized that there is such a gap between whatdregs when you go to college
for undergraduate training and the actual classroomtact with the learners. And
so | have this driving desire to try and reachtoutachers who do not have a
chance probably to go for a long term professiolezkelopment either because
they can’t afford it in terms of money or in terofdime (PDT 1, entry

interview).

PDT2 as well shared her motivation for offeringfpssional development for other

teachers in Kenya.

I find it interesting. | think | like teaching arnitis always very interesting to listen
to teachers share experiences because | also lgetrhoa lot in the process. | also
get to interrogate what | do in class because &deacher at the end of the day.
So itis normally a process of give and take (PDarry interview).

After PDT 2 suggested that she loved teachingrdsponse to the question concerning

whether teaching was her first choice career was,

Initially, I got into teaching through luck. | waihave preferred something else
[another career], but when | got in | realized ttiéd is interesting and it is what |
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want to do. At that time it really wasn't clear wilyau wanted to do, it is what
came along. So teaching came along and found me&ZPéhtry interview).

The teachers’ and PDTs’ profiles presented ingbidion provided their personal
attributes including their career paths, their ppyas experiences as teachers and
professional development providers. However, alghrticipants had knowledge, skills
and expectations with more specific links to thparticipation in PD either as instructor
expectations for PDTs or as participant needsiieteéachers. These aspects are explored
in the following sections.

Theme: Starting Point

This theme provides a glimpse into the entry letelthe PD intervention of both the
teachers and the PDTs (the two categories of gaatits in this research). The teachers
had performance concerns to be addressed througiiile the PDTs brought to the
research their practitioner experiences, knowledgeskills, as well as expectations to
learn from their experiences in participation. hare two codes under this theme,
namely: Teachers’ needs assessment and PDTs’ kagevlskills and expectations.
Teachers’ needs assessment

Needs assessment was an important starting podlgsigning the PD intervention in this
research. As explained by Bannan-Ritland and B2@&§g), needs assessment is a
traditional technique used to begin instructioredign. Hendel-Giller and Stepich (2003)
suggested that needs assessment is importanirtimgraffectiveness, and thorough
analysis of identified needs assessment data isriant. Needs assessment is usually the

first step in the instructional systems design (Ipicess (Rothwell & Kazanas, 1998).
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For this study, a needs assessment was done thooegbn-one entry interviews with

the ten teachers.

Teachers’ needs assessment data were analyzedgléadentification of a variety of
instructional concerns in their teaching practidéee teachers’ concerns included
» lack of access to and understanding of use of ileggumaterials in teaching, thus
confining them to lecture methods and use of chatktalk;
* need to learn about use of technology in theirttea; and
» challenges of teaching large classes of betweeand5%5 that occasionally

increased to 130 students when a colleague welgiaoe (e.g. maternity leave).

While there were other individual concerns, theseethe common ones amongst
the ten teachers. As one teacher stated,
You know you can teach a class of forty or fdnrg, where there are obviously
fast learners and slow learners. Maybe you ardnegdorty students, and thirty
have captured what you taught and for the other flegre is a problem. Now, do
you leave them [slow learners] and move to the twpit or what do you do?
(Emah, entry interview, 2).
Clearly Emah had a performance problem in thatcslud not understand how she could
teach students with different learning abilitifast and slow learners - in the same class.
Emah was the youngest of all the teachers whoggaated in this research. She was in a
dilemma: “What do you do?” She wondered how shédcproceed with teaching all the

forty to forty five students in her class when & fgere clearly not learning. Churchill,

when responding to the same question, indicatdde ‘Gnly material they [students] have
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is a pen and paper. | think that is not really gyitoiBo all we do is lecture”. Churchill
had a problem with the prevailing practice in theal, of teaching by simply walking to
class to do “talk and chalk,” as he put it. Likaertteachers, he had a concern for lack of
access to and understanding of use of learningrialstén their teaching because the
school lacked basic materials like textbooks. Chillrstated thus
Learning materials are inadequate, making it swasdor the teachers to handle
a given class effectively. For example, you haetaas of 52 students and maybe
you have six textbooks. You have not attained thdesnt:text book ratio and it
becomes very difficult for a class to use six texiks when they are 52
(Churchill, entry interview, 6).
Other views on this same question on the needrtidegsional development included
This concept of technology; | mean the e-Learnong that has been introduced.
You see, being remote as we are, where our institig based, we have a lot that
we still have to do on methods. Just knowing howgerate a computer is

different from using it to teach. | have never ugddomputer] and | think we
need a lot of in-service training (Mika, entry intew, 3).

The most common teachers’ concerns during enteyuigws were the large classes they
teach, failure to use learning materials in thefiching practice, and interest in learning
to use technology in their teaching. While theinsistent mention of use of technology
could possibly be a common concern in other costéRis concern may as well have
been triggered by my initial meeting and discussitth the teachers about my research
project. In the first meeting convened by the hieagther, | had showed the teachers one
of the tablets that they would use later in thé&x Rs the tablet was new to them and
their context, it might have stimulated their irtstrin use of technology by introducing it

as a PD need.
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The eventual intervention under the broad topistadtegies for teaching a large class of
students with mixed ability addressed the threeeors by the teachers. The teachers
studied and implemented strategies for teachirggelclass, used materials in their
teaching, and studied through a blended learnipgoagh on tablets, thus having an
initial interaction with such technology.
PDT knowledge, skills and expectations
Entry interviews for the PDTs were meant to es&iblheir previous involvement in
provision of professional development as a prematgufor their participation in this
research. The interviews were essential in spadijiecdentifying the PDTs’ skills and
knowledge in delivery of professional developmemaigpams since their practitioner
experience was critical in implementation of the iR@rvention. Their previous
involvement in offering PD, their qualificationsdtopics of interest and expertise in PD
were established from the analyzed entry intendata. | conducted one-on-one entry

interviews with each of the PDTs.

Both PDTs had a postgraduate degree in educatithnspecialization in teacher
education. They also had been involved in providigprograms for three years, and
were interested in topics related to teachingniegrand assessment. Having knowledge,
skills and experience in professional developm&hthdt mean that they were
accomplished and did not have new things to leam their engagement in the research.
Indeed, they indicated during entry interviewsjitlegpectations were to learn more.

Specifically, PDT1 indicated that
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Apart from understanding what is on the ground eigig in the rural areas -
what the challenges there are, | believe | wilbdiave learned how to write
programs [instructional design] myself. You seeteof times we have just done

[developed PD programs] on paper, but not devel@pgagram using any other
technology, which other people can access and aoi(PDT1, entry interview).

PDT2 as well had her expectations as a professamadlopment provider. She said
One thing | am looking forward to is to use thdéalhow to use it in
professional development, like designing a couPeesonally designing from the
beginning to the end, on the tablet, and then hglfachers to use it because |
actually don’t know how to design.

I will learn a lot. This is a group of teachersrfra different place; we have never
met them. Professionally | will grow as a teachet as a professional
development teacher (PDT2, entry interview).

The responses by the PDTS suggest that despitg pmfessional development

providers, they too had their performance gapsclwtiiey expected to bridge by their

participation in this study. The PDTs were bothcicang teachers in the city of Nairobi.

They mainly provided professional development paots for teachers in informal

settlements - also called slums - in Nairobi. Ttieyrefore looked forward to learning

from the teachers in a rural setting, and also Wess on the use of blended learning as a

PD approach as they had previously only been iragbla face-to-face instruction.

Theme: Assembling Appropriate Technologies

The appropriate technologies used in this reseanthided the inexpensive yet robust

Smart Q tablet, solar energy and learning resowaesnonly referred to as open

educational resources (OERS). The two codes uh@etiteme on assembling appropriate

technologies are: choice of appropriate technotogied local technical capacity for solar



132
energy. The open educational resources (OERSs)ingkd PD content is addressed later,
under the theme: Creating learning resources.

Choice of appropriate technologies

Clear and sound decisions had to be made on theeshaf the technologies to use in a
challenging context with no electricity or Interragicess. As explained in the literature
review, challenging educational contexts are gdlyemasociated with poverty, coupled
with a series of constraints of access to basigirements such as affordable electricity,
reliable Internet, relevant learning opportunitiediable transport and mobility, and
other problems linked directly to poverty includilagk of health services, lack of clean

water and sanitation services, lack of appropcaithing and housing.

The choice of tablet to use was based on the ability of the device and robustness of
functionality, which essentially included simpliciof use. The Smart Q fit the criteria of
affordability as it was within the price range 0260 to $250 (Lai, 2010) compared to the
more expensive tablets such as iPad, whose prisdataveen $499 and $899 at the time
of the field component of this research. Otheratbsuch as Acer Iconia 100; Assus
Transformer; Dell Streak; Toshiba Thrive; and S@aplet S among many others were
selling for between $ 350 and $ 600 (Franklin, 20bh&nce they were still much more
expensive than the Smart Q and had not been @etdd through the jiFUNzeni process

to establish their robustness.

The Smart Q tablet operated on the Open SourcetUtumux Operating System that

did not require license fees such as proprietagyatmg systems (e.g. Windows from
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Microsoft. Through the jiFUNzeni selection procéssthe appropriate technology
options, the Smart Q was pre-installed with fregligptions (apps) such as Midori
browser, SMPlayer - a multimedia player, FBReadsT ebook reader, Abiword
processor, Gnumeric spreadsheet, Evince PDF reaaddPCMan File Manager

(jiFUNzeni, 2010).

The Smart Q had the capability of playing multingeicluding video, audio and
pictorial content as well as displaying offline wiglhmatted HTML content stored on an
internal SD memory card. These content formats wenepatible with the content
developed during instructional design and usedlisiresearch, which were informed by
the pilot done in summer 2010. Implementation of thsearch in rural western Kenya,
an area with no electricity, meant that we hadravide alternative power for tablets.
Solar energy was the logical choice for this congend is explained in the following
section.

Local technical capacity for solar energy

Harnessing solar energy for use is a complex uakied. However, Kenya has been
acknowledged as the most dynamic and largest prsettor led photovoltaic (PV) panel
(also called solar panel in this study) market fida, measured in per capita solar home
systems units in use (Disenyana, 2009). To hasaas energy, technical capacity to
assemble the solar chargers was a critical reqemém this research. A professor in
Electrical Engineering at the University of Calgamnd his doctoral student were helpful
in determining the specifications for a solar clvaggunit that was capable of charging a

common battery and recharging the Smart Q. Thraolighaffiliation, we were able to
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design and assemble one prototype solar chargiee atniversity of Calgary. After
getting the design and assembling the first sdlarger, | worked with a technician in
Nairobi, Kenya to assemble the solar chargershigrresearch. The solar chargers
assembled in Kenya were based on the specificabibtiee initial charger designed at the
University of Calgary’s Faculty of Engineering. &ssbling solar chargers; including
sourcing materials and testing was done in Nairaud, it took two months to produce six

chargers with the same specifications, to be usedhfarging the tablets (See Figure 4.2)

Figure 4.2: Charging Tablet with Stored Solar Enery

By assembling the solar chargers used in this studnya, | contributed to enhancing
the local expertise in solar technology as web@gsporting growth in a local business.
Indeed Pilloton (2009) suggested that appropretbriology is designed to be an
environmentally sensitive option, forcing designertook to their surroundings, make
use of waste products, and support local enteprideerefore, the jiFUNzeni approach

met the criteria of an appropriate technology sofut
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Theme: Creating Learning Resources
The PDTs had, during entry interviews, indicatesirtbxpectation to learn the process of
instructional design. Thegssertedhat previously they had delivered PD programs that
had already been designed by other people, heagéntd not engaged in systematic
instructional design befor8y engaging in instructional design in this stutlyg PDTs
managed to create learning resources in new walging web content in HTML and
multimedia (videos, still images and audio files3. professional development providers,
they had not previously produced content in thoseéats.
We learned through the many times we tried to uptbe content and sometimes
we could just not do it. You know something woutet nonnect. So through those
mishaps, things could not work; like the audiole video could not connect
immediately. Earlier on, | had just thought | hagkb through great learning;
when we could be able to say, this is what we eigen. Now | can connect, |
can upload this and it will work on the tablet. filte disappointment that some
of the multimedia is not working. The audio is mety clear, the video is not
showing and then just to discover later, oh! Thisshere we went wrong. If | get

onto this other support program, | will be ablaipdoad it and everything will
work. (PDT1, exit interview).

Under this theme, there are four codes includirantént development process; local
experts; global web content for local contexts; apen educational resources. These
codes are explored further in the following subtises.

Content development process

The content development and implementation prosepsofessional development in this
study was based on the jiFUNzeni learning appragaetied by activity theory, situated
learning and adult learning theory. For exampletaadk into consideration the relevance

of PD content to teachers practice so that theetdmould be of immediate application
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in their teaching as provided by adult learningtigeand situated learning. Content
development process also entailed continuous refert teachers’ PD needs and the

objectives to address the needs consistent wiiitsgdheory.

The jiFUNzeni learning approach is a sustainabj@agch to content development and
distribution (Crichton & Onguko, 2010). This apptbhamphasizes working
collaboratively with regional partners, to devetligital content relevant to the setting.
The jiFUNzeni approach underscores a needs-baggdrmentation of blended learning
for professional development, delivered on appeipriechnologies such as inexpensive

tablets, powered by abundantly available solargnir challenging contexts.

There are four components in the jiFUNzeni approdblese components are

» content development;

* appropriate hardware solutions;

* training; and

* access to a content repository.
All four components are designed to provide a bldnded learning experience that can
be supported by the simplest appropriate techne¢odihe jiFUNzeni learning approach
was piloted with a team of teachers in Nairobi, y@m the summer of 2010 (Crichton &
Onguko, 2010). The pilot was done as precursdnitostudy, as a way of establishing its
efficacy before its implementation in a challengs®dting such as the site of this study.

The pilot findings revealed:
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Field trial participants recognized the importan€¢his approach for rural,
remote learners, trainers, and teachers. Theymawediately the potential of
multimedia to support low literacy learners, aneitinderstood how this
approach could put an entire library of resourpesfessional development, and
support materials at peoples’ fingertips (p. 5).
The four components of the jiFUNzeni process aed#ated sub-systems are presented
in Figure 4.3. These components form an importartt @f this dissertation as they

guided the professional development process usttsistudy.

Figure 4.3: Components of jiIFUNzeni Learning Appro@h
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Source: jiFUNzeni (2011)

| worked with the PDTs through the four componeaitsFUNzeni learning approach
highlighted in Figure 4.3, to develop content tustresearch. Together we developed
self-directed study content in HTML and exportecdaffline website. The self-directed

study content contained PDF readings, audio ragspland video clips. Figure 4stan
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example of a storyboard. | recorded its developrasrihe PDTs discussed the details of
what should go to each of the two audio clips. @bdio clips of the role plays were

recorded using an Olympus digital voice recorder.

Figure: 4.4: Storyboard on Perimeter and Area
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We recorded two videos using a very simple videueara - the Flip - which is a high-
definition (HD) integrated unit that reduces chancefailure to record. The recording
and transfer process to a computer takes thredesstgps: press the on button, then the
record button, and then dock it to the computesubh the USB port for download. |
recorded one of these videos in the research sclvbdé teachers and students engaged

in a lesson, using the local environment outdooesxplore water sources around the
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school. The second video was recorded by the twbsRDa school where one of them
taught. They first developed a storyboard and tieearded the video based on the story

as students and their teacher engaged in actiaggdblearning in the topics: perimeter

and area.

Figure 4.5: Screenshot of PD Content Page with Piate of Research School
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Q"I “‘ £ CA\Users\Brown\Desktop\PhD Research PD Content\what is ac 0 = ¢ X H & What is activity-hased lear.., * ‘ ‘ g ol

9 |+ Suggested Sites ¥ 5 HP Games - Top Games + éj Get More Add-ons =

What is activity-based learning? -

Supporiing Teachers’

Professional Development (FD) Activity—based Iearning

PD Focus: Teaching & Large What does an Activity-based LearningBEﬂgBL) classroom look like? Well, it looks . . .
SR AT active! Wander by any room where ABL is being practiced and chances are you will
About This Course hear a lot of eager voices, see a range of purposeful activities and a group of busy,

engaged learners.

m

Abstract concepts are difficult for most&oung cE;i[dren to grasp simply by hearing
concrete.

them explained. ABL makes the abstra

:

Becle-oEs

We initially created the content for the teach&B' as a Microsoft word document and
then later authored the content in HTML using eXa -open source content authoring
platform developed to assist teachers and acadgmidsh web content without the
need for proficiency in HTML (exelearning wiki, 20f1 Once we had authored the
content as HTML, we exported it as a self-contawebsite as shown in Figure 4.5. The
content was so inviting for the teachers becauiaitired pictures from their school
including the school building on tle®ntent page in Figure 4.5. The PDTs had not been

through this process of authoring content as HTMfole and hence came to this study
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with the expectation to learn such new skills andvwdedge. The PDTs confirmed that
they learned new skills and knowledge in the irdtomal design process, authoring

content on eXe platform, and creating multimediatent, especially video clips.

While jiFUNzeni learning process builds on existingtructional design (ID) models, its
strength rests in user participation, iterativeadepment and heightened respect of local
contexts and relevant appropriate technologiesetdy, the jiFUNzeni components
were instrumental in the content development pmeasl implementation of this study.
The specific alignment of each jiFUNzeni componarthis PD initiative is indicated

below.

» Content development: Multimedia learning resoukgeee created with the PDTs
as local experts based on teachers’ needs.

» Appropriate hardware solutions: Identification arntization of the most
appropriate technology option for the context —$ieart Q tablet — that could
play multimedia formats including HTML, video, aodind still images; was
relatively inexpensive and yet could be powereddigr energy.

» Training: PDTs learned through instructional deggmcess and contributed
towards the design of blended learning approaaftecd development and
identified specific instructional strategies fonavation for learning such as

developing storyboards and recording audio andovddies.
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» Access to a content repository: Teachers and PEBETalde to access content

repository of the jiFUNzeni learning processvatw.jifunzeni.com This is

explained later in this chapter in the sectibhe PD End Point.

Local experts
The PDTs as practitioners in professional develagrhad the requisite knowledge and
skills in the PD topic identified. Without the invement of professional development
providers, the intervention would not have takenfthrm it took. The PDTs were not
only local experts (being teachers within the Kengducation system), but they were
also the subject matter experts. As a researchiat, ot have the content knowledge for
the PD topic identified in the needs assessmem.tddching strategies in the four study
units for which instruction was designed were

e cooperative learning;

e activity-based learning;

e inquiry-based learning; and

» use of local environment and community as a resourc

While the PDTs were subject matter experts and Kempyofessional development
providers, they did not have experience in edunatipractice in a rural setting. The
professional development structure in the rurdlrsgtwhich comprised of Teachers
Advisory Center (TAC) tutors, had basically collagecause the local person
designated as a TAC tutor also worked as the Aceec&ion Officer and the Zonal

Inspector of schools. Thus the local TAC tutor wasable to commit any time to



142
involvement in this research. The PDTs were, howevell placed as local experts for
this research because of their previous experiandeexpertise in professional

development.

During the instructional design process, the P&Osthe content development by
identifying the teaching strategies delivered iarfstudy units to address the topic of
strategies for teaching a large class of mixedtalsitudents. They also led by developing
the learning objectives, selecting the content uedeh unit and designing the
storyboards for both the audio and video clips.ylteeorded a video in a school where
PDT1 teaches which was used in the unit on acthdtyed learning. They therefore were

involved in digitizing the content and recordinglauand video clips.

The PDTs were, however, not able to do instructideaign on their own. Apart from
being the researcher, | also brought to this sthdynnovation perspective, the ICT skills
and expertise in instructional design. | theretok a lead in providing the template for
the content, which we initially designed as a wdodument and then later authored in
HTML. I initially took the lead in authoring therfit of the four units while the PDTs
understudied the process. Once we had authordadhenit on cooperative learning, the
PDTs took charge of authoring the remaining thr@esun HTML format. The PDTs had
some tensions when, initially, the multimedia fotsndid not work as expected on the
tablet. However, as the researcher and the ICTiaan the group, | had gone through

the process before and was not worried, as | wasdesmt the multimedia content would
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eventually work. Through several iterations andcesavdays of trying out different

approaches, we had all the content loaded onaliablets.

The PDTs, reflecting on their participation in thetructional design process, confirmed
their learning through the process. PDT1 said

This approach opens new horizons for me, in theesérat we have new ways to
reach out to teachers. | have learned instructidesign. | don’t think | have ever
done that before; since in the other courses thavé participated in, the content
we used was already prepared. So for the first Liawtually did participate in
designing instruction. Not only being able to desigut also be able to upload it
onto a device that can then be used by the tea@Beitanterview).

PDT2 expressed the following sentiments on heigyation in instructional design

As a professional development teacher, | learnetl@especially on instructional
design. It is a skill that | have learned and sdmnet that will help us in our work
as PDTs. | learned a lot - how to design, authocmgtent in eXe, how to load
content to the tablet. Yeah, that was the moshiegrl had (Exit interview).

For PDT1, the most exciting moment, when she thbhghexpectations were fulfilled
during instructional design, was when deciding ontent and the artifacts. She said

The most exciting for me was when we were trymglentify the right materials
to use, just what would be best to support theheacout in the field, and what
content would best fit in this area. That was émgito me, and it was exciting
because, for the first time | was sitting down asacher and telling myself, | am
trying to see what would support another teachenmothne field, who is really in
dire need of professional development. So | waadrio put myself in the shoes
of someone else out there in the village, and ¢gryinsee how best they could
understand the concepts without struggling withy\fficult words and language
(PDT1, exit interview).

PDT2 on the other hand, reflecting on her mostteag¢moment when she thought her

expectations were met during instructional desstgted
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My most exciting moments during instructional deswere the authoring part
and then when we were able to record the videosgtendudios and were actually

able to see them come live on the tablet — we ableto access them. | was
excited that | can actually do that! (Exit interwie

The PDTs came into this research as practitionbcshvad skills, knowledge and
experience in providing PD. They, however, alsaighd authenticity to the PD program
as experts in the local Kenyan curriculum, who gbaoted in designing contextually
relevant content that included determining relexgdobal web content for the local
context.

Global web content for local context

During the process of instructional design, theesena variety of sources of content and
artifacts. Among the sources were personal notes the PDTSs’ previous professional
development programs, textbooks and creative,r@igieas such as the storyboards that

were written by the PDTs and recorded as videocaatib clips.

There was, however, content from sources exteonafrica, which is referred to in this
dissertation as global web content. Global webemntvas adopted with adjustments for
use in the local context. The two sources of gloweth content were: YouTube video on

cooperative learning and web-based content onigebased learning.

A video on cooperative learning, available on tlieg-sharing site at

http://www.youtube.com/watch?v=6vQ54EFVGwikas a public domain platform for

open access. After assessing all related videdkahbleg we settled on a video in which



145
students were recorded engaging in cooperativaitegain class, guided by their teacher.

Adjustments on the content included use ofvtinev. Keepvid.com video downloading

software — to download the video to a local compuitbe video was used as one of the
multimedia content on cooperative learning. Theswitvas very relevant because of its
clarity in images and sound; was only 3.39 minldeg; and addressed all the elements
of cooperative learning. It was a video recordethemWestern world, which provided a
good balance and assurance that the PD contenowkeavwith had a universal outlook.
The other two videos used were developed fromdbal lcontext, one of which was

recorded in the research school.

We also identified the website of Latika Roy Fourmataof India, which had relevant and
clearly presented content on activity based learnile sought permission to use it from
the Latika Roy Foundation. As the researcher, & mg responsibility to seek for
permission to use this content, and the responsg/temail was very fast: It took less
than 24 hours for us to get permission from theoization. My email message to the
Executive Director of Latika Roy Foundation read
Hello. We are a team of teachers in East Africasdd in Nairobi, Kenya. We are
currently working on instructional design for teacsi professional development
in rural Kenya. We came across your site and desasted in using your
resources on activity-based learning (ABL). Wetherefore seeking for your
support in either availing some content to us éstthpic or allowing us to use

and acknowledge the content on your site (B. Ongp&sonal communication,
April 11, 2011).

The response from the Executive Director, Latiky Roundation was encouraging and

suggested a possible emergence of a collaborativeork as reproduced here
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Hello! We could not be happier to have you useroaterial on activity based
learning in your work in Kenya. What a thrill tank of this link being created -
India and Kenyal!
Please feel free. We are presently working on & lboateaching math using the
same activity based approach. | would love to setdyou if you give me your
mailing address.
I would also be happy to hear more about what yoardl about the children you

work with.
Cheers! (J. Chopra, personal communication, Adrjl2D11)

The two sources of global web content and the eé&bewhich we were able to access
them confirmed the view that education today isertechnologically and globally
minded and connected (Bonk, 2009). Global conniggtirough technology makes
sharing and collaboration across continents so, ®a#ly potential benefits to all parties
involved, by opening up communication channelsstaaring back the content. The
excitement of both parties — at Latika Roy Fouratatind us in Kenya - on sharing the
content on activity-based learning was evident. Ekecutive Director of Latika Roy
was thrilled by what he called “a link being crehtelndia and Kenya!” As for our team
in Kenya, when we received the approval email fintha, there was jubilation in the
room where we worked. PDT1 summed it up: “That wexy exciting when we were
given green light to use that content because gt feontent] was very simple” (Exit
interview). Apart from having easy access to glabab content, we as well utilized open
educational resources (OERSs) from the African cdnte

Open educational resources

Open educational resources (OERS) refers to mhtkatis of use in the development of
curriculum training content. It can be in a ranfiéoomats (e.g. a printed book or PDF

file, a short video film, or an audio file), andstshared openly (freely) by its creators in
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order that others may use, distribute, and evenfsnodrepurpose it (Commonwealth of
Learning, 2010; Siemens & Tittenberger, 2009). Adowy to Atkins et al., OERs are:

Teaching, learning, and research resources thdergsthe public domain or
have been released under an intellectual propedgde that permits their free
use or re-purposing by othe@pen educational resources include full courses,

course materials, modules, textbooks, streamingoggdtests, software, and any
other tools, materials, or techniques used to st@eoess to knowledge (2007,

p.4).

While creating learning resources, we used rele@d&fR material specifically targeted to
the African context. The Open Educational Resout@e$eacher Education in Africa
(Teacher Education in Sub Saharan Africa - TESSA12 provided the most relevant
OERs for our PD program, as compared to OER Afst@ommonwealth of Learning
resources, for example, which are mainly targetedihiversities, for use in degree level
programs. However, TESSA resources were in the fifraudio clips and PDF content
on teaching practice, aimed at both primary andsgéary school levels and teacher

education.

We (PDTs and |) selected the appropriate OER nadg¢atiat we could use based on the
four strategies identified for the PD interventi@vooperative learning, activity-based
learning, inquiry-based learning and use of loc&i®nment and community as a
resource). The audio clips from TESSA OER site haeavy West African accent and
thus would be confusing for participants in Eastidd. Theaccents of the two regions
are distinctively different. For that reason, weided to record our own audio clips on

role play as we spoke with a more regional EasicAfr accent. We, however, used PDF
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readings from TESSA in the fourth unit on how te tise local environment and
community as a resource. This content was so gleagknized in guiding steps for
planning, implementation and review of lessons s& af the environment and

community members around the school as resourcésaiming.

Recognizing that the TESSA OERs did not have aoditerials from East Africa, we
committed to share our audio clips with other uslersugh the TESSA share link once
we were through with implementation of our PD. As tesearcher, it was my
responsibility to share our audio content on TES84are, which can be found on the
TESSA OER site. Our interest and willingness taasltiais content on TESSA site
effectively opened up our content as OERs. Shdhisgcontent was motivated by my
previous attendance at th® Ban Commonwealth Forum in India, organized by the
Commonwealth of Learning (COL), in November 201QriDg the forum, the TESSA
team requested users of their OER content to $lzanle to enable other users access to
the content they had modified or created. By timetof the forum, sharing back was not
really happening as expected by the TESSA team.

Theme: Proceedings at Face to Face Meetings

Face-to-face meetings were an important comporfehedlended learning approach
used in the PD approach in this research. The ldentprised a combination of self-
directed study of offline content deployed on télevith the occasional face-to-face
meetings, moderated through instructor-led sessinakiding artifacts in the form of

website with embedded readings, pictures, videocaawakb clips.
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Traditional instructor-led educational delivery stituted the face-to-face component of
the blended learning approach. We made considasatibthe best fit in terms of time to
allocate between face-to-face sessions and selfteéd study of content on the tablets.
The initial plan was to hold face-to-face meetiegsry Saturday for the entire 1 month
PD period hence we would have had five face-to-faeetings. However, during the first
face-to-face meeting, the teachers, citing thestylschedules, requested that face-to-face
meetings be held fortnightly. The teachers needetegime to accommodate their
personal and communal responsibilities. We accepiedequest and made adjustments
to the PD schedule, and hence we held three fataséomeetings over the four-week
period. Considered in terms of days, our blend %6 instructor-led face-to-face and

90% self-directed study through technology medratind peer collaboration.

There are four codes under this theme. These @detechnology familiarization;
reflective conversations; professional dialoguest @@emmunal and professional
commitments. These codes are explored in the fallgwub-sections.

Technology familiarization

Apart from four teachers, the other six had neverked on a computer before. None of
the teachers had ever touched a tablet. Sincalhet tvas the basic platform for
accessing PD content, familiarization tasks on atans of the tablet were scheduled for
teachers during the first face-to-face meetingd loel 7" May 2011. As Davis (2011)
argues, one must be able to use the technologyebdéveloping the capacity to use it as
a learning tool. Davis suggested that to gain urcsimnal effectiveness and efficiency,

guided practice seems to be much better than saéery. The PDTs, who were
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already familiar with the operations of the tabletying been involved in usability
testing one year earlier, guided teachers througpractice steps (Appendix K: Six steps

on tablet operations and content familiarization).

Each of the participants had a copy of a documetiining the six steps required to
access content, as well as the tablet user maBefmre guiding the teachers through the
six steps, the PDTs had taken the teachers throndérstanding the operations, parts
and buttons of the tablet including the on-off baitthe stand, the stylus, the re-set

button and the function button.

| observed that the teachers did not read thetgpsson familiarization with tablet
operations and accessing the content; instead jrimagdiately navigated through
different applications. While some were busy stfiumgpto access the Internet, despite
lack of connectivity at that location; others imriagdly went for audio or video clips. It
was also interesting to observe the emerging dinisf labor, whereby as one teacher
scrolled to access the files on the tablet, thinpds role was to read the file names to
identify the file they were seeking. For exampléjlevJosh was scrolling through the
tablet applications, he asked his partner, “Timie,y@u checking?” (Face-to-face
meeting, 1) And Timo responded, “Yes, alphabetycatiu are still too far” (Face-to-face
meeting, 1). Working on the tablet for the firghéi was indeed a new experience, which
required teachers to explore the applications lygusheir fingers or stylus on the tablet
touch screen. The teachers had not yet experigabégt and touchscreen technology and

thus they had not developed touchscreen manipolakitis.
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Teachers’ attraction to audio clips and video ctipsld be explained by the fact that they
always have access to readings in textbooks anglgata and yet in this study they had
content that could speak to them. When teachers meguested to read the introduction
to PD study process in their pairs for 30 minutlesy instead opted for a plenary
approach, whereby one person read the contentloQdle teacher suggested: “Let us go
together step by step” (Dennis, face-to-face mgefih This might have been influenced
by familiar practice in their classrooms, where tlutack of text books, they always call

on one student to read aloud as others listen.

After familiarization with the tablet operationsdamtroduction to PD content, the
teachers also had to get familiarized to the qodaver charging process. They had to
learn to charge the reservoir batteries througloguye of the solar panels to the sun and
how to recharge the tablets. This was an outdoercése so that they could experience
how they would be harvesting solar energy by cotimgcthe solar panels and the

reservoir batteries.

Since both the reservoir batteries and the bastémniéhe tablets had initially been fully
charged, the demonstration took only 30 minutesredlaction, new challenges had
emerged when | surprisingly discovered that thetltees assumed that they would only
need a short time to charge and recharge the iestteased on the demonstration they
had gone through. | realized later that the teactigl not quite understand that they

needed to charge the reservoir batteries for 7nous and to recharge the tablet
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computers for at least 4 hours. During their selated study, they attempted to charge
the reservoir battery for a short time, and thigemejuite gave them enough power as
required. The other challenge with the solar clmgygirocess was that this research was
done during the long rain season, whereby raintestas early as 1:00 pm. This made it
difficult to charge the batteries with solar powerone day, such that to fully charge the

battery required at least two days.

The familiarization process for the use of appratgrtechnologies in this research fits
with that suggested by Davis (2011), that guidetiice exercises tend to reduce the
amount of time required to become familiar with ipguent and allow groups to get
started on the primary learning activities moreciiy. It took only four hours for the
teachers to acquire basic competency to operatbiets and be able to access content
at their own time. On solar charging, there wagirteallocate more time for
demonstration of actual charging of batteries (sdJeurs of exposure of solar panels to
the sun).

Reflective conversations

Reflective practice has been popularized as a peteneans of changing teaching
practice (Dewey, 1933; Schon, 1983). However, emsighan reflective practice and its
perceived ability to change teaching has beendinio the West (Ashraf & Rarieya,
2008). Researchers (for example, Otienoh, 2009nRé2r, Bidwell & Marsden, 2011)
have suggested that teachers in East Africa fiddfitult to keep written reflective
journals. These teachers are, however, comfortal#agage in group reflective

conversations. This preference for reflective cosaons rather than written reflective
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journals might be influenced by the view that Adricas an oral culture (Maathai, 2009).
Aware of preference for group reflective convermadirather than reflective journaling,

face-to-face meetings two and three were structasa@flective conversation sessions.

In the second and third face-to-face meetingsheacowere requested to tell their stories,
in terms of successes and challenges, experienvegdhe previous two-week period.
These stories formed their reflections as they gedan self-directed study, while
implementing the teaching and learning strategigheir classrooms. Each teacher had
an opportunity to talk about their experiencestudging and implementing teaching
strategies in their classrooms, while their collesgprovided audience and feedback
based on their own experiences, knowledge andsKitle reflective conversation
sessions were very friendly whereby teachers tatkehly and listened to each other,
with the intention of understanding one anotherlaadhing from the experiences

(Ashraf & Rarieya, 2008).

Reflective conversation sessions were closelyadlad those recorded by Stegman
(2007). Stegman’s study, done in a medium-size regt@rn state university in the
United States of America, involved six student-tess in music education holding
debrief sessions with their cooperating teachees one semester. In the debrief
sessions, student-teachers identified and discubs@dsuccesses and problems, while
cooperating teachers facilitated the discussioffisrenl suggestions, observations,

comments and advice.
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Teachers in this study shared their personal esmpees through reflective conversations
on the successes and challenges as the PDTsatedlthe discussions, offered
suggestions, observations, comments and advice&tegman’s (2007) study. Teachers’
reflections captured both their successes in imptging new teaching approaches and

associated challenges.

The following excerpts of a reflective conversatsmssion on how teachers catered for

slow learners are indicative of what transpiredrdyuface-to-face meetings. Nita, with a

burning desire to tell the story of what happenmeter grade one class started off:
May | share my experiences? They [slow learnersgvaevantaged in that, for
my case, | encouraged those who were inactivedrgtbup to be involved. For
example, | had a girl, Kate. Initially she was jasated alone. So | remember |
went to where she was seated several times, jusake her also take part in the
counting. | attached her to whoever | had chosem@g®up leader. | told the
group leader to ensure that Kate was also invalvedranging and counting,

because | had realized that she was not partingpathad to encourage her to
also arrange and count (Face-to-face meeting, 2).

Nita shared with her colleagues her experiencélping Kate participate in classroom
activities with her colleagues. Nita’s reinforcerhef students’ active participation
contributed to students beginning to take respditgibor their learning, as later on Nita
confirmed in another discussion that studentseslagquesting to become group leaders.
In response to Nita’s contribution on how she @tdor slow learners, PDT2
encouraged other teachers to speak to Nita aggatber more details on how she
catered for students with different learning ala$itin her class.

So those of us who are of the view that the sl@a#rers were not catered for, you
should try and borrow a leaf from that teacherdN#o that she can explain to
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you exactly what she was doing. We have to catesléw learners in activity-
based learning (Face-to-face meeting, 2).

After PDT2 encouraged other teachers to furthesatdiMNita on how she catered for
slow learners, Dennis was next requesting to dhiarexperiences. Dennis requested to
contribute to the conversation saying

May | contribute as well? Let me start with thesegs about slow learners. Now
in the group during the lesson, they were doingesamdeling; constructing
housing structures. So the fast learners came thpanmiidea that those houses
they had constructed needed to have some livimgs$hnside. So they resorted to
collecting some crawling insects and keeping theside. They then realized that
the insects were so fast. As insects were puhéy, immediately came out. They
[students] had to assign one of them [studentshgahat “we want you to find a
way of preventing insects from coming out”. Thismtudent was to manage the
insects inside the structure. The student decideé his hand to block the
insects and then realized that there was a riskeinlg bitten. They [students]
made a door so that every time they came with sectrand put it inside, his
work was to shut. So you see they were all workaggether to achieve their goal;
that the insects should remain inside. So | fotrd be very interesting that all of
them were now working. It was team work (Face-tefeeeting, 2).

Dennis shared with his colleagues his reflectiami@w slow learners were engaged in
his lesson through some kind of division of ladaennis’ taught the special education
class whose students had varied levels of leamtiilgy. His reflections on the students
taking up responsibility and deciding how they cbstructure their learning was striking,
prompting me to ask if the students took the itiiteato get insects as living things in the
houses on their own. Dennis continued

Yes, mine was just to facilitate where they wetéaparticipate in construction

and then after that one of the fast learners thotingne are people who live in

houses, so we must have some living things in$idgset structures. So they came

up with that one. | found that slow learner nowyveruch active, so that as others
went out scouting for insects and brought thengpened very fast. Sometimes
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when he opened, other insects came out. Occasgidralbroke the house; the fast
learners got busy fixing the house again. So thelevtihning became very
interesting. | really enjoyed it (Face-to-face negt?2).

During the reflective conversations, some teachadsfelt that slow learners had an
advantage in their learning through activity-bakeaining and collaborative learning. On
the other hand, other teachers suggested thalotvdesarners had become lazy and were
taking advantage, thus, letting the fast learnersidst of the activities. Dennis therefore
continued to elaborate on how slow learners intaradf his lessons did not actively
engage in their learning. Dennis stated

Now on slow learners becoming lazy, that one capnm elass during a number
work lesson [math lesson]. | placed them in a grihgm | asked them to sort out
bottle tops according to color. So a slow learnaits picking a few of the bottle
tops and then relaxes saying, ‘You keep on sortimgll only be receiving what
you have sorted out’. So you see, now he just bessomebody [decides his
role is] to receive instead of sorting togethert the concept of receiving was not
there; he was to sort out as much as possiblee$®mésn’t want, because the
exercise is strenuous (Face-to-face meeting, 2).

As the reflective conversations went on, the PDitkqal up areas that needed
reinforcement to help the teachers in implememnatiothe teaching strategies they had
learned. PDT2 realized that the reflections shageNita and Dennis concerned the
distribution of roles to group members to encourthgé participation. She clarified thus

What | am hearing coming out of your experiencesoies - the importance of
roles. Maybe somebody can comment on that frontvibeexperiences.
According to the content we have, as we plan fapeoative learning, we were to
make sure that when students sit in a group, theydre allocated roles. And the
other thing is, you know your students, how do patithem in groups? (PDT2,
face-to-face meeting, 2).
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Nita was teaching grade one mathematics, while Bamas teaching a multi-grade
special needs education class. They shared thegriexces during the face-to-face
session, thus enabling them to think back about tiey did in class, while they
received feedback from the PDTs and their colleag@ethe same time, through
reflective conversations, peers learned from edlobrs experiences unlike the reflective
journals which tend to be for individual writer’sitsumption. The reflective
conversations were greatly enhanced by the teddwrsent for their colleagues to view
the short video clips recorded during the clasentadion sessions. They were able to
critique and advise as they viewed the video @ipd offered suggestions on how they
might have handled different scenarios in classtd@mone hand, it was a bit surprising
to observe teachers easily consent to their callesigp watch them on video as they
taught; yet on the other hand, | realized thatrteethusiasm to watch the videos was
influenced by the individual teacher’s interest axditement that they had been recorded

on video.

The reflective conversations did not, however, laganuch of analytical and evaluative
discussions of what went on, and what would be dfiffierently in their teaching. As has
been noted by Otienoh (2009; 2011), the teachemsired at the descriptive level and
did not move to the analytical level. Their refleas were mainly descriptions of what
transpired in class. These reflective conversatiegre, however, a marked change from
teachers’ regular practice in the Kenyan contexthay were more detailed on thinking
about what transpired in class, than the remadchirs normally write when they do

self-evaluation of their lessons. Based on my meviexperience, writing scanty
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comments such as “taught” or “lesson was succéssftihe remarks column of a lesson
plan is the closest teachers in Kenya get to atteefiective practice in their teaching.
This practice of writing one, two or three-word kxdion remarks suggests failure by
teachers to even make descriptions of events indlassroom practice.

Professional dialogues

While reflective conversations could encompassgasibnal dialogues, these two aspects
are distinctively different in this dissertatiorndy are distinct in the way they were
enacted. Reflective conversations were part otfldsegn of the PD program and were
facilitated by the PDTSs, for participants to shimeir successes and challenges over the
two-week self-directed study period, leading taeetto-face meeting. Reflective
conversations were discussions about the “mecHamiickily teaching, tracing some of
the critical incidents that happened in classroeathing. Professional dialogues, on the
other hand, were discussions that emerged dursegttaface meetings, where teachers
got the opportunity to spontaneously raise keygssibnal issues of concern for
discussion. Such dialogues did not necessary ievalparticipants, as teachers got
together in small groups of two or three and endageliscussing an issue. Professional
dialogues were meta-reflections on professionaitm®, encompassing a wider array of

more general issues concerning the teaching profess

The professional dialogues were not regulatedlit@eid or moderated by the PDTSs,
though the PDTs occasionally got involved in sorh#he discussions and gave their
views on the issues under discussion. My interficetas a researcher was that the

teachers got an opportunity which they never heovehare with colleagues aspects of
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their practice which were puzzling them. An exangdle topic that came up was in
solving a mathematics problem: “What is one halbié third?” This problem was posed
by Churchill and then Dennis took to responding to an informal set-up just before
lunch during the second face-to-face meeting aseaseen in Figure 4.6. The dialogue
went on for about 15 minutes until the two teackgrded up on the blackboard, to work
out the answer to the problem, using both diagraimenistrations and numerical
calculations. It was only much later, as they finegésolved the problem that they were
able to link the statement question posed at thehang, to the numerical problem:
what is 1/2 X 1/37?

Figure 4.6: Screenshot of a Video during ProfessiahDialogue
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The following excerpts of professional dialogues ilustrative of the engaging debates
that arose during such discussions.
Ok, coming to this issue of technology, it is tthat in this program it [use of
technology] has come up very well. We hear of erhigg. It is just like more of
a song to most of us; but it is true that this gHe-Learning] in the next five
years, it is going to take over our system [torbpartant for teaching practice].
And if we are not computer literate; | am tellinguya teacher who was trained
during [through] the training that we received allege is going just to be
redundant. We are not going to feature anywheterms of acquiring and
meeting the needs and objectives of education.gshane changing. | challenge

you that if you go to an urban school, you seaidesit will challenge you [a
student will be more informed] (Mika, face-to-fateeting, 3).

In this professional dialogue, Mika veered into éinea of technology integration in
teaching and learning and sounded as if he wasgdais colleagues. However, his
contribution to this dialogue also brought out fisar teachers have when their students
are more informed on a particular aspect than tleeyrhis is reflected in his statement;
“I challenge you that if you go to an urban schgol) see a student will challenge you”.
By this statement, Mika meant that in urban schdbksre were students who were way
ahead of their teachers in access and use of tledhe® such as computers. Later in the
dialogue, he gave an example of a teacher who Ipedhia student because the teacher
misunderstood the student’s use of the word ‘winsldvom a computer technology
perspective. Mika elaborated further through prsifasal dialogue:
There was a teacher, my colleague | was sharirgydr@nversation] with. This
colleague of mine was not computer literate thesefee went into a class and
asked his pupils [students] ‘Il want you to mentiba types of windows, yeah'.
Then a student told him, Window 2007. So this teagias wondering what is

window 2007 Laughter.. In fact he punished the pupil in class (Facéte
meeting, 3).
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Mika felt, therefore, that if the teachers from Liowwa were to work in urban schools
with their low levels of exposure to computers thiée students there would be way
ahead of them in computer-related knowledge arlts skie became a strong advocate

for his colleagues to go out of their way to aceguirore knowledge and skills.

The PDTs got a chance to contribute to professidi@bgues as well. PDT1 picked on

one of the aspects Mika mentioned and responded:
Mika talked of a teaching philosophy. And becatmsg ¢urriculum is lived in the
classroom; at the end of the day, whoever writgguitriculumy, it is just on paper
— it is just paper-based until it gets to the glass), and that is where it is lived.
And that is why the personal interpretation of eiather makes it very different.
And the experience of each classroom very differ@gpending on how | have
interpreted that curriculum, how | feel it restsiche. If | decide it is too

restrictive, then I know that mine is just this fimav way of curriculum
interpretation] (Face-to-face meeting, 3).

Professional dialogues therefore opened up dismusdiaspects that were out of the PD
topic, yet very important professional matters. rfeh@ere many other topics including:
congested curriculum; personal teaching philosoeal outputs of an educational
system; and expectations of the quality assuramsyggction services of the Ministry of
Education.

Communal and professional commitments

As members of a community, there are communal respilities and expectations that
people have to satisfy. Communal commitments areites that a community member
participates in such as a women'’s group for snallesenterprises, a funeral in the

community or religious activities in churches orsgoes. A number of the teachers took
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time to attend to communal responsibilities andeexations such as attendance at funeral
service. While Emily, Perita, and Rita missed attene face-to-face meeting to attend
funeral services of their relatives, they still @ble to follow up with their colleagues

on the discussions and continued their commitnepatticipation in the research.

There was a different version of communal and @®itmal commitment observed in
Mika’s participation. Mika was a participant who ssalso a very committed Seventh
Day Adventist. Members of this faith in Kenya dd Bagage in any work on Saturdays,
which is their Sabbath day. Some of them do noheake time off from observing their

Sabbath commitment to prepare their meals for #ye d

Mika missed the first two Saturday face-to-face tings (7" May and 21 May, 2011).
He did not even participate in the technology amatent familiarization session, though
at least he was familiar with computers, being ofile four teachers who had worked
with computers before. He, however, worked withgastner, Churchill and another
friend, Timo, during the week and was able to fellap with the program. When |
observed him teaching in the classroom, he hagpgdathe teaching strategies so well
that he utilized most of the elements and strustofecooperative learning presented in
the PD content. He was, indeed, the only one Irvlsewho effectively enacted the use
of round-robin structure of cooperative learninghwhe grade 8 students he taught. By
his own choice, Mika finally decided to commit hiisie for Sabbath to his professional

development by attending the final face-to-facetingeon a Saturday,”liune 2011.
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The teachers were aware that Mika did not attervdotidk-related assignments on
Saturdays. He therefore did not have to explain ladynissed the previous meetings.
Indeed the teachers were the ones who made the &RIlime aware that Mika was of
the Seventh Day Adventist faith. When he attentdedihal face-to-face on Saturday, he
simply said that he had not been able to attentitbgprevious sessions due to “some
circumstances” (Mika, face-to-face meeting, 3).tl# exit interview, Mika confirmed
that he used to speak to his colleagues abouttwdretpired in the face-to-face meetings
1 and 2, held on Saturdays and they briefed himagswishared their notes with him. In
this respect, he mentioned his partner Churchithorand Josh as the colleagues he
consulted.
Theme: Self-directed Study
Self-directed study in this dissertation refersh® freedom to choose when and where to
study and the pace of study. The teachers remaiitedhe tablets that contained the
content for their study for the entire four weekshe PD. It was up to individuals and
pairs to determine their study time and place, &lpfcing their daily commitments,
which included professional, family and communaheoatments. While individuals
could determine when and where to study, and the patheir study, they needed to
accommodate their colleagues with whom they sharadblet. Based on data from my
observations and exit interviews with the teachieeg,codes emerged under this theme.
The codes are: peer-support, sharing and feedaadkthe technology stewarding.
Peer support, sharing and feedback
The PD was designed such that teachers would vadidboratively with their peers,

supporting one another, sharing experiences andding feedback to each other. Two
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teachers shared one tablet. The teachers had antapipy on day one of implementation
of PD (during face-to-face meeting 1) to choosé tbwn partners. They made their
choices of partners from the moment they startethonliarization activities for
appropriate technologies and the content. It wamntant for teachers to choose their
partners because they knew each other and cowddat for themselves the person
they thought they could work with amicably. Pairings important because it was
envisaged that teachers could be able to resotempal problems in their study process,
and also choose if they wished to collaborate aipgpsrt each other in planning for their

lessons as they incorporated the teaching strata@gie PD content.

Sharing one tablet between two teachers was adegign decision because this sharing
arrangement inevitably enabled the teachers tedwne of their experiences one-on-
one. | realized a few challenges, such as soméeaeadeciding to keep the shared tablet
for a longer time than their colleagues; and ftiees, the tablet became a tool for the
entire family as the teachers’ children and spousse interested in using it. Generally, |

observed that teams of pairs emerged for profeasemgagement during this period.

My observation of one of the pairs that did notrshthe tablet equitably suggests a
unique approach to learning and planning for lessdhe disadvantaged teacher in this
inequitable sharing - Josh - discussed with seveeahers to learn more about the
teaching strategies in the content, without necégsaading it on the tablet and
eventually taught a successful lesson. The lessdheosolar system (the topic of the

lesson which | observed Josh teaching) really eegyélge students actively as they
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developed models of the planets in the solar sysiém lesson illustrated in Figure 4.7
shows students working in groups with materialswtwlel the solar system. The different
planets and stars were modeled on flip charts laenl the students displayed their work
on the walls for others to look at. It is not commmo get such basic materials like the flip
charts in classrooms in Lumbwa School; hence, ties ased in Josh’s lesson were
acquired specifically for use during the PD period.

Figure 4.7: Josh’s Grade Six Students Engaged in @Gperative Learning

The lesson illustrated in Figure 4.7 was planneer aliscussions through peer
collaboration, sharing and feedback, involving enbar of teachers participating in the
PD, as explained by Josh during exit interview.

We used to share the activities. You know we dbaite enough time to go
through everything [to study PD content]. | wouddl him [Timo], you read the
first activity and | will go through the second otleen we shall exchange and
discuss. That discussing was even better thandppally reading. So in fact |
reached a place, | didn’t really get all the knayge from the tablet. | was now
getting from my colleagues. | could go to Emily d@alll her, this activity, | am
unable to interpret it. How do you do it? Peritssvaaound, Churchill was around.
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So they start explaining - now this is what we @s 1 took notes (Exit interview,
4).

This was an interesting approach to accessing Riebthrough peer collaboration,
sharing and feedback because, of the three teactetsoned by Josh, none of them was
his chosen partner in this study. His partner wiago] and he did not feature much in the
collaborative and sharing conversation Josh redeoeapart from when as a pair, they
read about the PD activities in turns. | had obseémhat Timo used to dominate the use
of the tablet, and rarely did | see Josh with #i®dt over the four-week period. Josh’s
approach could as well be a case of a disadvantageber resorting to other options, to
achieve the same goal, as those who were advantaged

Technology stewarding

Deployment of any innovation, including those ining use of new technologies
requires technical support, which Wenger et al0o@)0eferred to as technology
stewardship. Deployment of technologies in educatiprograms has to be accompanied
by technical support otherwise the users quickhfstrated. In this research, | had to
ensure that the teachers received the technicpbsupecessary to enable them to work
with the tablets, the solar panels and chargers #ssearcher, | moved into the village

where the research school was located and lived the six weeks during the study.

| was called upon many times, especially duringfitls¢ two weeks, to address technical
problems. Teachers, having never worked with talidefore, had many technical support

requirements during the first two weeks. Teachethe challenging context would
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normally have experience with technology devicehsas mobile phones, radios and a
few with televisions, mainly powered by motor vé@ibatteries. However, after
stabilizing their use of the tablets and the sokarging system over the first two weeks,
there were no more calls for technical supportrduthe remaining two weeks. | was
always able to get to the school in three to founutes, once | received a call, because |
lived only 3 kilometers away. One day, | receivaélaephone call from Emily, who was
in panic. She said: “The tablet has hanged andatamork” (Emily, personal
communication, April 2011). The tablet requiredetéisg through a process called
calibration. My attempt to help her over mobile pawoice conversation, to troubleshoot
and solve the problem was fruitless; so | immedfadeove off to school and resolved
the issue, which had scared Emily. She was rattygreaiensive and so could not

concentrate on my instructions on phone. She wasetdhat she had spoilt the tablet.

Later during exit interviews, it emerged that sarhéhe teachers had acquired
troubleshooting skills, through their observatidrihe procedures | followed in resolving
technical problems. Dennis said

In the beginning computers [tablets] were jammad. \B&ith time we were able
now to access the information. We used to invite tgpsolve the problems. You
never touched my device [tablet] for support, et dnes you supported were
able to share with me. | learned how to resolveptioblems. So whenever it
could jam, | could not actually hold back and waityou. | could give it out and
they resolve for me. For example, | learned hoveswlve the issues from Josh. |
could give him and he fixes the problem (Exit intew, 3).

Emily, who called me in a panic, mentioned heridifities with technology indicating
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Difficulties; may be the handling of the systesu realize that during the time
we were to charge from the solar, it [battery] wasable to take power. It could
take time. You find that the tablet itself sometanmeay hang. You operate and
then it disappears without your knowledge [inactimech screen]. Also accessing
the content took long. Later on | came to know howo about it. We resolved
these problems with your support. Your closeness;were very fast in coming
up to assist. There is a time | called you up. mtgd you to come and help me,
you came in very fast. | also realized that it [g#fowas just disturbing at the
earlier stages; before | had gotten used [hadhlrdifficulties operating the tablet
before getting fully familiar with its operationgifter | had gotten used, it was
easy for me to handle (Exit interview, 5).

The views by the participants indicate that theyned some troubleshooting skills and
also got more comfortable working with the appraf@itechnologies as time went by.
However, it is important to provide technology séegling for the users so that they are
not frustrated by new innovations and technolodie$or example, Emily failed to get
technical support to solve the problem she encoedteshe would have been frustrated
and might have thought of dropping out of PD. Asytbecome more comfortable
working with the technologies, the technology stelship required reduces. Indeed, it is
advised that one-on-one support by technology stésnia important, as individuals gain
the ability to drive their use of tools, eventuddcoming technology stewards (Wenger
et al., 2009).

Theme: Classroom Practice

The ultimate goal for professional developmenbitilitate in-school impact on
teaching and learning (Christie, Harley & Penny)40 The impact of the PD
intervention on student learning was out of thepgoof this study as impact might, for
example, manifest through improved outcomes oveng@ and sustained period focusing

on the use of the teaching strategies. Howeveretivere evident changes in the
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teaching approaches at the time of PD implemema@tassroom observations,
reflective conversations and exit interview datavited evidence of the changes in
teaching approaches. For this theme on classroantige, there are two codes namely:
Change in teaching approaches and use of localitepmaterials.

Change in teaching approaches

Teachers had indicated in the entry interviews dmabng the instructional problems they
had, three were most common: handling large clads&tsidents with mixed abilities,
lack of use of teaching materials and need to edenblogy. Based on the lesson
observation, reflective conversations and the te@Clown confirmation at the exit
interviews there were marked changes in the wajegsons were taught over the period
of PD intervention. Teachers moved away from useiaf learning and what they

referred to as lecture method to more learner-cedtieaching approaches.

| observed each teacher in their classrooms tegamrine during this study. In all lessons
| observed, there was changed practice that caukttnbuted directly to the PD
materials — the students were actively engagiragiivities and working with learning
materials. These materials were mainly found frobelocal environment. Only flip
charts and marker pens, which were used in ledsoight by Churchill and Josh, were
bought away from the local area. Otherwise mosheteachers used simple materials
such as clay, sticks, flowers, and leaves, whicteweadily available in the local

environment.



170
Two teachers, Dennis and Nita, both mentionedfédrdnt times that, if one did not
prepare and have learning materials as they impleeddehe teaching strategies, the
students would embarrass them. By “embarrass”ithpyied that learning would not
take place as their students were getting usedtieanvolvement in their learning.
Further, it is possible the teachers thought af tipetting embarrassed by their students
because | was observing their lessons as they mgplted the teaching strategies. They
would not have wanted to be in a situation wheesson | observed did not go well
because of lack of learning materials. Embarrassowrid also be understood from the
perspective that teachers’ participation in PDugi$ed the routine, whereas previously,
teachers were the ones who always provided thewnlauge’ by talking in class, yet
during the PD period the students were getting thece as well and contributing to

classroom discourse.

In their individual exit interviews, the teachenslicated how their involvement in PD
had benefited them. Looking back to their entrgiiviews, for example, Emah
mentioned that she did not know what to do whentabght her students and seemingly
ten or so slow learners could not grasp what waghta Teachers confirmed they had
learned some ways to resolve the difficulties.Stants by the ten teachers suggest their
participation in PD benefited their practice.
This course supported my work as a deputy heathéeaand being in charge of
curriculum, in reminding teachers about teachingtsgies. The technology saved
time. It was very possible for me to carry it [tthlalong and keep revising
[studying PD content] wherever | was - in schobh@me, or in church. | was

very impressed. Having gone through the first onicooperative learning, |
discovered that it was very effective. Cooperakearning has proved that it is



171

very effective in ensuring that all students pgpate and they learn from one
another (Churchill, exit interview, 1).

Rita stated:
| have learned about cooperative learning and lgtoew to arrange my class. It
has not been actually normal for us to group sttgjdnut because of learning

through this program, there is a must for themdshis have] to interact (Exit
interview, 2).

Dennis observed: “I had an opportunity to use tetdgy and the approaches outlined
were very interesting. They actually exposed miggoes [strategies] such as how to use
the round robin™ (Exit interview, 3). While Josh said, “There araumber of benefits.

I had a chance to use the tablet. The approachesheeeficial because they make
children active in class” (Exit interview, 4). Emibn the other hand, spoke of her
changed teaching thus: “I have improved my teachmethods. Where we were used to

lecture methods; now | have turned to use of dawin class” (Exit interview, 5).

Other teachers such as Nita spoke to the achieusraka realized in her teaching
approaches, directly touching on the topic of Pbe Stated:

| am also able to manage a large class, wheredupgwork is effectively
managed. Another benefit is that | have known npilpibetter than earlier
because | have had cases whereby even the slavetsdrave participated in
group work (Nita, exit interview, 6).

19 Round robin is one of the structures of coopeedearning where, students take turns in speakine,
after the other till they have all had a chancedwtribute or share their thoughts. The other coaipe
learning structure used in the content was think-gaare. Think-pair-share involves a student beigig
by thinking individually about a question, then tatodents get together to share their responseagied
on a common answer.
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Emah too spoke about her having acquired skillh&dling the dilemma she frequently
found herself in when handling students of varikilitees. She said, “I have learned
several things. For example, through grouping pupitan have some time to attend to
those learners who have low learning abilitiess¢éhones with problems” (Exit
interview, 7). In addition, Perita said, “I havengathrough the methods of teaching and
have liked them and they are helping me. In fabemit comes to teaching, | tend not to

strain very much because now, | am using thoseadsthExit interview, 8).

Timo also confirmed changes in his classroom pracdhus: “l realized that children
were very much interested in the lessons, they aiseactive. Even those who never
participated in class had opportunity to handlentaerial and also to do some work”
(Exit interview, 9). And finally, Mika as well ecled similar sentiments to those of his
colleagues by stating that: “Personally, | realiyéfited in terms of acquiring skills
especially the teaching strategies. | was abledaml some new teaching strategies such

as application of the round robin” (Exit intervie®).

The teachers’ views on how their teaching pracattanged as a result of PD were
corroborated by my observations during their teaglm classrooms. Due to the PD
implementation there were changes in teaching agpes with emphasis on learner-
centered approaches. The students engaged in gctiugies while learning with

materials derived from the local environment.
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Local learning material
As indicated in the previous sub-section, mosheflearning materials used in the
classrooms were sourced from the local environmiéns suggests that even in
challenging settings, where poverty has been ifiedtas a key indicator of such
contexts, teachers can still make the learning iaapee a rich one through use of locally

available material.

Indeed, teachers agreed on the need to impro\aseihg materials, while also voicing
concerns about expectations to improvise everythihgy said there should be room for
improvisation, but also for provision of some matksrspecifically bought for teaching
and learning purposes. These views arose from Emafiective conversation on how
she worked with grade two students to create fiaont leaves and flowers.
| was handling a creative arts class. As Josh gagltiresome to find materials,
and if you do not have materials, learning worketalace. We were doing a leaf
printing lesson and | had some problems with thetpaalthough children
participated very well. In fact, those ones whoalveays dull [passive learners]
are the ones who made the best prints comparén$e bnes who are always
active. For the paints we used, | just took therlees out and they used the
environment. They used leaves and flowers, andttienmixed with some
water. Then they made paint and that is what tseyg dor printing. But it [print]

didn’t come out clearly. So there is need to buys®f the paints (Emah, face-
to-face meeting, 2).

Emabh’s reflections, suggest that not only doeddbal environment provide materials
that can be used in making learning authenticHerstudents, but also that some students
who may have been missing out on learning becau$eio hands-on nature benefit

when learning with learning materials. This expacemust have helped Emah a great
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deal because; she was in a dilemma during the anigmview, on how she was supposed

to handle the 10 - 15 students who were slow learineher class.

As implied by Emah’s dilemma during the entry intews, some students that teachers
would typically leave alone in Kenyan schools, hesgathey are not able to cope with the
speed of their colleagues, only need a differept@gch such as more hands-on
experiences and they will learn as depicted inil€@u8. Indeed Emah confirmed that by
using cooperative learning and activity-based g strategies, she now had time to
attend to students “who have low learning abilityg ones with problems” (Exit

interview, 7). The students in Figure 4.8 were fittv special needs education unit who
require learning at their own individual pace basedheir challenges. Thus they
engaged in activities of different levels of cogomit

Figure 4.8: Students in a Special Needs Educationd3s with Local Material
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Theme: The Professional Development End Point
From data gathered during one-on-one exit intersiaith the teachers and PDTs, three
codes emerged under the theme the PD end poiohdesagain new knowledge and
skills; PDTs gain new knowledge and skills; andearerging sustainability framework.
Teachers gain new knowledge and skills
All the teachers patrticipating in the PD interventattested to having learned a lot and
gained both new skills and knowledge. While theheas consistently mentioned that
they had learned a lot from the PD, they also smhglut the two strategies that they were
able to address over the four-week period: cooperégarning and activity-based
learning. The teachers did not have enough tintkignstudy to explore the other two
strategies: Inquiry-based learning and use of looaimunity and environment as a

learning resource.

The teachers decided to improve on the first twatagies over the four week period by
going back to implement these strategies in th&i practice after the second face-to-
face meeting. This scenario where teachers decdékeir own how to proceed in PD is
a reflection of the qualities of adult learnersal-directed, independent, internally-
motivated, and self-regulated (Merriam, 2001; Rtdmer & Merriam, 2005). Reflecting

on the research process, | realized that teacleexdea more time than we had to address
all the four teaching strategies. Their busy teaglsichedules; their inability to share the
use of the tablets equitably (some teachers keptatbiet for a whole week before their

colleagues got an opportunity to use it); and thesh to “perfect” their practice of the
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first two teaching strategies made it impossibletfiem to study through all the four

strategies.

Teachers mentioned some of the specific aspegtshtietlearned. They mentioned that
they had learned computing skills — with some uslifigrent variants such as
manipulation skills, computer literacy, and compiotaskills. Mika’'s experiences
manifested the most use of the tablet, as he eatkisiuse beyond his own use to access
the PD content, but also attempted to use it aaehtng tool in his lessons. He said:
| acquired computation skills. The other skill&zording. Using the tablet; being
a math teacher in standard [grade] five, | was tibkngage where in the tool bar
we had an item on the use of something — calcul&mu know | have never used
that tool on the computer [desktop]. The tabletegane an opportunity to be able
to use it and enhanced my own skills in computatiovas able to pass it [tablet]
around to some of my learners. | used the tablelaiss. And more especially,
there was some content on perimeter and area,camcidentally | was also
teaching that topic. So on this topic of perimeted area,; it really gave me an
opportunity of using this [tablet] with the learsexccording to the content from

the tutorial [audio role-play] that had been présdron the tablet (Mika, exit
interview, 10).

Mika’s lesson referred to in the excerpt above matsone of those | observed. He had
planned to use the tablet in the social studielgsvhich | observed him teaching grade
eight students. He failed to bring the tablet tsslon that day, though later on after the
lesson, he was able to show me some content tHadheyped on the tablet. Mika’s
initiative to go beyond using the tablet for hisroself-directed study of PD content, to
using it in class, was a sign of a creative teawter was able to do more with new
technology in his teaching practice. He was thg tedcher who attempted to use the

tablet in class. As Mika confirmed, coincidentalyg was teaching the same topic in
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math on area and perimeter, that we had used iRBheontent to illustrate the use of
activity-based learning and cooperative learnirtgs Toincidence gave him an

opportunity to directly transfer the PD contenhis teaching practice.

Apart from the computing skills, teachers as wadhtioned that they had acquired a
variety of skills. These skills included: Socialllsk creativity, critical thinking,
analytical skills, interpretation skills, applicati skills, and responsibility skills.
Teachers’ views on their acquisition of new skiliging the study period are reflected in
Josh’s views.
Yeah, one skill is that | became creative. | canisfPD in this study] makes one
to be creative. We had to come up with new - yadithacome up with
something. That is creativity. Then you need sonteal thinking there. Also
children will be made to think as you ask questi@xiso the teacher becomes

analytical. Yes analytical skills, whereby you aizal what you are going to come
up with (Exit interview, 4).

On responsibility as a skill acquired as teachagaged in this PD, Nita observed during
her exit interview:
| have also acquired the skill of responsibilityhink | am more responsible than
| was because | feel | have to engage a few tegahds [learning materials] to
make the class active and to set them [studenisyygbhere is also an experience
I have had; | don’t strain anymore. You see wham g standing in front, you

have to shout, but when they [students] are grouymdcan even teach from the
middle of the class and they all get the instrugi¢Exit interview, 6).

This was an interesting revelation by Nita, tha bhd become more responsible thus she
had acquired a responsibility skill and was nowgdearning aids (materials) to make

her students active learners. These views werelvorated by my observation of Nita’'s
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grade one lesson. She had the most variety ofiteamaterials including three different
shades of flowers, used calling cards and botfie &5 represented by one group of her
grade one students in Figure 4.9. The view by tliga she was no longer straining could
imply that teachers’ lack the skills and knowledigat could help them teach with fun
instead of toiling and struggling so much. Thushsievelation makes a case for the need
for consistent and sustained provision of PD fachers.

Figure 4.9: Flowers from the Local Environment as learning Materials

PDTs gain new knowledge and skills

PDTs started from a higher level of pedagogical @ment knowledge and skills than
the teachers. Indeed the PDTs qualification toig@pete in this study was based on their
knowledge and skills in delivering PD, especiafiythe area of teaching and learning.
Nevertheless, the PDTs confirmed that they leanssd knowledge and skills as they
had anticipated during entry interviews. At thet éxierview, PDT 1 confirmed this.

I think in the past | have not had to support teaslin any other ways except

when we meet. This time, | even had to do it [supfeachers] on phone. You
know, | am just a phone call away; and | can suipiherteachers in the field.
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Something else that was very interesting; you khawing to do some audio
[record audio content] again to support furtheruoaow to think through and

see that because the teachers are not there witthgw best this message can be
communicated and therefore look for extra waysuidicig the role-plays — trying
to do a role-play to support the teachers. And thea video that can still further
support; and then have all these as tools thahé&eacan access and be able to
use.

| think even sitting with teachers just learnindisben and appreciate just what it
means to each of these teachers to be able tegetsato professional support. So
| believe | just improved on my listening skillsol see in the past in the other
courses, when we met on Saturdays, the teacheils Wwave very brief sharing
because there is still input to be done [PDTs’ ficéace presentations]. So the
Saturday would also have an input. So there waswsih of relying on what you
can give to the teachers in terms of input, othantsitting there and listening to
them sharing. So it was different for me this timéhat half day, that we met

with teachers (PDT1, exit interview).

PDT2 as well confirmed that she had learned angeglin both skills and knowledge as
anticipated. She said

First of all, I really gained a lot on the designipart — the instructional design.
That is the part that | learned a lot. How to deslgpw to load it [content] to the
tablet; yeah! That was the most learning | had. @éréicular part that | really say,
that | learned something that | didn’t know, wastipg the content in eXe -
changing content from Word [Office program] — authg the content. Yes that is
the part that | learned a lot.

As | listened to the teachers when we went forsé@nd and third face-to-face
[meeting], when they were sharing their experienaad as one shared a
challenge, the other one tried to give how to oeere it; then you tend to see
things in a different way. Maybe that was not hdwadl looked at it or how | had
solved my problem. Then you get like an alternatimenow to overcome. |
learned from the participants through their sharing

Ok, like when we were watching the videos, thereavieo lessons that actually
struck me. The first one, for class [grade] onasTomment that the teacher
made: ‘Is that Lumbwa?’ [Pseudonym for school]. flileally made me think we
really take for granted our environment and whacese do as teachers. So when
that teacher commented that way, and everybodynkdighen | thought ok, he
didn’'t actually look at it that this can actuallggpen in his own class. Yet the
teacher didn’t go away to go and get the thingarflsng materials]. She just got
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them around and used the same children and madesisen so nice that the
other teacher was wondering. Then there was thex &ésson for class [grade]
eight. The teacher that was teaching Kiswahilit tteasaid he was also actually
surprised he could do that. This means, therddtia us, as teachers that we
really don't try to think about. There is a lotgftential and the way we can
teach, that we just don’t get out of our way to Toe children were able to write

poems. In forty minutes they were able to writdrtbe/n poems and recite them
in class (PDT2, exit interview).

The two lessons that PDT2 mentioned, presenteceeedof change in teaching practice
in this study. Josh, who wondered if the video rdow of Nita's lesson he was viewing
was happening in his school, later on taught afeisat engaged his students as is
evident in the students’ product of their learndigpicted in Figure 4.10. It seems Josh’s
viewing Nita’s lesson on video must have inspired to actively engage his students in

their learning as well.

Figure 4.10: Students’ Model of the Solar System idosh’s Class

The other incident that PDT2 referred to was fronu€hill’s lesson, where in 40

minutes, students of grade eight were able to wof&ur cooperative groups, through
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activity-based learning to compose four poems. €lillis students are shown in Figure
4.11 displaying their poems composed in a 40-mitagson. In previous teaching
practice, Churchill mentioned that he would onlyé&aad one poem, which he had
already composed earlier and brought to the classias an example. He had used the
poem he brought to class to demonstrate what a gbemld look like, and then at the
end of his lesson there were four additional poeomsposed by students and displayed

on the walls.

Figure 4.11: Grade Eight Students Display Poems Caposed in 40 Minutes

Clearly the two PDTs acquired some skills espectalldo with instructional design and
technical skills on authoring content in HTML fortn@hey, however, also confirmed to
have learned from their interaction with teacharmsry face-to-face meetings. That their
engagement in this research was a new experientlegim, is confirmed in their
realization that they did not have to be the onaking presentations to the teachers as

the teachers listened, during face-to-face meetingtead they became the listeners
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while the teachers did most of the talking in theetimgs as shown in Figure 4.12. The
PDTs therefore facilitated learning by designing larning environment, organizing
resources and providing the tools while learniraktplace both in virtual offline
environments and the occasional face-to-face mge{ifanuszewski & Molenda, 2008).

Figure 4.12: Teachers and PDTs during Second Face-tace Session

Emerging sustainability framework

Discussions emerged on the way forward during tileean-one interviews with
individual participants, forming important data tbrs code. Apparently both the
teachers and the PDTs were keen on sustainingitiagives started through this

research.

The teachers were all unanimous that they stildledanore professional development,
especially considering the changing learning emvitents such as introduction of
eLearning to the educational scene. They felt these to keep upgrading their skills and
knowledge. Some of them including Churchill, Jost Bika are already enrolled in

degree programs in Kenyan universities. They arsynig programs in early childhood
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and special needs education. Enrolment for unityestudy by primary teachers is a
recent trend in Kenya as universities are openmthtough study programs called
school-based programs. Other teachers who havennolied for degree studies such as
Dennis, Emah and Nita hope to enroll, though thegit®d financial constraints which
they have to overcome before they commit themse®#®er teachers like Churchill,
Rita, Perita and Emily, had aspirations to enroliraining programs on use of
computers, since there are some small commeraialrtg institutions within the local
shopping centers with one or two desktop compuldrese teachers felt their
experiences’ working with the tablets was just gitueing on their journey to getting

more skills in using computers.

However, the teachers were also keen to havelfies Bo back to Lumbwa School and
provide more professional development programs@afy involving the other ten
teachers who did not participate in the PD intetieenin this study. When they learned
of the jiFUNzeni initiative which came up duringsdussion in the third face-to-face
meeting, the teachers suggested that this wousddwed platform for them to engage in
further professional development. Their requestatee the PD content on a website will

be actualized throughww.jifunzeni.com Once the content is on this site, the teachers

will be free to become members of jiFUNzeni andtabaote content as well as access
content developed by others through open accessgaments. Availing the PD content
designed in this study will actualize the contegasitory component of the jiFUNzeni

learning approach.
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The two PDTs were keen on not only sustaining ttedationship with the Lumbwa
School participants, but also to design more Pyganms on their own for other teachers
who always call them requesting PD programs. PB¥§sréed that their way forward
would include their going out to establish othexcteers’ PD needs through needs
assessment; design of instruction for blended iegrmand utilization of tablets to
implement PD through blended learning. The PDTaimetl the technology used in this
study including: ten tablets; five solar panelg;=tteries; five solar chargers; and one
flip camera. Therefore, they have the tools inrthands to implement PD through
blended learning approaches. They suggested tattbuld involve more members of
their professional development association in theire initiatives. They will involve
those members by first taking them through the ggs®f instructional design they
learned through their participation in this study.
Chapter Summary
In this chapter | presented the findings of thiglgt First, | presented contextual and
background information to the study, which includlee school context, teachers’ and
PDTs’ profiles. In the second part of the chapterelsented the findings of the study
through the themes and codes that emerged frontetiae | included examples from the
data to illustrate the themes and codes. The tesenel the PDTs both confirmed that
they benefited in terms of knowledge and skill®tigh their participation in this study.
Both groups of participants were keen to continugaging with each other on more

professional development. In the next chapteresent the discussion of these findings.
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CHAPTER 5: DISCUSSION

On the other side, it is nosidable that a person should learn how to teatheaéxpense of,
or without adequate knowledge of what to teach.

John Dewey, Lectures in the Philosophy of Education

Introduction

In this chapter | present a discussion of the figdiof this study. In this discussion, |
focus on research question one, drawing from thdirigs presented in Chapter Four and
the literature reviewed in Chapter Two. Researastion one sought to establish how
professional development, offered through a blerdadhing approach and delivered by
appropriate technologies, could inform potentiare to teaching practice in rural
western Kenyan — which this research describeschalienging context. | present the
discussion of questions two and three in ChapteaSithey deal with issues of

implications, sustainability and scalability.

Data from teachers’ responses at exit intervieaf{ective conversations during face-to-
face meetings, and my observations of the teacpeastice in the classrooms suggest
changes in teaching approaches could be diredtlipaed to the professional
development in this study, since nothing else chdryring the study period for the
teachers. While this study cannot claim to haveeradimpact on student learning, the
apparent changes in teaching approaches suggesfeshaere made in students’
learning experiences over the period of this stlrdyheir previous practice, teachers
used the lecture as the primary method of teacling students were encouraged to

remain quiet and merely listen to the lessons. i&sgnted in Chapter Four, after the
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professional development provided in this studyhderved teachers engaging students in
their learning through activities that used reaébiynd local resources like flowers;
bottle tops and calling cards for counting; clag aticks for constructing building
structures; flip charts to model / draw the solstem; and cooperative group work to
compose original poems. These observed changeaghihg approaches can be directly

related to the teaching strategies advocated iRPiheontent.

Teachers reflected on the changes they were exgergeduring their reflective
conversations. For example, Nita asked her collesigiMay | ask a question according
to what we are doing surely. Do you think this ce@pive learning will be like a project
whereby the impact will be felt in a few years tore?” (Face-to-face meeting, 3). This
guestion provoked more discussion as teachershegiianing to see changes that they
thought could impact on the whole school’s teacland learning processes in future.
Josh shared the experiences he had with his studdat asked him:
Mwalimu [Kiswabhili word for teacher], why can’t you brirgur visitor again?
They believe that when | went in with Mr. Brown [MPnguko], with some
camera, that is what made me do what | was doesgft the way | did]. So | told
them again next week | will come. And | am now aimaals [teaching a topic on
animals]. | told them now next week, we shall bekiog at animal feeds. So go

and look for any green plants, we shall name theddiscuss] how they help
the animals and | will again bring the visitor (Ego-face meeting, 3).

The discussion shared by Josh on the request spudsnts and the question asked by
Nita indicated that during the period of this stuldgth the teachers and their students
realized the changed teaching practices. These diateechanges suggest the importance

of engaging adult learners in activities that haalevance to their work and can be of
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immediate use. These are important tenets of &hrhing theory, situated learning and
activity theory. The teachers were not only addngstheir identified needs, but they also
immediately applied what they learned in their wodkitext. Discussion of the subsidiary
guestions under research question one is presentiee following sections.

Question 1.1: Designing a Course for Blended Learng

In this section, | discuss the instructional deggncess of the PD content for blended
learning in this studyThe findings suggest the teachers’ practice chaagedresult of
their participation in this study. However, no ohgi can be made about the long-term
impact of this PD intervention as that is outsige $cope of this study. From the
findings, it is also evident that the PDTs gainkitissand knowledge, arising from their
participation in developing instruction and leadfage-to-face meetings for teachers in

this study.

The teachers’ enthusiasm and motivation exhibitbdlenhey participated in this study
point to the importance of availing local opporties for teachers’ professional
development. As argued by Christie et al. (2008) r&@mains a relatively ad hoc
occurrence in Kenya, owing to erratic and irregélgading among other reasons. These
scholars wrote case studies on continuing profeasidevelopment in Kenya and South
Africa and suggested there is never a guarantegpfoortunity for professional
development through the career life of a Kenyaohen Specifically, for teachers in a
challenging context, such as the ones in this stciolgnces for such opportunity are low,

if not non-existent.
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Therefore, the value of blended learning in thdlehging context illustrated in this
study was evident through the commitment exhibitgthoth teachers and PDTs. It
suggests strongly that PD can be provided to teeadhers in challenging contexts if the
common model for delivery where teachers are reohénsm the classrooms for
extended periods is changed. Teachers’ lack ofsadoeprofessional development denies
them an important part of their professional ldad opportunities for alternative
approaches such as blended learning offer profozsseon and Murray (2008) suggest:

For developing countries, we propose a type of @ttRative that leverages not

only technology but also the skills of the in-cléesacher, that utilizes not only the

Internet but also lower-tech delivery platformsg dhat is created not only by

developed countries of the West but also by edus@&tanany countries
worldwide (p. 85).

Implementation of PD in this study, based on tR&J/Nzeni learning approach,
emphasized the importance of a needs-based appmatinded learning, delivered
through the most appropriate technology option#) wontent developed by local
experts. The inclusion of both locally relevantidébased OERs and contextually
adaptable global web content contributed to thhenticity of instruction designed for
blended learning for the challenging context. Thasgects in designing content for
blended learning in this study included: contentaligoment by local experts, use of
African open educational resources and acces®bmbieb content that could be
modified. | elaborate on these aspects furthemérfollowing subsections.

Content development by local experts

Involvement of local experts in designing blendearhing for teachers in a challenging

context, as experienced in this study, emphasieesitsvity to the local context in terms
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of relevance and degree of academic sophisticatisexplained in Chapter Four, the
PDTs, while making choices on PD content, ensure@s clear enough for the teachers’
understanding and relevant to their daily teachireachers would have faced difficulties
if the content had not been personalized to th&nr xnowledge, situated to their

contexts, and relevant to the daily teaching tasks.

Unwin (2005) asserts the importancdaxfal content development is continually stressed
in international meetings on ICT for Developme@T4D). He states
Scarcely an international ICT gathering takes plaitkeout a call for emphasis to
be placed on the need not only to produce locaketnbut also to train people
across Africa in appropriate content developmeet.déspite this rhetoric, the
picture on the ground is very different. Thereeswlittle multimedia content
being developed by and for African people (p. 120).
The importance of locally developed content in édrhas been emphasized by Chitiyo
and Harmon (2009, citing, Zinyeka 2005), who argted to be able to integrate ICT in
Zimbabwean education, relevance of content wasjarrabstacle. Thus, they noted that
the current heavy dependence on external contewitafly leads to problems of
suitability and relevance in solving local Africaroblems. While well known, there have

been few initiatives that have addressed this idsséead, the majority of projects tend

to import content from organizations and instita§on developed countries.

My experiences from working with the PDTs as laegberts in this study suggest that it
is viable to engage local experts to develop cdnadly relevant contentndeed we
created contextual and authentic work-based aetsveituated in the workplace practice

and aimed at developing the teachers’ ability teesproblems in their everyday teaching
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roles. The PDTs stated that they had gained in §latls and knowledge in their
engagement in content development. The words ofZPE2iptured their appreciation and
sense of empowerment.

When we were planning during the instructional gesive went through [a] step-
by-step process so that we can do it ourselvescaiiglan, upload [multimedia
content] to the tablets, delete the informatioanphfresh, design a different
course and do it all over again. And that is whatphan to do after this [end of

PD]. For us it was a learning experience and we eslly benefited (Face-to-
face meeting, 3).

PDT 1 as well pointed to their gained knowledge skillls in instructional design, which
they claimed they would utilize in their future exggments. She asserted that
When we wrote this design, we were thinking beydistause we have been
working with other teachers. We thought probablewkhis is through [after this
study] we will be able to use the same [knowledy skills] with other teachers
and even write more [design more PD], so that nmage teachers will benefit
(Face-to-face meeting, 3).
With the views above, | am confident the two PDTK iw future be leaders for
subsequent African educators who will contributed@Dtent for teachers. I look forward

to my continued contribution towards this aspinatomce | return to my own university

and embed this approach within our masters programs

With expanding availability of new and emerginghteclogies such as smart phones and
tablets, | am optimistic that there will be a steattrease of local content developed in
Africa on the World Wide Web. For example, an miitre such as Nairobi’'s Innovation
Hub for the technology community is an open spacédchnologists, investors,

technology companies and hackers to create cooterting a wide range of varying
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interests of consumers (iHub, 2012). While stilthe early stages, the iHub is a positive

step toward content independence for African edusatnd their students.

Over the past few years, there have emerged nemwagpes such as the open
educational resources (OER) movement that are maikpossible for African experts to
develop content and avail it for other users withirica. Recent trends show that both
OER Africa and TESSA — the two most prominent OEgaaizations in Africa - are
enabling increasing availability of content devadby African experts. e use of

OERs as sources of relevant content for Africartexds is discussed in the following
subsection.

Use of African open educational resources (OERS)

Open educational resources are emerging as a sdjoational initiative with the
potential to reduce costs in production of educetionaterials (Daniel, 2010). Sir John
Daniel, former President and Chief Executive Offisgethe Commonwealth of Learning,
asserted that finding suitable OERs and adaptiegtio the particular approach to a
topic that an institution wants to take, presenésgossibility of major cost savings. Cost
saving may include both (1) the monetary costptochase of learning resources and (2)
the time required for skilled labor to develop, nfig@nd / or design learning objects. For
example, by utilizing the OERs from TESSA, we tbeds time on writing content for

the fourth unit on use of local community and eoriment as a resource in learning.
Likewise, if we had gotten contextually relevantlimuand video clips, we would have

saved on time and money taken on recording, edaintgproduction of audio and video
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content. Since we posted our audio clips on TES&¥#essite, it is now possible for other

users to realize savings, if they find our two audips relevant.

Open educational resources present PD providersowittent that is shared freely for
others to adapt and use by either translatingthiéo language of choice, or modifying to
fit their contexts and objectives; with options $braring back so that others can also
benefit from the improvements made to the mate@&Rs offer opportunity for
educational practitioners in challenging contexiseas to quality content that would not
have been possible a few years back. Continuedsatoc€ERSs will alleviate the
limitations of access to educational resourcesiah £ontexts. OERs are mainly found in
online repositories, and therefore the PD providegsiire access to facilities for
downloading the material before using them asrdfliesources. The increasing
availability of converging media devices, includsmgart phones and tablets, coupled
with expanding internet access through mobile pteameice providers, will hopefully

make it easier for PD providers to access OERSs.

Access to relevant OERs will increase if local lighducation institutions develop
repositories. Following her research at Moi Uniitgrsn Kenya, Gakindi (2010)
recommended the university should initiate an OEdept. Her research findings
revealed that both faculty and students welcomeddéa of OERS, and there were
experts willing to provide support to the institutiin setting up OERSs. Further, the
Kenya Methodist University has initiated discussiom the viability of OERSs at their

institution (OER Africa, 2011). Initiatives such ta® ones mentioned here will hopefully
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expand access to quality educational content faryie teachers, including the ones who

participated in this study.

The jiFUNzent* repository is under development, and it has theniil to contribute
towards availability of contextually relevant OEfs challenging contexts such as the
one in this study. The jiFUNzeni repository is dissed further in Chapter Six.

Drawing from global web content

| have already made a distinction in Chapter Fduihis dissertation between regional
OERs and global web content. While OERs are tyjyicabources found in designated
OER repositories, there are other sources of cotttahare not necessarily from OER
repositories. Two of such examples used in thidystwere the open access video sharing
site YouTube and the Latika Roy Foundation. The $aorces illustrate global web

content that could be used in providing PD contenthallenging contexts.

There are millions of YouTube videos available lo@ ¥World Wide Web. Although
YouTube was created in 2005 as a video sharingcsefor the everyday user, its
potential for use in education has been growing) witlleges and universities creating
their video sharing webpages called YouTube chanf@rielson, 2011). Apart from
YouTube, there is another related site, with metevant videos for educational

purposes, called TeacherTube. This is a site li&eTYibe for video sharing generally, for

1 See jiFUNzeni site for more detailsvatvw.jifunzeni.com
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educational purposes, and particularly contenirfstructional purposes. According to
Rios

The goal behind TeacherTube was to provide an eiammunity for sharing
instructional videos. The concept is essentiallygame as YouTube, except that

the videos are required to be instructional. Teallige is free to join and there is
no cost to upload videos created (2008, p. 462).

Both YouTube and TeacherTube are designed in akeyanyone with Internet can
access and utilize the videos. Anyone can, as wareljte their own video sharing channel
by subscribing with their user name and passwangs dives PD providers and teachers
an opportunity to create and share content asdsrigey have access to the Internet. In
addition, for a challenging context, with simplédmet enabled cellphones with inbuilt
cameras, educators can create educational videloshane with others around the globe,
through YouTube and TeacherTube. These videos egatiicularly valuable if they are

situated within instruction and linked to instractal strategies and curricular topics.

There are numerous organizations with rich edunatioontent on the World Wide Web.
The Latika Roy Foundation is one example of sugfaoizations. By searching at

various sites, educators and PD providers aretaliletermine the most relevant content
for their context or their needs, and use the alkeland acceptable channels to access
such content. For us to utilize Latika Roy Founolgs content on activity based learning
involved emailing the foundation requesting permisso use their content. With current
global connectivity a phone call or an email messag easily available communication

channels to use in requesting permission from garozation anywhere in the World for
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global content which can be used in a variety oél@ontexts. Many organizations have
space dedicated for communication with people whg need more information on
content on such sites. The most common approdohn &suser to type, in the space

provided, a message or request with the relevantiiication details.

As educators and providers of PD in Africa drawnfravailable global web content, they

will have to be aware of the advice provided bydaW2011). Citing Williams (2000),

Ivala warned
Additionally, for African and other developing cdtias to share and collaborate
in ‘internationalization’ forms of education, theged to develop expertise so that
they do not only become consumers of another cgisrgroducts, however
irrelevant they may be, but can act as partneas ianterprise (by being active

producers of content/knowledge), as well as gaiakcmess to new resources
(2011, p. 84).

Content development approaches like the ones wekinghis study will guard against
Ivala’s fears of Africa remaining a consumer of ieort developed elsewhere. As
demonstrated in this study, African professionalali@oment providers, such as the
PDTs, can create their own original learning olgexs well as draw on Africa-based
open educational resources and global web resotiratare relevant to the needs they
seek to address. Indeed Ivala’s (2011) suggedtmtninformation technology has made
the education processes and products more opdbljrenathers to use and build on the
existing knowledge and practices, was demonstiatéds study. By utilizing global

web content we enabled the teachers in this stutbarn from experiences and practices

from other contexts.
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As lvala (2011) states, global content has to goufh a value addition process, which is
essentially adaptation of the material to localtegts. According to Ivala, “this value
addition should take care of localisation of matsrand services, adaptation of
materials, sensitisation of the processes to tte kultures” (2011, p. 93). To succeed in
value addition and localisation of content, thess to be access to relevant resources
such as stable Internet and electricity. Avail&pitif these resources will enable ease of
access to global web content and open educatiesalrces. As was the experience in
this study, we developed content in Nairobi, theyan capital where there was stable
Internet access and electricity. As content alayesdot ensure learning, other
supportive resources are equally critical such gesoal and sound pedagogical process.
This is a central component to the jiFUNzeni apphoahich was tested in this study.
Question 1.2: Appropriate Technologies for Blendedlearning in a Challenging
Context

For a challenging context that does not have tisechafrastructure such as electricity,
and Internet connectivity, coupled with teacheaskl of access to professional
development and learning resources, this studstitities that it is possible to develop an
approach that uses alternative ways of providingssto offline multimedia content for
teachers’ PD. The alternative ways used in thidystocluded use of inexpensive tablets
- the Smart Q — to provide access to multimediderdrto enable self-directed study

while utilizing the abundant and reliable solarrgye
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The findings in this study support the use of appede technologies to provide PD
through blended learning in a challenging cont&kese technologies neither require
high levels of technical expertise nor large spateh as laboratories for their
installation. Conventional approaches for PD has@aled more expensive hardware
such as computer labs and more complex softwatalb@require a heavy investment in
expensive network servers, air conditioning andisoooms to prevent dust and
burglary, and significant training and support, agother requirements. In the
following subsection, the focus is on use of tabbet appropriate technology in this
study.
Appropriate technology I: Tablets
Tablets are fast becoming the devices of choicedoiorming a variety of functions on
different digital platforms. However, in 2008 whEtfirst became involved in the initial
plans of the jiFUNzeni learning process, there wemny few options for tablets available.
Over a period of four years, the tablet landscagsedinanged a great deal. Currently there
are multiple brands of tablets in the market atedhprices. Examples include Apple’s
iPad, Smart Q from Smart Devices Company, Samsubdgiaxy Tab, HP’s Slate 500,
and many others. Currently, the tablet segmentésal the fastest growing of the
technology devices, with new models coming up fegqly. Tablets have a range of
variations including computing capability, waysnsénipulation, operating systems and

costs.

This study suggests that tablets are an appropeetamology for the delivery of PD

through a blended learning mode in challengingexdst Tablets have low power
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requirements as compared to desktop computerptmps. Tablets have capability for
playing multimedia content and are typically usedatput devices to access existing
content rather than as input devices to developecdnThus tablets are not, for example,
used for doing the heavy tasks such as typing tmogiments, printing or processing
videos which are tasks more easily completed oktdesind laptop computers.
Therefore, the content development in this study d@ne in Nairobi, a location with a
more stable power supply, Internet access andpagmputers because content

development is a more complex process.

Once content has been developed on input device&lptops, it may be uploaded on a
memory card or storage device to be accessed midabablets operate on easy to use
apps unlike computers that run more complex so#vpacckages, which take a long time
to learn how to use. For this study, inexpensivagBust tablets such as the Smart Q
showed good potential to support PD through blendéahing. The Smart Q, which was
used by the teachers for self-directed study oPhecontent, had pre-loaded Ubuntu
open source applications from Linux Foundation,chgupported a number of digital
media formats including photographs, HTML filedy@sk reader, PDF content,

dictionaries, video and audio files (jiFUNzeni, 201

As the teachers mentioned in their exit intervietls, tablets enabled them to personalize
their learning by accessing content wherever thegtwncluding at home, in school, and
some even indicated that they used to carry tHettatith them to church. As recorded

in Chapter Four, one teacher asserted that dureetoanvenience and portability of the
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content on the tablet, coupled with his busy scleeds the deputy head teacher, he
carried the tablet around with him and studied vetven he got some free time

(Churchill, exit interview, 1).

Teachers, therefore, had access to the contenistamtty throughout the period of study
and could refer to any section of the content whienthey needed. The blended learning
PD in this study was a marked difference from taditional face-to-face PD seminar,
whereby once teachers leave the training venug,dbaot have access to multimedia
content. During a traditional face-to-face PD samitypically the take-home content is
a teacher’s personal notes or a training manuahignstudy, PD time was extended
through multimedia PD content available to teaclerthe tablets for self-directed study

anytime anywhere.

Based on findings in this study, | anticipate theibe more opportunities in future for
blended learning in similar challenging contextsrase robust tablets become available
at reduced prices due to competition in the maiketre will be opportunities to work
with any of the numerous models of tablets, dependn compatibility with content
formats, affordability of tablets and relevant asgtructure such as electricity or
alternative power options including solar energyefE is a potential to leapfrog to the
use of tablets for teachers’ professional develogm#ile bypassing desktop and laptop
computers in challenging contexts. This would Ibeilsir to recent examples such as the
leapfrog cell phones for those without existingdiames telephony. However, without a

reliable source of power to charge the tablets;susechallenging contexts would still be
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unable to access PD on any device. Thus solar gmeg a reliable source of energy for
charging the tablets used in PD and is the focukefollowing subsection.

Appropriate technology II: Solar energy

In this study, solar energy was the only alterreapewer option explored. Careful steps
were taken to enable the appropriate use of sokngg, and these steps were critical for
the success of PD. These steps included both feenddy of the solar chargers and the
process of charging the batteries and tabletsxpBmed in Chapter Four, assembling
the solar chargers was an effort that involved waykvith experts who included a
professor and his doctoral student at the UniweddiCalgary’s Engineering Faculty and

a technician in Kenya.

Involving expertise from both the developed wofiada) and the developing context
(Kenya) was important in terms of transfer of kneade and skills, as well as in
expanding the profile for the Kenyan technician #relbusinessthree principles
suggested by Pilloton (2009), which designers ghetlldy and adapt in the appropriate
technology discipline, were applicable in assengothre solar chargers. These principles
include: “Building as a generative process, thenogation of local resources, and using
craft production as economic empowerment” (Pillo2@09, p. 6). In other words the
principles suggested by Pilloton emphasize useda#lly sourced materials and engaging
technicians available in the local community ineasbling appropriate technologies such

as solar chargers, as happened in this study.
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Assembling the solar chargers in Kenya also pralalenore affordable and scalable,
sustainable solution than if assembly had been do@anada and the completed units
shipped to Kenya. The cost for a complete solargthg system including, a solar panel,
battery, and charger, was US$ 70. This cost wasively inexpensive, compared to what
the cost would have been, if | had purchased this pad assembled the chargers in
Calgary. Estimates from the Faculty of Engineeruicated that it could cost abdut
$ 200 to buy parts for one solar charger in Calgang up to about US $ 500 to acquire

one complete solar charging system; including argmhnel and battery.

Getting the charging process right was yet anathportant aspect which contributed to
the success of the PD intervention. The teachecspalticipated in this study had not
previously dealt with solar energy. My reflectiaafter going through the research
process suggest that generally we take for grasuste of the resources within our reach
without taking advantage of or noticing the impade of resources such as solar energy.
Kenya is blessed with adequate sunshine yet pélopie have not generally utilized it as
an alternative source of power. Indeed while teechmtially had challenges with the
number of hours required to collect enough solargnin the storage batteries, they
finally understood that they needed a long periioat ¢east 7 to 8 hours. At the end of the
study, the teachers appreciated the use of satageto power the tablets. Appreciation
of their use of solar energy is evidenced in thi®¥dng statement.

It [use of solar energy] was a convenient way dfigg the energy because it was

readily available, so long as there was the sumag portable and easy to

manage. We didn’'t need a lot of training for usise it — just needed to know that
the red terminal fits with red and black with blgdksh, exit interview, 4).
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The words used by Josh echo the key tenets of ppate technologies. To be
appropriate, technologies should cause least disruto the societies in which they are
used, and users should have the ability to marfegtethnology on their own
(Schumacher, 1973). Conteh (2003) suggested tpabagate technology should utilize
locally available material and energy resourcef) taols and processes maintained and
operationally controlled by the local populatiomelteachers in this study demonstrated
these tenets of appropriate technology by easilyagiag and using the solar charging
system.

Appropriate technology Ill: Mobile phones for commaation

Mobile phones were utilized minimally in this stuldy communication between
participants. There was no in-built design requeatmn the PD for use of phones,
although they naturally became a convenient meaogromunication between pairs,
peers, PDTs and me. Use of mobile phones was eepldly PDT1 as: “support for

teachers was just a phone call away” (exit intevyie

There were three instances when the mobile pharas i so handy. As indicated in the
findings, when Emily’s tablet failed to work, sheed her mobile phone to alert me of the
problems she was encountering. If one or both dfagsnot had access to mobile phones,
technology support to her would definitely haverbdelayed until | appeared in school. |
initially attempted to guide her, through phonewasation, by attempting to
troubleshoot the calibration process of the Smatiu@the phone support did not work

well because we had not thought through or preplareslich an approach. I, therefore,
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immediately went to school and provided the necgdsahnology stewardship.
However, several times mobile phones were usetidparticipants to address schedules
of specific components of this study or inviting toeobserve lessons. If | was to do this
research again, or when | implement a related resgaoject in another site, |1 would
include mobile phone support for troubleshootingopses. | would include a brief face-

to-face session for operationalization of the n®mpihone support process.

Mobile phone communication was also used for oftigrelated support aspects with
Mika, who had some unique circumstances, incluthitg-related commitments. After |
observed Mika’s lesson, he started to ask somediquesoncerning specific aspects of
the PD content. Realizing that Mika had alreadyseustwo face-to-face meetings, |
made a phone call to PDT1, who guided Mika by radpw to the content-related
guestions, which | was not able to respond to &ffely. Mika and PDT1 had a
discussion that took about 25 minutes and bothehtwere satisfied with the telephone

support approach used.

Another instance where we used mobile phone consatian was during the exit
interview with Mika. Mika had gone off to Nairolthe Kenyan capital, to attend to
personal issues, so he was not available at trexlatdd time. | later called Mika on
phone and conducted the exit interview with himeJéninstances when we used mobile
phone communication suggest the options availabbdallenging contexts for

supporting teachers in blended learning. When pistances cannot allow for meeting
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face-to-face, mobile phone communication is a @aigtion for conversation in real

time.

Mobile phones are increasingly gaining prominerggrortant educational tools in
developing countries, in which challenging contdiis the location for this study are
common. Some institutions in developing contextafimca have previously used mobile
phones to enable access to educational programey.ifitlude the University of

Pretoria’s implementation of mobile learning (m-tr@ag) at the Faculty of Education
(Brown 2003); the Makerere University’s use of SM3esearch supervision in Uganda
(Muyinda, Lynch & Lubega, 2008); and the Aga Khamérsity’'s use of SMS in
educational leadership programs in Kenya and TaaZz@nguko, et al. 2011). These
three institutions’ use of mobile phones in edwral programs, points to the importance

of the mobile phone as an appropriate technologgHhallenging contexts.

Mobile phones are the second most accessible fomfiamation communication
technologies in Kenya, after radio. While radio [88&@6 penetration in the population,
mobile phone penetration was at 64% or 25 milliengde of the total population of
Kenya by end of 2011 (Communications Commissiokeiya, 2011). On the other
hand, the commission reported that fixed line tetee had declined to 374,942. Mobile
phone service charges in Kenya had dropped tonaadahe equivalent of US $ 0.04 per
minute for calling both local and international rams, while text message charges were

as low as US $ 0.013 per message (Nation Rep@fi&f). Mobile phone subscribers in
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Kenya paid for only the calls or texts made rathan having subscriber plans, such as in
Canada, where whether you use the service or aothgd to pay the bills for the plan.
Question 1.3: Supporting Teachers in Blended Learnig
In proposing to implement blended learning in 8tigdy, | was aware that this was going
to be a new experience for teachers because tlieydigreviously participated in
blended learning or worked with tablet devices. Texhers therefore required support.
Among the support mechanisms discussed in thisoseate: occasional face-to-face
meetings; sensitivity to language and local cultasdf-directed study and peer
collaboration; and technical ICT support referre@s technology stewarding (Wenger,
et al. 2009).
Occasional face-to-face meetings
Occasional face-to-face meetings were held forthign total, three face-to-face
meetings were held on Saturdays to avoid interterevith the school programs during
weekdays. The purposes of the face-to-face meetiegs to familiarize teachers to the
PD program including the use of appropriate teabgies and the self-directed study
process and to allow the teachers share their expers in PD through reflective
conversations on successes and challenges. Tlwestoféace meetings gave teachers

and PDTs an opportunity for feedback on progress.

The formal familiarization session to both the appiate technologies and self-directed
study process was held in the first face-to-faceting. In the second and third face-to-
face meetings the teachers engaged in reflectimearsations which were moderated by

the PDTs. Teachers’ attendance during all threding=ewas high, with nine of ten
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teachers attending face-to-face meeting one; éégithers attending face-to-face meeting
two; and nine teachers attending face-to-face mgétiree. The high attendance rate was
indicative of the teachers’ commitment to theirtggpation in PD, especially
considering that the meetings were held on Satsrddaen they might have been at

home with their families or attending to other cotments.

While developing the PD structure in this studyas cognizant of MacKeracher’'s

(2004) advice that educators should be aware tretidering adult learners to be either
independent or self-directed does not mean thayotloeed instructionlhus, it was
important to consider the amount of time teacheysldvdevote on each of the
approaches being blended — from face-to-face icstiuto self-directed study on tablets.
In this study, offline self-directed study was fgfredominant learning approach supported
by fortnightly face-to-face instruction as portrdyia the notion of a continuum of

practice approach (Crichton & Childs, 2008). Thatowium of practice presents a
selection of different instructional approacheggiag from complete face-to-face

instruction to complete technology mediation.

Being aware that the teachers had full teachinddeeth most of them teaching during
all the available 35 or 40 lessons during the waekdesigned PD such that the teachers
would draw from their study of the content as thignned their lessons. This approach
of embedding the PD activities within teachers’-tlayay tasks was consistent with
adult learning and situated learning theories arabked us to create content that was of

immediate relevance to the teachers’ daily workti@nother hand, face-to-face
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meetings were limited. Initially planned for fiveeetings, we reduced them to three and
held them on Saturdays. The blend amounted to ¥@®®dime as whole group face-to-

face interaction, while 90% was committed to sélécted study and peer collaboration.

During the familiarization session to appropriaehnology, despite the teachers not
having used tablets before, it was heartening tem@&dhat they did not need weeks of
instruction to become comfortable users of tablEte familiarization to use of tablets
focused on the key apps that teachers would neeasetin their study of PD content.
Unlike computers that require extended periodsiwbdduction to use of the programs,
introduction to use of tablet apps takes a shiorétiFamiliarization to tablet use took the
participants less than four hours. They workeduglothe key apps and content formats
including HTML web content on Midori Browser, listeg to audio clips and viewing
videos on SMPlayer, and reading PDF content ondévidocument Reader. This speaks

to the appropriateness of tablet technology in seofrease of use.

Teachers in this study reported they were satisfigtal the process of familiarization
through which they were introduced to use of thidetadevices. They all appreciated the
blended learning approach used in this study dpmart Timo, who was of the view that
they should have had a one week face-to-face cinstgad. During exit interviews he
stated: “How | wish for this course, that we jusbk days with the teachers going
through face-to-face training for about a week. 3ut can see also time was a problem,

maybe in the holidays it would work” (Timo, exit@mview, 9).
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| really appreciated Timo’s views, as he was alditag concerns about his most
comfortable approach to learning. Timo articuldtedpreference for a week of face-to-
face instruction rather than the four-week bleniéagning approach. He, however, also
appreciated that there was no time available todnithhis colleagues, to withdraw from

their work place to participate in a whole weeKaufe-to-face instruction.

Implementing PD in a blended learning mode enatdadhers to immediately apply the
strategies they learned in their classrooms. IlRDewvas implemented in a face-to-face
mode only during the school holidays, it would haeen almost impossible to follow up
the use of the teaching strategies in the classsobnaddition, if PD had been held in
the school holidays, it would have been difficolrély on teachers’ memory to
implement in class the teaching strategies theyldvbave learned a month earlier.
Likewise, it would be a challenge to stretch teashi@avolvement in PD too long,

considering their time constrains.

Timo, as the head of examinations in Lumbwa Schea keen on maximum use of
school time for preparation of students for exammms. He suggested that teachers were
required to cover the prescribed syllabus for taryn preparation for examinations. As
the examinations officer in the school, he was iregiuto frequently report to the District
Education Office to attend to examinations-relassdies. Because of these engagements,
he said: “So, there was a lot [many tasks to attehdnd | would say | did not exploit
those units very well [did not have enough timsttedy PD content]” (Timo, exit

interview, 9).
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As explained in the findings, reflective conversasi during face-to-face meetings two
and three gave teachers an opportunity to shaireetkigeriences in terms of successes
and challenges as they implemented the teachiatggtes advocated for in PD, in their
classrooms. The PDTs facilitated and contributethéoconversations, and the teachers
rightfully dominated the talk as they shared tiseiccesses and challenges. The reflective
conversations were an opportunity for teacheralioabout what happened in the
classrooms in ways that they had not done befdrs.i$ a significant change from the

approach done in the scant PD opportunities availab Kenyan teachers.

Teachers generally operate in isolation in theisstooms (Schlichte, Yssel & Merbler,
2005; Burbank & Kauchak, 2003; Hill, 1999). Prowvigiopportunities through PD for
teachers to collaborate with colleagues and shhet went on in their classrooms was

one way of reducing the isolationist tendenciesf@nk & Kauchak, 2003).

The reflectiveconversations enabled the teachers to talk an@ sheir experiences in
their teaching in ways that would not have happehtty engaged in reflective
journaling. As pointed out in literature (for exampOtienoh, 2011; Maathai, 2009),
teachers in Kenya generally prefer speaking to e#toér rather than documenting their
reflections in journals in view of the African ottahdition. The likely scenario if we had
required teachers to do reflective journaling wauwddre been for teachers to record their
reflections, which the PDTs would read, and prowvidigten feedback to individual

teachers, after which the journals would be kemyawlowever, in engaging in reflective
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conversations, teachers got opportunity to profegelback to one another, and also to

share their personal views on how they handle@ins in their classrooms.

Reflective conversation, according to Ashraf andd3a (2008), is a discursive process
by which teachers come to understand their prabeteer. Reflective conversation
involves teachers or educators undertaking an iggutio their practice through verbally
sharing, discussing, questioning and reasoningtaheur teaching experiences, either
with their peers and/or a reflective coach. Aslarad Rarieya did their study in Karachi,
Pakistan, another challenging context, where thggeasted that emphasis on reflective
practice has not been widespread and many edu@a®largely unaware of its
perceived potential as a teacher development giraideir study used an action
research methodology in which Ashraf engaged twotters in reflective conversations.

Ashraf was the reflective coach and the two teactarght English language.

Similar to Ashraf and Rarieya’s study, reflectivengersations in this study contributed
to changing teachers’ professional developmentilmsethe conversations were directly
linked to incidences in their teaching practicesidflective conversations, multiple
perspectives on issues in teaching were sharethandas helpful in developing a
trusting professional relationship and commitmertetaching by the teachers (Ashraf &
Rarieya, 2008). Trusting professional relationsmgd commitment were, for example,
evident through willingness by the teachers tovalioeir peers to view them on video as

they taught, in the lessons that | observed anorded.
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The professional dialogues that became an impop@mif the face-to-face meetings
contributed towards teachers’ articulation of thefessional concerns and views. While
the professional dialogues were not planned faiaity, they emerged in the process of
PD as important avenues for teachers to share.ifibagrofessional dialogues that
emerged in this study form a basis for an arguroarthe need to avail school-based
opportunities, either formally through regular seamns or informally through short open
discussion sessions, for teachers to discuss gih peers in a school setting.
Professional dialogues for example, may enabléntxado share ideas on how to change
their teaching practice while also allowing themogiportunity to open up to colleagues
on any professional frustrations. In this studyggample, through professional dialogues
teachers shared their frustrations on the way tigpeservices are structured by
focusing on checking dates in students’ notebookohfirm whether teachers taught

through the period under inspection.

Another way teachers were supported in this stuay ly familiarity and awareness of
languages spoken locally and some local cultuidtpres such as the conceptualization
of time. These support processes are discussée iioltowing subsection.

Language and local culture

Supporting the teachers in blended learning andiwgmwith the PDTs to develop local
content were important in this study, as was arremess of the importance of language
and cultural concerns. Cultural sensitivity ande@ns about language are not unique to
this study. Larson and Murray (2008) in their cbtieative network of BLOSSOMS

(Blended Learning Open Source Science or Math &s)dinderstood that they needed to
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provide a pool of translators versed in local a@tand pedagogy. Such local experts
would, over time, alert Western module producerthefBLOSSOMS study content to
potential pedagogical or cultural differences feens in developing countries.
BLOSSOMS was an initiative of the Learning Interoa&l Networks Consortium
(LINC) at the Massachusetts Institute of Technol@gyT) and implemented in
developing countries including: Jordan, Syria, lredrg United Arab Emirates, Israel,
Pakistan, Egypt, Turkey, Iraq, China, Nigeria, Tama, Kenya, Rwanda and Botswana

(Larson & Murray, 2008).

While the official language of instruction is Ergfliin Kenyan schools, the lower
primary, comprising of grades one to three, andemnyrschools use the local language of
the catchment area. If there is a mixture of comiremin a catchment area that speak
different local languages, then the language dfustion at the lower grades is Kiswabhili
— the most widely spoken language in East Africacdise the school in this study was
located in an area of immigrant communities frofffedént language groups, the
language of instruction in lower grades was KiswaRurther, as English was not the
native language of the teachers in this study, theyitably were not very fluent
speakers. The quality of English spoken by somehtra therefore was limited. This
coupled with their frequent use of Kiswahili in ¢bééng the lower primary grades, caused
them to frequently code switch between the two laggs — Kiswahili and English. Both
the PDTs and | being Kenyan, we were well versdabiin English and Kiswabhili and

communication was not a problem.
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However, we decided to write the PD content in Eigbecause it is the main language
of instruction in the Kenyan Education system. PiEl's understood there might be
challenges with this and supported the participanbsth languages. Code switching
between Kiswabhili and English also happened dumygnterviews with Rita, when
responding to the interview questions. Since | kg@awabhili, | did not need an
interpreter to help me make sense of what she mdae she spoke in Kiswabhili. Rita
taught the nursery school section where Kiswaldls\the main language of instruction

which may explain her comfort in using both langemmterchangeably.

Consideration of regional African accents was @aitivhen determining the use of OERs
as explained in Chapter Four. Because the augie alrailable on the TESSA site were
mainly recorded by West Africans, the phonologfeaktures are significantly different
from those of East Africans (Bobda, 2001). Bobdzspnted a pronunciation atlas for
parts of East and Southern Africa by grouping KeisydJgandans and Tanzanians under
one pronunciation group, and the Southern AfrigarBotswana, Malawi, Namibia,
Zambia, Zimbabwe, and black South Africans undetlzr pronunciation group.
Likewise the countries of West Africa such as Carorr Ghana, Nigeria and Sierra
Leone fall in their own pronunciation group. Whesople from the different
pronunciation groups speak, members of anothemm@ation group might not
understand all the words spoken at once. This watential concern in this study.
Instead of complicating the teachers’ study by @néag them with audio clips from the
West African pronunciation group, it was more ideatecord audio clips with an East

African accent, and customize the content to reflae regional context.
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On local cultural practices, the PDTs being Kenyanslerstood the ‘It is never late in
Africa’ adage where people commonly show up for tings two hours after the
scheduled time. This practice occurred during #ue{to-face meetings where some
teachers arrived at 11:30 instead of scheduled @im®:00 o’clock in the morning.

Being familiar with local culture, both the PDTsdalnunderstood and indeed expected
this to happen; hence adjustments were made toramodate those who came late
thereby acknowledging cultural practices. Withdus understanding, it would have been
difficult to realize positive results in this studynd ensure the teachers’ participation in

the study.

Interestingly, some teachers suggested that | wdsnger acting like an African because
of my tendency to arrive at school at the exacedaled time and keep to the agreed
time for meetings or class observations. My posjtlmwever, was that | was not going
to interfere with the school schedule and alwayslast myself at the time agreed upon

with the participants.

The traditional African concept of time was exptadrby the Kenyan philosopher Mbiti
(1969). He wrote that time in Africa is conceptaall as presensdsg and past
(zamanj. Sasaandzamaniare Kiswabhili words for present and past respebtivl hat
there is no concept of time in future terms in édin traditional thought could explain

why many people fail to keep to a scheduled meeimg.
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For the teachers in this study, while we schedtded-to-face meetings at specific times,
some of them appeared much later after the scheétiole. On arrival they had good
reasons to explain their late arrival. They sugggbsitat other activities requiring their
attention had come up after previous schedulingyatd was difficult to predict what
the future would be like. In other words, they dat anticipate or know that other

matters would come up that would require theirrdita.

The other support for teachers in this study wésdsected study and peer
collaboration. This support mechanism is discussékde following section.
Self-directed study and peer collaboration

As already clarified in Chapters Two and Four,-slaiécted study in this dissertation
refers to the freedom to choose when and wheritty ind the pace of study, thus
enabling adults to assume personal responsibitidycantrol of their learning (Garrison,
1997). Self-directed study is the notion that athdtners have the capability to
determine their study processes as elaboratee isetfidirected learning theory of adult
learning (Merriam, 2001). Further, teachers’ inwshent in this study and
implementation of the teaching strategies advocatéite PD content reflect the self-
directed learning theory of adult learning, whistpegged on the understanding that
adults have personal motivation, and capacity éfrraonitoring and self-regulation
(Robertson & Merriam, 2005; Garrison, 1997). Aslexged in literature review, in self-
directed learning theory adults are deemed to thependent, internally-motivated,
problem-centered and interested in immediate agjpdic of knowledge (Merriam, 2001,

MacKeracher, 2004). Merriam (2001) asserted thmatesadults manage many other
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complex aspects of their lives, they are capablfiretting or at least assisting in

planning their own learning.

In this study teachers exhibited the qualitieschflelearners identified by Merriam
(2001), MacKeracher (2004) and Robertson and Mar(R005). Teachers engaged in
studying the content at their own chosen time;gjtilated their study process and
engaged colleagues in discussion of content. Fample, peer collaboration was evident
in Josh’s approach in discussing with three ofcbhiteagues the teaching strategies in PD

content as he wrote notes which he referred teegddnned for his lessons.

The teachers were internally-motivated as they wmerther coerced to participate in this
study nor promised any external reward. Perhageghre PD content related to their
daily teaching experiences in the classrooms,gaetters deemed the activities relevant,
as they were situated within their work context amae valuable because of the
immediate application in their classrooms. Penitew@ated this point in her contribution
during reflectiveconversations.

The methods that | read on the tablet are helpiagtudents quite a lot. The
lesson | was observed teaching was quite wondérfubuped students, carried
out cooperative learning and the participation wexy wonderful. | discovered
that they [students] really enjoyed that lessonentban the way it has been when
I normally go there [than in previous lessons]. Mafsthe time | go there [to
class]itis as if | am lecturing, but that timsjng the methods on the tablet, the
children became very active and they contributatequlot more than they
normally do other times, when | use other methottse-crude methods.
Laughter.. So | discovered surely these children are beergeti a number of
things because of the methods we use (Peritattafzese meeting, 3).
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Perita’s observation echoes the other teacherg/svan the occurrences in their
classrooms. On one hand, teachers tended to patsjbdgements on their previous
teaching practices as can be discerned from Perit€ of the words: “the crude
methods” followed by laughter from the other teash®n the other hand, their critical
views on their teaching practices could be an ingmrfactor in determining their future
teaching practices. For example, Perita recogrinedigh her participation in the PD
that Lumbwa students had been “denied a numbériregs” by the teaching approaches

teachers in this study previously used.

Peer collaboration was another support componenéézhers in blended learning
because it helped in reducing teacher isolatiomestioned in the previous subsection.
Teachers were able to share aspects of their tepeliperiences with colleagues either
through one-on-one discussions or in small gro8pse teachers, who were not part of
this study, became involved in some of the pedaboration arrangements. Several
participating teachers reported that the teachbswere not participants borrowed the
tablets and briefly read the PD content. A fewanses where teacher participants and
non-participants in this study actively collaborchie application of PD content were
reported. For example, Nita stated
It so happened that | worked closely with a teaettey was not a participant in
the course, but was a silent participant, in tHattlas | learned, | should also
teach her whatever | was doing. Teaching her magleormaster a lot
[understand content better] and it gave me morédemce, because she was also

eager to know what we were doing. So at least uptowe are planning for our
lessons together (Exit interview, 6).
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Nita's views were indicative of peer collaboratiaeross the teaching staff including
those teachers who were not participants in thidystThe teachers’ beginning to plan for
their lessons in partnership was an important &terds breaking the isolation
tendencies in their practice. At that stage, itegypd that teachers had started opening up
their practice for peer support and eventual legyfiiom one another’s’ practices.
Technology stewarding, which enabled more peeraupis the focus of the following
subsection.
Technology stewarding to support teachers
Teachers required just-in-time technical supposueocessfully engage in blended
learning. This type of support can also be refetoesis technology stewardship (Wenger,
et al. 2009). As explained in Chapter Four, ingidlwas the technology steward.
Gradually, some teachers acquired basic troublestgpskills and started supporting
each other. Teachers appreciated the technicabdLipey received as it enabled them to
continue their participation in PD. Without techaelisupport, there was a risk of massive
drop out arising from the teachers’ frustrationtlg technologies. The teachers’
acquisition of basic troubleshooting skills suggasly had become comfortable enough
with the ability to drive their own use of the tatd, which allowed them to gradually

become technology stewards for their colleaguesn@®’e et al. 2009).

A study done in the United Kingdom by Williams, €s] Wilson, Richardson and Tuson
(2000), found that teachers normally turn to teciams and librarians for technical
support. Their research emphasized that lack diieal support for teachers is

problematic. They recommended that mechanismsdibd put in place for teachers’
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adequate access to technical support for ICT. dlitiad, they argued that teachers did
not have to feel that they had become technicatrgphemselves. The views by these
scholars emphasize the need for a specific cadyeotade technical support so that
teachers focus on their pedagogical roles withawirty to feel that they are technical

experts.

Other scholars such as Lai and Pratt (2004) haceaxhphasized the importance of
technical support for teachers as they work with.1Bryderup and Kowalski (2002)
interviewed teachers in Denmark and found bothteéhehers and principal of Anholt
School were unanimous about their frustration beedlie municipality provided the

school with insufficient operational ICT infrasttuce and technical support.

The teachers in this study became very apprehengiea the technologies, including

the solar charging system and tablets, failed tdkw®igns of frustration would show
when they spoke about the problems arising fronsthar charging process which were
contributed to, by weather conditions, especidiby/ tain season, and the teachers’ failure
to charge the batteries for the required durafidrus, they required basic technical
support, such as reminders to charge batteries lfmmger period of seven to eight hours.
This required harvesting the solar energy for astiéwo days continuously to make up

for the shortened intense sunshine period wheairied.

During the exit interviews, some of the teachemgsfrations arising from technology

concerns were articulated as recorded below:
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On solar charging, for us [with colleague Rita] na&l shortcomings. | don’t
know whether the charging system had a problemhat the problem was. On
the first day, | went with the tablet at home ahdrged it for two days. Although
it [storage battery] did not charge the tabletl Bought to teacher Rita. Rita tried
to use it [battery to charge tablet] and faile@ntlshe borrowed Timo's battery. |

think it is Timo's battery that worked well with otablet. (Emabh, exit interview,
7).

Challenges like those mentioned by Emah could baea a recipe for frustration, and |
recognized the teachers required timely techniggpert to deal with problems as they
arose. As teachers gradually started being techpatewards for one another, this was
an indicator that they were learning much more thair PD content. Eventually, when
teachers encountered problems with the tabletshensolar charging process, they did
not always have to call on me to provide techrscgport. In the findings, Dennis stated
he got support from his friends such as Josh ubleshooting problems. The practice
where teachers supported each other in technama#bleshooting speaks to the qualities
inherent in the definition of appropriate technaésg As reviewed in Chapter Two,
Batteau (2010) reminded us that appropriate teclyed are devices and implements
with which users can establish up-close and famiékationships and easily master their

use and management.

The teachers’ experiences in this study are supgdry Williams, et al. (2000) who
suggest teachers need technology stewardship wbking with new technologies.
However, experiences in this study also suggest&datith the simplicity associated with
appropriate technologies such as the solar chasyisigm and the Smart Q tablet,

teachers are able to quickly acquire basic trotlolesng skills and support each other
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when technical support is not closely availablev&ek three and four of the PD, there
were no calls requiring me to provide technicalgarp and | was pleased to learn the
teachers were solving problems on their own. ldsslimed that the use of appropriate
technologies had stabilized and the teachers rgetarequired my technical support, yet
the reality was that they had already establisbhpeclose and familiar relationships’ with
the technologies. The teachers had become technslegards as suggested by Wenger,
et al. (2009). “Technology stewardship is sometlangone can do. It does not require
absolute expertise with technology, but enoughdy the role” (p. 25).

Question 1.4: Appropriateness of Blended Learningni a Challenging Context

The findings of this study support the view tharaled learning is appropriate for
teachers in a challenging context. Teachers instiidy had neither participated in
blended learning nor had they ever worked withdtshlyet they were able to engage in
this study and effect changes to their teachingtm@in a short period of four weeks.
During that period, they grasped the technolog&dls needed to study the content
provided on the tablets. They also acquired pedagbskills through the teaching
strategies suggested in the PD content. Thesegitatenabled the teachers to begin to
become facilitators of learning, rather than thie gooviders of knowledge in their
classrooms, who relied solely on lecture as timsitructional strategy. Teachers’
acquisition of these skills through their partidipa in this study is the focus of the
following subsections.

Technological skills

The teachers attested to their acquisition ofskilihich they identified as manipulation

skills, computing skills, computer literacy, andhgautation skills. The label of each of
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their identified skills appears to be not as imaottas the underlying message, which is,
the teachers were confident that they acquiredsskihit enabled them to use appropriate

technologies to study through a blended learningaach.

Most of the teachers were in the age ranges ob 3@ tand so were in the category of
people who had not grown up with tools such as ederp. According to Koh and Lim
(2008) those individuals have to make a consciffastéo gain technological skills. For
the teachers in Lumbwa, this was their first chaonogork with tools such as tablets to
access PD content, unlike educators in other plabeseither have access to PD online
or in other modalities such as face-to-face PD dppdies. From the first day of PD,
teachers were enthusiastic about their use of gpipte technologies, and this was
critical to their success in the acquisition of teehnological skills required to study the

PD content.

The teachers’ capacity to learn and use techndabglglls within a short time has been
confirmed in a study by Leach and Makalima (2008)o implemented the Digital
Education Enhancement Project (DEEP). The DEEReprexplored the use of ICT in
teacher education in Eastern Cape region of SofrtbaA They observed that the
teachers learned to use ICT very quickly, whethey thad previous exposure or not, and
felt greatly empowered by the new skills. Wherepmupwas scarce, the teachers

together worked to solve the problems and beconfet#ogy stewards for each other.
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This study recognizes the benefits that come wpir@priate technologies deployed for
teachers’ professional development. Appropriatarietogies such as tablets are not only
becoming smaller and portable, but they are alsorbeéng easier to operate and more
affordable. Due to the ease of use, the tablets usthis study enabled teachers to move
quickly and focus on their practice rather thamgedistracted by the technologies. Apart
from acquiring technological skills, teachers asquired pedagogical skills as explained
in the following subsection.
Pedagogical skills — teachers as facilitators
The teachers in this study moved rapidly beyonddpéascinated with the technology to
being actively engaged in study of PD content amd it might apply in their classroom
practice. Right from the first week of PD, the teas started planning for their lessons
as they incorporated activity-based and cooper&aming strategies. They
concentrated on reading the PD content on thettdblaces with minimal distraction as
there were no other competing functions for théetakapart from the PD. For example,
there was no Internet access in the communityeachers were not distracted by the
urge to browse the World Wide Web. Whenever thegkew on the tablets, they always
would be accessing the PD content, a situationnthest have made them more focused

on their study of the content, as there was noratbetent preloaded on the device.

At the very first time they interacted with the lietls, a few of the teachers’ who were
familiar with the Internet initially attempted tea@ess the Internet. As for some of the
teachers who did not have previous experience tvélinternet, they all along assumed

they had always been using Internet throughout gtedy period. For example, one



224
teacher mentioned at the exit interview that shteagapportunity through this study to
use the Internet (Nita, exit Interview 6). Thespenences were contrary to those by
teachers based in the city of Nairobi who, whileipgpating in the pilot of the usability
of the jiFUNzeni approach, likened their experienireaccessing PD content as HTML

on Midori browser to the Internet for those withastess (Crichton & Onguko, 2010).

In this study, teachers did not have experiendearhing online because there was no
Internet access near them either in Internet cafases or school. The content for this
study was developed using the eXelearning contghbang software (www.exe.org)
and viewed on the tablets using an Internet broidetori). Basically, this created an
“offline” Internet-like experience for the teachénsthe challenging context for this
study. As Pavlik and Mclintosh (2011) note, writingm an American perspective, “we
may be thoroughly familiar with and comfortablengsthe Internet and online media, but
there are still many people throughout the worlebwve limited or no contact with the
online world” (pp. 41- 42). This is the reality mmany challenging contexts including the

one in this study.

It was evidenced by the lessons | observed thaet@hers in this study implemented
both cooperative learning and activity-based legysitrategies in their teaching practice
arising from their study of PD content. The lessahgh | observed illustrated marked
differences in teaching strategies. They reorgahilze sitting arrangements, utilized
learning materials and used activities in smalteperative groups in their teaching. The

teachers began to understand their new role afitddars’ in learning rather than as
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‘teachers’ in the traditional sense (Larson & Myrr2008). This means that they were no
longer the sole custodians of knowledge, but rather role was changing to that of

guiding students to actively learn from each otigeethey engaged in learning activities.

The changes in teachers’ pedagogical approachesevetent in their contributions
during face-to-face meetings, their responsesiatrégrviews and my observations as
they taught in their classrooms. The change in geghaduring the period of their study
was expressed well in the words used by Churchill.

That the students were able to compose poems ghevesis a lot of potential.

We are jamming the system with a lot of use ofititéure method. As | left the
class, there were four poems on the walls (Fadage-meeting, 3).

| observed Churchill’s lesson and realized thadlidenot initially believe that he and his
students had achieved so much. He commented: ¢trl f@as surprised that students
could compose poems in 40 minutes” (Churchill, fexéace meeting, 3). The poems
were composed during a cooperative learning agtiVitorking individually, the students
were asked to think about and compose one lina fppoup poem. This activity was
followed by students working in pairs to share aathpile their two lines of a poem.
Finally, two pairs of students got together andgedrthe two lines contributed by each
pair and composed a verse. The students had Iynitielermined what the topic of their
poem would be with assistance from their teachlee. Joems were an example of a
cooperative learning structure called ‘Think, palrare’. The students recited their own

composed poems at the end of the lesson.
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Chapter Summary
In this chapter | have presented discussion ofitiaings of this study. In discussing the
findings, the focus was on the first research goest he findings support the view that
professional development, offered through a blerdadhing approach and delivered by
appropriate technologies, indeed had the potetatiehange teaching practice during the
study. However, it is beyond the scope of this gtiacknow how sustainable or scalable

this change in practice might be.

Teachers grasped the key skills in use of apprtgptechnologies, studied the content,
planned their lessons based on the teaching seafemd delivered the lessons in their
classrooms. It was evident from the teachers’ les$@bserved, their contributions
during face-to-face meetings, and the comments rdadeg the exit interviews that
their teaching practice changed during the studyutih their study of activity-based

learning and cooperative learning groups.

In Chapter Six | present the implications of the &iproach implemented in this study, a
response to research question two. | also offarghts on the sustainability and
scalability for PD based on the approaches usé#usrstudy which addresses question
three. The recommendations for further researctcandlusion of this study are also

presented in Chapter Six.
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CHAPTER 6: IMPLICATIONS, SUSTAINABILITY, RECOMMENDA TIONS

AND CONCLUSION

Never doubt that a small grofithoughtful, committed citizens can change theldvo
Indeed, it is the only thing that ever has.

Margaret Mead, Interculturalstudies.org.

Introduction

In this chapter | present a discussion of the iogions of the professional development
(PD) offered in this study with reference to thadeers’ and PDTs’ experiences. In this
discussion | focus on research questions two ame thirawing on the findings presented
in Chapter Four and the literature reviewed in Gaapwo. Question two sought to
understand the implications of the blended lear®bBgapproach used in this study for
teachers and PDTs. Question three, on the othel, sanght to establish the potential for
sustainability and scalability of the PD approdenally, | present recommendations for
further research and the conclusions drawn frosighidy.

Question 2: Implications of Professional Developmempproach

Implications for teachers

Based on the findings from this study, blendednzay was probably the most viable
mode of offering PD to teachers in the challengiogtext described in this study.
Teachers who participated in this study had fatteng loads throughout the week as
the majority of them taught between 35 to 40 lesgmer week to lower and upper
primary sections respectively. The teachers agdtedl their PD needs, and if it had been
offered in any other manner than via a blendedlagrapproach, it would have required

them to be away from their classrooms for exterpbrebds. For many reasons as stated



228
earlier, this would have been impossible, and ttergial for such an opportunity might
not even be available. Therefore, blended learpmgided the only opportunity most of

the teachers might get to engage in professionadldpment after many years of service.

It has been acknowledged that it is important igtePD embedded in the work-based
activities and implemented in the workplace contexthin the structure and stimulation
of peer-to-peer learning guided by an expert imstnu(Collis, Margaryan & Amory,
2005). Teachers in this study learned through aithéasks informed by situated
learning theory which suggests human learning $ &ehieved if situated in the

contextual social world of daily experience (Lavé\&nger, 1991).

By embedding PD within the teachers’ everyday wexgeriences in schools, this study
enabled them to interact with their colleagues suqgport each other as they
implemented the teaching strategies they learniee tdachers further shared their
professional experiences through the whole grotgractions at fortnightly face-to-face
meetings that were led by the PDTs. Thus situd®iDgn the school context allowed
teachers to focus on their practice in their ird8oas, an opportunity they had not had in

their school before.

Moon (2007)and Daniel (2010) advocate for teachers’ profesdidavelopment being
done on the job and within the schools and classsaostead of having teachers
withdrawn to external institutions such as teactening colleges. According to Sir

Daniel, teachers’ professional development is wagortant not only for enhancing
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student learning but also for motivating teachespecially those who are newly trained.
Both Moon (2007) and Daniel (2010) emphasized itiygoirtance of providing
professional development for teachers by usingredtese and innovative modes of
delivery with technology. Among the innovative aftative approaches is blended
learning on appropriate technology as was uselisnstudy, while keeping teachers in

the work context in their schools and classrooms.

The blended learning approach used in this stugdgesis that teachers in challenging
contexts can change their teaching practices gpportunities for alternative modes of
delivery of professional development. This was emtdn the changed teaching practices
in Lumbwa classrooms over the study period. Thehes were able, within a short
period, to embrace the teaching strategies advaatde PD content thus engaging
students as active participants in learning a@isjtthrough cooperative groups and using

locally available learning materials.

First of all, based on the experiences in thisstitds suggested that teachers are aware
of their needs and concerns impacting their teaghirverefore teachers working in even
the most challenging contexts such as the ondsdrstudy should be consulted by
providers of professional development, in ordesitoate the needs and concerns in their
practice and content. Findings from this study gsgthat after gaining an understanding
of teachers’ needs, the contextual realities inolgithe resource constraints in their
teaching and learning environment, it was posgibldesign relevant PD content to

address the needs and situate it within their vpdaike.



230

Secondly, implementing PD within the work-contaxai school has immediate benefit

for teachers’ professional practice. In this studgchers experienced immediate changes
to their teaching practice by implementing thetstgyges learned in PD in their teaching.
The teachers easily incorporated the cooperatamaileg and activity-based learning
strategies in their teaching. Because the PD cogteded them through planning for
specific lessons that incorporated the teachirajesjres, it was easy to connect PD

content to their daily teaching tasks.

Thirdly, the teachers gained from implementatiothad study during the school term
rather than in the school holidays because thewgaipportunity to immediately apply
the strategies in their teaching. In essence ghehters not only found immediate value
for the content, but they also achieved their P[2alves based on the identified needs
as suggested in activity theory. Furthermore, dhedeachers’ immediate needs were
met, the teachers realized they had new needsasutteir interest to pursue further
studies as revealed in their exit interviews. THes#ings are consistent with the activity

theory in which new needs emerge once an earlie rsesatisfied.

Fourthly, implementing PD in the teachers’ work text in school ensured that teachers
continued their professional development in a gidlemanner in close contact with the
day-to-day reality of the classroom (Daniel, 201K9.Hanks (1991) argues, learning is a
process that takes place in a participation framkaod is mediated by the differences

of perspective among co-participants. Hanks’ viemasipled with the collegial learning
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interactions in this study, echo the emergenceanfimamunity that enabled teachers to
achieve their common tasks through division of fedmadvocated by Engestrom (1999)
and others (Roth & Lee, 2007; Botha, et al. 208@J.this study, confirmation of
teachers’ engagement in both reflective conversatamd professional dialogues in a
community of colleagues is evidence of the collegi@peration that is possible when

PD is implemented in the workplace setting.

Finally, the study suggests teachers’ discussionsgl face-to-face meetings through
reflective conversations and professional dialogizeslead to the establishment of a
community of practice. A community of practice feachers means that they can engage
in a process of collective learning in a shared aamof interest (Wenger, 1998).
Communities of practice normally emerge in groupgemple who share a concern or a
passion for something they do as they learn hogoti better and interact regularly
(Wenger, 1998). The teachers’ interactions in Fthay studied the content together in
pairs and shared their knowledge and experiendispeers in reflective conversations

and professional dialogues, were hallmarks of aaerging community of practice.

However, the challenge for the Lumbwa School teecivdl be how to sustain the
emerging community of practice after the PD prodidethis study. There might be hope
for a sustained community as suggested by LavaMemher, “because the place of
knowledge is within a community of practice, quess of learning must be addressed
within the developmental cycles of that communi{i®91, p.100). For the emerging

community of practice at Lumbwa School, throughebeversations and collegiality
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observed, teachers learned within the communitgarhers in this study. If PDTs’
respond to the teachers’ request to them to offeticued support by providing more
PD, this could determine the sustainability of tbenmunity of practice. If the PDTs
maintain periodical contact with the teachers, tthery might be able to steer them
through as a sustainable community of practicebmudme PD leaders themselves. | also
hope to contribute towards sustainability of tresnenunity of practice when | go back to
my university in East Africa. In the following sudagion, | focus on the implications of
the PD approach for the PDTs in this study.

Implications for professional development teach{@i3Ts)

For PDTs who had never offered PD through any atieate apart from face-to-face
instruction, they confirmed that they learned tlylothe process of design and
implementation as they facilitated PD through antiéd learning approach. As already
presented in Chapter Four, the PDTs appreciatedeiveskills they gained from their
involvement in this study. They stated they hachegdiskills ranging from the more
technical ones such as instructional design, reéegnddeo and audio, and authoring PD
content in HTML, to basic skills such as listeniag,the teachers shared their
experiences in face-to-face sessions. A numbeanpli¢ations for PDTs’ continued

involvement in offering PD arose from this study.

First of all, involvement in instructional designdasubsequently as facilitators of
blended learning gave the PDTs new and importalts $&r their future practice in
offering PD. The PDTs patrticipated in designing\aii¢s to engage teachers actively

through the PD content. As a result the PDTs wble ta let go some of their control of
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the learning process by designing instruction fented learning, while providing
teachers a level of control over their learningiemmment. This approach is consistent
with the work of Sims (2006) who suggested a pegagentred on emancipation and
empowerment of the engaged learner. By developingeat that allowed teachers to
have some freedom to control their learning envitent the PDTSs realized that they
could not be the sole custodians of knowledge wherking with adult learners. In
essence, the PDTs surrendered part of their previontrol over the learning process in
PD by giving up their role as the core sourcesmudedge. As elaborated in Chapter
Four, the PDTs confirmed that in their previouscpice of offering PD, they always
dominated the face-to-face meetings through instme- what one of them referred to as

“we also had to give our input” (PDT1, exit intezwi).

Secondly, since the PDTs had previously offerediess’ PD in urban slum settlements,
their participation in this study by offering PDrfieachers in a challenging context in a
rural setting was a new experience. They learn@dtbaavigate through the contextual
differences between their previous practice indan setting and the rural setting.
While both locations offer degrees of challengingtexts, the challenges in slums are
not necessarily the same as those in a rural geftimerefore, the PDTs expanded their
scope of knowledge and experience, which will Isriimental as they continue to offer
PD for teachers in Kenya. They are now able toapate the differences in the varied

challenging contexts in Kenya, as they engagesir titoble commitment to offering PD.
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Thirdly, the PDTs quickly and easily embraced timewly acquired mode of offering PD
via blended learning without resistance to chargymight be expected, considering they
had previously offered PD in the face-to-face modky. They were prepared to engage
in offering PD using a new mode - the blended le@yapproach - and indeed embraced

this learning approach fully, based on their respgmat exit interviews.

Fourthly, PDTs confirmed their learning of very fgaskills such as listening, as they
participated in facilitating blended learning. Bgsigning PD such that teachers were
given the opportunity to do most of the talkingidgrface-to-face meetings, the PDTs
inevitably became the listeners in the meetinge FBTs then realized that they had not
previously been good listeners as their previoastare required them to dominate in PD

delivery as the instructors and presenters of cinte

Apart from PDTs recognizing their acquisition afténing skills as quoted from PDT1 in
Chapter Four, teachers also appreciated that tAes RBre able to listen to them. Dennis
asserted:

The PDTs were well versed in content — they knesvctintent very well. They
were willing, ready and available to support us rghge were not able to
comprehend some issues. They were also readyéa tis our views and opinion.
And they were also ready to learn from us. For epdlanwhen they gave us
opportunities in groups to tell what we went thruig this kind of approach.
They would actually take whatever we have, comhiite what they had and
come up with a comprehensive thing [view]. Yealeytdid not just come with a
formed mind that we shall go and enforce thesegthon them. It is like they
knew we were also resourceful in one way or andieit interview, 3).
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As advocated by proponents of adult learning thetbig views by Dennis suggest the
importance of respecting the participants’ opinionBD. The teachers, like any other
adults, had a wealth of experience from many yeftrsaching, and for PDTs and any
other PD providers it is always important to redagrparticipants’ previous experience,
hence the need to facilitate PD while letting tesshalk to each other about their
experiences. For the PDTs in this study it is jikiley would not have been successful as
facilitators if they attempted to transfer all thpievious experiences in offering PD from
their urban setting to the challenging contextia tural setting. For example, it was
important for PDTs to listen to teachers’ experesnin face-to-face meetings rather than
becoming the presenters thus duplicating what eradiiad already studied through the
PD content on the tablets. That the PDTs apprettatsr learning to listen could imply
that both the blended learning approaches usddsstudy and the challenging context
had a role to play in their learning new skills olimer words, both blended learning
approaches and the challenging rural context weweexperiences for the PDTs, and

they inevitably learned some new skills and knog&d

Finally, as a way forward, the PDTs’ involvemenbiifering PD in a challenging context
in a rural location opened up new opportunitiestifi@m to extend their services to others
in similar settings. As presented in Chapter Fthe,PDTs are prepared to design more
PD programs and deliver them through blended lagriihey felt empowered not only
with new knowledge and skills, but also by retagnihe appropriate technologies used in

this study for their future practice in offering R®other teachers.
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That the teachers in Lumbwa School invited the P Tsontinue engaging with them in
PD attests to the opportunities available to thenoffering PD. Particularly, Dennis
stated:
We appeal that the PDTs avail themselves to prav@dor the other teachers
who were not part of this [teachers who were ns¢aech participants]. We are in
the rural place here and we have started an ingiathich we would like actually
to come out successfully. We are realizing thattwiehave gone through, on the
part of the research, may not be adequate enougiatale us exploit this avenue
of professional development effectively. We ardimglupon you to support us go
through the entire course. Having said that, th&lNzeni program that has been
mentioned is something new to us. We are now eaggmwe want to be part and
parcel of that community (Face-to-face meeting, 3).
The request for further engagement with the PDTs tiweee pronged in that:
* it was a request for support to complete the fautswf the PD content;
* arequest to bring on board the ten teachers inblvarSchool who were not part
of this study; and

* arequest for continued engagement with the ppaits through the jiFUNzeni

community.

The statement above by Dennis was an invitatiosudstained PD in their school. Dennis
was the teacher appointed by the head teacheptdinate my engagement with
Lumbwa School, so at that stage he was speakinpéasther participants during the
closing session of face-to-face meeting numbeethrdeich was the final meeting as a
whole group of research participants. Certainlyh& teachers had not found value in the
PD, they would not have invited the PDTs backhimfollowing section, | discuss

guestion three that focused on sustainability efRD approach in this study.
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Question 3: Sustainability of Professional Developent Approach
The jiFUNzeni learning approach has been fashi@sea sustainable approach to content
development and distribution. Its goal is the coale@pment of digital content relevant to
each setting through working collaboratively widlgional partners (Crichton & Onguko,
2010). First of all, the jiFUNzeni process is susdale because of its emphasis on needs-
based interventions, suggesting that participahd?D is likely to be sustained because
of the interest and motivation arising from ideietif concerns by participants in
performance of tasks. Secondly, the jiFUNzeni pseds sustainable because of the
involvement of regional partners as experts in eontlevelopment. In other words, by
empowering local expertise through content devekagrthey are likely to sustain the
practice through utilization of the knowledge akidls gained. Thirdly, through
continued implementation of the jiFUNzeni learnagproach with the PDTs and in my
own university, it is anticipated that participant$l qualify as members of the
JIFUNzeni community. By becoming members of theajNzeni community of practice it
means that they will cultivate mutual relationshiyigh common interests in specific
activities over time and contribute to the repayitof resources and PD network (Lave &

Wenger, 1991).

The Lumbwa teachers’ request for the PD contethigistudy to be posted on the World
Wide Web, for future access will be realized thiotige jiIFUNzeni website:

www.jifunzeni.com The PD content for this study has been fashi@methe creative

commons copyright terms so that other people aalyfraccess it for their use. Creative

commons provides a standardized way for creatocsimtent to grant copyright
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permission for their content to be copied, distiéol edited, remixed and built upon
(Creative Commons, 2012). The teachers who wexavad in the usability testing of
the jiFUNzeni approach and the teachers who ppatied in this study have indicated
their willingness to become community membersefjNzeni with the requisite user

privileges. In essence they will be the first usembers of the jiFUNzeni community.

The ambition for sustained PD engagement throudgbNizeni is motivated by the
prevailing situations in many of the developing mwies for which this approach is
relevant. On the jiFUNzeni learning approach, nhserved:
The solution is designed to bridge the digital desiaddress the UN Millennium
Development Goals, and develop sound educationakpses for the creation and
delivery of resources and training. There are @veitlion people in the world

today who do not have regular Internet or eledyri@nd these are our potential
clients (jiFUNzeni, 2011, para. 1).

The implementation of this study in Lumbwa gave agpne of the champions of the
JIFUNzeni initiative, an opportunity for a begingithat will hopefully enable access to
PD for more teachers in challenging contexts sgdi@ one in this study. | hope to
continue learning from experiences in this study ok forward to implementation of
the jiFUnzeni learning approach in other sites, lamplefully contribute towards
achievement of the MDGs and Education for All (Efggls. The enthusiasm exhibited
by both the PDTs and the teachers, who have b&eived in the initial roll-out of the
JIFUNzeni learning approach, has been encoura@nglability of this learning approach

is addressed in the recommendations - the foctlsedbllowing section.



239
Recommendations for Further Research
Based on the findings in this study, | offer someommendations for further research.
The recommendations include
» scaling up this study in other challenging contéalil®wing the jiFUNzeni
approach to learning;
« a follow-up study in Lumbwa to establish how theementions in this study
fared especially the emerging community of practael
* an extended and continued literature study on psode@al development initiatives

(including blended learning) in East Africa, in peular, and Africa in general.

Scalability of the PD intervention was not achiewethis study. However, | am
optimistic that | will conduct more studies simitarthis one to scale as design research
provides for scalability after an initial intervém. According to Bannan-Ritland (2003),
after learning from enacting an intervention at eite, which is called evaluation phase,
local impact, the intervention is studied in mukipontexts, which is known as
evaluation phase, broader impact. For example; iaff@dementing the intervention in
Lumbwa School and having learned through the ietetien, | will endeavour to

implement similar interventions in other contextdEiast Africa.

First of all, an area for further research ideatfin this study is a consolidation of
research literature on professional developmegemeral and specifically that offered
through blended learning in Africa and with empkasi East Africa. Through this study

| was confronted with the reality that there wasmach literature on professional
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development and blended learning from these contéxstudy focusing on
consolidating the initiatives that have been immated in Africa through meta-analysis
of literature will contribute a lot towards knowlgelon the current and previous studies.
Such a study might require physical visits to Iiga in African universities because |
believe there are studies housed there that haveeea published or made available on

the web or in international journals.

Secondly, it is recommended that a study be doestablish whether a community of
practice that was emerging in Lumbwa School extdrmsond the period of this study.
There were professional engagements and peer-oddlie efforts emerging as evident
in Dennis and Churchill's professional dialogued &lita’s confirmation that she was
working with her colleague who was not part of #tisdy in planning for their lessons
together. Such a study would aim at finding out thieinitiatives like the ones referred
to above were extended beyond the four weeks demgntation of PD in this study and

to what effect if any.

Thirdly, in rolling out the jiIFUNzeni learning appach, | hope to continue to work
through my institution, the Aga Khan Universityisstitute for Educational Development
in East Africa, to address teachers’ PD needs tirdalended learning. | look forward to
playing a leading role in identification of contaeatly appropriate technologies and

working with local experts to conduct needs-basgerventions. Thevww.jifunzeni.com

repository will be an important source of contenthie future as we engage with different

contexts.
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Working through the jiFUNzeni learning approaclerehwill be opportunity to continue
with research on addressing needs-based PD delitter@ugh blended learning on
appropriate technologies in other parts of EasicAfriMy work at a university that
engages in offering teachers’ professional deveénn three countries of East Africa,
Kenya, Tanzania and Uganda, will give me an opmastdor scaling up research on the
JIFUNzeni approach, while improving the intervemsobased on lessons learned through

this study.

In this study, due to time and financial constsimtdid not have the opportunity for
extended implementation of PD to evaluation phasader impact as advocated by
Bannan-Ritland (2003). | take solace in the faat this study was a beginning and
should act as a springboard for more researchiégesivl therefore look forward to
implementation of similar interventions on a broaskeale within the East African

context and possibly the larger sub-Saharan Africa.

Finally, I look forward to specifically contributewards integrating the jiFUNzeni
learning process into the programs at the Instfut&ducational Development of Aga
Khan University in East Africa. By introducing tMaster of Education students to the
JIFUNzeni learning process, on graduating, they imayable to utilize the learning
approach in their work as PDTs, which is an impdrtale they have to play in their

communities on leaving the university. The two PIVI® participated in this study will
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hopefully continue to embrace the jiFUNzeni procasd introduce it to their colleagues
through their professional association.

Conclusion

Through this study, | have observed that teachiragtwes in a rural and challenging
context can be changed by working with local exp#utcreate locally-relevant content
for needs-based PD, implemented in a blended lgrapproach using appropriate
technology. As presented in Chapter Four, teachersessed and studied through offline
content; planned for and implemented lessons ustouperative learning and activity-
based learning; used locally available materiatgjaged in reflective conversations on
successes and challenges; and spontaneously engageafessional dialogues on key
issues of professional concern. While teachersemmged that it took long to prepare for
active learning lessons, it was less strenuousmigleiment the lessons because they

engaged their students as active participantsein arning.

Through this study | actualized theoretical notionghe use of OERs by implementing
them in real contexts in practice. It is one thiogpeak about the availability and access
to learning resources through the OER movementghiewy as established in this study,
there are other contextual considerations to beemaden implementing OERs in the real
contexts. For example, through this study it hanbestablished that some of the OERs
such as the audio recordings cannot be used ualiyeasross Africa because of
contextual differences like the regional accenegndhe from North Africa, West Africa,
East Africa and Southern Africa all have their idistive accents and these have to be

taken into consideration while advocating for uB®ERs. While working with PDTs on
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content development we had to record our own acalient for this study due to this

practical reality of African regional accents.

Through this study it was possible to provide l@agmesources prepared with
consideration of the contextual realities. Follogvthe jiIFUNzeni learning approach, a
sustainable and respectful application of intemagrstin local contexts, | was able to
avail locally relevant experiences to the teachreeschallenging context. Considered
against projects such as the One Laptop Per GhIldPC) initiative, where it is assumed
that learners in challenging contexts only neeabtop and they will be able to learn on
their own (Watters, 2012), it is my contention ttesichers are needed to facilitate
learning. Teachers can and do make a different@aming. They need to be empowered
to perform this noble role rather than investingnitiatives that aim to replace them with
technology as the OLPC would have it. Teachersntake learning a pleasant experience
for their students if provided with contextuallyeeant and needs-based professional

development.

Further, through this study | observed there assibdities for a sustainable approach to
harvesting and utilizing solar energy to poweré&bin a challenging context. The
involvement of the Professor at the Faculty of Begring at the University of Calgary
and his doctoral student was a strategic appraadegigning and developing
specifications for solar chargers, which were taesembled for this study locally in
Kenya. Such an approach to designing and assendgim@priate technology presents a

ray of hope for challenging contexts as a mearmsidfiing the digital divide, which is an
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important consideration in the jiFUNzeni learnimggess. In the endeavour to bridge the
digital divide, the open source resources will curg to be relevant as | established

through this study.

The open source community will hopefully continagptay an increasingly important

role in availing technology to challenging conteX@pen educational resources, for
example, may be an important catalyst for accessmtextually relevant content
particularly for challenging contexts such as rifahya. Open source resources such as
Ubuntu-based Linux apps, and OERs played a crugialin enabling teachers in a
challenging context to access PD in this studyh&es the African origin of the term
“Ubuntu” is relevant here as it means a sense winconity where people live and
operate in a mutually supportive environment (R@8atchelor, 2007). The Ubuntu

spirit was evident in this study as teachers rezeghthat they needed each other as they
studied and implemented their newly acquired teaghtrategies. It is my hope that the
Ubuntu spirit will live on among the teachers aseans of growing their nascent

community.

Using eXe elearning content authoring platform,teeoopen source solution in creating
content for this study, was easier than the previgeb authoring processes that required
one to learn HTML code. All it required was to hdkie content copied and pasted in the
eXe content authoring platform with a few stepsuploading pictures, videos, and audio

content. However, with the changing content autigpglatforms, such as the emergence
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of HTMLS5 for electronic publishing, content authagifor presentation on mobile

devices such as tablets will become even easier.

HTMLS5 is a product of the fifth major revision dfd core language of the World Wide
Web (Hyper Text Markup Language) (van Kesteren é&téts, 2012). van Kesteren and
Pieters stated that HTML has been in continuousuéea since it was introduced to the
Internet in the early 1990s. With the ongoing HTEMolution, it is becoming easier for
more people to be able to author content for theldWide Web. With HTML5, more
practitioners such as teachers who own smalleparndble devices like smart phones
and tablets will be able to author and contributetent for PD. This progress is
particularly encouraging for challenging contextseve there is a dearth of content for

blended learning.

This study demonstrated that teachers and PD prmsvid challenging contexts can both
benefit from a respectful contextually situatedrapgh to PD provision. The annual
Global Monitoring Reports for Education for All gighed since 2003 recurrently
emphasize the need to improve the quality of tewghn challenging contexts. The 2005
Report argued that how teachers are preparedadb tea critical indicator of education
quality. The report states, “preparing teachergHerchallenges of a changing world
means equipping them with subject-specific expertfective teaching practices, an
understanding of technology and the ability to wookaboratively with other teachers,

members of the community and parents” ( UNESCO4200108).
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This study was all about the quote above from UNBSICthe Education for All and the
two Millennium Development Goals related to edumatire to be achieved, the quality
of teaching will be a major factor to considerm aonvinced that this study might be
part of the answer for addressing the quality a€héng especially in challenging
contexts. To accelerate the realization of qualftieaching there is a need to radically
restructure the way teachers’ professional devedoping conducted. This study presents

one tested way.

Finally, the quality of teaching and learning iratenging contexts will not be realized
by placing one laptop in each student’s hands atliey can figure out on their own
how to learn, as the OLPC people would like usdlelve (Watters, 2012). It is my
contention that the teacher’s role to facilitaterteng will continue to be important. This
is consistent with the zone of proximal developn(@&mD) which provides that learning
is mediated through the guidance of a more capathler (Vygotsky, 1978). | look
forward to more interaction with teachers in chaifig contexts in the endeavour to
improve the quality of educational provision andtmtribute towards the achievement
of Education for All and Millennium Development Gggfor that is an inevitable
undertaking for those, like me, concerned with emehmitted to the improvement of the

human condition.
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APPENDICES

Appendix A: Letter from Ministry of Higher Educatio n, Science and Technology

Appendix B: Letter from District Education Office

Appendix C: Head Teacher Script

| am doctoral candidate at the University of CaygarAlberta province of Canada. As
part of my doctoral studies, | am required to emgagoriginal research in an issue of
concern such as professional development. My relsenitl involve working with
teachers to design and implement a professionaldement in a rural setting such as
Lugari district in Western Kenya. The Ministry oflication in Nairobi and the district
education office in Lugari district have both alledvme to work with your school in this
research project. My research requires teachersmitheolunteer to participate in

activities including:

* Interviews
* Observation
» Semi-structured group discussion

» Professional development with handheld technologiesoccasional face-to-face
sessions

Appendix D:Teacher Script
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| am doctoral candidate at the University of CajgarAlberta province of Canada. As
part of my doctoral studies, | am required to emgagoriginal research. My research will
involve working with teachers to design and impletree professional development in a
rural setting such as Lugari district in Westermi@@ The Ministry of Education in
Nairobi and the district education office in Lugdistrict have both allowed me to work
with your school in this research project. You iangted to volunteer to be one of the
participants in this study. If you agree to papate in this research, you will participate

in activities including:

* Interviews
* Observation
» Semi-structured group discussion

» Professional development with handheld technologiesoccasional face-to-face
sessions

Unfortunately, you will not receive any payment foeir contribution to my research,

and you are free to withdraw from my study at ametwithout prejudice or penalty.

Please note, participation, or lack thereof, is 8tudy will not affect your employment

status in any way.

Appendix E: Ethics Approval Certificate

Appendix F: Consent form
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Appendix G: Teachers PD Needs Interview Guide
Thank you very much for taking your time to paggtde in this interview. This interview
will be used to identify your professional develgarneeds for the intervention that will
follow. It is therefore important to identify yowi$ and also share some professional
information with me.
1. Your name
2. Your School
3. Your age range: 20-29: 30-39 : 40-49 : 50 — 59
4. Talk briefly about family
5. When did you go for pre-service teacher training?
6. Number of years in service
7. Your teaching subjects
8. How many lessons do you teach per week?
9. What motivates you in your teaching role?
10.When was your last professional development cosegsahar/workshop?
- Who were the providers of the seminar/workshop?
- How long did the training take?
- What topics were covered?
- What skills did you learn?

- How have you used those skills?
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11.Comment on use of technology in education?

12.How do you use of technology for either personglrofessional activities?
- What technologies have you used in teaching?

- How do you use these technologies?

- In what subjects did you use the technologies?

13.What are the current challenges for accessing gsafeal development in your
context?

14.What three topics by priority would you like tramgjin?

15.What is your preferred learning style?

— Visual — Through use of sight.

— Auditory — through hearing

— Tactile/Kinesthetic — Through practically doingrigs.

Appendix H: PDTs’ Entry Interview Guide
Thank you very much for taking your time to paggde in this interview. This interview
will be used to identify your experiences in teachand facilitation of professional
development for teachers.

1. Your name

2. Your School

3. Your age range: 20-29: 30-39 : 40-49 : 50 — 59

4. Talk briefly about family

5. Talk briefly about your professional qualificatiéns
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6. Number of years in service

7. Number of years in providing professional developtier teachers.

8. Your areas of expertise in professional development

9. How often do you engage facilitating in professiatevelopment?

10. What professional development activity did you litetie last

- What topics were covered?

- What role did you play?

- What facilitation approaches do you commonly use?

11.What is your motivation in facilitating professidmevelopment?

12.What are your views on use of technology in faaiitg professional
development?

- What technologies do you use frequently in yourkior

- What technologies do you use frequently in fadilitgq professional
development?

- How do you use these technologies in facilitatingfgssional development?

13.By engaging in this research what new things dohape to learn?

14.How would your involvement in this research impactyou professionally?

15.What in your view are the preferred learning styfes the teachers who
participate in your professional development atigsP?

- Visual — Through use of sight.

- Auditory — through hearing

- Tactile/Kinesthetic — Through practically doirfartgs.
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Appendix I: Teachers Exit Interview Guide
1. What are some of the benefits you derived from yparticipation in this
professional development?
2. Comment on your experiences working through the tmits of the professional
development.
3. What skills did you acquire as you engaged in tioégssional development?

4. What are your views on the support provided byRBg's?

5. What were your experiences when collaborating wathr colleague during this

research?

6. What interest if any, was shown by your colleagnbe were not part of this
research?
7. Share with me your views on the difficulties yowceuantered in blended learning

process?
8. How did you resolve any difficulties encountered?
9. Share your views on the solar power options fortéliet computer you used.
10. What were some of the work schedule challengesythatan share with me?

11.How did your involvement in this research fit inydhome and community

responsibilities?
12.What aspects in your opinion need improvementénblended learning process?

13.What recommendations do you have for such bleregthing approach for

professional development?
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14.Share with me any changes that may have occurrgolinteaching practice?

15.Comment on your future plans on engaging in furgirefessional development.

Appendix J: PDT Exit Interview Guide

1.

2.

9.

Comment on blended learning approach for professidevelopment?

How has your patrticipation in this research impdaie you professionally?
What knowledge did you gain from your participatiarthe PD process?
What specific skills did you learn in the proce$syour participation in the
PD?

Share with me some of the specific instances yought you learned some
new things.

What were your most exciting moments during indtamal design?

What were your most exciting moments during impletagon of PD?

What were the low moments in the instructional gie3i

What were the low moments during implementatioRDf?

10.1f you were to go through the same process agaiat would you do

differently? Can you do this on your own?

11.What are your comments on professional developmelntered on the tablet

computer?

12.What improvements do you recommend for future Pbbouph blended

learning?

13.Comment on your way forward in delivery of profesel development.
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Appendix K: Six Steps on Tablet Operations and Cornt Familiarization

1.

Hold the Tablet PC at white and black logo. Pudl stand out and let the PC
stand on a desk

Familiarize yourself with the Tablet PC, identihetpower on/off switch and
switch on the device. The Computer is ready whemtbssage'SD Card
Mounted” shows on the screen.

Pull out the stylus and use it to navigate prograrhe top left hand corner will
show a start icon of either an image of a penguinlack SD card or the logo sign
with four circles. You will always place the stylas this icon to navigate through
and to find programs.

To find the course: Place the stylus at the tophahd corner to find a drop-down
menu. Place stylus on interndtgkt) Midori Web Browser I{lext) File (Next)

Open (Next) SD Card Next) PhD Research PD Conteitégxt) Open index.html
(Next) Open. Use stylus to navigate through contentdigting on NEXT....

To exit/close the page, place stylus on the X atdip right corner of the Tablet
PC.

To access audio and video files, place stylus am &ion at top left corneNgxt)
Sound and VidedNext) SMPlayer Next) Open Next) File (FILES: Activity
based learningl.mp3/Cooperative learning.mp3/CadperLearning
Discussion.mp4/Video Water Sources.wmv/VIDEO Petenand Area.wmv)
(Next) Open.

Source: Artifact developed during instructionaligas



