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Preface

Kenyatta University and Syracuse University have had an institutional linkage since 2000.
This conference is one of the activities sponsored through the Kenyatta University-
Syracuse University partnership.

These proceedings are a written record of the research presented at the International
Conference on Education held July 10-12, 2013 at the Kenyatta University Conference
Center, Nairobi, Kenya. The theme of the conference, Technology, Teaching and Learning:
Theory and Practice, focuses on an important set of opportunities for technology to be

useful in improving teaching and learning. Keynote addresses were given by Prof. Alan
Foley and Mr. John Temba.
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EMERGING TRENDS IN ICTS FOR EDUCATION IN AFRICA:
CHALLENGES AND OPPORTUNITIES

Alan R. Foley
Syracuse University
afoley@syr.edu

Emerging Trends in ICTs for
Education in Africa: Challenges
and Opportunities

Alan R. Foley, Ph.D.
Syracuse University
URYAN

Habari! It is an honor to be here for the 3rd International Conference on Education
here at Kenyatta University. Before | begin with my comments, | would like to
acknowledge and thank Vice Chancellor Mugenda for being here and inaugurating this
conference, and the Permanent Secretary. | would also like to thank the conference

organising committee for the invitation to give this keynote address.

This is my third visit to Kenya; | had never been to Africa or Kenya before my first
trip in June 2012. I'm not sure | can express how transformational these visits have been for
me both personally and professionally. | have had the opportunity to meet educators and
students who have helped me understand the challenges facing education not just in Africa,
but globally. I have had the chance meet new colleagues and develop what | hope are long

and fruitful collaborations!


mailto:afoley@syr.edu
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For these opportunities, | would be remiss not to thank Professor Joanna Masingila.
She was instrumental in establishing the linkage between SU and KU, and I think it is safe
to say without her continuing efforts, we would not be gathered here today. | am honored to

consider her a colleague, friend, and mentor. Thank you, Prof!

A bit about me: I am an educational technology generalist. | began my career as a
secondary English teacher but became involved in educational technology in the mid 1990s.
| was active in web development in the early days of the WWW. | made the switch from
analog to digital video editing, developed and refined assistive technology, and have been

active in work in emergence of mobile and handheld computing for learning.

I have spent much of my career focusing on issues related to disability and
technology accessibility - this is work tied to my personal life having a blind family
member. It was work tied to my interest in issues of social justice and equity and it gave me

a place to engage in progressive work.

| believe we are at a notable point in history - The potential of technology to

connect people and provide access to education has never been greater or more rapidly
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changing. That said | should offer a blanket disclaimer that technology is not the answer to
every problem, that merely placing ICTs in schools will not correct long-standing structural

issues - poverty, inequality, political conflict, etc.

“The future is already here — it’s just not very evenly distributed.”
- William Gibson

David Attewell (2001) identifies two digital divides. The “first” digital divide is
access to technology. The “second” digital divide involves the disparities in technology use
across individual and cultural difference - how technology is being used.

The potential of technology to connect people and provide access to education has
never been greater or more rapidly changing. Developments in emerging technologies have
created possibilities for highly customized digital environments that allow greater access by
more people than ever before. Similarly, the processes for developing and distributing new
innovations has also been streamlined, resulting in more broadly available innovations and
the ability for small developers and individuals to widely distribute their work. These
technological innovations create both challenges and opportunities for educators at all

levels.

Three Emerging Trends and Three Broad Challenges
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Mobile &
Tablet
Computing

Open
Content

Cloud L
Computing

| want to discuss three emerging trends in ICTs for Education: mobile and tablet

computing, cloud computing, and open content, and situate them within the African

context. These are not the only emerging technologies with potential to have impact on

ICTs in education (there are others like solar charging, wireless grid, 3D printing, etc.), but

these three individually and collectively can impact many of the challenges facing

education in Africa.

Demand for
Education
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I want to discuss these emerging technologies in light of several broad challenges in
ICT in education that | see — Infrastructure, Demand for Education, Policy. | begin with
these challenges to help contextualize mobile and tablet computing, cloud computing, and
open content. | will also give examples based on work we have been doing in Kenya —
work with faculty in the Department of Educational Communication and Technology at
Kenyatta University - workshops and research over the last year, students with visual
impairments at KU, and Thika and Kibos Schools for the Blind. These are interrelated at
some point as well - infrastructure affects capacity to meet demand, policy affects
infrastructure, and demand affects policy (and many other effect combinations).

Demand for Education

Over the past twenty years most countries, particularly developing countries, have
seen a large increase in the number of students seeking higher education. This phenomenon
has been called the massification of higher education and has occurred globally
(Mohamedbhai, 2008). A consequence of this growth is increasing pressure on teaching
staff and institutions, usually resulting in, among other effects, increased class size. Large
classes of between 300 and 1,000, and even more, at the undergraduate level are not
uncommon in a number of countries (Mulryan-Kyne, 2010).

Large classes are often perceived as one of the major obstacles to the attainment of
quality education. Biggs (1999) observed that the practical problems faced by students and

instructors increase and change in nature as class size increases. Researchers have found
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that student motivation, perceived learning and teacher sensitivity are factors commonly
affected by large classes. Large classes inhibit students’ opportunities to receive feedback
and interaction with other students and teachers. Carbone and Greenberg (1998) found a
general dissatisfaction among students related to large classes. Despite the difficulties
associated with teaching and learning in large classes, they remain a reality in many
countries affecting learners across all levels of the education system and are often the only
perceived option available to meet growing demand for higher education in Sub-Saharan
Africa (SSA) (Mohamedbhai, 2008).

The notion of large classes is paradoxical in the context of a networked and “flat”
(Friedman, 2007) world because many of the reasons that make sense for large classes in
the immediate African context are at odds with an increasingly global job market. This is an
industrial model of instruction that is possibly already obsolete in the world economy, and
this raises questions such as: Does large class pedagogy (LCP) de-emphasize critical
thinking and problem solving that are advocated in models of 21st century skills, and what
is the trade-off between the quantity of students served in large class contexts versus the
quality of education they receive? At a curricular level, are there points where large classes
make more sense than others? In the United States’ model of higher education, large classes
are typically lower-level undergraduate courses; general education classes and more
advanced classes tend to be smaller, providing opportunities for more engaged models of
learning.

Hornsby and Osman (2012, personal communication) note that there is increasing
pressure in many countries to enroll as many students as possible in tertiary education. This
is because of the clear link between tertiary education, health, empowerment and economic
development. Bloom et al. (2005) argue that tertiary education can lead to both private and

public benefits for a country. Private benefits are seen in the rise in employment prospects,
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incomes and ability to invest and save money. This leads to improving productivity since
tertiary education is tied to overall better health and longer life expectancies.

In a recent paper (Foley & Masingila, 2013), Professor Masingila and | contend that
the paradoxes of delivering large classes can be confronted, and in many ways diminished,
through the use of current and emerging technologies some of which | will be discussing

today.

At the same time, the introduction of free public education in Kenya is increasing
demand for teachers, and access to education.

Policy
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The policies that drive the selection and implementation of ICTs in schools are both
opportunities and challenges. In the lead-up to this year’s elections in Kenya, Uhuru
Kenyatta promised free laptops to school-going children, beginning next year. Is this a

laptop or a tablet? The distinction is increasingly vague.

While politically popular, these types of promises (and this type of rhetoric is not
unique to Kenya, or Africa) are often divorced from the practical realities of schools,

teachers, and students. In the US, the map is littered with failed projects that placed a
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number of computers in schools without adequate teacher training, technical and logistic
support, and related infrastructure. Is a laptop the best technology to use in this classroom?

Infrastructure

Leveraging technology to facilitate LCP requires instructors comfortable with
technology and infrastructure to support the integration of technology into their teaching
practice. Physical spaces used for LCP require permanent and reliable infrastructure such
as Internet access, projector(s), and audio amplification. Instructors using these spaces need
to be trained on the use and troubleshooting of these spaces and need to be able to rely on
consistent and easily accessed technology support in case something is not working
properly.

We believe it is possible and probably beneficial for educational institutions at all
levels in Africa to leapfrog Western institutions by not creating large, complex wired

networks and instead focus on developing wireless and mobile capacity on their campuses.
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During professional development workshops at Kenyatta University, we discovered
that accessing the Internet via mobile data networks using USB modems was much faster
than trying to use the campus wired network. We originally planned to set up a wireless
router and connect it to the campus network; however, the campus network could not

support this.

Another issue we encountered while conducting these workshops was that there was
not a ready supply of spare parts and peripherals on hand. One byproduct of increased and
sustained technology use is a stockpile of spare parts and other resources — things taken

from broken computers or outmoded technology. In many U.S. universities, items such as
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computer speakers are a commodity. They often come with the computer and when the
computer is replaced the speakers are set aside and usually not needed because a new set
comes with a new computer.

The challenge we observed at Kenyatta University is that the university is yet to
develop technology logistics. In this sense, logistics means the procedures, activities, or
organizational systems that make the technology work to meet particular goals and agendas.
Many of these technology logistics are fairly bureaucratic — institutional processes for
checking in and checking out equipment, and for managing equipment. These processes are
important if an institution is going to provide consistent and reliable technology
infrastructure. Instructors need to be able to rely on the fact that some technology will be
available when they enter a classroom, that it will be functional, and that there is a

mechanism for getting assistance when needed.
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Another important area is infrastructure to support learners with disabilities. This is
the special needs technology room at KU - a very nice setup, and nicer than the one at my

home university. There are machines with screen readers installed ...

and tools for low-vision users.

However, some of these tools are not the most portable or unobtrusive to use,
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which is why mobile is such an innovation.

Mobile and Tablet Computing

(I} {1 O
Globally, mobile network covers more territory than the electrical grid (Johnson,
Smith, Levine, & Haywood, 2010). Approximately half of Africa’s one billion people are
not connected to an electrical grid (Zachary, 2009), yet the number of mobile subscriptions

is around 644 million (about 11% of the world total).
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Source: industry sowces, Biyorol estimates ¢ Blycroll 2012

Global mobile phone penetration is at 85% of the world’s population. There are
currently 5.98 billion mobile phone subscriptions. Africa has about 644 million subscribers
(about 11%). LTE (long-term evolution, or 4G LTE) deployments in Africa are quickly
gaining momentum (11 million customers predicted by 2015). Smartphone penetration rates
in Africa are now 17 to 19 percent (that’s almost 1 in 5!). The rest are split between either
“feature” phones or basic “dumb” phones (albeit with SMS capability). Commerce in
Africa is dependent on mobile. Micro-entrepreneurship covers some 90 percent of the
employment base and about 65 percent of the continental GDP.

Some commentators suggest that Africa will become the first post-PC region of the
world. There are currently five major international cables in place providing bandwidth to
the African continent; this is a 16% increase overall from 2010-2011. In Kenya, mobile
phones are nearly ubiquitous and 92% of Internet usage is via mobile networks (Perry,
2011). As of the second quarter of 2012, 7.7 million users were using mobile data networks
to access the Internet — an increase of 19.2% from the same period in 2011

(Communications Commission of Kenya, 2012). Additionally, the number of Internet users
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overall increased by 19% to 14 million users from 2011. There are roughly 43 million
people living in Kenya, and there are roughly 30 million mobile phones being used by

Kenyans.

In addition to the increasing availability and relative cost compared to computers,
mobile and tablet devices are changing the ways we think about software development and
distribution. With the advent of mobile apps, the way we think about software is changing,
and whole industries are adjusting to a new world in which sophisticated but simple tools
routinely sell for 99 cents. In contrast with the model for desktop applications that stack
feature upon feature in a one-size-fits-all approach, mobile apps are small, simple, and
elegant. They generally do one thing, or a small list of tightly related things, extraordinarily
well. They cost so little, trial versions are unnecessary, and it is simple to outfit a tablet or
mobile phone with exactly the feature set you want for far less than you would pay for
typical desktop software. Both Apple and Google have developed extensive collections of
apps, and adding to your set is as simple as it is inexpensive.

The app software model is clearly working: ABI research shows that over 18 billion
apps had been downloaded in the Apple marketplace by October 2011, and over 10 billion
in the Android marketplace by December the same year. Those numbers just scratch the

surface of the anticipated growth of mobile apps. A recent study by Distimo predicted that
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44 billion apps will have been downloaded by 2016 — or, around seven apps per person

across the entire population of the earth.

Developments in emerging mobile technologies have created opportunities for
providing low cost and easily support assistive technology to students with disabilities.
These devices are easier to implement than other forms of assistive technology for visual
impairments and enhance access to education for students with visual impairments. The
refined and consistent user interface characteristic of i0OS devices along with robust, built in

access functions make these devices easy to use, flexible, and powerful.

While iOS devices are more costly than other mobile platforms (i.e., Android), these
devices are a fraction of the cost of specialized, dedicated assistive technology tools like a

screen reader installed on a laptop.
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An iPad or iPod can serve as a screen reader, display large or high contrast text,
recognize and describe colors, and connect to the Internet via Wi-Fi or mobile networks.

L

]
)

There are also apps that can read money to identify the type of bill.
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VoiceOver and Keyboard

(o O -

In June of 2012 our team from Syracuse University worked with four students with
visual impairments. The students were provided Apple iPods, a Bluetooth keyboard, and
trained to use the devices with the built-in accessibility functions. In January 2013, 10 more
students were provided devices - this time iPad minis - and the students from June played a

key role in training the new students.

KU colleagues using an iPad as a document camera
In the context of large class pedagogy and as mechanisms for both teaching and
learning, all three categories of mLearning have potential. As a teaching tool, mobile

devices can provide instructors with access to resources that current infrastructure might
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not provide. Rather than being dependent on campus network infrastructure, instructors can
have a mobile-enabled device connected to the Internet. Increasingly, sophisticated android
and i0S tablet devices can effectively be used as presentation devices, running specialized
forms versions of slideware (i.e., PowerPoint).

Using mobile for student engagement. One way mobile can be used in LCP is to
provide mechanisms for student engagement. An increasingly popular technique for
engaging students in large classes is the use of Student Response Systems (SRS). These
systems are an evolving technology (Judson & Sawada, 2002) that allows instructors to
engage students in real-time polls to gauge comprehension, ask questions, and enhance
interaction. Traditionally, student response systems have been proprietary and relied on
infrared or radio-frequency systems where students must purchase or rent input devices.
Mobile technologies offer possibilities for large class instructors to engage students using
Internet-based polling services like Poll Everywhere (http://www.polleverywhere.com) as
student response systems.

We observed an interesting distinction in how faculty members at Kenyatta
University communicated compared with typical practices in U.S. higher education — text
message versus email. KU faculty members have become accustomed to using text
messages to communicate instead of emailing. This is a cost effective and easy method of
communication, and valuable in the sense that mobile is an area where capacity exists that
can be used to support LCP (namely, as a gateway to the Internet); however, texting has
drawbacks as an academic and administrative communication method.

Texting does not provide some of the institutional functionality that exists in the
procedures of email use that have evolved in other parts of the world. In many Western
universities, email is essentially a document delivery system and is considered an official

record of communication. Email sent to students’ university-provided email accounts is
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considered as official as paper documents sent via mail. These official emails serve as an
institutional record — notes of conversations, documentation of communication with
students, and administrative tools for scheduling meetings, etc. Email browsers and web-
based services, like Gmail, allow users to sort, search, and archive email. Email distribution
lists and LISTSERVs are easy to set up and maintain, and many learning management
systems offer integrated class email functionality.

While in many ways the use of SMS text by university faculty members is a more
sophisticated use of mobile technology than one might see in a U.S. university, it does not
scale well as a LCP practice. As a means of communicating with several hundred students,
texting could potentially be a viable broadcast mechanism, where an instructor sends a
mass message; however, the cost and logistics (SMS charges, collecting and managing
phone numbers) of this would be significant. There are tools that mass broadcast SMS
messages, but these require additional material and personnel support from the institution.
All faculty members we worked with had email accounts both through the university and
from free services, such as Yahoo and Gmail. These services essentially provide unlimited
email storage space at no cost. The active use of SMS by university faculty, and the near
ubiquity of mobile devices we observed among faculty and students at Kenyatta University

suggest other opportunities to enhance LCP.

Cloud Computing
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Cloud

G Computing
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{ ]

The “cloud” is a term used to describe the vast collections of networked computers,
typically housed in data centers that comprise the Internet. The National Institute of
Standards and Technology (NIST) defines cloud computing as follows: Cloud computing is
a model for enabling convenient, on-demand network access to a shared pool of
configurable computing resources (e.g., networks, servers, storage, applications, and
services) that can be rapidly provisioned and released with minimal management effort or

service provider interaction.
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Google Docs and Microsoft Office 365 are examples of cloud-based software.
These tools do not require the installation of software on a computer; however, they do

require a connection (at least initially) to the Internet.

The mobile version of Dragon Dictation is also an example of cloud technology.
The Dication app is installed on a device, but all of the language libraries the app uses to

convert spoken word into text are online. This is in contrast to the standalone, desktop



Proceedings of the ICE, 2013 23

version of Dragon, which requires the user to train the software and build their local
language library. The standalone version of the software provides many more features (i.e.
ability to control the computer via voice, editing, text selection) and is very accurate, but
the mobile version is remarkably accurate — and free.

Open Content

Open content is focused on creating collections of sharable resources and on
devising licenses and metadata schemes to organize and distribute those resources. The
movement toward open content reflects a growing shift in the way academics in many parts

of the world are conceptualizing education to a view that is more about the process of
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learning than the information conveyed in their courses. Information is everywhere; the
challenge is to make effective use of it. Open content embraces not only the sharing of

information, but the sharing of instructional practice and experiences as well.

3
SIYAVULA

http://projects.siyavula.com/technology-powered-teaching/

Curriki

htep://www.curriki.org/

The role of open content producers has evolved as well, away from the idea of
authoritative repositories of content and towards the broader notion of content being both
free and ubiquitous. While universities ultimately paved the way for open content as an
instrumental classroom tool, its recent entrance in the K-12 sector is partly rooted in the
financial benefits. For example, Siyavula, launched in South Africa, serves disadvantaged
schools by providing royalty-free, open source books written by volunteer experts.

Not-for-profit providers Curriki and Wikibooks are building ever-growing platforms
filled with free, open source textbooks that are easy to find. As more faculty and
administrators become aware of and experience open content, its comparative benefits and
challenges vis-a-vis traditional learning resources are becoming better understood. Open
resources are generally, though not always, electronic. They are easier to update than print
materials. Because they are digital in nature, open learning materials can incorporate

activities to support multiple modes of study (e.g., reading, listening).
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Sharable materials reduce teacher workloads as they do not need to be recreated
from scratch. The same set of materials, once placed online and made sharable via the
appropriate licensing, can also inform a wide variety of learning modalities, not the least of
which is learning for the sheer joy of discovery. Additionally, the use of open content
promotes a set of skills that are critical in maintaining currency in any area of study — the
ability to find, evaluate, and put new information to use. The same cannot be said for many

textbooks, which can be cumbersome, unchanging, and costly.

Thika School for the Blind

People with print disabilities (e.g., blindness, low vision, dyslexia) have limited
access to books. The World Blind Union (WBU) estimates that blind people in developed

countries have access to less than 5% of the world’s published material in an accessible



Proceedings of the ICE, 2013 26

format, and that people in developing countries have access to less than 1% of published
material in an accessible format (Sullivan, 2007). Blindness civil society groups refer to this
problem as a “book famine” (European Blind Union, 2011).

The term “famine” is appropriate in that this is a problem of severe scarcity of an
essential resource, but it is inaccurate to the extent that it connotes that access to published
material is a recent problem. Unfortunately it has always been true that blind people have
had limited access to books; however, groups such as the World Blind Union advocate for
print-disabled people to have access to the same books — on the same day and at the same
cost - as their fellow citizens, on the same day and at the same price.

Though this is an old problem, the reasons for this limited access have evolved, and
currently have more to do with ideological and legal barriers than technological limitations.
Copyright laws present barriers to access for blind people in two ways: (1) by not
adequately allowing for limitations and exceptions for people who need formats other than
those produced by publishers, and (2) by motivating publishers to use technology that
prevents access to ebooks.

Copyright law has added additional barriers to the production of accessible books.
America copyright laws limit access to books in specialized accessible formats when they
do not include limitations and exceptions provisions that allow non-copyright holders to
produce them. A work in an accessible format such as Braille is considered a derivative of
the original work in text format, and carries copyright protection. Some countries have
written limitations and exceptions into their domestic copyright laws to allow for the
creation of accessible formats, but this is the case in less than half of the world’s countries.
In some countries the use of technology to create accessible formats is illegal. In the US,

states lack clear guidelines about how domestic laws overlap when it comes to import and
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export of works in accessible formats. Because of the complexities of copyright laws,
international library lending of books in specialized accessible formats is limited.

The implementation of copyright limitations and exceptions has become more
complex over time due to changing technological capabilities coupled with greater
complexity in international and domestic copyright laws (and mechanisms for their
enforcement). For example, when Braille books were only shared by shipping a physical
book in analog format, leakage risks were low. Now BRF files for Braille printing make it
possible to share Braille books online, presenting new leakage risks because they could be
translated back to print and read by sighted users.

The international governance arena where this problem is being discussed is the
World Intellectual Property Organization (WIPO) Standing Committee on Copyright and
Related Rights (SCCR). The solution to this problem lies in balancing the interests of the
book publishing industry and print-disabled members of the book reading public who want
better access to their products. In WIPO only nation-states get to vote or participate in
dialogue, so both the publishing industry and civil society groups attempt to press policy

levers by convincing representatives of states to articulate their positions.
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Groups such as the WBU refer to books in accessible formats as books in
specialized disability-specific formats, not intended for use by the general public. This is an
artifact of the not so recent past when this was the only type of accessible format there was.
When books existed only in analog formats, the catalog of accessible books was short
primarily due to the limitations inherent to a fixed format. Books printed in the default
manner (text printed on paper), did not accommodate the way people with print disabilities
were able to access information. Those readers needed specialized accessible formats (e.qg.,
Braille, large print, audio recordings). Due to low demand, which was made smaller by
societal norms that limited opportunities for people with disabilities - production and
distribution of specialized formats was time-consuming and expensive. For example, a
Braille copy of the Bible costs over $700. This is still the case. Non-profit and government
organizations serving people with print disabilities (e.g., Learning Ally, formerly Reading
for the Blind and the Dyslexic) assumed the role of creating accessible formats that were

not profitable for commercial publishers to produce.

Accessing content

Absence of copyright limitations and exceptions that allow the creation of
specialized, disability-specific formats is just one of the ways copyright gets in the way of
book accessibility (and, I contend, is increasingly the least significant copyright barrier).

Now that books exist in digital formats, there is no innate technological reason that blind
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and sighted people can't read the same books. An accessible format need not be a
specialized format different from formats used by everyone else. Indeed, blind people all
over the world read the same electronic text as their sighted peers, but listen to it using
screen reading software that reads it out loud (e.g., JAWS, Apple VoiceOver) rather than

viewing it on a monitor, use a refreshable Braille display to read digital text.

Unfortunately, the ebooks and ereaders sighted people read are largely inaccessible
to blind people due to the technological barriers used to protect copyright. Since digital
books are easily illegally shared, publishers bind ebooks up in digital rights management
(DRM) technology to prevent piracy, which more often than not locks out blind people.
DRM technology is optimized to work for users who access text visually in standard font
sizes. Copyright law with limitations and exceptions for people with disabilities typically
allow the circumvention of DRM technology, but this is often of limited help since users
don’t have ready means of circumventing technology that is specifically designed to thwart
circumvention.

This means we cannot ignore ways that technology can and often does replicate
many of the same social exclusions and normative thinking operating in the rest of society.
As Ellis and Kent (2011) argue, we must address the “trend in digital design where socially

constructed features from the analog world are migrated to the digital environment” (p. 39).
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An example of this tendency to migrate socially constructed features from the
analog to the digital can be seen in a controversy and lawsuit surrounding the Amazon
Kindle in the US. A lawsuit filed by the National Federation of the Blind (NFB) and the
American Council of the Blind (ACB) against four American universities considered
whether adopting the Kindle e-reader as a means of distributing electronic textbooks to its
students was discriminatory. In this case, both technical design of the Kindle device
(including assumptions about its use) and understandings of providing access for university
students with disabilities were at stake.

As a technology, the Kindle was touted to feature text-to-speech or spoken text
technology that could read textbooks aloud. This feature of the Kindle would potentially
provide important access to both blind users, as well as to individuals with other print and
learning disabilities. Yet, the actual user interface of the Kindle (i.e., its menus) were
inaccessible to blind users. This lack of basic functionality made it impossible for blind
users to purchase books from the Kindle store, to select a book to read, or even to turn on
the text-to-speech feature. In this case, as in many, technology was not the issue. Spoken
text is a proven and widely used technology. The political, ideological, and social
understandings of technology use that shaped the Kindle’s design were the very cause of its
inaccessibility. Although spoken text was built in to the Kindle, it was never designed with
users with disabilities in mind. Instead, the inclusion of this functionality was presumably
included to provide a talking interface for mobile users (e.g., while driving). Because of
this, spoken text was not implemented to support the spoken interface familiar to many
assistive technology users. The inclusion of text-to-speech also fell into a gray area
regarding copyright—publishers felt that text-to-speech represented a different form of
presentation for which they could not control pricing or distribution. As a result, publishers

were given control over whether a text could be accessed via text-to-speech or not.
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The decision to use the Kindle on a university campus as a way to distribute
textbooks represents an approach to technology use that continues to assume that
technology use for students with disabilities will be addressed exclusively through
accommodations and alternate formats.
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ENHANCEMENT OF SCIENCE PERFORMANCE THROUGH COMPUTER
ASSISTED INSTRUCTION AMONG SELECTED SECONDARY SCHOOL
LEARNERS IN KENYA

Samuel N. Jesse, Dr. Nicholas W. Twoli and Dr. John N. Maundu

Abstract

The performance of learners in Science in Kenyan secondary schools has been consistently
low over the years. Many factors contribute to this poor performance and among them are
the inappropriate teaching approaches that are teacher centered rather than learner centered.
The purpose of the study reported in this paper was to investigate the influence of
instructional methods on efficiency in delivery of content to the learner and eventually
improved performance in science. Quasi-experimental design was used, based on the
performance in science when the Conventional Instructional Techniques (CIT) are used and
when a combination of Computer Assisted Instructions (CAI) and conventional
instructional methods are used. Biology, Chemistry and Physics teachers and Form Two
learners from six provincial secondary schools situated in the greater Embu district were
involved in the research. Data collected using Standard Students Assessment Tests (SSAT)
was analyzed and used to find out whether there was a significant difference in
performance of the learners in science before and after the treatment. The study found out
that learners taught through CAI performed significantly better than learners taught through
CIT in science. Based on this study, it was concluded that use of Computer Assisted
Instruction improves secondary school learners’ performance in science. This paper ends
with some recommendations for further research.

Key Words: Computer assisted instruction, Conventional instruction techniques, Science,
Performance, Teaching approach
Introduction

Biology, Chemistry and Physics are the three pure science subjects offered in
Kenyan secondary schools curriculum (KIE, 2002). In the national examinations conducted
by the Kenya National Examinations Council (KNEC), the three subjects are categorized in

group two with Biology taking code 231, Physics 232 and Chemistry 233. According to the
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Programme for International Student Assessment (PISA, 2002), the performance of a
country’s students in science subjects has implications on the part that country will play in
tomorrow’s advanced technology sector and for its general international competitiveness.
The report also emphasized the critical role of science subjects in the socio-economic
development of a country. Despite this critical role, performance of students in science
subjects in secondary schools in Kenya has continued to be low for many years. According
to Musyoka (2004), it is common knowledge that students’ achievement in science subjects
Is wanting as reflected by performance in the national examinations. The feedback from
formal examinations and observations by stakeholders constantly indicate a shortfall in
these subjects.

According to Munywoki (2004), parents, the government and other stakeholders
continue to invest heavily in the education of young Kenyans every year with the hope that
the inputs would result to better outputs. The immediate expected output from the education
system is good performance in examinations. Learning achievement was adopted as a key
indicator of the quality of education during the 1990 World Conference on Education for
All (EFA) in Jomtien, Thailand (UNESCO, 2000). The low performance trend in science
subjects in Kenyan secondary schools is a cause of worry to many stakeholders. As outlined
in the KNEC reports (2006 — 2011), the performance of students in Biology, Chemistry and

Physics has remained below average (Table 1.1).

Table 1.1 Percentage mean scores of Biology, Chemistry and Physics from 2005 — 2010

in Kenya.
Subiect Mean score (percentage) Average MEAN
) 2005 | 2006 2007 2008 | 2009 2010
Biology 32.01 [29.84 |44.70 30.32 | 27.20 29.23 | 35.23
Physics 35.99 [40.82 |42.23 36.71 |31.33 35.13 | 37.04
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| Chemistry | 29.44 |27.01 |27.69 | 22.74 1913 12491 |25.15

Source: Kenya National Examinations Council Reports (2006, 2007, 2008, 2009, 2010 and
2011)

This poor performance in science may be attributed to several factors such as
attitude, teaching approaches/methods, content and resource mobilization and management
(Musyoka 2004). According to Kibe (JICA-Kenya personal communication) in Muraya and
Kimamo (2011), many factors contribute to poor performance of science subjects at Kenya
Certificate of Secondary Education examinations. These factors include student attitude
towards the subjects which they perceive as difficult, inappropriate teaching approaches
that are teacher centered rather than student centered, inadequate mastery of teaching
subject by some teachers, inadequate teaching and learning resources, poor terms of service
for teachers and heavy teaching loads. According to Fraser and Walberg (1995),
appropriate instructional activities can be effective in promoting the development of logical
thinking, as well as the development of some inquiry and problem solving skills.

For effective teaching and learning to occur, the teacher should use an effective
approach of conveying the information to the learner (Brown et al., 1982). In order to
increase students’ motivation to learn science, a variety of innovative instructional
techniques can be used (Fraser and Walberg 1995). Various studies have suggested that
inappropriate teaching approaches employed by science teachers in Kenyan secondary
schools may be one of the contributing factors to poor performance in science. According
to Kolawole (2008), teacher centered teaching approaches are dominant at the secondary
school level where the teacher presents information to students in a lecture and students
complete assignments out of the class and later take examinations to demonstrate their
degree of understanding and retention of subject matter. Most of the instructional methods

the teachers use in our classrooms are usually teacher — centered and hence, give fewer
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opportunities or roles to play in the classroom discourse. Apparently, such situations tend to
limit students’ active participation (Kiboss, 2000; Tanui 2003). The UNESCO - Education
for All, Global Monitoring Report (2005) notes that practitioners broadly agree that teacher
dominated pedagogy where students are placed in a passive role is undesirable, yet such is
the norm in the vast majority of classrooms in Sub-Saharan Africa.

To improve academic achievement, the teaching approaches adopted by a teacher
should make learning more learner-centered so as to promote imaginative, critical and
creative skills in the learners resulting in better achievement in instructional objectives. The
learner centered teaching and learning approaches actively engage the learner in the
learning process for effective mastery of the subject content and promotes a positive
attitude towards the subject (Ministry of Education Science and Technology, 2011). KNEC
(2011) noted that schools should use e- learning to enable students access diversified
information for easy understanding of science concepts.

According to Wambugu and Changeiywo (2008), the teaching approach that a
teacher adopts is one factor that may affect students’ achievement and therefore the use of
an appropriate teaching approach is critical to the successful teaching and learning of
science. Many topics in science may require innovative instructional methods such as
Computer Assisted Instruction (CAI) to foster the learners understanding and facilitate
adequate coverage of all the science processes and concepts (Jesse, 2011). In chemistry for
example, neither practical nor theory teaching can effectively cover certain areas like
preparation of poisonous gases such as chlorine and carbon Il oxide. In Biology, areas that
deal with the functioning of the body parts are very difficult to explain since no practical
activity can be done to illustrate them. In 2006, KNEC noted that questions like: Describe
how the human kidneys function was poorly done. The KNEC (2006) report pointed out

that details of what happens at the nephron were lacking, there was confusion of what
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happens in the loop of henle and there was confusion of what is ultra-filtered. These topics
can easily be taught using computer simulation and animations making it easier for a
learner to understand. CAl would even make it easier to cover the science syllabus since
many practical activities are already simulated and learners can replay them even in the
absence of the teacher. A positive relationship exists between syllabus coverage and
performance at National Examinations level (Amadalo et al (2012).

Computer assisted instruction (CAl) refers to teaching and learning through
computer-based programs that mostly involve drill and practice, tutorial and computer
simulation activities offered either by themselves or as supplements to traditional, teacher
directed instruction (Stennet, 1985). CAI can provide an effective supplement to the
teacher. Eggen and Kauchak (1993). Over the recent years, CAl has witnessed great
development in many countries. Kinnaman (1990) observes that in America for example,
the number of schools owning computers increased from approximately twenty five percent
to virtually a hundred percent between 1981 to the end of the decade. In Kenya however,
the use of CAl is not widespread. According to Wragg (2000), studies indicate that most
teachers feel threatened by the computer because it forces them to organize their classrooms
differently which reduces their control and makes their normal approach of monitoring
progress difficult to implement. Selwyn (1999), Olson (1992) and Kiboss (1997) also
observed that teachers feel bereft of influence because they feel unable to monitor what
goes on and are uncertain about their proper role in the class. Their fear of losing control or
power in the classroom is probably what makes them behave negatively to the use of CAI
in their classrooms.

A lot of research and studies have been done on CAI teaching and most of them
recommend it as a very useful instructional tool. Capper and Copple (1985) indicate that the

single best-supported finding in the research literature is that the use of CAl as a
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supplement to traditional teacher directed instruction produces achievement effects superior
to those obtained with traditional instruction. Rupe (1986) observed that as well as enabling
students to achieve at higher levels, researchers have also found that CAl enhances learning
rate. Student learning rate is faster with CAIl than with conventional instruction. According
to Kulik (1987), students receiving CAI learn better and faster and students’ scores on
delayed tests indicate that the retention of content learned using CAl is superior to retention
following traditional instruction alone. Dalton and Hannan (1988) indicate that while both
traditional and computer-based delivery systems have valuable roles in supporting
instruction; they are of greatest value when complementing one another. As such, the
success to integrate CAl into teaching and learning of science rests on the teachers to accept
and to embrace the new innovation, ability to make informed judgments about the
suitability of CAI to meet their particular teaching and learning goals and to consider CAI
in their search for new instructional approaches. There was therefore, a great need to
investigate the effects of introducing CAl into science instruction in Kenyan secondary
schools.
Methodology
Research Design

A research design is a structure of research. It is the ‘glue’ that holds together all the
elements in a research project (Kombo and Tromp 2006). This study used a two-group
quasi-experimental pre-test, post-test design. Form two classes in three out of the six
provincial schools that offer computer studies in Embu district were randomly assigned the
experimental group while the form two classes in the other three provincial schools were
labeled the control group. This was based on the academic performances and learning
facilities especially the number of computers available in the computer laboratories. Both

groups were measured before the treatment was given by use of standard student test (pre-
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test). The experimental group was then exposed to CAl in the computer laboratories
(treatment) while the control group was only exposed to the normal Conventional
Instructional Techniques in the normal classes (no treatment).

The design can be depicted as follows:

CIT entailed application of commonly used instructional methods in science such as
lecture, teacher demonstrations and practicals. CAl involved instruction through up to date
instruction software and therefore students could learn their Biology, Chemistry and
Physics lessons in the computer laboratories. After a period of four weeks, the two groups
were measured again by use of another standard test (post-test).

Target Population

The target population in this study was teachers who taught science subjects and
students who took Biology, Chemistry and Physics in secondary schools that offered
computer studies in Embu district. There were eleven secondary schools that offered
computer studies in Embu district. These schools had a population of five thousand, two
hundred and nineteen students with one thousand three hundred and seventy one being form
two students. The total number of science teachers in the eleven schools was seventy-three,
where seventy of them taught the Form Two classes. Table 1.2 shows the total number of
students and science teachers in the eleven schools, the total number of students in form
two and the science teachers involved in teaching the form two classes. The percentage of
the schools, teachers and students that were targeted by the study is also shown in the table.
This meets the recommended percentage in statistical terms, which is ten percent (Orodho

and Kombo, 2002).

Subject Total Number | Percentage

Secondary schools that offer computer studies 11 100%
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Schools involved in the study 6 55%
Population of students in the eleven schools 5219 100%
Population  of Form Two students in the eleven 1371 26%
Science teachers in the eleven schools 73 100%
Form Two science teachers inthe eleven schools 70 96%

Source: Embu District Education Office and pre-study survey

The sample and Sampling Procedures

According to Webster (1995), a sample is a finite part of a statistical population

whose properties are studied to gain information about the whole. Purposive sampling was

used to select secondary schools that offer computer studies in Embu district. This was

because a key resource that comprises computer laboratories was required for the CAl

lessons. The experimental group also required learners with basic computer skills. The six

provincial schools that offered computer studies in the district were selected for the study.

This was to ensure that the pre- requisite skills or the knowledge level of the students in the

science subjects was almost the same. In the sample schools, the form two classes were

purposively selected for the study. This was because the learners at this level had fully

adapted to the environment but they have not yet selected the subjects that they will be

examined in the Kenya Certificate of Secondary Education examination. The form two

classes in three of the six provincial schools were randomly assigned the experimental

group while in the three remaining provincial schools the form two classes were assigned

the control group. Each study school therefore had either three experimental groups or three

control groups resulting to a total of eighteen study groups in all the study schools.

Research Instruments (Instrumentation)
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Written assessment tests (standard students’ assessment tests) were used to measure
the learners’ performance in the three science subjects that were being studied. Two types
of assessment tests were used: the pre-test and post-test. Pre-test assessment tests were used
to measure the performance of both the experimental and the control groups before the
treatment was administered. This was to ensure that both groups were of relatively same
ability. In Biology, the tests were set from Nutrition in Plants and Animals while in
Chemistry Air and Combustion, and Water and Hydrogen are the two topics that were
included in the pre-test. In Physics, Electrostatic I, Cells and Simple circuits were used in
the pre-tests. These topics were selected because they are the last topics in the form one
syllabus and this study was carried out in first term. Post-test assessment tests were used to
measure the performance of the learners in both groups after the experimental group had
received the treatment. In Biology Transport in Plants and Animals was used to construct
the post-test while the Structure of the atom and the Periodic table was used in
Chemistry. Magnetism was used to set the Physics post-test. These topics were selected
because they are the first topics in form two and this study was carried out during first term
of school. Pre-tests and post-tests were set from different topics to ensure that achievement
in the post-test was not based on the previous knowledge. Both pre-test and post-test were
set by a panel of five teachers per subject who are specialized in teaching that particular
subject at secondary school level for a period of not less than five years. These teachers
were also involved in ensuring that the tests they set were standardized. The teachers in
those panels were selected from other schools, which were not involved in the study to
avoid leakage of the tests before they were done.

Content validity of the assessment tests was determined using the content validity
formula developed by Lawshe in 1975. In this case five panelists were selected from

subject teachers who have at least five years of experience in teaching the subject. The
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panelists in each subject went through each item in the tests indicating whether the item
was essential, useful but not essential or not necessary to the performance of the construct.
The formula CRV = (ne — N/2) / (N/2) where CRV=content validity ratio, ne=number SME
panelists indicating essential and N= total number of SME panelists involved. This formula
yields values that range from +1 to —1 where positive values indicate that at least half the
SME panelists rated the item as essential. In the pre-test, the mean CRV across items was
0.94 in Biology, 0.95 in Chemistry and 0.97 in Physics. In the post-test, the mean CRV
across the items it was 0.99 in Biology, 0.96 in Chemistry and 0.93 in Physics. This means
that at least half of the SMEs in each subject rated each item as essential and therefore the
content validity ratios were positive.

Reliability of the assessment tests was determined using the Split-Half method. In
this method, the total number of items was divided into halves by assigning the odd
numbered items to one half and even numbered items to the other half of the test. A
correlation was then taken between the two halves. A statistical correlation to estimate the
reliability of the whole test was then done using Spearman-Brown prophecy formula: Pxx”
= 2Pxx’/1+Pxx’ where Pxx” is the reliability coefficient for the whole test and Pxx’ is the
split-half correlation. In pre-tests the Pxx” and Pxx’ for the three subjects were as follows:
Biology had Pxx” = 0.87 and Pxx’ = 0.93, Chemistry had Pxx” = 0.75 and Pxx’ = 0.86
while Physics had Pxx” =0.91 and Pxx’ = 0.95. In the post-test, the values were as follows:
- Biology had Pxx” = 0.82 and Pxx’ = 0.90, Chemistry had Pxx” = 0.86 and Pxx’ = 0.92
while Physics had Pxx” = 0.89 and Pxx’ = 0.94. All the subjects had positive reliability
values meaning they could yield consistent results on repeated trials. Little modifications
were however done on chemistry pre-test that had a reliability value of less than 0.9.

Data Collection Procedure
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Research permit to carry out the research in schools in Embu district was granted
from the National Council for Science and Technology (NCST) a government agency in the
Ministry of Higher Education, Science and Technology (MHEST) in Kenya. Sampled
schools were then visited to seek permission to carry out the research from the school
principals. A meeting with the science and computer studies teachers was then organized
where basic issues about the study and its benefits were discussed. Teachers were requested
to explain to their students about the study since it was expected to affect their normal
learning programmes.

Data was collected in two stages during the main study. At the beginning of the
study, the two research groups were given a standard assessment test (pre-test). The results
of this test were obtained and analyzed to ascertain the relative level of both the
experimental and the control groups at the beginning. The experimental group was then
exposed to the treatment (computer assisted instruction) for a period of four weeks while
the control group continued with the conventional instructional methods. At the end of the
four-week period, another standard test (post- test) was given to the two groups and results
obtained were recorded.

Results and Discussion

The data obtained during the pre-test and post-test assessment tests was analyzed
using means and followed by t-Test. This enabled the researcher to find out whether there
was any statistically significant difference between the performance of the experimental
and the control groups both before and after the treatment. This way, it was possible to
determine the impact of CAIl on performance in science subjects. Statistical Package for
Social Sciences (SPSS) was used to facilitate the analysis of the data.

Results for the Pre-test
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Data that were obtained after marking the pre-test were used to calculate the mean,
standard deviation and the standard error of both the experimental and the control groups in
all the three science subjects. The means for both experimental and control groups were
close. This suggests that the samples were of almost equal ability in science. Table 1.3
summarizes the results that were obtained.

Table 1.3 Mean, Standard deviation and Standard errors

~td. Error
BIOLOGY EXPERIMENT [55.04 13.040 1.021
CONTROL 55.05 12.872 1.096
CHEMISTR. EXPERIMENT [34.59 11.352 R
CONTROL 54,67 12.057 1.026
PHYSICS EXPERIMENT [50.98 12.251 960
CONTROL 51.01 12.384 1.054

The test for the equality of the means was then carried out using the independent
samples t-test (Table 1.3). Equal variances were assumed during the t-test since the
levense’s significance values for Biology, Chemistry and Physics were 0.74, 0.394 and
0.747 respectively. These values were higher than a value of .05, that is, p>a. The
significant values for the t-test (p values) were 0.993 for Biology, 0.954 for Chemistry and
0.982 for Physics. Since these values for the t-test were higher than a value of .05, this then
implies that there is no significant difference in student performance in Biology, Chemistry
and Physics between the experimental and the control groups.

Table 1.4 Independent Samples t-test for the pre-test
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Results for the Post-test

The mean, standard deviation and the standard error were calculated as was done
for the pre-test. The means of the experimental groups were found to be a lot higher
than those of the control groups in all the three science subjects. Based on this
performance, one can suggest that the treatment had quite an effect on the experimental
group. It can be viewed, therefore, that CAl has a positive effect on the learning of

science in secondary schools. The results are presented in Table 1.5

Table 1.5 Mean, standard deviation and standard error of the post-test
Std. Error Mean

BIOLOGY EXPERIMEN 60.27 10.288 .806
CONTROL 55.39 10.452 .890
CHEMIST EXPERIMEN 57.84 11.805 925
CONTROL 53.32 12.179 1.037
PHY SICS EXPERIMEN 59.55 10.678 .836

CONTROL 55.67 9.348 .796
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The independent samples t-test was then used to test the equality of the means. The
significance values for the t-test (p values) obtained were .001 for all the three science
subjects. Since these values are typically below o value of .05, it therefore implied
that there was a significant difference in students’ performance in Biology, Chemistry
and Physics between the experimental and the control groups. A summary of the results

obtained is provided in Table 1.6.

Table 1.6 Independent Samples t-test for Post-test.
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99%
Confidence
Interval of
Sig. Mean | Std the
t df |(2- Dafferenc [Error Lower Upper
BIOLOGY Equal
variances 4070 299 001 4 879 1.199 |1.771| 7986
CHEMISTEY Equal
variances 3.263| 299 001 4.522 1386 | 930 8.114
PHYSICS [Equal
variances 3323 299 001 3878 L1167 | 852 6904
assumed

Comparison of the Mean Difference between the Experimental and Control Groups

In the pre-test the mean difference between the experimental and the control groups

was -0.014 in biology, -0.078 in chemistry and -0.033 in physics. The average means

difference between the experimental and the control groups during pre-test was therefore -

0.041. This value is very small thus implying that the two groups were of relatively equal

ability at the beginning of the study.

In the post-test the mean difference between the experimental and the control

groups in biology was 4.893, 4.60 in chemistry and 3.911 in physics. The average mean

difference in the three subjects during the post-test was 4.468. This value is visually large
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enough therefore it indicates a difference between the experimental and control groups in
terms of performance in the tests. The means difference between the two groups is
summarized in Table 1.7.

Table 1.7: Comparison of the means difference between the experimental and the

control groups.

MEAN DIFFERENCE
SUBJECT Pre-test Post-test Difference
Biology -0.014 4.879 4.893
Chemistry -0.078 4.522 4.600
Physics -0.033 3.878 3.911
Conclusion

In the pre-test, a t-test revealed no significant difference between the performance of
the experimental and the control groups in Biology, Chemistry and Physics. In all the three
cases, the p values were greater than a values (p>a). In the post-test, a t-test revealed a
significant difference between the performance of the experimental and the control groups
in Biology, Chemistry and Physics. In all the three cases, the p value was smaller than o
values of 0.05, (p<a).

A comparison between the mean difference in the two groups revealed that in the
pre-test, the performance of the experimental and the control groups was almost equal since
the mean differences in Biology, Chemistry and Physics were 0.014, -0.078 and -0.033
respectively. In the post-test, a wide difference between the performance of the
experimental and the control groups was noted with the mean differences of Biology,
Chemistry and Physics being 4.879, 4.522 and 3.878 respectively. Computer Assisted

Instruction therefore improves the achievement in science.
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Given that in the pre-test for the three subjects, the t-test significance value (p) was
greater than o value of .05 (p>a) and in post-test the p value was less than o of .05 value
(p<a), then CAI has a positive impact on the performance of learners in science subjects
(Biology, Chemistry and Physics). This confirms the observations by Rupe (1986) that as
well as enabling students to achieve at higher levels, CAl also enhances learning rate
leading to better performance. In addition, Fraser and Walberg (1995) noted that use of
computer for instruction resulted to increased student interest, co-operation, improved
achievement by students in science and an increase in the amount of science curriculum
that was covered.

Since the improvement in science performance by the experimental group resulted
from application of CAl in science lessons, then the instructional methods used by the
teachers influence the performance of the learners. According to Kulik (1987), students
receiving CAI learn better and faster and students’ scores on delayed tests indicate that the
retention of content learned using CAl is superior to retention following traditional
instruction alone. Wambugu and changeiywo (2008) also noted that the teaching approach
that a teacher adopts is one factor that may affect students’ achievement and therefore use
of an appropriate teaching approach is critical to the successful teaching and learning of
science.

From classroom observation, it was evident that the students under CAl looked keen
and showed a lot of interest during lessons. They were curious to observe what was coming
next. This sort of expectation created readiness to learn and to be engaged. It appears
therefore that interest plays an important preliminary role in CAl and triggers engagement
of learners creating an enhanced environment for a science teacher to positively exploit

(figure 1.1).
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Figure 1.1: CAI transmission in learning secondary school science

This inductive thinking has been supported by some scholars (Marilyn et al, 2010)
who indicated that, participative engagement in particular creates enjoyable environment,
which provides the catalyst for active learning and conceptualization in science. It can be
taken that it is the engagement role that is responsible for the improved performance.

The foregoing findings pose a challenge to the traditional teacher-talk
predominating in Kenyan secondary school classrooms including science education lessons.
It is imperative therefore in the interest of forming a good technological base for future
generations that science teachers embrace the integration of technology in classroom
practice. This should hopefully translate to improved learners performance in KCSE
examinations thereby paving way for science-based careers later in life.

This paper winds up with some recommendations for further research. First, the role
of interest in CAl is central and schools are becoming technology pervasive. It is often
experienced that interest can be short lived. As a mediating factor, if it dies off, the whole
process ‘dies.” There is need, therefore, to determine the long effect or sustainability index
of this factor by designing a longitudinal study. Second, gender effect was not addressed in
this study. We recommend that a study be carried out to determine the effect of CAl on

gender.
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Abstract

In this era of information technology, the role of teachers is changing from providing
information to organizing the entire learning process. This is mainly because, learners can
easily access any information they need by use of instructional technologies such as
Internet, Mobile phones and graphics, unlike in the past where text books were the only
source of information. Technology is very essential in the instruction of students in
secondary schools today and this is especially so in a developing country like Kenya.
Instructional technologies enhance mastery of the content, provide information as
comprehensive as possible in different formats and provide teachers with a variety in
presentation of content. The rationale was based on the view that properly designed
learning materials inspired by instructional technology and delivered by technology add
value to a teaching situation where contact hours are limited. The curriculum needs,
academic standards and the development of digital age skill for the 21st century learners.
The literature review focused on the meaning and use of instructional technologies in
teaching and learning in institutions in Kenya and other parts of the world. However, it did
not address the use of instructional technologies in secondary schools. This was a
descriptive survey design. Despite the importance of instructional technologies, Kenyan
secondary schools face challenges. A study was conducted in ten purposively selected
secondary schools in Kisii Central District, Kisii County between March 2011 and March
2012. Data was collected using questionnaires, interview schedules and observation
schedules. The obtained data were analyzed systematically using descriptive statistics and
presented with the help of frequency tables, graphs and percentages. The study findings
revealed that teachers were influenced by availability of instructional technologies,

knowledge and skills in use. Findings also revealed myriads of challenges faced by teachers
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and students. Finally, it is paramount that teachers plan teaching, and learning which

applies technology to maximize students learning.

Background of the Study

Education in the world over has been recognized as an important means for
promoting economic and social development both at individual and national levels. The
growth of the global economy and the information-based society has pressurized education
systems around the world to use technology to teach students the knowledge and skills they
need (UNESCO 2005). In Kenya, Learning institutions are under increasing pressure to use
the instructional technologies in teaching the students the knowledge and skills they need in
the 21st century. The challenge confronting our educational system is how to transform the
curriculum and teaching and learning process to provide students with the skills to function
effectively in this dynamic era — rich and continuously changing environment. Even after
the teacher’s initial fear of getting involved with technology has been overcome, serious
challenges still remain in terms of providing enough technical support that teachers will not
be discouraged by equipment failure or software behavior that they do not understand
(KWEDICT, 2007).

Though the hope is that information technology can add a powerful punch to the
modern educational environment, many educators in the United Emirates as Moore et al.
(2003) notes have found that it is the proper use of available instructional technologies
rather than the presence of that technology that advances learning. Even longtime favorites
pencil and paper and the Overhead Projector still have a place in the well-rounded modern
classroom. Whether old or new, each technology has inequalities (or “affordances”) (sic) of
which advantages can be taken.

Brown et al. (1973) acknowledge that, researchers in education have shown that with

present inadequate infrastructure, large class sizes, and lack of technologically skilled
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teachers and traditional modes of training of teachers, it is difficult to intensively achieve
the goals and objectives of education and training. Further, most of the teachers use
expository methods, which do not have the potential of achieving technological know-how
in the current technology era. Essentially, in modern classroom teaching, the objectives
should be multidimensional in nature, so for their achievements, multiple methods are used
in an integration whereby instructional technology will be highly recommended.

According to (IJEDICT 2007), modern children are keen to use relevant modern
equipment to help them with their learning at school and their confidence enables them to
acquire competence quickly and easily. This modern equipment use is instructional
technology in the teaching and learning process. Computer studies as one of the
instructional technologies is now offered as a subject but Amutabi (2004) in a study on ICT
in Kenya Public Universities notes that, the computerization project in secondary schools in
Kenya is at its infancy stage. Moore et al (2003) notes that, “properly designed learning
materials delivered by modern technology (sic) add value to a teaching environment in
which contact hours are limited.”

At present, the use of instructional technologies may be of great help. It is a well-
known fact that, not a single teacher is capable of delivering up to date and complete
information in his/her own subject. The use of instructional technologies can fill this
important gap because it will provide access to different sources of information. It will
provide information that is as comprehensive as possible and in different formats with
different examples. (ANSTI Nov. 2005). Duffy et al. (1993) note that:

Tools are being helpful in developing the learner’s mental models of objects,
systems or other phenomena that brings about visual spatial capabilities.
Visualization tools help learners to construct those mental images and

visualize activities.



Proceedings of the ICE, 2013 58

The use of instructional technologies will provide chat facility (text messages) so
that learners will make use of it, exchange their ideas and views and get clarification of any
topic with different experts, practitioners so as to broaden there information base.
Instructional technologies will assist teachers to provide variety in the presentation of
content, which will help learners on concentration, better understanding, and long retention
of information. The learners will get opportunities to work on any live project with learners
from other countries (Omwenga 2008). The use of instructional technologies will actually
provide flexibility to a learner, which is denied by the traditional process and method. On
the Internet, many Websites are available freely which will be utilized by students and
teachers to develop reasoning, critical thinking, analysis and problem solving hence helping
them in sharing resources. Betz (1990) notes that instructional technologies attract
attention; which is paramount to learning. Instructional technology also helps teachers to
engage students through production work (Dale 1969). To make learning more meaningful
to students: teachers often try to involve them in creating their own technology-based
products. Instructional technologies promote learning by linking students to information
resources. This lets them access the materials, obtain information and have experiences that
they will not have had. They also help students visualize problems, solutions and link
students to learning tools especially when using computers (Newby et al. 2006). Roblyer
(2003) acknowledges that there is substantial empirical evidence indicating that teachers
frequently capitalize on the novelty and attraction of the media used to achieve the essential
instructional goal of capturing and holding students’ attention.

Moore et al. (2003), have described rich-text materials (material combining
multimedia) as potentially enriching experiential, flexible, fun, powerful, self-paced, and
time saving. They also believed that properly used technology could further critical

thinking and independent learning, expand individual exploration, Shift some of the
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learning out of the classroom expand time for classroom activities, Liberate (students and
teachers alike) form the mundane, create an environment of learning, experimenting, doing
and enjoying, and level of playing field between the public and private schools.

Kenya is at an infant state in the use of instructional technology (IJEDICT 2007).
Muriithi (2005) further notes that in Kenya like most developing countries, instructional
technology usage is still limited. The pertinent question one would ask at this point is
whether the schools in Kenya are benefiting from these emerging technologies. If not, then
why is it that they are not benefiting from these emerging technologies? Therefore, this
study was set to establish challenges facing teachers and students in using instructional
technologies.

Objectives of the study

1) Examine factors, which influence interactivity and effective use of instructional
technologies in the teaching and learning processes.

i) Establish the challenges faced in coping with the use of various instructional
technologies in teaching and learning processes.

iii) Offer solutions to the challenges to: a) teachers and b) students.

Research Methodology

Research Design

The study was conducted by using a descriptive survey design. This study used both
quantitative and qualitative techniques in collecting and analyzing data
Target Population
The target population for this study comprised 67 public secondary schools in Kisii County.
However, ten secondary schools were purposively selected and used for this study.

Research Instrument
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According to Wellington (2000), in carrying out a research, a researcher should use
methods, which provide high accuracy. Data was collected using three instruments namely;
the questionnaire, interview schedule and observation schedule.

Findings of the Study
Interactivity and effective use of instructional technologies

This study was to examine factors that influence interactivity and effective use of
instructional technologies in teaching and learning processes. It is obvious that for teaching
and learning to be effective and meaningful, the use of instructional technologies was
inevitable. The instructional technologies also determine the instructional method the
teacher will employ in the teaching and learning process. Since the researchers was to
examine the factors that influence effective use; it was necessary for her to first find out the
availability of the instructional technologies in the sampled schools. Apart from that, the
researcher was to find out whether the instructional technologies used in other parts of the
world were available in Kenya. This was with good intentions of finding out whether
teachers and students in the entire country benefited from teaching the same way other parts
of the country and world do. Table 1.1 analyzes factors that influence teachers’

interactivity and use of instructional technologies:

Table 1.1 factors that influence interactivity and use of instructional technologies
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Frequency Percentage
Availability of instructional

11 111
technologies
skills and knowledge of technology use |11 11.1

Importance of the  instructional

12 12.1
technology
If readilv available in the school 19 192
High population/Enrolment of students |15 152
Availability of monev to buy some

12 12.1
matenals
Enough resources 23 232

N/B: Percentages are based on the number of responses for each item.

Out of 104 respondents, 11(11.1%) of the teachers revealed that they were
influenced by the availability of the instructional technologies, 11(11.1%) revealed that
they were influenced by knowledge and skills on use, 12 (12.1%) of the teachers were
influenced by the importance of the instructional technologies, 19(19.2%) of the teachers
were influenced if the instructional technologies were readily available, 15(15.2%) of the
teachers were influenced by enrolment of students in class, 12(12.1%) of the teachers were
influenced by availability of funds to buy the needed materials, 23(23.2% ) of the teachers

were influenced by adequacy of the instructional technologies while other teachers in
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negligible percentages revealed that they influenced by the time available to prepare for the

technology, versatility of the instructional technologies, reliable power supply, if involved

in the procurement process, attention given by the administration, if instructional

technologies are provided by the school, availability of spacious room, versality of the

technologies, the importance of the instructional technologies in teaching the topics,

students’ level of understanding and, accessibility to the instructional technologies, syllabus

requirement, load of the subject and freedom of use and the cost of instructional

technologies.

An item in the teachers’ questionnaire asked how often instructional technologies

were used for learning process. Table 1.2 analyzes teachers’ responses on how often

teachers used instructional technologies as follows:

Table 1.2 How often teachers used instructional technologies

Never Once a|Once a|Onece a|Everytime
year month week

f %o F |% f | % F % |f %o
Use of printed 1 1.0 1 1.0 3129 4 3.9 |93 01.
instructional technologies 2
Use of projected 56 |62.2 |7 |78 11167 |8 |89 |4 44
instructional technologies 5
Use of non-projected | 17 |18.7 |4 |44 |1 |17.6 |26 |28. |28 30.
instructional technologies 6 6 8

N/B: Percentages were based on number of responses per item
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The table shows that out of 104 respondents; 93(91.2%) of the teachers reported that
they used printed instructional technologies every time they taught whereas other
percentages were negligible, 56(62.2%) of the teachers reported they never used projected
instructional technologies whereas 15(16.7%) of the teachers reported that they used
projected instructional technologies once a month; other percentages on use of projected
instructional technologies were negligible, 28(30.8%) of the teachers reported that they
used non-projected instructional technologies every time, 26(28.6%) of the teachers that
they used non-projected instructional technologies once a week, 16(17.6%) of the teachers
reported that they used non-projected instructional technologies once a month and
17(18.7%) of the teachers reported that they never used instructional technologies whereas
other percentages were negligible on use of non-projected instructional technologies. Figure
4.5 below further emphasizes the distribution of teachers’ responses on how often they used
instructional technologies.

Further, teachers were asked whether the instructional technologies they used were
adequate. Out of 104 respondents, 30(29.1%) of the teachers reported that instructional
technologies were adequate whereas73 (70.9%) of the teachers reported that instructional
technologies were not adequate. Both the head of department and principals of the selected
schools confirmed their availability but inadequate. The head of departments confirmed
further that teachers used instructional technologies regularly. To confirm what the
teachers, heads of departments and the Principals said; an item in the students’
questionnaire asked the instructional technologies used for learning process. Table 1.3
analyzes the responses as follows:

Table 1.3 Instructional technologies for learning processes
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No Yes
Items Frequency |Percentage |Frequency |[Percentage
Maps and diagrams 39 7.3 494 92.7
Globes 181 36.9 310 63.1
Charts 68 13.0 455 87.0
Magazines 206 40.6 301 59.4
Journals 344 72.4 131 27.6
Radio 345 71.3 139 28.7
Television 330 68.5 152 31.5
Video recordings 391 82.3 84 17.7
Computer 247 47.7 271 523

N/B: Percentages are based on the number of responses for each item

Table 1.3 shows that out of 544 respondents; 494(92.7%) of students reported the use of

maps and diagrams for learning process whereas 39(7.3%) reported that they never used

Maps and diagrams, 310(63.1%) reported the use of the globes whereas

181(36.9%)reported that they never used globes, 455(87%) reported the use of charts

whereas 68(13.0%) reported that they never used charts, 301(59.4%) reported the use of

Magazines whereas206 (40.6%) reported that they never used Magazines, 131(27.6%)

reported the use of Journals whereas 344(72.4%)reported that they never used

Journals,139(28.7%) reported the use of Radio whereas 345(71.3%) reported that they
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never used radio,152(31.5%)reported the use of television whereas 330(68.5%) reported
that they never used television, 84(17.7% ) reported the use of video recordings for learning
whereas 391(82.3%) reported that they never used Video Recordings, 271(52.3 %
)reported the use of computers for learning whereas 247(47.7%) reported that they never
used computers for learning. On the other hand, the heads of departments confirmed that
teachers’ interactivity and use of instructional technologies was influenced by of their
availability even though some of the instructional technologies’ use posed a big challenge
to some teachers.

The study used the observation schedule to confirm what both teachers and students
gave. The researcher decided to investigate further whether the instructional technologies
were adequate for both teachers and students in order to make fair judgment about
interactivity and use of instructional technologies in the sampled schools. The research
confirmed interactivity and use of instructional technologies though use of some
instructional technologies were challenging to some teachers. The head of departments also
confirmed interactivity and use of instructional technologies though they were inadequate.

UNESCO (2002) affirms that learning is an active and not a passive process. To
allow students to move towards competence, they must be actively engaged in the learning.
According to Hung & Khine (2006), meaningful learning occurs when learning is
interrelated, interactive and interdependent. That is, learning and instructional activities
should engage and support combinations of active, constructive, intentional, authentic and
cooperative learning because they are synergetic. Omwenga, (2008) in his study confirmed
that other teachers in the world used instructional technologies in teaching and learning,
therefore by using them both teachers and students are moving to the digital era.

However, according to Patel (1986), the availability of instructional technologies

does not necessarily mean the proper utilization of the same whereas Newby et al. (2006)
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asserts that the use of technology cannot become meaningful support for students’ work if
they have access to it for only a few minutes a week. But Kemp & Dayton (1985) argue that
the use of instructional technologies can help to reduce the length of time for instruction
and assist in a lot of content in summary form.

The findings of the study revealed that teachers were influenced by certain factors
such as availability of instructional technologies, knowledge and skills on use, time
available to prepare, reliable power supply, procurement process, attention given by the
administration, if the instructional technologies are provided by the school, availability of
room, versatility of the technology, their importance in teaching the topic, students’ level of
understanding and enrolment, syllabus requirement, accessibility to the resources, teachers’
load and the cost of resources.

The teachers especially if they wish to reap from the endeavors of their teaching,
should pay attention to the use of instructional technologies when teaching their students.
The research therefore opted to investigate the preparedness of teachers on how to
successfully use instructional technologies in teaching and learning process.

Challenges faced by both: (a) teachers and (b) students on use of instructional
technologies:
Table 1.4 analyzes teachers’ responses as follows:

Table 1.4 Challenges facing teachers on use of instructional technologies
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Challenges faced by teachers Frequency |Percentage
Unskilled /ICT illiteracy/limited skills 38 37.6
No enough/unavailable of instructional technology|35 34.7
Unavailability of funds to buy instructional 35 347
technology '
Limited time/lack of time 27 26.7
Lack of support from administration/educational

.. 12 11.9
authorities
Many students 16 15.8

N/B: Percentages based on the number of responses given

Out of 104 respondents, 38(37.6 %)of the teachers reported that they had limited
skills/unskilled, 35(34.7%)of the teachers reported that instructional technologies were not
enough/unavailable, 35(34.7 %) of the teachers reported unavailability of funds to buy
instructional technologies, 27(26.7%) of the teachers reported that they had limited time to
use the various instructional technologies as the syllabus was so wide that they may not
cover it, 12(11.9 %) of the teachers reported that they lacked support from school
administration as some principals locked some instructional technologies in stores and
make very strict rules for anybody who wished to use them,16(15.8 %)of the teachers
reported that there were many students in classes which made it impossible to use some
instructional technologies, other teachers in negligible percentages reported that they were
not consulted in the procurement process, no time to improvise instructional technologies to
use, some teachers reported that some teachers were lazy and did not bother to use the

instructional technologies, some teachers reported of unreliable power supply, lack of
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infrastructure (storage facilities) and space for installing materials, poor
budgeting/administration unwilling to by enough instructional technologies, lack of
opportunities to apply technology, low equipped laboratories, loss of materials from
students and school, lack of motivation as teachers are overtaken by events as some heads
of departments and principals do things without consultation, some instructional
technologies such as radios breakdown hence students miss lessons and low response on
material requisition in departments whereas some teachers still believed that if a teacher
explained well the information to the students; the students would understand the
information even if the teacher did not use the instructional technologies.

Further, an item in students’ questionnaire required students to state challenges they
faced when instructional technologies were used. Table 1.5 analyzes students’ responses as
follows:

Table 1.5 Challenges faced by students on use of instructional technologies

Challenges faced by students Freque | Percentag
ncy S

Some can't be understood easily (contradicting) 195 374

Some teachers are fast when explaining 140 26.9

Some experiment/science procedures are hard to follow 79 15.2

Are not enough in school (sharing of computers in the lab) | 169 324

Background technology wise (some students are illiterate) | 71 13.6
Small room/congested (can't accommodate all students) 61 11.7
No enough explanations 55 10.6

N/B: Percentages are based on the number of responses for each item
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Out of 544 respondents, 195(37.4%)of the students reported that some instructional
technologies could not be understood easily (were contradicting), 140(26.9%) of the
students reported that some teachers were fast when explaining which made them not to
comprehend the lesson, 79(15.2%) of the students reported that some experiment
procedures were hard to follow when done once thus they need more practice which was
denied due to inaccessibility to the science laboratories during their free time,
169(32.4%)of the students reported that they shared some instructional technologies thus
limiting individual accessibility and practice,71(13.6%)of the students reported that they
had limited technological knowhow on use of some instructional technologies,
61(11.7%)of the students reported congestion in classrooms,79(15.2%)of the students
reported that they had limited time to access some instructional technologies available,
55(10.6% ) of the students reported that there was no enough explanations given when
some instructional technologies were used. Other students in negligible percentages
reported lack of accessibility to some instructional technologies during their free time, lack
of skilled personnel to provide assistance especially from some teachers and laboratory
assistants, some students steal the resources for others not to use, while others felt that the
use of some instructional technologies waste time and others said some subject teachers use
instructional technologies while others don’t use at all.

To verify the information given by teachers and students, the research sort
information from the head of departments and principals whereby there was an item asking
those challenges teachers and students faced and they both confirmed what both teachers
and students gave.

The teachers and students were further asked to give suggestions regarding the
challenges they experienced when using instructional technologies. Figure 1.1 shows

teachers’ suggestions on how to overcome the challenges faced.
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Results: Figure 1.1 Teachers’ suggestions on overcoming the challenges faced

Pl
r

i

Out of 104 respondents; 30(31.2 %) of the teachers suggested that teachers should be
trained on how to handle /use instructional technologies such as computers /ICT, 32(33.3
%) of teachers suggested that the schools buy more instructional technologies to cater for
swollen classes, 10(10.4%)of teachers suggested that the schools to organize harambee
s/ask donors to assist in buying instructional technologies, 10(10.4%)of teachers suggested
that the government should ensure there is reliable power supply in all schools, 10(10.4%)
of teachers suggested that students should be exposed to technology early. Other teachers in
negligible percentages suggested that the schools should put up infrastructure for computer
installation in classes, buy modern computers/renovate and repair facilities, acquire enough
instructional materials, have other power alternatives, provide security and stores for
keeping facilities, management to collaborate with teachers on material requisition, admit
manageable number of students, develop INSETS for teachers to replenish their skills on
use of instructional technologies, provide internet to enable them share what other teachers
are doing in the world, employ more teachers especially those with technical skills to

reduce teachers’ work load, equip the laboratories as a long term project, motivate teachers
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for improvisations and the government to help schools to purchase more materials by

providing more funds.

Table 1.6 Students’ suggestions on overcoming the challenges faced



Proceedings of the ICE, 2013 72

Suggested ways of overcoming the challenges faced Frequency |Percentage
Teachers to use simple terms when teaching 55 113
Timely managed (Slow the speed of presenting) g1 16.6
Allow students use computers& science labs freely for

276 56.7
practical
More instructional matenials (buy enough/gquality _

242 497
computers &other instructional materials)
Add more skilled/expenienced teachers 53 109

N/B: Percentages are based on the number of responses for each item

Out of 544 respondents, 55 (11.3 %) of students suggested that teachers to use the
simple terms when teaching, 81(16.6%) of students suggested teachers should slow down
the speed of presenting, 276(56.7%) of students suggested that students should be allowed
to use computers and science laboratories freely for practice during their free time,
242(49.7%) of students suggested that schools should buy enough instructional
technologies such as quality computers and other instructional materials, 53(10.9 %) of
students suggested that the schools should add more skilled teachers on use of instructional
technologies. Other students suggested in negligible percentages that the schools should
build bigger rooms/laboratories to accommodate the enrolled population, connect
computers to the internet, be exposed to technology early, have generators in case of power
failure, update/hire laboratory technicians with modern technological skills, allow students

to access available materials freely and expose them fully to the resources, government to
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implement policies that it can meet especially on provision of instructional technologies
and modify classes to be compatible with instructional technology facilities. Figure 4.11
below emphasizes the results shown on the table above, and the percentages show students’
suggestions on how the challenges can be overcome.

The findings revealed a myriad of challenges facing both teachers and students in
the use of instructional technologies. This conquers with Mogeni (2005) in a study on
factors influencing the utilization of resources in the teaching of Kiswahili in Transmara
district whereas Msei (1985) in a survey of teaching resources for teaching and learning of
Kiswahili in primary schools in Central Division, Machakos District found out that most
teachers in schools did not use teaching resources partly due to ignorance of their
importance and called for the organization of seminars, symposia and workshops to help
equip the teachers with the skills and awareness to effectively use instructional resources.
Andafu (1996) also in a study of factors affecting the teaching of Kiswahili in secondary
schools in Lame District indicated that most teachers did not make any effort to use even
simple teaching aids.

Conclusion

The main question that this study endeavored to answer was what challenges faced

teachers and how students used instructional technologies.

Based on the findings of the study, the following conclusions were made:

1. Although many teachers in the selected secondary schools in Kisii County were
academically and professionally qualified, they had very limited post-training on the use of
instructional technologies.

2. The teachers appreciated the role played by the use of instructional technologies in

teaching and learning process. However, they hardly use most of these instructional



Proceedings of the ICE, 2013 74

technologies available in their schools. They mainly use textbooks, chalkboards and

laboratory equipments for Chemistry, Biology and physics.

3. Print resources were the most commonly available instructional technologies in the
selected secondary schools in Kisii County. However, many of the available instructional
technologies were inadequate in both quality and quantity; despite their being accessible to
teachers and students.

4. Though schools provided a few, parents were the main providers of instructional
technologies for teaching and learning process. However, teachers were sparingly consulted
or involved in the procurement process.

5. Very minimal instructional technologies were being prepared locally by teachers for use
during the learning process thus, students were hardly involved in the preparation some of
the instructional technologies. This was mainly because schools lacked enough funds to buy
the raw materials and provide storage facilities while on the other hand; administration
didn’t allow students to assist for the same.

6. The instructional technologies that were preferred by teachers in teaching and learning
process were charts, Globe, maps models, audio cassettes, handouts, class readers (books),
pamphlets, radio, news papers and diagrams. Some schools had computers but they were
mainly used for computer studies subject and SMASE teachers (Mathematics and Science)
rarely used the Liquid Cristal Display (LCD).

7. The main driving force that influenced the teachers’ choice of instructional technology
for teaching learning process were the availability of the instructional technologies, the
class or form and the students’ level of understanding.

8. The major challenge teachers expressed as impeding their effective use of instructional

technologies were that some instructional technologies made them spend a lot of time in
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teaching topics, rigid administration in provision and providing storage facilities and the
suitability of the instructional technologies to suit topics being taught.

9. Scarcity of some instructional technologies and especially lack of modern efficient
instructional technologies in the schools, lack of technological assistants and lack of
sufficient knowledge of use of these technologies made the teaching and learning process
very difficult.

“Learning is facilitated when new knowledge is integrated into learners’
world...””Education as central to a knowledge society must produce people who are able to
create and gain from the new knowledge (Bereiter 2002).

Hung & Khine (2006) adds that; learners need access and manipulate available resources
and appreciate the skills and knowledge each instructional technology provides. This is
because the choice of instructional technologies can greatly affect the way information may
be structured and manipulated.

The research will give educators a better understanding of the importance of
functional, usable, communicative, and aesthetically appropriate use of instructional
technologies.

Recommendations of the study

The following recommendations were made based on the findings of the study:

1. The study findings revealed that the instructional technologies available in schools were
barely enough and some were outdated. The Ministry of Education, Science and
Technology (MOEST.

Further, the Ministry of Education, Science and Technology should:

Organize seminars, workshops and any other in-service courses frequently to familiarize

and sensitize with a wide range of instructional technologies and their potentials. This could
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trigger teachers’ creativity and innovation in the use of instructional technologies in
teaching and learning process.

Moreover, the planners/organizers of such seminars and workshops should ensure that
the teachers personally get information about the seminars/workshops to avoid
communication breakdown and encourage them to attend.

Ensure that the authors and publishers avail the necessary new, instructional technologies
especially textbooks in the market and schools promptly whenever the syllabus is revised.

This will ensure that schools acquire and use the current instructional technologies
and adequately prepare students for the national examinations.

Regularly seek information from teachers and students on the challenges they face in
teaching learning process using instructional technologies. This will enable the Ministry of
Education to organize necessary in-service courses for the teachers to mentor direct and
monitor improved production and provision of instructional technologies; design
instructional technologies with the teachers and students in mind, or otherwise seek
alternatives of solving or easing the teachers’ problems thus enabling them to teach more
effectively. Establish instructional technologies centers as close as possible to teachers
including instructional technologies mobile services.

2. Planning and designing learning environments and experiences. To achieve these
teachers should:

Design developmentally appropriate learning opportunities that apply technology-enhanced
instructional strategies to support the diverse needs of learners.

Apply current research on teaching and learning with technology when planning learning
environments and experiences.

Identify and locate instructional technologies and evaluate them for accuracy and

suitability.
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Plan for the management of instructional technologies within the context of learning
activities.

Plan strategies to manage student learning in a technology-enhanced environments.
Planning helps teachers to determine instructional technologies they will use. Instructional
plan plays a critical role in directing the selection and use of all other tools within the
learning environment (Newby et al. 2006).

3. Plan teaching, learning, and the curriculum, which apply technology to maximize student
learning. To realize this teachers should:

Apply technology to develop students’ higher-order of skills and creativity.

Facilitate technology-enhanced experiences that address content standard standards and
student technology standards.

Manage student-learning activities in a technology-enhanced environment.

Use technology to support learner-centered strategies that address the diverse needs of
students.

4. Teachers use technology to enhance their productivity and professional practice by:
Using instructional technology to engage in ongoing professional development and lifelong
learning.

Continually evaluate and make reflection on professional practice to make informed
decisions regarding the use of instructional technology in support of student learning.
Apply technology to increase productivity.

5. Teachers understand the social, ethical, legal, and human issues surrounding schools and
apply those principles in practice. Teachers should:

Promote safe and healthy use of instructional technology.

Apply instructional technology to enable and empower learners with diverse backgrounds,

characteristics, and abilities.
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Facilitate equitable access to instructional technology for all students.
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EFFECTS OF A PROBLEM-SOLVING APPROACH ON COGNITIVE LEVELS
OF PERFORMANCE OF PROSPECTIVE TEACHERS IN MATHEMATICS: A
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Abstract

The research was carried out to examine the effects a problem-solving approach will have
on the cognitive levels of performance in mathematics of 2012/2013 first-year Centre for
Continuing Education students enrolled in the 3 year Diploma in Basic Education
programme of University of Cape Coast, Ghana. The data collected were based on the

following cognitive levels of learning domains: Knowledge (scored out of 5),
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Comprehension (scored out of 6), Application (scored out of 9), and Analysis (scored out of
5). A sample of 253 students from four learning centres took a pre-test prior to an
intervention of a problem-solving approach. These same groups of students were taught in
three meetings (face-to-face sessions) for nine hours, using a problem-solving approach,
after which they completed a post-test. Analysis of the pre-test scores for 253 students from
the four study centres showed the following means (1) and standard deviations (o) of levels
of cognitive learning domains: knowledge (u=1.4545, 0=1.10326), comprehension (u=
1.0435, o= 1.35154), application (u= 1.0277, o= 1.44036) and analysis (u=0.0316, 6=
0.2498). Analysis of a post-test score for 253 students from the same four study centres
showed the following results: knowledge (u=.6047, 6=.90070), comprehension (u=.9644,
0=1.17629), application (n =.6759, 6= 1.26212) and analysis (u= 0.0830, 6= 0.50102). The
results of the research indicate clearly that the students demonstrated limited understanding
of mathematical concepts and were unable to solve novel problems. The implications of
these findings for teaching and learning of Mathematics in Ghana’s University of Cape
Coast, Centre for Continuing Education programme (the distance education programme)

will be discussed.

Key words: Cognitive levels, Learning domains, Problem-solving approach
Introduction

Mathematics plays an important role in the scientific and technological development
of a nation. Ghana’s poor performance in Mathematics from the results of Trends in
International Mathematics and Science Study (TIMSS) in 2003 which Ghana was ranked
44th out of 45 countries calls for a complete overhauling of the mathematics curriculum of
both the Basic and Second cycle Schools and a review of how mathematics is taught. The
trend of abysmal performance by the Ghana’s University of Cape Coast 3- year Diploma in
Basic Education first year students of the Centre for Continuing Education in mathematics
since 2001 to date (Table 1.1) is worrying, since the majority of these students are

prospective mathematics teachers in Ghana’s elementary schools.



Proceedings of the ICE, 2013 89

Table 1.1. Mathematics Achievement of First-year and Third-year UCC-CCE Distance

Learners over a ten-year Period, 2001-2010

SCORE SCORE
BELOW 55%  BELOW 55%

YEAR  FIRST YEAR THIRD YEAR

2001 36.2 16.5
2002 340 301
2003 354 40.6
2004 474 40.8
2005 378 554
2006 41.1 40.7
2007 459 55.7
2008 41.2 520
2009 47.6 N/A
2010 49.6 N/A
AVERAGE 44.0 43.0

Source: Compiled by researcher from programme records.

These trends in abysmal performance in mathematics by majority of students in
Ghana may be due to how mathematics is taught and not on what is taught in mathematics
(content). Methods used in teaching mathematics in majority of schools (including teacher
training colleges) in Ghana since post independence has not undergone significant
metamorphosis. An executive summary of Ghana’s vision 2020 (captioned, ‘The First
Step’) states in the guidelines for formulation and implementation of policies programmes
under education (section 5.1.12) that the vision will substitute teaching methods that
promote inquiry and problem-solving for those based on rote learning. This is one of the
medium-term (1996-2000) policies under education that is yet to materialize and it is long
overdue.

This study calls for an alternative approach for teaching mathematics to 3-year
Diploma in Basic Education students of Ghana’s University of Cape Coast Centre for

Continuing Education, of who the majority are prospective mathematics teachers in the
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country’s elementary schools, since teachers are critical determinants of students’ learning
and educational progress.
Background to the Study

Mathematics is crucial not only for success in school but in being an informed
citizen, being productive in one’s chosen career, and in personal fulfillment. In today’s
technology driven society, greater demands have been placed on individuals’ ability to
interpret and use mathematics to make sense of information and complex situations
(Rivkin, Hanushek, & Kain, 2005).

Mathematics is seen as the pivot on which all other subjects revolve. As a result, the
poor performance of students, especially prospective basic school mathematics teachers, in
mathematics cannot be left unattended to. These prospective teachers need to be trained to
be capable enough to assist the learners they teach to do critical thinking during
mathematics lessons instead of encouraging the learners to produce correct answers alone.
That is to say learning should be negotiated as opposed to imposition. Thompson (1985)
argues that ‘if one thinks that learning mathematics as tantamount to memorizing
mathematical ‘facts’, or an accretionary building of elaborate set of behaviors, then much of
what follows will be irrelevant’. Thompson (1985) goes on to argue that the aim of
mathematics education is to promote mathematical thinking. The pre-service student who is
a prospective mathematics teacher’s content knowledge in mathematics and cognitive
levels of learning domains in mathematics is therefore critical. The prospective
mathematics teacher should therefore have worth of mathematical content knowledge and
problem solving competencies that will enable him or her teach mathematics effectively to
the learners s/he handles (Carpenter, Fennema, & Franke, 1996).

It is argued that a prospective mathematics teacher is likely to teach the way he or

she was taught by his or her mathematics teacher. The approach used by majority of
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mathematics teachers in Ghana to teach mathematics in majority of schools is by the rule-
based, teaching-by-telling approach rather than a problem-solving approach. This approach
provides few opportunities for students to develop a range of graduate skills such as critical
thinking, problem solving, communication and working in groups. Such an approach of
rule-based, teaching-by-telling approach, when used in teaching mathematics will likely
produce majority of learners who will operate or perform at the lower levels of cognitive
learning domains. Thus a shift from the rule-based, teaching-by- telling approach to a
problem-solving approach to mathematics must be encouraged in Ghana’s pre-service
teacher training programmes. This change when done will enable prospective mathematics
teachers in Ghana’s basic schools to see mathematics as a doing subject and as a science of
pattern and order, in which learners actively explore mathematical ideas in a cooperative
and collaborative classroom environment.
Pre-service and In-service Teachers Content Knowledge in Mathematics

Central to raising students’ cognitive levels of learning domains in mathematics it is
improving the quality of teaching. The role of teacher education, as argued by Lappan and
Theule-Lubienski (1994), is to enable teachers to choose worthwhile tasks; orchestrate
classroom discourse; create a learning environment that emphasises; problem-solving,
communication, and reasoning; and develop ability to analyse their teaching and students’
learning (a practice rarely seen in the learning of mathematics by UCC-CCE distance
learners). In order for teacher education to effectively accomplish this role, Lappan and
Theule-Lubienski (1994) identify three widely accepted domains of knowledge needed by
mathematics teachers: knowledge of mathematics, knowledge of students, and pedagogy of
mathematics. They stress the need for teacher education to understand what knowledge and

beliefs constitute these domains and what form teacher education programmes should take
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in order to educate teachers so that they can integrate these forms of knowledge into an
effective instructional programme.

Focusing on the teachers’ mathematical content knowledge, Ma (1999) advocates
that elementary teachers should have profound understanding of mathematics. In order to
conceptualize and clarify the domain of teachers’ knowledge, Shulman (1986) classifies
teachers’ knowledge into seven domains namely: knowledge of subject matter, pedagogical
content knowledge, knowledge of learners, knowledge of other subject content, knowledge
of the curriculum, knowledge of the learner, knowledge of educational aims, and general
pedagogical knowledge. Ernest (1989) also proposes a detailed analytical model of the six
different types and components of knowledge of mathematics teaching, which for the
purposes of this study are relevant to be examined. The different types are: subject matter
knowledge of mathematics (content knowledge of mathematics), knowledge of other
subject matter, knowledge of teaching mathematics, knowledge of organization for teaching
mathematics, knowledge of the context of teaching, and knowledge of education. Research
on mathematics teaching suggests that many teachers do not possess the requisite subject-
matter knowledge to implement high-quality instruction (Ball, 1990; Ball & Bass, 2000;
Ma, 1999). What then is mathematical knowledge for teaching?

Mathematical Knowledge for Teaching

In their papers, Shulman (1986) and Ball (1990) take teachers’ subject-matter
knowledge as mathematics teacher’s mathematics achievement. Thus, subject-matter
knowledge is considered as a measurable performance indicator for assessing teachers’
mathematics achievement. For example, some policy makers and others have a strongly
held belief that what is needed for competent teaching in any domain is a combination of
subject matter knowledge and either “common sense” or general pedagogical training

(Schoenfeld, 2005). Teachers’ content knowledge of mathematics is a complex conceptual
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structure that is characterized by a number of factors, including its extent and depth, its
structure and unifying concepts; knowledge of procedures and strategies; knowledge about
mathematics as a whole and its history (Ernest, 1989). Ernest correctly argues that this
knowledge provides an essential foundation for teaching mathematics and that the major
goal of teaching mathematics is to facilitate the reconstruction of some portion of the
teacher’s knowledge by the learner.

For Ernest (1989), whatever means of instruction are adopted, the teacher needs a
substantial knowledge base of the subject in order to plan for instruction and to understand
and guide learners’ responses. Furthermore, he argues that the teacher’s knowledge of
mathematics will underpin the teacher’s explanations, demonstrations, diagnosis of
misconceptions, acceptance of children’s own methods, curriculum decision (such as
emphasizing central concepts), and so on. In effect, Ernest seems to suggest that the
knowledge of mathematics provides a foundation for the teacher’s pedagogy since
substantial knowledge of the subject matter of mathematics is requisite to a teacher’s
confidence and competence in teaching mathematics. The teaching approach that is likely
to elicit and develop such substantial knowledge of the teacher’s subject matter of
mathematics is a problem-solving approach. The student’s content knowledge of
mathematics according to Wu (2003), includes the knowledge of how mathematics is
usually done: the unending trials and errors, the need to search for concrete examples and
counter-examples to guide one’s intuition, and the need to make wild guesses as well as
subject these guesses to logical scrutiny.

A Problem-solving Approach to Teaching and Learning Mathematics

A problem-solving approach taught in books is based on the work of George Polya

(1945). Polya’s problem-solving model involves four stages: understand the problem,

devise a plan for solving the problem, carry out your plan, and look back. In this teaching
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approach, students are expected to learn to apply and adapt a variety of appropriate
strategies to solve problems. These strategies include using diagrams, looking for patterns,
listing all possibilities, trying special values or cases, working backward, guessing and
checking, creating an equivalent problem, and creating a simpler problem. Problem solving
iIs crucial in mathematics education because it transcends mathematics. By developing
problem-solving skills, we learn not only how to tackle mathematics problems, but also
how to logically work our way through any problem we may face. The essence of
mathematics therefore resides in inventing methods, tools, strategies, and concepts for
problem solving (Rav, 1999). These are learning strategies that are lacking in several UCC-
CCE distance learners and this study intend to develop these learning strategies in the
distance learners so as to improve their achievement in mathematics through a problem-
solving approach in teaching mathematics.

Teaching mathematics through a problem-solving approach therefore provides a
learning environment for students to explore problems and to invent ways to solve the
problems on their own. According to D’ Ambrosio (2003), proponents of teaching
mathematics through problem solving base their pedagogy on the notion that students who
confront problematic situations use their existing knowledge to solve those problems, and
in the process of solving the problems, they construct new knowledge and new
understanding. Furthermore, D’ Ambrosio (2003) illustrates how learning mathematics
through a problem-solving approach has been put into practice with three examples: using
elementary, middle, and secondary school students. It is interesting to note in the study that
learners in all the three cases although they had no formal instructions on how to solve the
problems, they demonstrated a high sense of mathematical thinking and competency. Each
of the examples uses the approach of confronting students with a truly problematic situation

to grapple with. In effect, the outcomes of D’ Ambrosio’s study mean that teaching
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mathematics through a problem-solving approach offers the promise of fostering students’
learning (Schroeder & Lester, 1989). The understanding and skills demonstrated by
students in each case of the study, supports the claim that problem solving is a vehicle for
developing deeper understanding of mathematical ideas and processes.

In teaching through a problem-solving approach, the discussion of a problem and its
alternative solutions usually takes a longer time than the demonstration of a routine activity.
In a study, Hiebert and Wearne (1993) found that classrooms with a primary focus on
teaching through a problem-solving approach used fewer problems and spent more time on
each of them, compared to those classrooms without a primary focus on problem solving.
Moreover, they point out that in a problem-solving approach classroom, teachers ask more
conceptually oriented questions (e.g., describe a strategy or explain underlying reasoning
for getting an answer) and fewer recall questions than teachers in the classrooms without a
primary focus on problem solving. The study by Hiebert and Wearne (1993) suggests that a
judicious use of time requires effective organization of problem-solving activities and class
by the teacher. This suggestion also means that the teacher should be ready to give up his or
her role of transmitter of knowledge and rather become a facilitator of learning.

Teaching and learning of a mathematical topic begins with a problem that expresses
key aspects of this topic, and mathematical techniques should be developed in the search
for reasonable answers to the problem given. The steps also define more challenging roles
by the teacher. This approach to teaching is different from what exist in a conventional
(traditional teacher-centered approach) classroom. Table 1.2 shows a summary of the
contrasts between a traditional (teacher-centered) approach and learning through a problem-
solving approach in mathematics.

Table 1.2 Contrast between a Conventional (Traditional) Approach and Learning through a

Problem- solving Approach
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Approach to Learning Mathematics

Conventional (Traditional) Approach A Problem-solving Approach
Teacher’s Role
Lectures Guides and facilitates
Assigns seat work Poses challenging questions
Dispenses knowledge Helps students share knowledge
Student’s Role
Works individually Works in a group
Learns passively Learns actively
Forms mainly “weak™ constructions Forms mainly “strong™ constructions

Source: Masingila, Lester & Raymond (2011, p. 13)

The ultimate goal of a problem-solving approach in teaching mathematics is to
enable learners develop understanding of concepts and procedural skills in mathematics,
and thereby improve their cognitive levels of learning domains and therefore their academic
achievement in mathematics. Theoretically, this idea of teaching mathematics via a
problem-solving approach may sound feasible but its practice or implementation in the field
may be challenging.

According to Tripathi (2009), when researchers who are driven by constructivist
frameworks realized the practical implications of implementing teaching mathematics
through a problem-solving approach, they were forced to examine the question: How does
one implement the process of teaching mathematics via a problem-solving approach?
Tripathi (2009) agreeably reports that the researchers suggest that the problem lies with
students’ classroom experiences wherein students find little scope or motivation for them to
learn how to reason. What this suggestion may mean is that the teacher must give up his her
transmitting way of teaching mathematic and develop problem skills in his or her learners

by facilitating their learning. The learners also have to give up their ingrained negative
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attitudes and beliefs towards the teaching and learning of mathematics and then assume the
role taking risk and doing critical thinking when learning mathematics.

The teachers’ view of mathematics may direct his/her approach of teaching the
subject. Ernest (1988) outlines three conceptions of mathematics: the problem solving view
(a dynamic, problem-driven view, the Platonic view (static but unified body of knowledge),
and the instrumentalist view (a set of unrelated but utilitarian rules and facts). It is therefore
obvious that a teacher with a problem-solving view of mathematics will direct his teaching
to be more learner-focused by actively involving the students in the learning process and
are constructivist driven in their approach to teaching as against a teacher with
instrumentalist view of mathematics who will stress on rules, facts and procedures when
teaching mathematics.

Purpose of the Study

Selecting a good teaching method to be used to enhance, promote, and sustain
academic performance in mathematics is an important step in any pre-service teacher
preparation institution. It is therefore necessary for teachers who are likely to teach
mathematics to children to undergo the use of such a teaching approach in learning
mathematics so as to improve their cognitive levels domains in mathematics. The purpose
of this study is to examine the effects a problem-solving approach will have on pre-service
teachers’ levels of cognitive domain (knowledge. comprehension, application, and
synthesis) in mathematics.

Significance of the Study

The findings of the study will help assist mathematics educators in Centre for
Continuing Education in Ghana’s University of Cape Coast and mathematics course tutors
who teach the students mathematics to use a problem-solving approach to teach

mathematics, and also to design activities for teaching and learning mathematics through a
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problem-solving approach. The study will also help to enrich existing literature on a
problem-solving approach and provide new grounds in a problem-solving approach for
further research in Ghana.

Hypothesis

A null hypothesis was set to direct the study as follows:

There is no significant difference in the pre-test and post-test performance in cognitive
levels of learning domains in mathematics of students who used problem-solving approach
to learn mathematics.

Methodology

Research Design

The research was aimed at examining the performance of 2012/2013 first year
distance education students offering 3 year Diploma in Basic Education programme of
University of Cape Coast, Ghana in Mathematics. The quasi-experimental design was
employed as the research design for the study since the research was conducted in the
classroom setting and was not possible to assign subjects randomly to groups.

The study utilized a problem-solving approach as the independent variable while the
performance in the various levels of cognitive learning domains was used as the dependent
variable. An independent t-test was used to test the hypothesis that there is no significant
difference in the pre-test and post-test performance in cognitive levels of learning domains
in mathematics of students who used problem-solving approach to learn mathematics.
Data Collection
The data collected were based on the following cognitive levels of learning domains:
Knowledge (scored out of 5), Comprehension (scored out of 6), Application (scored out of
9), and Synthesis (scored out of 5). Eight (8) mathematics course tutors who handle the

students from four study centres were invited for a three days intensive orientation
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workshop on the use of a problem-solving approach in teaching mathematics. An expert
researcher, who is also a mathematics educator, teamed up with the researcher as a resource
person for the workshop. Topics treated during the workshop included: Introduction to
Problem solving (Polya’s strategies of problem solving), Importance of Rationale of a
Problem-solving approach, Introduction to facilitator’s role in a problem-solving approach,
and Discussion on Cooperative learning (the role of an instructor and students in problem
solving). These topics were interspersed with viewing and discussion of video clips of
students engaged in a problem-solving task, as well as group activities and reporting by the
participants.

A sample of 253 students’ scores was randomly drawn from four learning centres
after the students have taken a pre-test prior to an intervention of a problem-solving
approach. These same groups of students were taught in three meetings (face to face
sessions) for nine hours, using a problem-solving approach, after which a post-test was
carried out and scores for 253 students randomly drawn for analysis. A descriptive and an
inferential statistics were used to analyze the results.

Instruments

The instruments used for data collection contained nine multiple and structured test
items for both pre-test and post-test, rubrics for marking the responses, and an observation
guide for observing teaching and learning Question 1 consisted of 10 matching items which
required simple recall of mathematical facts (knowledge), Question 2, 3, 4, and 5 requested
students to explain or define terms to measure their understanding mathematical concepts
(comprehension), Questions 7 and 8 requested students to apply their knowledge in
mathematics to solve word problems (application), and Question 9 requested students to
break down a novel problem into simpler problems before solving it (analysis).

Results and Discussions
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Data that were obtained in both pre-tests and post-tests for the four study centres were
analyzed in statistical tables.
Data for Pre-test and Post-test

Data obtained for both pre-test and post-test scores were analysed in frequency
distribution tables for each of the levels of cognitive domains (Tables: 2.1s, 2.2s, 2.3s, and
2.4s etc). The first questions for pre-test and post-test for knowledge were divided into 10

parts, as shown below:

Questionl, (Pre-test). Identify and match the property for integers that is illustrated in each

example.
a. 4+0=4 K. commutative property for addition
b. 506=6°5 l. additive inverse
C. 5¢1=5 m. additive identity
d. (227)25=22(7+5) n. multiplicative identity
e. 6+3=3+6 0. associative property for multiplication
f. 7+-7=0 p. distributive property
g. 5¢6=30 g. closure for addition
h. (3+4)+9=3+(4+9) r. commutative property for
multiplication
I. 9+7=16 S. associative property for addition
J. 7(5+2) =T7+5+72 t. closure for multiplication

Question 1. (Post-test) Write down an example for each mathematical statement illustrated
using the integers 13, 23 and 37.

Commutative property for addition:
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b AdIIVE INVEISE:. ..ttt ettt e e
c Additive 1dentity:.....o.ooiiii e
d Multiplicative identity:..........ooovuiiiiiii e,
e Associative property for multiplication:...............cooeiiiiiiiiiiiii i,
f DiStriDULIVE PrOPETLY:. .. ettt ettt ee e
g. Closure for
AAAIION: . ..o
h Commutative property for
MUItPlication:. ... ..ot e
i Associative property for
AddItION:. ..ot
J. Closure for multipliCation:...........c.oiitit i e

Table 2.1 Results for Knowledge (Pre-test and Post-test). Marked out of 5
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Pre-test Post-test
SCORE Freguency Percent Frequency Percent
0 48 1.0 152 60.1
1 57 38.3 64 25.3
2 70 27.3 23 5.1
3 23 5.1 13 5.1
4 13 5.1 2 0.8
5 2 0.8 0 0.0
Total 253 100 253 100.0

Mean difference = 0.84980; Standard error = 0.08682; t = 0.000, at 5% confidence level

Results from Table 2.1 show that 85% of the students scored at most 2 out of 5 in
the pre-test against 94.5% in the post-test. 15% scored at least 3 out of 5 in the pre-test
against 5.9% in the post-test. These results show that majority of these students could not
solve most of the mathematical facts they were taught in Senior High School and after
learning through problem solving. Although the same questions were set for the post-test as
in the pre-test, in the post-test, students were required to give examples of the mathematical
facts instead of matching the facts to given examples as was in the pre-test. What this result
may mean is that students may have done a lot of guesswork in the pre-test. Also during the
intervention, students did not master the mathematical facts through relational learning.
The second questions for pre-test and post-test for comprehension were divided into four
parts, as shown next:

Pre-test questions on Comprehension
2.1C Write in your own words the meaning of the statement: ‘the set of natural numbers is

closed under the operation multiplication.’
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2,2C Explain the relationship between the set of integers and the set of rational numbers.

2.3C Why is the number one (1) not a prime number?

2.4C Evaluate and give a reason for your answer to the mathematical sentence; 14+26+2
Post-test questions on Comprehension

2.1C. Write in your own words the meaning of the statement: ‘the set of natural numbers
are closed under the operation multiplication.’

2.2C. Explain the relationship between the set of integers and the set of rational numbers?

2.3C. Why is the number 1 not a prime number?

2.4C. Evaluate and give a reason for your answer to the mathematical sentence; 14+26+2

Table 2.2 Results for Comprehension (Pre-test and Post-test). Total score of 5

Pre-test Post-test
SCORE Frequency Percent Frequency Percent
0 131 518 121 478
1 45 178 52 221
2 34 134 54 213
3 27 10.7 14 55
4 11 43 4 16
5 4 1.6 2 08
6 1 0.4 2 08
Total 253 100 253 100.0

Mean difference = 0.08696; Standard error = 0.11229; t = 0866, at 5% confidence level

From Table 2,2, only 6.3% of the 253 sampled students demonstrated some understanding
of the four comprehension questions asked by scoring at least 3 out of 6 in the pretest
against 8.9% in the post-test. The rest representing 93.7% scored at most 2 out of 6 in the
pre-test against 91.3% in the post-test. Also from the table, about half of the sampled
students, representing 51.8%, scored zero or did not attempt any of the questions asked on
comprehension in the pre-test. This result is against 47.8% in the post-test after the students
had been taught through a problem-solving approach. Although, these results show some

improvement in students’ performance after receiving the intervention, the improvement is
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statistically quite insignificant. Majority of the students demonstrated deficient
understanding of the questions in the comprehension test items.

The third question for pre-test and post-test for application were divided into four parts, as
shown next:

Pre-test questions on Application

3.1A. A certain stock firm registered the following gains and losses in a week: First it rose
by 7 points, then it dropped by 13 points, then it gained 8 points, then it gained another 6
points, and finally lost 8 points. Write a mathematical expression that uses addition as the
only operation, and then find the net change in what the stock was worth during the week?
3.2A. It takes Mamuna and Kojovi one-third of an hour and half an hour respectively to
walk round the school field in the same direction. When will be their first time of meeting if
they should all start at 6.30 am from a starting point?

5
3.3A. Round off the decimal fraction of 13 to the nearest ten-thousandth without using any

calculating instrument.

Post-test questions on Application

3.1A. A certain stock registered the following gains and losses in a week: First it dropped
by 7 points, then it rose 13 points, then it gained 8 points, then it lost another 6 points, and
finally gained 8 points. Write a mathematical expression that uses addition as the only
operation, and then find the net change in what the stock was worth during the week?
3.2A. It takes Mamuna and Kojovi one-third of an hour and half an hour respectively to
walk round the school field. When will be their first time of meeting if they should all start
at 6.30 am from a starting point?

3.3A. 13 women shared 5litres of oil equally. How much litre(s) of oil to the nearest ten-

thousandth litre(s) will each get? Do not use any calculating instrument.
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Pre-test Post-test
SCORE Frequency Percent Frequency Percent
0 141 55.7 181 71.5
1 43 17.0 27 10.7
2 15 5.9 7 2.3
3 38 15.0 26 10.3
4 10 4.0 8 3.1
5 4 1.6 4 1.6
3] 1 0.4 0 0.0
7 1 0.4 0 0.0
8 0 0.0 0 0.0
9 0 0.0 0 0.0
Total 253 100 253 100.0

Mean difference = 0.34387: Standard error = 0.11348: t = 0.013, at 5% confidence level

Table 2.3.1 shows that out of a total score of nine of the pre-test items for application,
93.7% scored at most four as against 97.6% in the post-test. Only 6.3% scored at least 5
against 2.4% in the post -test. This result again demonstrates students’ low level of
applying knowledge acquired in mathematics to solve word problems. Critical thinking
might have been played down. It may be that students were looking out for rules to use to
solve the problems and therefore did no critical thinking to enable them solve the problems.
The teaching approach perhaps failed to develop such a skill of critical thinking.

The fourth question for the pretest was of only one part. The same questions was repeated
for the post-test as shown next:

Analysis of questions for both pre-test and post-test
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4.1S. Formulate a rule for finding the sum of the page numbers of a newspaper with 30
pages.

Table 2.4 Results for Analysis (Pre-test and Post-test). Marked out of 5

Pre-test Post-test
SCORE Frequency Percent Frequency Percent
0 248 98.0 244 96.4
1 3 1.2 4 1.6
2 1 0.4 1 0.4
3 1 0.4 1 04
4 0 0.0 3 1.2
5 0 0.0 0 0.0
Total 253 100 253 100.0

Mean difference = -0.04941; Standard error = 0.03282 t = 0.435, at 5% confidence level

Table 2.4 shows 99.6% of the students scored at most 2 out of 5 in the pre-test against
98.4% in the post-test. Also 98.0% of students scored zero (0) or did not attempt the
question in the pretest. This is against 96.4% (a slight improvement) in the post-test. Only
one (1) student representing 0.4% scored 3 out of 5 in the pre-test against four students (4)
representing 1.6% (an improvement) scored 3 or 4 out of 5 in the post-test. Although there
were some improvements in students’ performance in the post-test as compared to the pre-
test, majority of students demonstrated their inability to do critical thinking, take risk, plan
and adopt strategies to solve novel problems.
Discussion of Results

The results obtained in both the pre-tests and post-tests for the study were not

encouraging. The general performance clearly indicates students’ weakness in all the four
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levels of cognitive domains assessed in the study. For instance, 210 out of 253
(representing 94.1%) students scored at most 3 out of 5 in the pre-test while in the post-test,
248 out of 253 (representing 98.1%) scored at most 3 out of 5. The results for the other
cognitive levels of domains, such as comprehension and application, were not different.
Students’ performance in analysis needs special mention: 248 out of 253 (representing
98%) of the students scored zero (0) out of 5 in the pre-test, while in the post-test, 244 out
of 253 (representing 96.4%) students scored zero (0). What these results imply are that the
majority of the students could not take the risk of building structures, looking out for
patterns, putting parts together to form a whole and creating new meaning or structures
from novel problems. Practically, the majority of the students were lacking the ability to do
critical thinking and logical reasoning.

The researcher made several observations during visits to the centres. Firstly, most
course tutors could not effectively use the problem-solving approach to teach the students.
Their inability was due to several factors and challenges they encountered. First and
foremost, most of these tutors could not give up their roles as transmitters of knowledge to
assume the role of facilitators of learning. Most tutors were pushed to teach this way
because the students agitated for it and students felt unenthusiastic to do their own thinking
and take risk to learn on their own and with their own mates. The approach seemed new to
the students. This observation confirms Ernest’s (1988) argument that a teacher’s ingrained
beliefs about the nature of mathematics and the teaching and learning of mathematics can
affect his or her teaching.

Secondly, the students’ module for mathematics was not written to promote the use
of a problem-solving approach. Course tutors did not find time and so it was not easy
therefore to re-write the topics in an activity-oriented manner. They were forced to handle

the topics the way they have been presented in the module.
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Thirdly, the issue of large class size also contributed to the poor delivery of the
intervention. Maturity of the classrooms had enrolments of 60 to 70 students. This is in
support of Kraft’s (1994) argument that class sizes above 40 have negative effects on
students’ achievement. These large numbers rendered group work impossible and class
management difficult. However, the class size could not have been a problem, since
students could have worked in pairs or threes. Class management would have been a
challenge for most of the facilitators since their training did not cater much for how to
manage large classes when teaching mathematics through a problem-solving approach.

Lastly, the drive of completing the unit within a stipulated time was also a challenge
to the facilitators. Quoting one facilitator, “We can’t finish if we should go by this
approach.” There was the will to teach using a problem-solving approach but the workload
and time did not allow the facilitators to implement the intervention to its fullest; hence, the
poor results obtained after the intervention.
Conclusion

It could be inferred from this study that although there is wide spread agreement
that a problem-solving approach for teaching mathematics holds the promise of fostering
students learning, in this study, because of poor implementation of the intervention in this
study by facilitators with other challenging factors, this approach did not make the positive
impacts expected in the learning outcomes of the learners. On the contrary, the study has
also shown that the teacher-centered approach that was predominantly used by the
facilitators did not significantly improve the cognitive levels of learning domains of the
students. The following recommendations are made to forestall future occurrences.
Recommendations

The centre should have a clear policy that will compel the teacher to implement the

curriculum to the letter. This policy can be achieved if the facilitators are given in-depth
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training on the use of a problem-solving approach in teaching mathematics. The training

should get the facilitators to give up their ingrained negative beliefs about the teaching and

learning of mathematics. Teachers during the training should be made to understand that
their role in classroom during teaching is to facilitate learning and not to transmit
knowledge profusely.

All mathematics modules used by students in the centre must be re-written to promote the

use of a problem-solving approach in teaching and learning of mathematics. The modules

should be activity oriented and problem-based that will encourage students to do critical
thinking and learn mathematics actively by doing, talking and recording. Mathematical
laboratories equipped with requisite and adequate teaching and learning materials should be
provided in all the study centres to forester the effective teaching and learning of
mathematics through a problem-solving approach.

Students’ assessments in mathematics should go to test not only the lower levels of
cognitive domains but also the higher levels. By so doing, the facilitators will tailor their
teaching in this direction to ensure students good performance in mathematics.
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Abstract

Few studies have looked at how text materials are used in the classrooms in developing
countries by teachers as well as the pupils. Even fewer studies have explored the matter to
see if there are differences in use where textbooks are in short supply. This study was to
find out how teachers and pupils used science textbooks in differing Kenyan primary
schools in standard 4. It set out to compare the use of science text material in schools in
different socioeconomic and sociolinguistic contexts. The study involved classroom
observation, taped interviewing of pupils and teachers as well s observing and listening to
pupils reading from the textbook. After this, pupils were tested on their knowledge of the
double page spread used. Eight teachers and twenty-four teachers were interviewed in
depth. Findings showed that half of the teachers did not use textbooks at all in their
teaching even in classrooms where pupils had textbooks. The underlying point emerging
from this study is that the provision of good text material is necessary but not sufficient
condition for improvement in pupils' learning. Other constraints on teaching and learning
like language, teachers' skill levels, commitment and pedagogical mindsets are working
against the effective use of text material. These constraints could be tackled particularly but

not exclusively during teacher training.

Background
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Several studies have been carried out about the quality of instruction in developing
countries’ classrooms. They emphasize the lack of textbooks and other learning materials
from studies by Eisemon, Nyamete and Cleghorn (1980), Heyneman and Jamison, (1980),
MacDonald, (1980) and Wandiga (1994). The implications drawn from these studies are
that the quality of instruction and students’ instruction would improve if text materials were
more plentiful, students would become more efficient readers if more books were available,
that scores on national tests would improve and that more students would graduate from
secondary schools.

Few studies however have looked closely at the ways text materials are actually
used in developing countries' classrooms by students and teachers. Even fewer have
explored this matter comparatively to find out if there are differences in use where
textbooks are in short supply. Yet evidence such as this is crucial in determining whether or
not text material can make the differences claimed by research. If text material exists but is
not used, or if use by students is not encouraged, then the gains predicted from a supply of
such materials will not be realized. This study therefore set out to compare the use of
science textbooks in primary schools in different socioeconomic and sociolinguistic
contexts.

The purpose of this research was to find out how teachers and pupils used science
textbooks in differing types of primary schools in Kenya. Standard 4 classes were chosen
for the study since this is the stage at which pupils begin to study their subjects in English
as opposed to the vernacular languages or Kiswahili that are used in standard 1-3.

A pilot study was conducted which was followed by data gathering in eight schools.
These were chosen to represent differing locations and language populations as shown in
table below.

Distribution of schools in the study
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Nairobi Western Province
High cost schools 2 2
Low cost schools 2 2

High cost schools (usually private) charge tuition feed and are run by individual
entrepreneurs or companies. They tend to be located in urban areas and are well resourced
in terms of facilities such as classrooms, textbooks and other learning facilities. Pupils from
these schools tend to do better in national examinations.

Low cost schools are mainly government schools and most of them do not have
good physical facilities as well as sufficient textbooks. The key distinction is that high cost
schools operate almost exclusively in English as the medium of instruction, while in low
cost schools vernacular languages and Kiswahili are used up to standard 4 and beyond even
though the official language policy requires English.

Literature Review

Van Rooyen (1990) did research in South Africa and found out that the normal
pattern of teaching science was for the teacher to teach orally then give pupils a summary
of what they thought was important from the textbook. Woodward (1987) in his research in
the United States of America found out that many teachers were dependent on the teachers'
guides and textbooks in their teaching. So textbooks had special authority. MacDonald
(1990) found out that pupils did not use science textbooks without the mediation of the
teacher. In Kenya, Ochola (1983) stated that textbooks were used by teachers and pupils to
provide information and that the role of activity and enquiry was not evident. Hunkin
(1990) also found out that there was a lot of dependence on science textbooks as a reliable
source of information for both teachers and pupils. Textbooks seemed to provide

authoritative referencing in a way that the science teacher was unable to emulate.
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Some research has been done about the level of the content of textbooks compared
to the ability of the learners and the following are some findings from studies that have
been done. Scruggs (1988) and Carrell (1987) in their studies found out that most science
textbooks were written above the level of the learners for whom they were written. The
effects of the difficulty of the textbooks according to Hamblett (1977) is that it made the
teaching less efficient as the teachers had to devote more class time than they were
supposed to explaining the textbook. The above studies could probably be an explanation as
to why textbooks are used by both teachers and pupils in the way the case studies will
show.

Methodology

The study involved classroom observation, taped interviewing of pupils and
teachers and observing/listening to pupils reading from textbooks, after which pupils were
tested on their knowledge of the double page spread used. The teacher interviews were
unstructured, whilst pupil interviews used a semi-structured interview schedule. Eight
teachers and twenty-four pupils were interviewed in depth.

All teachers were interviewed in English and pupils according to their preference in
English, Kiswahili or Kiluhya, the vernacular language of the pupils in Western province
and the first language of the researcher. Pupils" reading was analyzed using methods
adopted from Primary Language Record Handbook (Barrs, Ellis, Hester and Thomas 1912).
The evidence below is first presented in the form of detailed discussion of case studies,
followed by a summary of the more general evidence from the pupil observations and
interviews.

Case studies of teaching in three schools



Proceedings of the ICE, 2013 116

The three examples chosen were taken from rural low-cost school, an urban low-
cost school and an urban high-cost school. They varied in terms of availability of books,
space and resources for teaching and learning and the language used in the classroom.
Case Study 1: Rural low-Cost School-Standard 4.

The school was not well equipped and generally three pupils shared a desk designed for
two. The teacher spoke the same vernacular language (Luhya) as the pupils as well as
English. These pupils spoke their mother tongue most of the time, even in class. Their
knowledge of English did not much beyond the names of items like books table, chair and a
few short phrases read to them and repeated.

A thirty minute science lesson was observed, which began by pupils standing up
and chorusing in English, 'good morning our teacher and our visitor.' The teacher then
asked a few questions about what she and taught in the previous lesson on soil. The
questions were directed to the class, and students gave back chorus answers, which
appeared to be rehearsed as follows:

Teacher:  What is soil made of?

Pupils: Dead animals, dead leaves and broken rocks
Teacher: Is all soil the same?

Pupils: No, not all the soil is the same.

After this revision, the teacher wrote TYPES OF SOIL on the blackboard and
introduced the topic again by telling pupils that soil has different types like loam, clay and
sand. She wrote these words on the board and went on to give an explanation of their
meanings.

Teacher: Sticky nikhuli shindu nishihandi menya ikamu. (Sticky is when something sticks
like glue) Muhulili? (Have you understood?)

Pupils: Yee madam. (Yes madam)
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Each of the thirty-one pupils had brought a bag of soil. They were asked to feel the
soil that they had brought and say aloud which type of soil was theirs. Hands were put up
and the teacher chose a few pupils to give answers. Most of them had loam soil from their
gardens at home.

The teacher sent two pupils to the school kitchen to bring a jerry can of water. After
the water arrived, pupils were pupils were asked to move to the back of the class; plastic
bags were spread on the floor and in groups pupils mixed the soils with a little water. Pupils
used the space on the floor and some on their desks. During the activity, there was a lot f
talk in Kiswabhili or the mother tongue. Observing pupils it was clear that their
conversations were about the task at hand. Pupils made observations like, "yako inaanguka"
(yours is falling apart. After the experiment they were asked t go out and wash their hands.

While they were out, the teacher drew the following table on the chalkboard.

Colour Texture

Loam

Clay

Sand

After the pupils returned, they drew the table in their exercise books and they were
asked to discuss the types of soil they had. The teacher explained the word "texture” as
rough, fine or smooth and said that loam had a fine texture. Pupils were asked to describe
the colour of the soil by filling the table and they varied lot: black red and so on.

No textbook was used at any stage in this lesson. The teachers’ notes were taken
from the textbook, which she referred to regularly throughout the lesson. Later the teacher

explained that she had to share a copy of the textbook with another teacher in the other
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standard 4 classes. She also said that pupils had no textbooks to work from. However two
pupils from the five that were interviewed had textbooks, which they used for revision since
no homework was given for them to do.

Five pupils from this class were given a short passage to read and answer a few
questions. One did not need assistance to read and answered most questions correctly. The
others needed assistance and so the researcher would from time to time ask them to refer to
the passage.

It appeared that in this class, the teacher was not aware that some pupils had their own
textbooks and so no attempt was made to textbooks as a learning aid. As a consequence, the
majority of pupils had developed few skills for using the text to obtain information

Case Study 2: Urban Low-Cost School- Standard 4.

This school was located in one of the poorest areas in Nairobi. Unlike the rural
school, pupils had a desk each that they could lock and a chair. The teacher had twenty
years of teaching experience and so was very confident. The lesson that was observed was a
double period of seventy minutes.

The lesson began in English as follow:

Teacher: Our topic today is about floating and sinking. Do you know what these two words
mean?

Pupils: (In chorus): Staying on top of the water and going to the bottom.

The teacher then wrote FLOATING AND SINKING on the board from one of the
recommended textbooks. All the information that the teacher read to the pupils was taken
from this book. She explained that they would do experiments to find out which objects
floated and/or sank. She had brought some of the apparatus that were illustrated in the

book. She called all the forty pupils round her table and put a plastic container in front of
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them. However, there was not enough room for them to see, so some stood on desks to see
the demonstration of the activity described in the book. The session began like this:
Teacher: | will pour some water into the container. | will the put some maize seeds and two
nails into the water. What can you see?

Pupils: The nail is sinking and the seeds are floating.

She removed the objects from the containers. She then asked two pupils to go forward and
mix sugar and salt with water in separate containers. They continued stirring until the sugar
and the salt had dissolved. She then put an

Teacher: Look at the container that has the sugar. Come close so that you can see.

Pupils: It is floating.

Teacher: Look at the other container. Has the egg sunk?

Pupils: It is floating.

In the textbook, other items like petrol and paraffin were recommended for this
experiment. The teacher paused to explain what had happened (salt had made the water
denser), even though in the textbook the pupils were supposed to do experiments
themselves and suggest reasons why the eggs floated. She continued to explain that objects
that were lighter than water floated and those that were heavier sank. However, sinkers
could be made to float.

The teacher then asked one pupil to fill a container with water and put maize seeds
onto the lid and asked what was happening. Pupils replied that the lid was floating. Pupils
added more seeds until the lid began to sink. The discussion was held entirely in English.
At times, pupils were asked to repeat what the teacher said the example below:

Teacher: Heavy objects sink in water. What do heavy objects do?

Pupils:  (in chorus). They sink in water.
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Pupils were clearly used to only responding in chorus, since none of them put up their
hands to answer a question.

They were then told to go outside the classroom to do their experiments using the
containers and material that they had brought. They were divided into five groups. They
repeated the experiment that had been done in class and the teacher went round asking
questions about which objects had floated. Pupils talked in Kiswahili and English. They
often mixed languages when they did not know the relevant word, for example:

"Kalamu ina float" (the pen is floating)

" Mawe ina sink™ (the stone has sunk)

After fifteen minutes, they returned to the classroom, settled down and drew a table in their
exercise books that the teacher had copied from the textbook onto the board. They were to
complete it by adding the objects that they had tested. There were some arguments in
Kiswahili between the groups as to which objects had sunk and which had floated. The
teacher went around the class ticking the correct answers.

Most pupils did not have textbooks with them but during the interview, one in five
claimed to own a textbook, which they used to do home work. The others claimed to
borrow them for homework.

Four of the pupils did not read well. They found words like "oxygen" and "carbon
dioxide™ difficult to pronounce, and did not answer many questions correctly. The
researcher asked them to go back to the passage and find the answers: one pupil saw no
connection at all between the passage and the questions and so attempted to answer from
his general knowledge.

It was clear in this case that the teacher relied on the science textbook because pupils did

not have textbooks. The stated that she consistently changed what the book prescribed and
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explained this on the grounds that she had to simplify it so that pupils could understand.
However, what was changed was the process, not the content.
Case Study 3: Urban High-Cost School.

This school had very good facilities, paid for by the parents, which included
sufficient textbooks and even a science laboratory. The observed had fifteen years
experience. The lesson began with a brief revision of the previous lesson on™ grouping
animals collected.” The discussion opened as follows:

Teacher: How were animals grouped in our last lesson?
Pupil 1: Animals with or without wigs.
Pupil 2: Animals that have2 legs and 4 legs.

In this class, pupils raised their hands and were chosen to answer by the teacher and
so there were no chorus answers. The teacher then wrote, DIFFERENCES BETWEEN
LIVING AND NONLIVING THINGS on the board after which she asked to open their
textbooks n page 27 where the topic began. Apart from one pupil who shared, the
remaining 38 had their own textbooks, which they kept in their desks.

The reading ability of this class was well above average. All pupils read confidently
except for the word "photosynthesis,” which they found hard to pronounce. However, they
all knew what it meant and all the five pupils that were interviewed answered the questions
correctly. They would at times refer to the passage to find the answer.

The teacher asked individuals to read aloud from the textbook. There were eight
short sentences and so eight pupils read in order from the front of the class. The reading
included instructions about what pupils were required to do: for example, "go outside the

classroom and collect many things."”
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During the course of the reading, one pupil could not pronounce the word
"reproduce” correctly so the teacher repeated the correct pronunciation, followed by the
pupil. She explained the meaning of having young ones.

Pupils were then asked to bring out the material they had brought and place them on
their desks. Some had brought stones, wood, and beetles in jars. They held up their
specimen at the teacher's request, so others could see. During this session all talk was in
English. The teacher then wrote on the board:

Living things grow, breathe, reproduce and move. Examples are ------------ and --------
Nonliving things do not feed, grow, breathe and move. Examples are-------- and --------

The pupils were asked to fill in the blanks from what they had observed and then
complete a table according to the description in the textbook and then write a conclusion.
However the teacher sidestepped this activity by writing a few sentence on the board, which
summarised the table and that required merely to fill in the correct answers. After being
given time to do this, pupils were again asked to read out their answers. The teacher asked
questions such as "in which category do sticks belong?" The pupils discussed among
themselves and agreed that they were nonliving because they could not grow or reproduce.
Before the lesson ended, she gave homework from the science textbook. They were to
study a diagram that had pictures of both living and nonliving things, to copy another table,
which she drew on the blackboard and fill it in.

It was evident here that pupils used the textbooks for both class work and
homework. When interviewed, the teacher was confident that her pupils were able to use
the books on their own and often did so in class with minimal direction from herself. Pupils
confirmed this in their interviews. The fact that most pupils had books made work easier for
the teacher. Pupils were in the habit of opening their books and using them to learn. The

teacher followed the book closely and did not add much from other sources. In such a
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context, textbooks played a central role in the teaching and learning that went on in the
classroom.
General Findings

It was observed that half of the teachers did not use textbooks at all in their
teaching. Most teachers came into class and placed a copy of the textbook on the table.
Besides it, there was a separate exercise book in which they had made lessons notes and
they taught using these notes, even though these (and their diagrams) were often copied
directly from the textbook. When teachers did use textbooks however, there was no
reference whatsoever to tables and other illustrations. Teachers explained that pupils did not
have textbooks, which was not entirely the case. Teachers also felt that the textbooks
needed to be simplified to save lesson time. However, pupils often said that they were
asked to copy diagrams from the textbook for homework.

This evidence raised questions about pupils' understanding of the text and
illustrations since they rarely encountered or used them. These were therefore dealt with
through the reading comprehension phase of the study.

Reading Comprehension

Pupil were asked to read about "How Animals and Plants Move" from a double-
pages s of spread of a widely used standard 4 Science textbook. After reading aloud, they
were categorized as good, average or poor readers (Barrs et. al., 1992) then asked questions
about their reading of the page, followed by factual questions to see if they had understood
the content. Table 2 below, analyses their use of illustrations, first reading a passage from
the left-hand page without being asked to look at the illustrations, then again reading from
the right-hand page after being asked to use the illustrations to help them.

Table 2: Pupils reading of two passages from the text, in relation t their use of illustrations.
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Reading ability Mo | When not specifically told to Mo | When asked fo use

look at illustrations. illustrations.
Good readers 27 Looked 17 Looked

Did not look 10 Did not look
Average readers 11 | Looked 5 Looked

Did not look 6 Did not look
Poor readers 10 | Looked 1 Looked

Did not look 9 Did not look
MNon-readers 3 | Looked 0

Did not look 3

Total 51 51

The table indicates that the more able pupils were as reader, the more likely they
were to make to the Illustration without being prompted. However a substantial number
(28) did not even though even the written text specifically asked them to. When asked

about the purpose of illustrations, some pupils explained this in relation to the content of
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the text, like to show plants and animals. Others said to make the book look good. While
others could not explain why illustrations were there. This reinforces observations that
many teachers did not encourage use of visuals as they taught, and indeed during the
interviews, some teachers said that they did not always understand the illustrations
themselves, so they could not draw pupils' attention to them.

Pupils; understanding of science concepts on the two pages of text were identified by the
final set of questions. The findings are set out in table below.

Table 3: Pupils’ content knowledge of the text.

Reading ability All correct Some correct | None correct | Totals

Good 22 5 0 27
Average 2 9 0 11
Poor 0 2 8 10
Mon-readers 0 1] 3 3
Totals 24 16 11 51

The evidence indicates clearly that comprehension of the science messages is strongly
related to reading ability, which in turn is related to use of illustrations. Hence pupils who
do not or cannot see the purposes of illustrations, or who cannot interpret them are doubly
handicapped in terms of comprehension and are not helped by lack of provision of
opportunities to ask questions during lessons.
Conclusion

Pupils in low-cost schools have access to very few science resources, are generally
poorer readers than their peers in high-cost schools and their teachers have less confidence

in teaching science. In such context, the textbook is probably the most important science
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learning resource for the pupils. It is a paradox therefore that in such schools, pupils often
do not have access to a textbook; and even when they do, little or no use of it is made by
teachers during lessons, reinforcing pupils' weak literacy skills in both written and graphic
terms. Traditional teaching methods that emphasize rote learning and chorus responses are
still widely used, as the case studies show; these methods also discourage pupils from direct
engagement with the text. Little or no teaching is done. For instance, which helps pupils to
construct or interpret tables, diagrams and other illustrations, even though these constitute a
large proportion of expository text material. Yet most poor readers in the study did not even
look at illustrations even though they were specifically designed to provide information:
these pupils perceived no link between words and pictures. In the high-cost school, on the
other hand, where the teacher deliberately used the text, pupils showed confidence and ease
in interpreting both written and graphic information and in relating these to each to make
sense of the science ideas.

Most teachers did not view the textbook as a source of information or enquiry for
pupils to use independently, except for mechanical homework exercises; pupils claimed
they were not give work to do from the textbook. Even where pupils did homework from
the textbook, no time was made in subsequent lessons to ask questions or follow up the
work done. A majority of teachers interviewed claimed to prefer one particular text because
it had many experiments for pupils to find out by doing, yet no teacher was seen to use the
text in this way throughout the whole study. As in Ochola's (1983) earlier study in Kenya,
teachers still used text primarily to provide information on which to base lessons; the role
of enquiry was not evident.

Some of the difficulties outlined earlier may have been due to the teacher’s own
problems with illustrations. It is likely that the teacher training had not placed much

emphasis on this. Most primary teachers in Kenya have no choice but to teach science, even
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though they have little prior study of the subject. In-service training is rare in Kenya and so
these problems persist and weak teachers get no chance to improve their practice.

Textbooks are still the main resource for science teaching and learning in most
Kenyan primary schools; yet evidence of this study is that they are underused or misused by
the majority of primary teachers.

Yet the underlying point merging from this study is that the mere provision of good
text material in a necessary but not sufficient condition for improvement in pupils' learning.
In most schools it was seen that all the other constraints on teaching and learning (such as
language, socioeconomic status of pupils, teachers' skill levels, commitment and
pedagogical mind-sets, the pressures of national examinations) are working against the
effective use of text material. Until these other constraints are tackled, particularly but not
exclusively during training, then even where every pupil has a god textbook, it may not be
used to produce the learning that is effective use could generate. In this respect unless
teachers are trained in text use and are free to use text as intended, there may be little
difference between high and low-cost schools.
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TO USE OR NOT TO USE CAPTIONING TECHNOLOGY AS A
SUPPLEMMENTARY METHOD FOR TEACHING LEARNERS WITH HEARING
IMPAIRMENT

Isanda B. Nyarangi Onchari & Dr. Samson Ondigi
Kenyatta University

Abstract

Numerous studies have been undertaken to find out ways to improve instructional methods
for learners with hearing impairment (HI). One such area that has been of interest is the use
of captioned television (TV) programmes to teach learners with HI. There have been
several studies assumed to this end; however, such studies in the local scene are sparse.
This study seeks to find out the effect of using captioned TV programmes when instructing
learners with HI in Karen Technical Training Institute for the Deaf (KTTID) through a
descriptive survey research. The study investigated the effect of captioned TV programmes
that would improve the instruction of learners with HI to enable more of them access higher
levels of education. The objectives of the study were to: i) find out the opinions of learners
towards captioning as an instructional tool; and ii) investigate the effects of captioned
technology in the education of learners with HI. Population under study consisted of 150
persons. Sample size was 69 respondents obtained through purposive sampling. Data was
collected using guestionnaires and observation schedule. Data was analysed descriptively.
The results indicated a motivating influence of captioned TV characterized by increased
rate of understanding of the programmes, improved learning behaviour and ability to
remember. In general, the use of captioned TV programmes by learners with HI increased
the students’ motivation, and improved their learning.

Key Word: Captions - Captions are words displayed on a screen that describe the audio or
sound portion of a programme. Captions allow viewers who are deaf or hard of hearing to
follow the dialogue and the action of a program simultaneously. They can also provide
information about who is speaking or about sound effects that may be important to

understanding a news story, a political event or the plot of a programme (NIDCD, 2006)
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Chapter One: Introduction
1.1 Background to the Study

Education takes a very high proportion of the national budget and gross domestic
product expenditure in Kenya. In the present circumstances, it would be unnecessarily
expensive to invest in an education system that does not realize its goals and objectives.
Learners who do not acquire all the necessary skills and who fail to achieve the educational
goals in the long run retrogress to illiteracy, Burns (2003). In Kenya, the number of learners
with HI accessing education is on the rise since the last decade and on the decline for
graduates at every subsequent development (TIQET, 1999).

In Africa and Kenya in particular, few studies on the teaching of learners with HI
have been conducted. Hitherto, no research on the subject matter of effects on captioned
TV technology in instructing learners with HI has been carried out. Low literacy levels of
graduates with HI constitute an element of educational wastage in terms of time, human and
material resources. It is a great loss a developing nation like Kenya can ill afford at the
height of special education emergence in the education system. The participation indices in
Kenya’s special education, thus point to the available instructional methods of learners with
HI. The literacy levels of learners with HI and high drop-out rates among them translate
into significant wastage rates that are an important dimension of our schools inefficiency
(TIQET, 1999).

Generally, the most important manifestation of schooling quality (however and
whichever way defined) are literacy, greater cognitive abilities and better student
performance in examinations and school completion (Deolakan, 1999). In view of these
inputs, learners with HI require special education, which attempts to give them a fair
platform to fight on. There are various factors, which have tended to impede the education

of learners with HI, but the language barrier which isolates them from the sound
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environment is key. One communication skill of the deaf child to have escaped the scrutiny
of researchers and educators until the late 80s is the ability to read (Bussey & Bandura,
1999). Learners born severely and profoundly deaf are unlikely to read well no matter what
language is used for instruction (Concrad, 1984, Gaines & Yongxin, 1995). The average
reading level of deaf learners when they leave school at the age of 19 hovers at the fourth
grade, (Lewis 1995).
Several instructional methods have been designed to capitalize on the learners with

HI replacing or simultaneously supplementing the auditory portion of speech with visual
hand gestures. There are many different ways this might be accomplished, but the most
common are cued speech, finger spelling and simultaneous communication. The last
method encompassing sign language which has not been without shortcomings, because the
assumptions of these methods are all similar, first, that it is possible to adequately represent
spoken language in vision (Adoyo, 2002). In simultaneous communication, the gestures
represent the words and morphemes of spoken language. Second, the methods assume that
the learners can learn language in the same fashion as does the child who can hear, albeit
through a combination of gestured and spoken language as long as the deaf child is
provided with a complete and frequently occurring visual language model. Thus, it is the
researcher’s view that introducing captioned TV programmes as an instructional tool for
learners with HI, no doubt complements the present modes of instruction and increase
learner comprehension and participation in class.
1.2 Statement of the Problem

It is pertinent to note that while the educational opportunities for learners with HI
continue to be of great concern, sizeable percentage of them continue to graduate with very
low grades in language. Kenya National Examinations Council - technical series in KTTID

for the years 2006, 2007 and 2008 indicate mass failure in the trade theory subjects and
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support subjects such as English, Science and General Studies. Analysis of the results
indicated that the learners performed dismally poor as compared to their hearing
counterparts. The performance in language acquisition subjects was poor (scores as low as
8) as compared to the trade practices; computers, clothing and textiles, carpentry and
joinery, agriculture and masonry where they score distinction one.

The feature of Kenya’s special education and training system has been the poor
performance of learners with HI, as the educational programmes offered have been unable
to produce HI graduates who can favourably compete in the present systems for education.
Part of the reason for the poor performance is lack of trained teachers in various fields to
teach learners with HI, irrelevant curriculum and the lack of concrete special education
policies in Kenya, (Adoyo, 1995). This study therefore focused on a complimentary
instructional method that attempted to improve the literacy levels and language acquisition
of learners with HI among others. Hitherto, no study has attempted to study captioned TV
programmes as an alternative mode of instruction.

1.3 Purpose of the Study

Based on the problem already stated, the purpose of this study was to find out the
effects of captioned TV programmes in teaching learners with HI at KTTID. The study
investigated the effect of captioned TV programmes and whether it would improve the
instruction of learners with HI.
1.4 Research Questions

What are the attitudes of learners exposed to captioning as an instructional tool?
How effective will captioning technology be in the education of learners with HI, as
assessed by teaching staff at KTTID?

1.5 Significance of the Study



Proceedings of the ICE, 2013 133

This study is meant to contribute to effective learning in KTTID and to supplement
the urgently needed knowledge to facilitate the provision of effective educational services
to learners with HI.

1.6 Conceptual Framework

6 Conceptual Framework
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The learners were exposed to the prepared captioned programmes, while a control
group was exposed to uncaptioned formats and their effectiveness in enhancing learning in
a classroom setting assessed. Effectiveness was based on, at least in part, the degree of
observational learning and vicarious reinforcement observed in the learners. Content recall
combined with an understanding of the general theme of the captioned programme are
some aspects that were used to determine the extent of meaningful learning achieved. The

learners were actively engaged in watching captioned TV programmes that led them to be
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constructive, goal-oriented, and self-regulated. This led to cumulative knowledge and self-
actualization hence positive learning processes.

Chapter 2: Literature Review

2.1 Introduction

This chapter reviews literature related to the study

2.2 Performance of Learners with HI

Studies on the education of learners with HI show that a majority of them retrogress in their
studies instead of progressing. They repeat steps in education and eventually drop out of the
system, which contribute a lot to hurting their self-image and prospects for future success
(Karanja, 2003). Most important in developing countries, learners who enter an educational
system and eventually fail to complete the duration of study or succeed, raise the costs per
year of school. Proponents of schools of thought for learners with HI propose remedial
teaching, individualized educational programmes and meeting their special needs (SN)
through adaptive programmes (Lang, 2004). One of the reasons offered as an explanation
for failure of retention is lack of improved academic achievement, that students are often
retained in programmes that are not beneficial to them in the first place, and that teaching
methods fall in the second place, (Adoyo, 1995). Failure to secure adequate training
relevant to the process of socio-economic development is also likely to transform these
graduates into social misfits that are vulnerable to social ills as indiscipline, juvenile
delinquencies and agents of poverty among others (Karanja, 2003).

In support, Kinaga, (1987) reveals research on academic achievement that shows
learners with HI lag behind their hearing counterparts academically. He also takes into
account the role school environment plays in academic achievement. He states that:

“Educational occupation occurs as a result of societies’ inability to adequately help deaf

people develop and use their abilities rather than the result of inherent deficiencies in their
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abilities. The problems of a learner with HI can be created by the environment including
those in charge of their education (Kinaga, 1987).”
2.3 Background of Karen Technical Training Institute for the Deaf

To offer learners with HI tertiary and higher education, the Government of Kenya
with the initiative of Kenya Society for Deaf Children established the Karen Technical
Training Institute for the Deaf (KTTID). KTTID is situated along Karen road near World
Vision International. A legal notice through the MoE saw KTTID open its doors to students
in September 1990. The MoE designated it as a national technical institute for deaf children
in line with objectives of Technical, Industrial, VVocational and Entrepreneurship Training
(TIVET). The institute’s main functions include to; provide and increase training
opportunities for learners with HI that will enable them to be self-supporting, develop
practical skills and attitudes, which will lead to income-earning activities in the urban and
rural areas, provide technical knowledge, vocational skills and attitudes necessary for man
power development and produce skilled artisans, craftsmen, technicians and technologists
for both formal and informal sectors.

Challenges facing the learners with HI in the institute include but not limited to; low
language acquisition, poor academic performance especially in trade theories, inability to
comprehend, short memory, low literacy, and inability to express one-self. Vilviz, (2000),
further paints a grim picture that in Kenya today, only 0.1% of the learners with HI can be
traced in higher education e.g. tertiary, diploma, university, undergraduate, masters and
doctorates. And it is against this backdrop that this study was based, to examine the effects
of captioned TV programmes as a complementary instructional method for learners with Hl
in KTTID.

2.4 Development of Education for Persons with HI in Kenya
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Deaf education in Kenya has faced a downward trend in recent decades. Findings
over the years (Ndurumo, 1993; Okombo, 1994; Adoyo, 1995) show that the deaf have
consistently trailed behind their hearing counterparts in academic performances. Education
achievement for persons with HI in Kenya stands in sharp contrast with hearing persons.
Some deaf persons attain doctor of philosophy degree, but the average deaf person is
grossly under educated. These gross under education is due to failure of the education
system to develop the intellectual capacity of learners with HI and to some extent, is
evidence of tremendous impediment to academic and other learning resulting from
deafness. It is worth noting here that the education system and educational trends for the
deaf have contributed to gross under education of the deaf in Kenya.

Studies on the deaf child’s performance in Kenya and later generalized to other
countries (UNESCO, 2003) that included 93% of learners of age 16 years and above
showed that only 5% achieved tenth grade level or better, most of these being hard of
hearing or post lingual deafened. Up to 60% were at tenth grade or below and 30% were
functionally illiterate. A deaf twelfth grader may very well be 20 years old and achieving at
fourth grade level. All inquiries have pointed to teachers’ lack of competence in the
language of instruction (sign language) as the major obstacle to their academic
development.

2.5 Types of Captioning Available for Persons with HI

According to National Centre for Accessible Media, (NCAM, 2006), captions are
created from the transcript of a programme and a caption specialist separates the dialogue
into captions and makes sure the words appear in sync with the audio they describe. A
specially designed computer software programme encodes the captioning information and
combines it with the audio and video to create a new master tape or digital file of the

programme. Captions in a video are text located somewhere on a picture and where this is
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done, they are referred to as non-broadcast applications. There are two types of captions:
closed and open captions. Closed captions are captions that are hidden in the video signal,
invisible without a special decoder. Open captions are captions that have been decoded,
thus becoming an integral part of the picture. These cannot be turned off (Burgstahler,
2006).

Captioning is one of the special adaptive instructional tools that can be used as an
educational tool (refer to appendix 1) and may offer learners with HI a new approach to
providing access to classroom teaching and discussions (King and Quigley, 1985). This is
confirmed by (Jensema, 2003) that captions availed to children who are deaf enable them to
experience what their hearing counterparts have enjoyed all along.

A relatively new concept is the captioned TV for learners with HI that was
introduced to supplement the regular instructional materials for teaching children with
hearing impairment, (Jensema, 2003). Captioned TV and films make up part of the special
and adaptive instructional materials (refer to appendix I) that follow the principles and
techniques for attracting the attention of children reinforcement techniques, frequent
repetition, rehearsal and motivation. They represent a form of interactive graphical
communication that provides considerable enjoyment for millions of children, both deaf
and hearing (Levitt, 1985). Captioning in technology helps to maintain the deaf students’
interest and motivation (Scherer, 2004). Motion pictures capture the children’s attention
and entertain them while they learn.

2.6 Positive Contribution of Captioning in the Education of Learners with HI

Early studies of the educational utility of TV, (Boyd and Valder, 1972), investigated
deaf students understanding of a film that was captioned by teachers of the deaf. The study
found that captions adjusted to the linguistic level and reading rate of the viewers

significantly improved information gain. Braverman and Hertzog (1981), report that
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captioning rates affect comprehension but the language level of the captions does have a
significant effect on comprehension. Baker (1985) points out that a reduced captioning rate
necessitates simplifying the language level of the captions and in a series of studies,
demonstrate that the combination of a reduced rate and a reduced language level improve
programme comprehension for school children.

According to Jelinek & Jackson (2001), captioning normally addresses the deaf
viewers’ communication needs by enhancing their general language and reading skills and
message comprehension. Using specially constructed captions, Nugent (1983) compares
deaf and hearing students’ comprehension for programmes with visuals only, captions only,
visuals and captions together. For both groups, comprehension is highest for the condition
with both visuals and captions. Nugent notes that students with HI's scores on captioned
videos are equivalent to hearing students’ reading the captions without visuals (giving an
idea of the importance and effectiveness of captions in education of learners with HI).

In a similar study, The National Captioning Institute (NCII, 2006) also observes that
students with HI who view TV with captioned TV programmes have higher comprehension
scores than those who watch the programmes without captioning. The importance of
captioning in deaf education can be appreciated from the observation by (NCII, 2006), who
observe that children who are deaf or hard of hearing watch as much, if not more television,
than their hearing peers. NCII, (2006) observes that TV plays a key role in influencing
children’s learning and socialization skills across their lifespan and by middle to late
childhood, children begin to recall more information central to the plot. This study,
therefore, sought to investigate the effects of captioned TV in the education of learners in
KTTID to support captioning as an additional instructional tool.

2.7 Summary of the Literature Review
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Captioning accelerates learning by enhancing the learners with HI’s ability to
symbolize that is, extract meaning from their environment, construct guides for action,
solve problems cognitively, support forethoughtful courses of action, and gain new
knowledge. Captioning also enhances learning through observation improving attention,
retention, production and motivation.

Chapter Three: Methodology

3.1 Introduction

This chapter focuses on the research methodology that was used in the study.
3.2 Research Design

This study adopted a descriptive design utilizing quantitative approach and used
questionnaires and observation checklists. Questionnaires catered for the quantitative
aspect, which has the advantage of getting responses of the same questions from a large
number of people and these responses can be quantified for conclusions to be drawn from
them (Bell, 1993). As anticipated, the design was most appropriate for this study, and
obtained exhaustive and accurate accounts of the study.

3.2.1 Variables under Study

In this research design, the independent variable was captioning, while the
dependent variable was the learning process of learners with HI. Learners with HI” learning
experience was evaluated on captioning technology.

3.3 The Study Locale

The study was conducted in Karen Technical Training Institute for the Deaf
(KTTID), Nairobi, Kenya. MoE designated the institute to meet the objectives of Technical,
Industrial, Vocational, and Entrepreneurship Training (TIVET) aimed at producing skilled
human resource for industrial development among learners with HI. Having taught in the

institute, the researcher has professional interest to conduct this research here.
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3.4 Description of the Target Population

KTTID was purposively selected because it is the only tertiary institution in Kenya
and according to the institute’s registration records; there were 150 learners with HIL.
3.5 The Sampling Techniques and Sample Size
3.5.1 Sampling Procedures

The researcher selected the institute purposively since it is the only one of its kind to
have been established in Kenya. A total of 69 students were sampled for this study. This
number represents 46% of the total number of the population, which is adequate to
constitute a sample in a study of this nature. This was composed of all second year students
as per the school records, in 2nd term of year 2006. The 69 students were purposively
selected as they were more settled compared to first year students and as compared to third
year students who were preparing for final examinations.
3.6 Research Instruments and Techniques

The study utilized a combination of instruments. The researcher used a
questionnaire and interview schedule as data collection tools that covered all research
questions.
3.6.1 Questionnaire

The student questionnaire was a mixture of open-ended and forced response type
and it was divided into two sections. There were three questions in section one and five
questions in the second section. Both sections were seeeking to establish the opinions of the
learners towards captioning as an instructional tool. Open-ended types of questions gave
respondents freedom of response while the forced types facilitated consistency of certain
data across respondents.

3.6.2 Observation Checklists
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Mugenda and Mugenda, (1999) observe that the researcher must define the
behaviour to be observed and then develop a checklist. The areas observed were the manner
in which the available captioned TV programmes were utilized in instructing the learners,
their response to the use of captioned TV programmes as instruction tools and the problems
encountered in actual classroom teaching-learning. Other incidental facets of the problem
under study were also observed and noted by the researcher. Observations by the researcher
were made thrice a week for 10 weeks. The researcher observed all activities during
viewing of the programme and in every lesson.

3.7 Piloting of Instruments

To ensure reliability and validity, a considerable amount of time was spent in the
TV room and classroom for observation in order to establish rapport with the respondents.
The researcher wrote down what was observed in the viewing/learning of the learners. The
interview schedule was also piloted. The pilot study was undertaken at Reverend Charles
Muhuro School for the Deaf in Nyeri, Central province.

3.7.1 Reliability

Reliability of the instruments was tested using the test-retest method. The
instruments were administered to the subjects selected for piloting. From the respondents,
Spearman’s Rank-order Correlation was employed to compute the correlation coefficient in
order to establish the extent to which the contents of the questionnaires were consistent in
eliciting the same responses every time the instrument was administered. A correlation
coefficient (r) of 0.8 was arrived at and was considered high enough and thus indicating
reliability of the instrument.

3.7.2 Validity
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The content validity was ascertained through the pilot study. The instruments were
tried to measure and determine if the set of items accurately represented the items under
study. Their recommendations were incorporated in the final questionnaires.

3.8 Data Collection Techniques

The selected learners with HI and teachers were educated on the purpose and
significance of the study. During such meetings, arrangements were made as to when the
observation routines of the TV room and classrooms would take place. The questionnaires
for students with HI were researcher administered. This gave the researcher an opportunity
to clarify the meaning of any terms and content the students found to be unclear. The
researcher observed all activities during viewing of the captioned TV programmes in every
lesson. Conclusions were made on every observation item and documented in respective
spaces in the observation checklist.

3.9 Data Analysis

This research yielded data that required quantitative analysis. The data was analysed
using SPSS programme. Quantitative data was analysed and tabulated using descriptive
statistics such as frequencies, means and percentages. This mode of presentation gave a
quick visual impression of the quantifiable variables affecting the effects of captioned TV
on instructing learners with HI.

The information that was generated through observation schedules was transcribed
into written texts through note taking. The data was examined for completeness and
relevance, data was categorised to ascertain the theme, and then data was coded and then
entered to arrive at the descriptive analysis. The usefulness, adequacy, and credibility in
answering the research questions were also taken into consideration. Quantitative analysis

helped to numerically establish how learners with HI performed from viewing captioned
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programmes. The data collected allowed the researcher to analyse the responses and gain an
understanding of the students’ perspectives on the effectiveness of captioned TV.
Chapter four
Results and Discussion of the Findings
4.1 Introduction

The findings presented in this chapter are based on the data collected from the
respondents. A response rate of 96 per cent was achieved from the 69 questionnaires filled
and in addition, a total of 93 observations were made.
4.2: Attitudes of Learners towards Captioning as an Instructional Tool

The study revealed that 35% of the respondents were of the opinion that captioned
technology was very good as an instructional tool, 41% thought it was good, and 21%
reported that it was fair, while 3% disapproved the method. In general, over 76% supported
the use of captioning as shown in figure 4.1 below. With regard to improvement of learning
behaviour, up to 42% reported that captioning was very good while 54% reported that it
was good. Finally, regarding the ability to remember, up to 41% reported that captioning
was good while 54% reported that it was very good and only 4% reporting that it was fair.
The learners who were undecided on the use of captioning as an instructional tool were 3%,
while those who supported improvement of learning behaviour were 4% and those on
improvement of ability to remember were 1%, as used to measure the attitudes of learners

towards captioning as an instructional tool.
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4.1 Attitudes of Learners with HI towards Captioning as an Instructional Tool
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4.1 Attitudes of Learners with HI towards Captioning as an Instructional Tool

These results indicate that majority of learners had already developed opinions
towards captioning as a medium of instruction. The results revealed a motivating influence
of captioned TV on learners characterized by increased rate of understanding of captioned
TV programmes, improved learning behaviour and improved ability to remember. Learners
therefore found it a good instructional tool and had extremely positive attitudes towards it.
4.3 Effects of Captioned Technology in the Education of Learners with HI

With regards to effects of captioning technology in the education of learners with
HI, the learners were asked how captioned TV programmes had improved their level of
attentiveness and interest. Up to 99% indicated that the programmes had improved their

attentiveness and interest either very much or much (Figure 4.3) below.
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When asked how captioned TV programmes had improved their participation in the
learning processes, majority of the students comprising 51% reported very much while 43%
reported much with the remaining 3% being undecided. Captioned TV Programmes had
very much improved language skills in 48% of the respondents as compared to 46% who
reported the positive influence to be much. With regards to the respondents’ ability to
comprehend, most learners indicated they were able to comprehend very much comprising

59% while 33% comprehended much.
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Figure 4.2: Effects of Captioned Tech. in the Education of Learners with HI

Learners with HI, particularly those deaf from birth, were profoundly hampered in
the way they learned. They often did not have ample opportunities to learn normally as
compared to other hard of hearing counterparts. As a result, these students often had poor
skills, usually below that of their peers who were hard of hearing. From these results, it was
clear that technological advances especially in captioning did much to compensate for the

student's hearing and enhanced their learning experience.
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4.4 Relevance of Captioned TV as an Instructional Tool for Learners with HI Time
intervals of ten minutes were plotted against aggregated mean ranks as observed by the

researcher (Figure 4.3 below)
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Figure 4.3: Relevance of Captioned TV on Instructing Learners with HI

Behaviour of learners such as self-regulation and association with characters on the
screen improved to the third interval and then declined after the learners became used to the
captioned material. Comprehension of the plot or theme of captioned material was more or
less constant throughout the session with only a slight variation around an aggregated mean
rank of 5.5. Entertainment like jokes and laughter from the captioned material shown to the
learners tended to be constant in the first two intervals only to increase in the third interval.
The same trend was exhibited by interest and motivation though at a lower aggregated
mean rank of about 1.5. This was possibly because the first two quarters were spent trying
to understand the captioned material before learners could comprehend and appreciate the
jokes or get interested in the subject matter.

On instruction, learners were absorbed in the learning process and relevancy of

comments by students were constant for the first two intervals at an aggregated mean of 3.7
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but declined in the third and fourth quarters as the learners became more absorbed in the
lesson. On the other hand, attentiveness, interest, and motivation were more or less constant
at an aggregated mean of 1.5 showing that this mode of instruction was capable of
capturing learners’ attention over a long period of time. Participation in the learning process
through asking relevant, intelligent questions reduced in the first interval to an aggregated
mean of 3.3 but remained constant in the third and fourth quarters as the learners became
more absorbed in the learning process.

In general, the findings indicate that the use of captioned TV programmes with
learners with HI increased their motivation. This led to the improvement of their learning
behavior, comprehension, entertainment, attentiveness, interest, motivation and general
participation in the learning process.

4.6 Discussion of the Findings
4.6.1 Attitude of Learners towards Captioning as an Instructional Tool

The findings show that, captioning was a very good instructional tool with a
motivating influence on learners. This was characterized by increased rate of understanding
of captioned material, improving learning behaviour and the ability to remember. This
made it a preferred instructional tool. Further results reveal that, captioning of audio-visual
material is essential for learners with HI to gain equal access to the curriculum.

4.6.2 Effects of Captioned Technology in the Education of Learners with HI
According to the findings, captioned TV programmes had improved learners’ levels of
attentiveness and interest in learning a great deal. Captioned TV programmes had improved
their participation in the learning processes particularly those deaf from birth.
Chapter Five
Summary Conclusions & Recommendations

5.1 Summary of the Findings
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The results indicated a motivating influence of captioned TV on learners
characterized by increased rate of understanding of captioned TV programmes, improved
learning behaviour and improved ability to remember. Learners therefore accepted
captioned TV programmes as a good and alternative instructional tool that had extremely
positive attitudes toward this medium of instruction.

5.2 Conclusions from the Findings

The study concludes that captioned TV programmes is one of the special adaptive
instructional tools that can be used as a supplementary mode of teaching learners with HI.
This new approach can provide more access to classroom teaching and discussion.

5.3 Recommendations

There is need to review the current curricula and begin the task of appropriate
curriculum development for learners with HI, in order to attain the required SNE purposes
and experiences. This follows the findings that captioning has a tremendous positive impact
on learners with HI. All audio-visual material should have captions for the HI for
immediate and equal access to information. There is also need to constantly evaluate
special education curriculum to ensure that it is in line with the emerging trends of
technology and development in SNE. If implemented, students with special needs will have
an equal opportunity to lifelong learning able to realise set goals and objectives.

5.5 Areas for Further Research
There is need to find out the relevance of the existing curricular for learners with HI as
it affects the use of captioned TV programmes. The involvement of teachers for learners
with HI in the teaching, monitoring and assessment practices should also be studied, as the
findings will contribute to the use of captioned TV programmes.
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An illustration of edited and verbatim captions depicting a children’s story that: -
Provides information about who is speaking and signing

About sound effects that may be important

Understand a children’s story

Shows the sequence of the story.
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EFFECTS OF MATHEMATICAL VOCABULARY INSTRUCTION ON
STUDENTS’ ACHIEVEMENT IN MATHEMATICS IN SECONDARY SCHOOLS
OF MURANG’A COUNTY, KENYA

Benson Njoroge Wanjiru

Abstract

The purpose of the current study will be to explore the influence of mathematical
vocabulary instruction on students’ Mathematics achievement. The central thesis of the
study will be that success in Mathematics requires knowledge in mathematical vocabulary;
a specific, which enables the teachers to communicate mathematical concepts and the
learners to learn, understand and communicate Mathematics. The study will be guided by
the following objectives:(1) To determine the extent to which mathematical vocabulary
influences Mathematics achievement (2) To establish the factors that contribute to mastery
of mathematical vocabulary (3) To develop a prototype for a lesson plan for Mathematics
vocabulary based instruction. The study will be a quasi-experimental pre-test and post-test
design. It will be conducted in two county secondary schools in Murang’a County, Kenya:
one Girls’ school and the other a Boys’ school. The schools will be chosen purposively
since they are the best performing county schools in the District. The study will target 1450
secondary school students in Kahuro District of Murang’a County. The study sample will
involve two hundred and eight (208) form two students in the two county schools and six
mathematics teachers. Both the experimental group and the control group will consist of
fifty-two (52) students. The experimental group will be exposed to a combined direct and
indirect approach of vocabulary instruction for four weeks. In addition the experimental
group will be exposed to the Mathematics VVocabulary Dictionary found at the website
www. Maths dictionary for Kids by Jenny Eather. The study will employ four (4)
instruments namely: Students’ Vocabulary Test (SVT), Students’ Vocabulary Dictionary
(SVD), Students’ Mathematics Achievement Test (SMAT) and Mathematics Teachers
Questionnaire (MTQ) to collect both qualitative and quantitative data. Paired t-test will be
used to determine if there is any significant mean difference in students’ performance in
Students’ Vocabulary Test and Mathematics achievement scores between the control and

experimental groups. The statistical significance of the results will then be examined at
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a=0.05 statistical confidence level. The study contends that precise mathematical

vocabulary instruction is a prerequisite for improved mathematical achievement.

Background to the Study

Mathematics is a compulsory subject in the secondary school curriculum in Kenya.
The importance of school mathematics cannot be overemphasized. Mathematics is crucial
not only for success in school, but in being an informed citizen, being productive in one’s
chosen career, and in personal fulfilment. In today’s technology driven society, greater
demands have been placed on individuals to interpret and use mathematics to make sense of
information and complex situations. Mathematics is an essential tool in many fields,
including natural science, engineering, medicine, and the social sciences. It is also used in
day-to-day activities at home, in the market places and in offices. Mathematics is a
compulsory subject in the secondary school curriculum in Kenya. Despite the importance
to which the society values mathematics, the performance of students in KCSE has been
dismal.

A key component in understanding mathematics is learning vocabulary. VVocabulary
is the knowledge of a word and meanings (Staley, 2005). However, it also encompasses
comprehending how words are used in oral and written formats. According to Miller (1993:
12), students are likely to be handicapped in their effort to learn mathematics if they do not
understand the vocabulary that is used in mathematics classrooms, textbooks and
assessment tests. Mathematical vocabulary refers to words that label mathematical concepts
for example quotient, volume, vertex, dividend, and hexagon (Sanders, 2007). One of the
obstacles that make mathematical vocabulary difficult to learn is lack of opportunity (Paul
& Sinha, 2010). This is because much of the vocabulary used in mathematics classroom is
rarely encountered in everyday life. In addition, mathematics teachers often neglect

meaningful vocabulary instruction.
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Also, many terms have meanings in the realm of mathematics that differ from their
meanings in everyday usage (Njoroge, 2003). Without appropriate vocabulary instruction,
students are likely to experience difficulties and interference in the learning of concepts for
which they have background knowledge that appears unrelated to mathematics. According
to Solano-Flores and Trumbull (2003), the abstract nature of mathematical vocabulary is
another factor contributing to difficulty in learning mathematical vocabulary. This is
because many mathematical words represent concepts and not objects. Words such as
quotient, fraction, and factor describe concepts but have no unique unambiguous
representations in the real world. An integral part of learning mathematics is using
vocabulary to communicate mathematics ideas; to explain, conjure and defend one’s ideas
orally and writing about mathematics (NCTM, 1989). Students need to know the meaning
of mathematics vocabulary words whether written or spoken in order to understand and
communicate mathematics ideas. According to Sanders (2007), terms, phrases, and symbols
are essential in communicating mathematical ideas; and becoming fluent with them is vital
for children’s mathematical learning. Research reveals that the knowledge of mathematics
vocabulary directly affects achievement in arithmetic, particularly problem-solving (Staley,
2005). Riordain & D’onoghue, J. (2009) indicated that vocabulary knowledge is strongly
related to overall academic achievement in school. Although students may excel in
computation, their ability to apply their mathematics skills will be hindered if they do not
understand the vocabulary required to master content and are able to apply in future
situations. Thus teaching vocabulary in the mathematics content area is a critical element of
effective instruction.

Research Hypotheses

The study will be guided by four (4) null hypotheses:
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HOZ1: There is no significant difference between scores on vocabulary assessments for form
two students taught Mathematical vocabulary and those not taught Mathematical
vocabulary.
HO2: There is no significant difference between students’ gender and performance in
Mathematical VVocabulary Test.
HO3: There is no significant difference between mathematics performance for Form two
students taught mathematics vocabulary and those not taught mathematical vocabulary.
HOA4: There is no significant difference between students’ gender and scores in
mathematics
Methodology
The study design will be quasi-experimental design. The notational paradigm of the
design can be summarized as shown below:
Experimental Group R 01 X 02
Control group R 01 02
(R: Random Assignment, X: Treatment, O: Observation)
The study will be carried out in two County Schools in Kahuro District of Murang’a
County: One Boys and One Girls School. It will target all 1450 students of the two County
Schools. A sample of 208 Form two (11) students will be selected for the study. Out of the
three (3) Form Two (2) classes, simple random technique will be used to choose two. Six
mathematics teachers handling the Form Two Classes will also be included in the study.
The study will employ four (4) instruments namely: Students’ Vocabulary Test
(SVT), Students’ Vocabulary Dictionary (SVD), Students Mathematics Achievement Test
(SMAT) and Mathematics Teachers Questionnaire (MTQ) to collect both qualitative and

quantitative data.
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Since the Students’ vocabulary Test (SMVT) and Students” Mathematics Achievement Test
(SMAT) items will have dichotomous scores with varied levels of difficulty, their reliability
coefficient will be determined using Kuder-Richardson (KR-Formula 20) estimates. The
reliability of the non-dichotomous score tool, MTQ will be determined using the Cronbach
coefficient formula adapted from Sattler (1988:27). The drafted instruments will be piloted
in the two schools. They will be piloted in one of the three Form Two (2) classes. This class
will not be used in the main study. The twenty (20) students from the class will be
randomly selected and SMVT & SMAT will be administered to them.

Actual administration of the experiment will take the following steps:

Step 1: Pre-test of the 104 Form Two (I1) students in each school on understanding
Mathematics vocabulary words derived from form one syllabus. This will involve
administration of SMVT.

Step 2: Teaching mathematics vocabulary using various strategies to the experimental
group for a period of four (4) weeks. Lesson plan for teaching mathematical vocabulary
will be developed by the teacher with collaboration with the researchers and experts in
mathematical education from Kenyatta University.

Step 3: It will involve Post-testing students on knowledge of form two (2) mathematics
vocabulary words. This will involve the administration of SMVT

Step 4: It will involve administration of the Students’ Mathematics Achievement Test
(SMAT) to both Control and Experimental groups.

Quantitative approach will be used to analyse the student t-test. Paired t-test will be
used to determine if there is any significant mean difference in students’ performance in
Students’ Vocabulary Test and Mathematics achievement scores between (i) the control and
experimental groups (ii) pre-test and post-test (iii) between Genders. The statistical

significance of the results will then be examined at 0=0.05 statistical confidence level.
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Qualitative analysis will consider the inferences that will be made from the opinions of the
respondents. This analysis will be narratively presented and where possible presented in
tabular form. The lesson plan will be analysed and a prototype for teaching mathematical
vocabulary will be developed.
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CHOOSING AND ADAPTING AN INSTRUCTIONAL DESIGN MODEL
FOR M LEARNING

Bonface N. Ireri, Elijah I. Omwenga
School of Computing and Informatics, University of Nairobi
bnireri2030@gmail.com, eomwenga@uonbi.ac.ke

Abstract

There is need for instructional design theories to provide guidance for “... the use of new
information technology tools” (Reigeluth and Frick’s, 1999; Shiffman, 1995). The main
purpose of an instructional design model is to maximize the value of the instruction
provided to the learner. The main reason being that pedagogical needs must drive the
choice of instructional technology to be used in teaching and learning and not the other way
round (Chizmar & Walbert, 1999). Instructional designs offer several benefits: Firstly,
compared with a human instructor, technology is less adaptive. Once a plan of integration is
implemented, it is less likely to change and since the learners’ reactions do not matter, the
instructional design plays an important role in bridging pedagogy and technology.
Secondly, the instructional design plays a key role in content organization, teaching
strategies and the choice of the medium to be used by educators. Thirdly, it provides
consistency between various courses developed by instructors/designers. Fourthly, it
provides the most effective way to present content to the learners by focusing on the
learners’ past experiences. In addition, instructional design used ensures that the quality of
the course offered covers all the phases of good development. Finally, the instructional
design model gives a precise structure to the student's approach towards course materials
and creates a transparent process that can be tracked and utilized by the experiences of

developers (Chaudry & Rahman 2010).The introduction of mobile learning technology in
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Africa has shown a positive indication towards achieving the EFA goals (UNESCO, 2012).
From the literature reviewed so far, there is no evidence of an instructional design model
guiding m-learning programs that have been initiated in Africa. Instructors have continued
to use traditional instructional methods with new technologies. In this paper, we describe
results of review of journals from 39 publishing e-databases, the results of which contribute
to our understanding of how to adapt existing instructional design models to the
specificities of m-learning and different teaching domains. In conclusion we argue that the
task of choosing and adapting an Instructional design model require a well thought
evaluation benchmark that is inclusive of pertinent specifics that go along with the nature of
differentiated mobile devices and user preferences.

Keywords: Mobile learning, Mobile technology, Mabile learner, Instruction Design
Research Problem

While pedagogical needs must drive the choice of instructional technology to be
used in teaching and learning (Chizmar & Walbert, 1999), in the recent development of
mobile learning, there are few well-developed associated methodologies for delivering
courseware. Mobile Learning System designers have therefore turned to the adaptation and
partial automation of instructional design models that were originally developed for
traditional "face-to-face™ or web 2.0 commonly referred as e-learning. These methods
assume specific media for the materials to be presented and a specific delivery system for
their presentation. The question therefore arises as to what needs to be considered when
choosing an instructional design method developed for a given technology and delivery
systems such as face-to-face or e-learning in order for the quality of learning to be
reasonably maintained?
Research Objective
This paper seeks to provide a framework or a benchmark that can guide the choice of an
instructional design model for m-learning.

Introduction
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Information Communication and Technologies (ICTs) are providing a window of
opportunities for educational institutions to complement and support the teaching and
learning process. E-learning and M-learning are examples of the use of these ICT-supported
teaching and learning methods. While E-learning is gaining momentum faster in secondary
and post-secondary institutions M-learning is relatively new. According to Omwenga,
Instructional support is necessary to any technology that may be used as a learning tool and
that all instructional activities need the support, which he grouped into three:

“Modelling: Demonstrating to the learner how (and why) they should perform the activities
necessary for the completion of some task or objectives.

Coaching: To intervene at critical points in the instruction in order to provide the learner

with encouragement, diagnosis, directions and feedback.

Scaffolding: To adjust the task for the learner to match his/her level of performance. In the
long run, the objective is to remove all support systems when the learner is ready to think

on his/her own” (Omwenga E.I., 2004; UNESCO, 2012).

Like E-learning, M-learning environments need to be designed to support the learners
learning environment in order to have learning activities that promote learning.
Instructional Design Models

If training is needed it must be impacted in a systematic way. Instructional models
guide on the way to combine instructional strategies in order to produce a course of
instruction. It also gives structure and meaning to an instructional design problem for the
purposes of production of instruction. It is the entire process of analysis of learning needs
and goals and the development of a delivery system to meet the teaching and learning needs
(Chaudry & Rahman, 2010).

A good model can be determined within the context of use and like any other product
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“A model should be judged by how it mediates the designer's intention, and how effectively
it shifts focus away from itself toward the object of the design activity” (Martin Ryder,
2012).
Some Popular Existing Instructional Designs
Dick and Carey Model

The design model uses a systems approach for designing instruction. The approach
to designing instruction is similar to that of software engineering methods. One of the
limitations of this model is that behavior is not considered. Some critics feel that the
systems approach is too focused on specific objectives to be successfully applied to the
development of instruction, which supports higher-level thinking and the active
construction of knowledge by learners. However, advocates of the systems approach
dispute this, and believe the systems approach can be effectively employed to set
appropriate goals and construct learning environments that facilitate the attainment of those
goals (Merrill, Li, & Jones, 1990).
Kemp Instructional Design Model

The Jerold Kemp instructional design method and model defines nine different
components of an instructional design and at the same time adopts a continuous
implementation and evaluation model. The model is particularly useful for developing
instructional programs that blend technology, pedagogy and content to deliver effective,
inclusive (reliable) and efficient learning. According to McGriff, Kemp identifies nine key
elements: Identify instructional problems; Examine learner characteristics; Identify subject
content; State instructional objectives for the learner; Sequence content within each
instructional unit for logical learning; Design instructional strategies so that each learner

can master the objectives; Plan the instructional message and delivery; Develop evaluation
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instruments to assess objectives; Select resources to support instruction and learning
activities.
ADDIE Instructional Design Model

The ADDIE instructional design model is the generic process traditionally used by
instructional designer. It has five phases: - Analysis, Design, Development,
Implementation, and Evaluation. It is an Instructional Systems Design (ISD) model. Most
of the current instructional design models are spin-offs or variations of the ADDIE
instructional design model; one commonly accepted improvement to this model is the use
of rapid prototyping.
Gagne's 9 Events of Instruction

Robert Gagne is considered to be the foremost contributor to the systematic
approach to instructional design and training. Gagne and his followers are known as
behaviorists, and their focus is on the outcomes (or behaviors) resulting from training. He
created a nine-step process called the events of instruction, which correlate to and address
the conditions of learning namely: Gain attention; Inform learner of objectives; Stimulate
recall of prior learning; Present stimulus material; Provide learner guidance; Elicit
performance; Provide feedback; Assess performance; Enhance retention transfer.
Bloom's Learning Taxonomy

In 1956, Benjamin Bloom headed a group of educational psychologists who
developed a classification of levels of intellectual behavior important in learning. Bloom
found that over 95 % of the test questions students encounter require them to think only at
the lowest possible level...the recall of information. He identified six levels within the
cognitive domain: Knowledge; Comprehension; Application; Analysis; Synthesis and
Evaluation.

Rationale for Instructional Design in M-Learning or any Technology
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The several benefits instructional design offers are; first, compared with a human
instructor, technology is less adaptive and once a plan of integration is implemented, it is
less likely to change. The learners’ reactions do not matter. Instructional design plays an
important role in bridging pedagogy and technology. Secondly, the content has to be well
organized and strategies for teaching via the chosen medium. Instructional design helps
educators to make the best use of technology. Thirdly, it provides consistency between
various courses developed by various instructors/designers. Fourthly, it focuses on the most
effective way to present content to the learners beginning with the learner and the learner’s
experience in mind. Fifth is that the quality of the course offered is ensured to cover all the
phases of good development. Finally, instructional design gives structure to the student's
process of working through course material and creates a transparent process that can be
tracked and utilized by the experiences of developers (Chaudry. M. A & Rahman. F.,
2010).

Methodology

The purpose of this research paper was to discover common grounds and
similarities along with differences, inconsistencies or contradictions within the domain of
Instructional design in the context of mobile learning. We wanted to generalize findings
from a prospect for patterns and gaps in the research field and the best method chosen to do
this was a review of literature (Tranfield et al. 2003). Although literature review is limited
to a snapshot and critical report of the current publications, it is extended by a comparative
analysis of various existing works.

The basis of this paper is an exhaustive literature review of journals. The paper
offers a survey of mobile learning and or instructional design models’ articles based on a
systematic review of publications. We scanned 625 papers of mobile learning and or

Instructional design papers of journals.



Proceedings of the ICE, 2013 165

Each publication was scrutinized for Mobile Learning and or instructional design
model. All Mobile Learning publication that focused on frameworks, infrastructure and
content delivery were thoroughly screened. The following search criteria were used:

e Existence of M-Learning system;

e Existence of Instructional Design Model(s);

o Educational-oriented user systems.

Data Collection and Sampling Method

The research focused on collecting abstracts and full papers from 39 journal databases
(Africa Journals Online (AJOL); AGORA; ALUKA; American Institute Of

Physics Journals; American Physical; Society Aps; Annual Reviews; Caliber: Journals Of
The University Of California Press; Cambridge ; university Press; Chicago Journals Online;
Cochrane Library; Directory Of Open Access Journals (DOAJ); EBSCO Host; Emerald
Publishing; Expanded Academic ASAP; Geological Society;

http://elibproxy.anu.ac.ke:2048/login?url=http://scholar.google.com

http://elibproxy.anu.ac.ke:2048/login?url=http://infotrac.galegroup.com/itweb/nazerene?db

=hwrchttp://elibproxy.anu.ac.ke:2048/login?url=http://www.who.int/hinari/en/http://elibpro

xy.anu.ac.ke:2048/login?url=http://www.ingentaconnect.com/content/beechInstitute Of

Electrical; And Electronics Engineers; Institute Of Physics (IOP) Publishing; JSTOR,;

http://elibproxy.anu.ac.ke:2048/login?url=http://www.liebertonline.comhttp://elibproxy.anu

.ac.ke:2048/login?url=http://www.minabs.comhttp://elibproxy.anu.ac.ke:2048/login?url=htt

p://'www.nap.edu/info/faq_dc_pdf.htmINature Publishing Group Journals;

http://elibproxy.anu.ac.ke:2048/login?url=http://www.opticsinfobase.orgOxford Journals;

Pal Grave Macmillan Journals;

http://elibproxy.anu.ac.ke:2048/login?url=http://muse.jhu.edu Royal Society For
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Chemistry-RSC Journals ; Archive; Royal Society For Chemistry-RSC Journals Online;
Royal Society Journals Online; Sage Journals; Online; Springer; Symposium Journals;
Wiley Inter-science;

http://elibproxy.anu.ac.ke:2048/login?url=http://www.worldbank.org/elibraryEbrary

Collection; Taylor & Francis eBooks; Academic Journals; African Journals Archive;
Bangladesh Journals Online (BanglaJOL);

http://elibproxy.anu.ac.ke:2048/login?url=http://www.biomedcentral.comSri Lanka

Journals ; Online(SLJOL); Virginia Tech Electronic Library;

http://elibproxy.anu.ac.ke:2048/login?url=http://www.bookboon.com/Taylor & Francis;

CSIR Research Space; University of Stellebosch, SA.). 215 papers were randomly sampled,
76 papers and abstracts were obtained through a search criteria using the keywords M-
Learning system, Mobile Learning, Instructional Designs and Educational-oriented users.
Those papers that did not have the keywords were eliminated while those found to have the
key words were thoroughly screened. The lenses for screening were obtained by
considering the following: Did the research paper suggest an Instructional Design Model
was used? If used did it address ways of identifying

4. Learner readiness?

5. Instructor readiness?

6. Support for instructor to deliver a course?

7. Support student learning process?

8. Auvailability and accessibility of information?

9. Engage students in learning-related activities in diverse physical locations?

10. Enable quick content delivery?


http://elibproxy.anu.ac.ke:2048/login?url=http://www.worldbank.org/elibrary
http://elibproxy.anu.ac.ke:2048/login?url=http://www.biomedcentral.com
http://elibproxy.anu.ac.ke:2048/login?url=http://www.bookboon.com/
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11. Provide evaluation criteria?

12. Solutions to barriers of learning?

13. Feedbacks?

Results and Analysis
The Current Status of Academic Research on m-Learning

Most of the recent research on mobile learning has a bias on accessibility, usability
and delivery of content through mobile devices and only a few discuss instructional
designs. According to Castells et al (2007), the application of “mobile technology for
achieving better learning outcomes and alignment between learner/teacher expectations
and the generation of new skills in response to societies’ needs is still scarce.” This paper
results totally agree with Castells.

Some researchers like Christensen (1995), view mobile technology as “disruptive
technologies”. In his paper, Disruptive Technologies: Catching the Wave, he has
documented some failures in m-learning as contributed by managers of good companies’
failure to use the mobile technology or ignoring it. However, some research has shown that
institutions that chose to use m-learning found that their various expectations were not fully
met and some of their failure of those projects was due to errors made by people and
institutions in the process of implementing the innovations and not the weaknesses or
inadequacies in the technologies. Christensen (1997), “Megatrends,” (2007). Some of these

errors were choice of instructional design model.
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Journal

International Journal of
Teaching and Learning in
Higher Education (UTLHE

British Journal of
Educational Technology

Joumnal of Education and
Practice

International Institute for
Science, Technology and
Education

2013

Volume

44(4)
44(3)
44(2)
44(1)
4(12)
4(11)
4(10)
4(9)
4(8)
4(7)
4(6)
4(5)
4(4)
4(3)
4(2)

4(1)

2012 2011
Total observed Volume Total observed Volume Total observed
articles articles articles
- 24(3) 13 0 23(3) 13 0
- 24(2) 16 0 23(2) 13 3
= 24(1) 14 0 23(1) 15 7
- 43(6) 32 2 42(6) 34 3
: 43(5) 18 7 42(5) 30 2
15 4 43(4) 30 6 42(4) 28 1
25 3 43(3) 28 2 42(3) 21 0
27 2 43(2) 25 1 42(2) 25 1
27 5 43(1) 32 3 42(1) 28 3
27 0 3(16) 31 2 2(12) 3 0
28 0 3(15) 23 0 2(11) - 0
26 0 3(14) 26 1 2(10) 6 1
22 0 3(13) 21 0 2(9) 6 0
28 0 3(12) 26 0 2(8) 6 1
27 1 3(11) 8 0 2(7) 9 0
29 1 3(10) 12 0 2(6) 10 0
24 1 3(9) 24 1 2(5) 11 1
35 0 3(8) 33 0 2(4) 21 0
24 0 3(7) 21 2 2(3) 16 0
22 0 3(6) 13 0 2(2) 8 0
22 2 3(5) 9 1 2(1) < 0
408 19 412 28 270 13
4.7% 6.8% 4.8%

Figure 1: Results of three educational technology related journals

Between January 2010 and July 2013, each year records less than 10% of the total

published work. In 2013, 2012, 2011, and 2010 only 4.7%, 6.8%, 4.8% and 9.0% articles

featured having issues of mobile learning or instructional design issues respectively.

Majority of the papers reviewed focused on the following areas:
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e Emerging technologies: Mobile learning was one of the emerging technologies used
for teaching and learning. All researchers focused in this area concur that mobile
learning has not yet been widely embraced but there is increased use of mobile

technologies especially in the developing world;

e The use of mobile technologies has the potential to transform the teacher-learner

relationship;

e A pedagogical framework for integrating technology is not fully developed and
many learning environments of mobile learning are adapting IDM for web 2.0

technologies.

e Learner experiences of learning with mobile technologies focusing on altitude,

acceptability, adoption and usability.

e Architectural designs for designing mobile learning tools

After screening some of the papers, some technical barriers in delivering mobile activities
in the learning context were identified. Most research that has been carried out identifies
these barriers as: issues of ownership; the price of mobile Internet; the device battery life
too short, the screen size too small. However, many users have high expectations for the m-
learning and are indicative of success despite these barriers.

Out of all the papers reviewed, none seriously focused on instructional design modeling but
acknowledged that it is a key issue to be researched further.

Rajasingham, (2011), strongly acknowledges that “Staff development in adapting
course/instructional design and online teaching techniques for m-learning are critical.”
and “Instruction for conventional e-learning must be redesigned for m-learning for deep

’

learning to take place.’
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Conclusion

The ultimate goal of an instructor to a learner is to deliver instructions to guide
learning. The choice of technological tool(s) and instructional design model by the
instructor is to aid or support the delivery of instructions to the learner. The choice needs to
be guided so that a good fit may be achieved for the intended learning outcomes (ILO) to be
realized. This paper outlines ten things to consider when choosing an instructional design
model to be used with a Mobile Learning tool:

1. Learner readiness;

2. Instructor readiness;

3. Support for instructor to deliver a course;

4. Support student learning process;

5. Awvailability and accessibility of information;

6. Engage students in learning-related activities in diverse physical locations;

7. Enable quick content delivery;

8. Provide evaluation criteria;

9. Solutions to barriers of learning and

10. Feedbacks.
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THE RIGHT TO INCLUSIVE EDUCATION FOR STUDENTS WITH
DISABILITIES IN KENYA

Brent C. Elder
Syracuse University

Abstract

This article explores the current inclusive education system in Kenya, and how those
practices relate to Article 24 of the United Nations’ Convention on the Rights of Persons
with Disabilities (CRPD). Local laws and international instruments are presented to shed
light on the extent to which students with disabilities have a right to inclusive education in
Kenya. Inclusive education is in its nascent stage in Kenya, and many barriers currently
exist in the development of an inclusive education system. Such barriers include: poverty,
child labor, natural disasters, HIV/AIDS, gender, ethnicity, access to healthcare, access to
food, and availability of clean drinking water. In order for Kenya to develop an inclusive
education system in accordance with the CRPD, the author proposes the following:
development of a country/region-centered plan, implementation of inclusion reports,
development of an inclusive network for schools throughout Kenya, and clarification of
ambiguous language and terms within Article 24 of the CRPD, as applied to Kenyan laws
and policies.

Keywords: inclusive education, disability, Kenya, Convention on the Rights of Persons

with Disabilities, Education For All, Millennium Development Goals

The Right to Inclusive Education for
Students with Disabilities in Kenya

In 2006, the UN adopted the Convention on the Rights of Persons with Disabilities
(CRPD). The instrument became open for signatures in March 2007. Article 24 of the
CRPD specifically states that “persons with disabilities are not excluded from the general
education system on the basis of disability, and that children with disabilities are not

excluded from free and compulsory primary education, or from secondary education, on the
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basis of disability” (United Nations, 2006, p. 15). This goal has not yet been realized in
Kenya, but there is reason to believe that inclusive education can succeed.

The Kenyan Constitution of 1963 prohibited discrimination, but not on the basis of
disability. The document has since been replaced by the 2010 Constitution, which includes
a specific statement affording all Kenyans with disabilities the right to education when it
states:

A person with any disability is entitled to access educational institutions and

facilities for persons with disabilities that are integrated [emphasis added] into

society to the extent compatible with the interests of the person (Constitution of

Kenya, 2010, p. 37).

If all Kenyans are entitled to the essential vales of human rights, and equality, then it
follows that all Kenyans with disabilities should be entitled to an equal compulsory and free
education alongside their peers without disabilities.

In addition to Kenyan domestic law, the Kenyan government has signed and ratified
numerous treaties and declarations over the past few decades. Once international treaties
are ratified, the state cannot enforce the new legislation until parliament enacts a relevant
law. If discrepancies exist between the treaties and the domestic law, reservations are made
within the instruments. To date, several instruments have been adopted by the international
community to address the rights of children and adults with disabilities in regards to
education. These instruments include: the Convention on the Rights of the Child (CRC)
in1989, the World Conference on Education for All (EFA) (1990), the Salamanca
Statement (1994), the Dakar Framework for Action (2000), the Convention on the Rights of
Persons with Disabilities (CRPD) (2006), and the United Nations Summit on the
Millennium Development Goals (MDGSs) (2010). Since Kenya has ratified these treaties

and appears to support these international instruments and statements, all children and
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adults with disabilities in Kenya are guaranteed equal rights and a compulsory education,
including access to an inclusive education system. However, the government has yet to
implement this mandate.

The World Health Organization (2011) reports that there are currently over one
billion individuals with disabilities worldwide. Of those billion individuals, 80 percent live
on the continent of Africa (UNESCO, 2005). According to the Kenya Ministry of
Education (2008), there were up to one million children with and without disabilities who
were not accessing any type of formal schooling. The Ministry of Education (2008) cites
poverty, gender disparities, ineffective inclusive education guidelines, and poorly trained
teachers as causes of this lack of access to education. Though many students with
disabilities may attend residential special schools, their right to live with their families in
their own communities is being violated (UNICEF, 2013). Many people with disabilities
are simply entirely denied access to the education system. This is a far cry from
compulsory, inclusive education for all.

History of Education in Kenya

Prior to colonization by the British, the transmission of indigenous knowledge was
the main focus of education in Kenya (Kinuthia, 2009). During British colonial rule, a
Western style of education was implemented, primarily by missionaries, and backed by the
British government (Bunyi, 1999; Ntarangwi, 2003; Strayer, 1973).

Kenya gained independence in 1963, and adopted a British-modeled 7-4-2-3 system of
education until 1984. The system provided seven years of primary education, four years of
lower secondary school, followed by two years of upper secondary school, culminating into
three years of higher education (Buchmann, 1999). With the collapse of colonialism, there

was a need for Kenyans to fill the employment positions formerly held by British workers.
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As response to this need, the Kenyan government expanded educational opportunities to its
citizens (Ntarangwi, 2003).

In order to stimulate education growth after Kenya gained independence, President
Jomo Kenyatta shifted the source of educational support from local communities and non-
governmental organizations (NGOs), and created a government-funded system of
“Harambee” schools (Oketch & Rolleston, 2007). The Harambee schools were expensive
and failed to deliver a quality education across Kenya; and in 1988, they were absorbed by
local school districts (Amutabi, 2003). Prior to this, in 1984, the government shifted from
the 7-4-2-3-education system, to an American-based 8-4-4 system (Ministry of Education,
2008).

In the 8-4-4 system students attend eight years of primary school, four years of
secondary school, and four years of university (“Education System,” 2012). The Ministry of
Education is the governmental body that monitors the education system, and is mandated
by law to provide a “compulsory free primary education” for all children in Kenya
(“Education System,” 2012). Students have a range of school options depending on their
financial situation. The government or a variety of local organizations fund public primary
and secondary schools. Many of the private schooling options in Kenya follow the British
model and International Baccalaureate programs (Kinuthia, 2009).

The Ministry of Education, Science and Technology (MoEST) is responsible for
education in Kenya, including early childhood, primary, special, and secondary education
programs. The MoEST also implements teacher education, on-going teacher trainings, and
university and adult education programs (Ministry of Education, 2008). The mission of the
MOEST is to attain the Education for All initiatives by 2015 (Ministry of Education, 2008).

According to the Office of the High Commissioner on Human Rights (OHCHR)

Kenya State Party Report (2011), there are 1,882 public primary and secondary schools
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where inclusive education is provided on some level. Within these public schools, there are
50,744 students with disabilities who attend primary schools. Of those learners with
disabilities, 24,000 attend publically funded, segregated “special” schools (OHCHR, 2011).
The percentage of students who transition from primary to secondary school is less than 50
percent, or about 350,000 students each year. The rates are lower for students who
transition to higher education. These figures pertain only to students without disabilities,
due to limited reporting on school attendance of students with disabilities (“Education
System,” 2012). If the Kenyan government does not adjust how it funds schools, and trains
teachers to include all students, the CRPD will share the fate of the Harambee schools.
Inclusive Education in Kenya

In Kenya today, inclusive education practices have begun to emerge (Ministry of
Education, 2008). UNESCQ’s Policy Guidelines on Inclusion in Education (2009) defines
inclusive education as,

A process of strengthening the capacity of the education system to reach out to all
learners.... As an overall principle, it should guide all education policies and practices,
starting from the fact that education is a basic human right and the foundation for a more
just and equal society (p. 8).

The Kenya Ministry of Education (2008) views inclusive education as “a
fundamental right to every citizen and it is provided free of charge in primary and
secondary schools to all learners in public schools” (p. ix). A year later, in the final draft of
The National Special Needs Education Policy Framework, the Kenyan Ministry of
Education (2009) further defines inclusive education as, “an approach in which learners
with disabilities and special needs, regardless of age and disability, are provided with

appropriate education within regular schools” (p. 5).
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Though small pockets of inclusive practices are beginning to emerge throughout the
country, there are still a staggering number of children with disabilities who are not
attending school at all. The US State Department stated that the Kenya National
Commission on Human Rights (KNCHR) reported that fewer than 10 percent of children
with disabilities were enrolled in schools (“Country Reports,” 2011). The Ministry of
Education (2009) cites inappropriate infrastructure, inadequate facilities and equipment, the
high cost of including students with disabilities in primary classrooms, and lack of teacher
training as reasons why more students with disabilities are not enrolled in school. This
failure to provide effective access to inclusive education for children with disabilities is a
direct violation of domestic and international laws of Kenya, specifically Chapter Four of
the Kenyan Constitution and Article 24 of the CRPD. Without a significant shift in
approach to how free and compulsory education is provided in Kenya, international
mandates set out by instruments like the CRPD will continue to clash with the socio-
historic trends that have plagued the Kenyan education system.

Barriers to Inclusive Education in Kenya

In his chapter, “Legal Protection of Persons with Disabilities in Kenya: Human
Rights Imperatives,” Kithure Kindiki (2011) suggests that the focus needs to be on
prevention of disability (through access to healthcare, food, water, etc.), and equalization of
opportunities in education to promote more favorable outcomes for the future for children
with disabilities. Gathogo Mukuria and Julie Korir (2012) agree that a shift in perspective is
needed in order for children with disabilities to have more access to schools. They argue
that the traditional African “disability as a curse” perspective needs to shift to a strength-
based perspective if there is to be any substantial educational changes within Kenya (p. 3).

According to a UNESCO (2012) report, some barriers to education include tuition

costs, child labor, proximity of schools, and stringent entrance examinations. Other barriers
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identified were poor teacher recruitment and training programs, especially to rural areas,
monolingual curriculum, access to basic learning materials (e.g., text books, note books,
pencils, drinking water, lunch), and the government’s ability to provide for these financial
responsibilities (UNESCO, 2012). A UNICEF report added “income poverty, exposure to
child labour, conflict and natural disasters, location, migration and displacement,
HIV/AIDS, disability, gender, ethnicity, language of instruction, religion and caste” as
other hindrances to the education system (UNICEF, n.d., p. 1).

When discussing disability, particularly in countries considered part of the
“developing world,” one needs to acknowledge the intersections of many factors, including
gender, sexuality, class, poverty, and nation, and how these factors affect people with
disabilities and actually create higher rates of disability (Erevelles, 2011). The impact of
these barriers on people with disabilities depends on the resources available and the
physical environment within each country. Disability does not exist independently; it is a
social construct perpetuated by barriers that exist within society (e.g., schools without
ramps for wheelchairs, books that are not translated into Braille, etc.) (Kindiki, 2011).
Other barriers that exist in Kenya that create and exacerbate social exclusion and suffering
of people with disabilities include: poverty, child labor, natural disasters, HIV/AIDS,
gender, ethnicity, access to healthcare, access to food, and availability of clean drinking
water (UNESCO, n.d.).

The USAID Executive Education Strategy providing access to education aids in
“transforming individuals from subjects to citizens” - allowing them to participate
meaningfully in the political life of their countries” (USAID, 2011, p. 3). Not only does
education promote active participation in cultural land familial life, but it also increases
earnings, stimulates economic growth, decreases HIV/AIDS rates, and increases age-

appropriate entry into schools (USAID, 2011). It similarly disrupts the cycle of poverty and
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exclusion as outlined by the UNICEF (2007). The factors influencing the prevalence of
disabilities often intersect in their complexities, and mutually reinforce patterns of
disadvantage and oppression. Without interrupting these cycles of oppression through
education, changes in favor of an inclusive education system will remain illusory.

To help create more access to education for children with disabilities, a myriad of
international governmental organizations have partnered with the Kenyan government.
These organizations include the United Nations Educational, Scientific, and Cultural
Organization (UNESCO), United Nations Children’s Fund (UNICEF), the United Nations
(UN), and the United States Agency for International Development (USAID). The focus of
these organizations is to target barriers to education. Projects by these organizations include
education awareness, the development of flexible curriculum for students and teachers, and
the use of local materials in classrooms (“Addressing Exclusion,” 2012).

Kenyan Laws on Education
Free Primary Education (2003)

With the implementation of Free Primary Education (FPE) in 2003, the Kenyan
government aimed to increase student enrollment in schools throughout the country.
Enrollment increased from 5.9 million to 7.2 million, but the schools did not have enough
teachers, space, or infrastructure to handle this influx of students (Mukundi, 2004). The
increased enrollment also meant students with a variety of disabilities had more access to
schooling. The Ministry of Education (2009) states that, “These increased demands from
parents and teachers overstretched the ministry’s resources” (p. 14). Even with its limited
success, the Ministry of Education (2009) cites FPE as a “key milestone towards
achievement of the Education for All goals” of 2015 (p. 17).

Kenyan Constitution (2010)
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Similar to earlier domestic documents, the revised Kenya Constitution of 2010
prohibits discrimination in Article 27, Section 4, which states:
The State shall not discriminate directly or indirectly against any person on
any ground, including race, sex, pregnancy, marital status, health status,
ethnic or social origin, colour, age, disability, [emphasis added] religion,
conscience, belief, culture, dress, language or birth. (p. 24)
This statement guarantees people with disabilities the same rights and opportunities as their
non-disabled peers, including a free primary to education. Though a right to equality may
include equal access to education for people with disabilities, it does not guarantee equal
access to inclusive schools; transportation, modified curriculum, extra classroom support,
highly trained teachers, and other such support that would help students with disabilities
actually access their education.
International Obligations
Convention on the Rights of the Child (1989)
Kenya ratified the CRC in 1989. Among many other guarantees, Section 3 of Article 23 of
the CRC provides that education “shall be provided free of charge,” and that “the disabled
child will have effective access to and [will receive] education,” in order to help the child in
“achieving the fullest possible social integration and individual development...” (United
Nations, 1989, p. 11). Though access to resources is limited, Section 4 of Article 23
requires the government also to provide “access to information concerning methods of
rehabilitation, education and vocational services...to widen their experience in these areas”
(United Nations, 1989, p. 11). The CRC does specifically address education for people with
disabilities; however, it does not specifically reference an inclusive education. Article 24 in
the CRPD was written specifically to correct this omission.

World Declaration on Education for All (1990)
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In 1990, the Kenyan government adopted the World Declaration on EFA in
Jomtien, Thailand. The aim of this declaration was to make primary education available to
all children, and to significantly reduce adult illiteracy (UNESCO, 1990). The declaration
affirmed that access to education is a fundamental human right, and developed specific
goals to meet basic learning needs by the year 2000. The goals included: universal access to
education, educational equity, a focus on learning outcomes, expanding the scope of basic
education, improving learning environments, and strengthening partnerships in education
(UNESCO, 1990). These goals were not met by 2000, and served as the impetus of the
Dakar Framework for Action (UNESCO, 2000).

Salamanca Statement (1994)

Kenya, along with 91 other governments and 25 international organizations, signed
the Salamanca Statement in 1994, and began creating inclusive opportunities for
individuals with disabilities around the globe (UNESCO, 1994). These countries agreed to
adopt policies that promoted schools for all. This statement recognized the need for schools
to become more inclusive around the world, and to create international policies that
“celebrate differences, support learning, and respond to individual needs” (UNESCO, 1994,
p. iii). The Salamanca Statement reiterates the right to education for all, calls for
governments to make inclusive education the highest priority, and requires countries set up
ongoing systems of monitoring and evaluation for such programs (UNESCO, 1994). The
Salamanca Statement is a significant document in that it provides specific suggestions
countries could adopt to support students with disabilities gain better access education.
Although Kenya signed on to the Salamanca Statement, it (like many other countries) has
yet to fully realize its goals.

Dakar Framework on EFA (2000)
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Following the unmet goals of the World Conference on EFA in 1990, the Dakar
Framework of 2000 called for the EFA 2000 assessment (UNESCO, 2000). This
assessment required countries from six regions across the globe to assess the reasons behind
the unmet goals set forth by EFA 1990, and to create a framework that reworks EFA goals
to be achieved in 2015. At the time of drafting of the 2015 EFA goals, it was reported that
more than 113 million children were not accessing primary education, and 880 million
adults were illiterate (UNESCO, 2000). The goals developed in Dakar included: 1)
expanding early childhood education, 2) ensuring all children, especially girls, have access
to a free and compulsory education, 3) providing young people with access to appropriate
learning and life skills programs, 4) increasing adult literacy by 50 percent, 5) achieving
gender equity in education, and 6) improving all aspects of education (UNESCO, 2000).
Kenya has an international responsibility to work toward these goals, even with the reality
of limited resources.

Convention on the Rights of Persons with Disabilities (2006)

The drafting of the CRPD represents a groundbreaking shift in how people with
disabilities are viewed around the globe. The United Nations “Convention in Brief” (n.d.)
states the following about the CRPD:

It takes to a new height the movement from viewing persons with disabilities as

"objects" of charity, medical treatment and social protection towards viewing

persons with disabilities as "subjects™ with rights, who are capable of claiming those

rights and making decisions for their lives based on their free and informed consent

as well as being active members of society. (p. 1)

http://www.un.org/disabilities/default.asp?id=150

With this statement, the CRPD outlines a progressive stance on the creation of sustainable

international inclusive practices. A significant shift represented in the CRPD is that it does
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not reference a “basic” education, but instead recognizes the right to an inclusive education
system for people with disabilities at all levels where many of the previous international
instruments focused only on access to basic education (United Nations, 2006). The CRPD
identifies education as a key agent of empowerment for people with disabilities, children
with disabilities in this region of Africa would be “entrenched in structural inequalities”,
that only serve to perpetuate the cycle of disability, illiteracy, and poverty (UNICEF, n.d. p.
1). Kenya signed the CRPD on March 30, 2007 and ratified it on May 19, 2008.
Subsequently, Kenya has an international obligation to develop and implement a national
plan to support people of all abilities within its borders.

Millennium Development Goals for 2015 (2010)

In 2000, 147 heads of state and government met in New York with the goal to halve
extreme poverty by 2015 (United Nations, 2010). With the idea that extreme poverty limits
access to many resources, including education, the summit developed eight MDGs: 1)
eradicate extreme poverty and hunger, 2) achieve universal primary education, 3) promote
gender equality, 4) reduce child mortality, 5) improve maternal health, 6) combat diseases
like HIV/AIDS and malaria, 7) ensure environmental sustainability, and 8) facilitate global
partnerships for development (United Nations, 2010).

Though noble in their objectives, the 2nd and 3rd MDGs require that all children
have access to an education system. If we wish to put an end to gender disparity in primary
and secondary education, we first need to examine how diversity and acceptance are
celebrated (or not) and nurtured (or not) in classrooms around the world. These goals have
world-changing implications, but are ineffective for any country unless realistic first steps
are initiated to provide all children with access to education.

Discussion
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Given these international treaties and instruments, as well as Kenya’s own domestic laws, a
number of things need to occur in order for Kenya to realize the goal of creating an
inclusive education system as outlined by the CRPD. The current laws are not having an
effect on the actual development of inclusive educational practices. The following is a
discussion of the current state of inclusion in Kenya, a summary of an inclusive school
project executed in Western Kenya, and steps the Kenyan government can take to
implement Article 24 of the CRPD.

CRPD Reporting

The CRPD requires that ratifying states must submit country reports on their
progress. The first report is due within two years of ratification and the next reports are due
every four years thereafter. After ratifying the CRPD in 2008, Kenya submitted its State
Party Report on August 31, 2011. The report outlines 286 guidelines for implementing the
CRPD. Of these 286 guidelines, 18 are specific to Article 24 and the development of an
inclusive education system (OHCHR, 2011).

Section 171 of the Kenya OHCHR State Party Report (2011) states that 39 percent
of children with disabilities attended a mainstream preschool, with 37 percent of students
with disabilities having received a primary education, and nine percent of young adults with
disabilities attended secondary schools. These numbers, though challenging to confirm,
contribute to the estimated 140 million school-aged children who are out of school
(UNESCO, 2005). Regardless of the exact number of students receiving an inclusive
education, it is beyond dispute that there remains an overwhelmingly large number of
children in Kenya who are not receiving their constitutional right to a “quality,” “inclusive”
education.

According to the Kenya OHCHR State Party Report (2011), there are 1,882 primary

and secondary schools that practice some form of inclusion. Within these schools 26,744
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students with disabilities attend primary schools, and 24,000 attend segregated special
schools. While it is unclear what types of disabilities are supported in these inclusive
classrooms, and to what extent these students are receiving appropriate accommodations
and modifications to meet their educational needs, it is encouraging that there are numerous
schools in Kenya practicing some form of inclusion. If the number is accurate, there needs
to be inclusion reports that document the types of disabilities supported in these classrooms,
and how these schools develop, implement, and sustain these inclusive practices. In short,
an inclusive network is needed to connect these schools so these learning communities can
share inclusive successes and challenges, and learn how to further develop an inclusive
education system with severely limited resources.

Funding for Education Assessment and Resource Centres (EARC) has “seen a
significant increase in their budgetary allocation in the last two years,” from KES
98,000,000 (~$1.15 million USD) to KES 420,000,000 (~$4.9 million USD) (OHCHR,
2011, pg. 38). Section 174 of the report provides that the government allocates KES
153,363, 776 (~$1.80 million USD) for 50,744 students with disabilities. That leaves
approximately KES 265,000,000 (~$3.1 million USD) that can be allocated to develop a
more inclusive education system.

Collaborating at a local level with multidisciplinary teams (e.g., EARC, teachers,
parents, students, community members) to develop, implement, and sustain an improved
inclusive education system is essential for Kenya to become more compliant with Article
24 of the CRPD (2006). Without buy-in from communities of practice (e.g., students,
teachers, administrators, parents, community members), including NGOs and community-
based organizations (CBOs), unrealistic mandates handed down from bureaucrats will be

ineffective.
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In Section 175, OHCHR State Party Report discusses the “importance of special
needs education in human capital development” and states, “if [emphasis added] enforced it
would empower those most likely to be marginalized to participate in the mainstream
education sector” (OHCHR, 2011, p. 37). If Kenya implemented the inclusive practices
outlined in the CRPD, more children with disabilities would have access to a free and
compulsory education. If the Kenya Institute of Special Education (KISE) had more access
to government funding for teacher training and student assessment, they could develop and
implement a more effective and sustainable inclusive education system (OHCHR, 2011). If
Kenya allocated more than KES 3,020 (~$35.39 USD) annually per student with
disabilities, then more students with disabilities would be included throughout their
educational careers (OHCHR, 2011).

Personal Assessment of Inclusive Education in Kenya

From my personal experiences in Mbita District in Western Kenya in 2011, and
from the data in the Kenya OHCHR State Party Report, | know there are pockets of
inclusive education that currently exist in Kenya. While there, | learned first-hand that the
EARC, KISE, teachers, parents, students, and community members have invested in, and
are supportive of the development of better inclusive practices. There is buy-in from
stakeholders even though the Kenyan education system is operating under seemingly
boundless barriers to inclusive education. Small steps are being taken throughout the
country to be more in alignment with Article 24 of the CRPD. Even though the Ministry of
Education receives roughly KES 367 million (~$4.3 million USD) per year, inclusion is
happening on a basic level in certain parts of the country (OHCHR, 2011). To further
facilitate the development of an inclusive education system, a realistic inclusive education
plan needs to be set up by each province, with input from local governments, teachers,

parents, students, and community members. However, this will not happen on a large scale
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in Kenya if realistic goals are not set within each district, and shared with an inclusive
network of schools throughout the country.

While working with the Ministry of Education in Mbita District, we organized a
focus group of nine local special education and general education teacher leaders to discuss
the inclusive strengths and challenges within the Kenyan education system. We initiated a
“country-centered plan” based on the researched principles of a person-centered plan. A
person-centered plan, when used within a special education framework, puts the individual
with a disability at the center of the strength-based planning process. Though there are
many approaches to person-centered planning, the format | adapted to conduct the country-
centered plan in Kenya was the MAPs process (Falvey, Forest, Pearpoint, & Rosenberg,
1997). I chose this approach to “develop closer co-operation between central and local
government, schools, communities, and families to facilitate ownership, sustainability, and
accessibility” for students with disabilities as outlined by the Dakar Framework (2000, p.
27).

The MAPs Process (originally McGill Action Planning, also known as Making
Action Plans) was developed by Falvey, Forest, Pearpoint, and Rosenberg (1997) and was
designed to look at a person’s history, who the person is, the dream, the nightmare, the
strengths, the needs, and the plan of action. | adapted the MAPs Process and applied it in a
country/region-specific way. | asked the following questions: What are the current strengths
of the Kenya education system? What are the challenges? What is the short-term plan of
action? What is the long-term plan of action? At the end of our meeting, we had a roadmap
of action, and everyone at the meeting had a role to play. This process exposed the
extremely complex global issues impacting the development of an inclusive education
system in Kenya. This region-specific process is one strategy | propose that needs to be

adopted on a countrywide level to increase compliance with Article 24 of the CRPD.
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Strengths of the Kenyan Education System

Kenyan teachers felt there were well-trained teachers in local schools, and that most
schools received at least the minimum required support from the government. Teachers
reported that a few students with physical disabilities were already fully included in certain
schools. While attending primary schools, many students with physical and intellectual
disabilities lived in the adjoining “special” schools. This proximity and access led some
teachers to report that students with and without disabilities supported each other daily at
school. This peer-to-peer support and mentoring is evidence of Article 24 Section 3(a) of
the CRPD (2006) in action.

The existence of an EARC that ensures students with disabilities have basic access
to education is an example of compliance with Articles 1 and 4 in the World Declaration on
Education for All (1990) and Article 24 Section 1 of the CRPD (2006). When the EARC
identifies and assesses students with disabilities, they are typically placed in a residential
“special school” that fits the needs of their disability. These “special” schools can include
“Schools for the Physically Handicapped,” “Schools for the Mentally Retarded,” “Schools
for the Deaf,” and a generalized catchall label of a basic “Special School.” These schools in
Mbita District typically share a physical space with a primary school. This physical
proximity of the schools provides access for students with physical disabilities to the
neighboring primary school. In Mbita District, students with multiple and intellectual
impairments are not typically included in primary school settings. Though the placement of
children with disabilities in residential “special” schools is an inclusive education, some of
these placements result in a very small minority of students being fully included in primary
schools. This is a positive step towards the development of an inclusive education system.
These small inclusive successes are crucial, and need to be used as catalyst for further

inclusive change.
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Challenges within the Kenyan Education System

During our country-centered plan, Kenyan teachers at the forum reported challenges
to basic education including: funding for food, access to clean water, HIVV/AIDS, malaria,
poverty, and access to basic healthcare services in schools. The specific barriers to an
inclusive education system that were identified were: lack of transportation services for
students and teachers, minimal government funding, a high need for early
assessment/intervention services, a need for basic access to information about disabilities,
inaccessible schools, lack of mobility equipment and services, negative attitudes toward
disabilities, irrelevant, scarce, and outdated learning materials, a need for ability and
diversity awareness, and a lack of teachers who are qualified to teach diverse learners in
special education and general education classrooms. These barriers are consistent with
those discussed in the Ministry of Education (2009) report on special education in Kenya.

The barriers to developing an inclusive education system as defined by the CRPD
are complex and interrelated. How can resources be allocated to inclusive educational
practices for children with disabilities when all students need consistent access to food and
clean water? How can awareness about the rights of people with disabilities be increased
when students and their families are struggling, literally, to survive?
The Action Plan

With massive barriers to the development of an inclusive education system,
establishing realistic first steps is crucial. At the teacher forum in Mbita District, a schedule
was set, and the work began. | collaborated with over 50 teachers, and roughly 1,000
students in a two-week period. One week was spent collaborating with teachers at each
school and discussing site-specific inclusive issues, while the other week was focused on
working directly with students addressing diversity and facilitating discussions on ability

awareness. Each Friday was dedicated to grant writing seminars aimed at procuring funds



Proceedings of the ICE, 2013 191

from NGOs to initiate necessary projects within each school. At the school for the Deaf, a
community forum was held on the value of community inclusion, Deaf culture, and post-
secondary employment opportunities for Deaf students.

The plan of action that was implemented in 2011 is an example of what is needed
throughout Kenya in order to create a more effective inclusive education system. Schools,
families, and community members need to come together to plan and implement even the
smallest of changes in order to create a larger change in the future. This grassroots
approach to inclusive education on a national scale is necessary in order for students with
disabilities to gain sustainable access to a quality inclusive education system in Kenya.

The CRPD and Implications for the Kenyan Government

Aside from a grassroots approach to inclusive change, the Kenyan government
needs to evaluate and further define and clarify certain phrases in the CRPD, as applied to
Kenyan law. When Section 1 of Article 24 calls for “an inclusive education system,” it does
not require inclusive classrooms (See Appendix A for how to implement Article 24 of the
CRPD in Kenya). Due to the existence of “inclusive” and “special” classrooms, the Kenyan
government needs to provide a rationale for developing “special” programs, and to outline a
plan on integrating students in these programs into the general education system. This plan
needs to include information on reasonable accommodation and supports that will be
provided in the general education classroom, and how that support will be maintained and
replicated in other schools.

Section 1(a) of Article 24 promises the “full development of human potential”
(United Nations, 2006, p. 13). Section 1(b) of Article 24 guarantees “the development” of
“persons with disabilities...to their fullest potential” (United Nations, 2006, p. 13). Section
1(c) of Article 24 guarantees the right to “participate effectively” in society (United

Nations, 2006, p. 13). This use of ambiguous language is open for (mis)interpretation of the
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strengths of people with disabilities, and requires further definition and clarification by the
Kenyan government to communicate inclusive objectives effectively (See Appendix A for
how to implement Article 24 of the CRPD in Kenya).

This use of vague language is evidenced again in Article 24 Section 2(a) where
people with disabilities are not to be “excluded from a general education system” and “not
excluded from free and compulsory education” (United Nations, 2006, p. 13). What is the
difference between the two distinctions? What constitutes exclusion from each?
Clarification is also needed in Article 24 Section 2(b) when the CRPD ensures that people
with disabilities “can access an inclusive, quality and free primary education...on equal
basis as others in the communities in which they live” (United Nations, 2006, p. 13). What
does it mean to receive an equal education? Does an equal education exist for people
without disabilities? What implication does that have for people with disabilities (See
Appendix B for how to implement Article 24 of the CRPD in Kenya)? Details of how to
implement “full and equal participation” in schools in Kenya, and a clearer definition of
“augmentative and alternative modes” of communication are provided in Appendix B (see
Table B2) (United Nations, 2006, p. 13).

Conclusion

In order for Kenya to comply with Article 24 of the CRPD, a shift in perspective on
how to define an inclusive education system is necessary. It is impossible to build inclusive
communities without gathering input and value from stakeholders in local communities.
This emphasis on stakeholder collaboration is echoed in the Ministry of Education (2009)
special education report when it states, “Partners and/ or stakeholders need to be guided by
a comprehensive policy framework to ensure effective coordination and implementation of
special needs education programmes” (p. 46). This means everyone invested in changing

Kenya’s education system needs to take an active role at the local level. Students, parents,
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teachers, administrators, and government officials need to collaborate together within their
local communities and identify the strengths and barriers of their local educational systems.
A plan of action is needed, building on inclusive strengths and removing barriers to
inclusion. All stakeholders need roles to play, and need to be held accountable. Pockets of
existing inclusive education systems need to be connected, and to network in order to share
successes and challenges to creating more inclusive communities. None of this will be
possible without increased governmental funding for inclusive education programs. The
goals for inclusive education in Article 24 of the CRPD are attainable, but realistic starting
points need to be regionally relevant and maintained through the interdependence of
invested stakeholders within the community of practice.
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Language of Article 24 of the CRPD

Art. 24 § 1- States Parties recognize the right
of persons with disabilities to education. With
a view to realizing this right without
discrimination and on the basis of equal
opportunity, States Parties shall ensure an
inclusive education system at all levels and life
long learning.

Art. 24 § 1({a)- The full development of human
potential and sense of dignity and self-worth,
and the strengthening of respect for human
rights, fundamental freedoms and human
diversity.

Art. 24 § 1({b)- The development by persons
with disabilities of their personality, talents
and creativity, as well as their mental and
physical abilities, to their fullest potential.

Art. 24 § 1{c}- Enabling persons with
disabilities to participate effectively in a free
society.

Steps Toward Implementation

An inclusive education system includes all
students in every classroom and provides
whatever supports are needed to ensure the
student's active participation and success.

Such decisions will be made with input from
the student, and an interdisciplinary team.

Potential is not a stagnant concept; a student’s
potential can increase with each new
opportunity. Potential must be defined with
input from the student, his or her family, and
an interdisciplinary team of professionals.

Effective participation must include activities
that are meaningful and relevant to each
student. Such activities must be defined with
input from the student, his or her family, and
an interdisciplinary team of professionals.

How to Implement Article 24 Section 1 of the CRPD in Kenya

Appendix B
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Langunage of Article 24 of the CRPD

Art 24 § 2(a)- Perzons with dizabilities are not
excluded from the general education system on
the basiz of disability, and that children with
disabilities are not excluded from free and
compulzory primary education, or from secondary
education, on the basis of dizability.

Art 24 & 2(b)- Perzons with dizabilities can
access an inclusive, quality and free primary
education and secondary education on an equal
basis with others in the communities in which
they live.

Art 24 & 2(c)- Reasonable accommodation of the
individual's requirements iz provided.

Art 24 & (el Effective individualized support
measures are provided in environments that
maximize academic and social development,
consistent with the goal of full inclusion.

Steps Toward Implementation

Supports will be provided, a3 outlined by the
student and an interdizciplinary team_ at the
school the student would attend in the absence of
impairment.

Equal bazis means the education the student
would receive in the neighborhood school in the
abzence of impairment.

Feazonable accommodation is decided upon with
input from the student and the interdisciplinary
support tea.

Full inclusion means active and equal
membership in a classroom where the student
would be educated in the abzence of impairment.

Table B1

How to Implement Article 24 Section 2 of the CRPD in Kenya

Table B2

How to Implement Article 24 Section 3 of the CRPD in Kenya
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Language of Article 24 of the CRPD

Art. 24 § 3- States Parties shall enable
persons with disabilities to learn life and
social development skills to facilitate their
full and equal participation in education and
as members of the community.

Art. 24 § 3(a)- Facilitating the learning of
Braille, alternative script, augmentative and
alternative modes, means and formats of
communication and orientation and mobility
skills, and facilitating peer support and
memntoring.

Steps Toward Implementation

Full and equal participation means that
students are given access to educational and
community-based opportunities they would
otherwise receive in the absence of
impairment.

Augmentative and alternative modes of
communication are decided upon with input
from the student and the interdisciplinary
support team.
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MOTIVATION: ETHICAL, MORAL AND RELIGIOUS PERSPECTIVES

Rev. S.A.M. Mwithimbu, Prof. H. Ayot, and Dr. Mueni Kiio

Abstract

The authors examine several examples of the concept ‘motivation’ from ethical, moral and
religious perspectives. They conclude that the Bible contains innumerable verses, which
give motivation not only to biblical characters, but to every member of the human race.
Motivation is given in the principles of love, honesty, integrity, compassion, mercy, call,
tasks, missions, innovations and various responses. Teachers should emulate biblical
motivation principles to achieve maximum results. The authors continue to argue that
motivation is not one directional phenomenon. But rather it is an interactive situation:
between the teacher and leaner; the learner and the teacher; the leaner and the resources; the
leaner and the environment; the leaner and his/her peer group; the peer group and the
leaner; and the teacher’s interactions with the entire class of learners under his/her charge.
“Motivation” should be seen as a “universal aspect of life”. It culminates into the role
model and personal character of both parties to moral obligations and professionalism. The
process of learning at all levels, and in every situation, enhances motivation through lower
and higher order questions, which reinforce learning by providing thought provoking
challenges. The leaner may be asked or ask one self either lower or higher order questions.
The result is either enhanced or reduced motivation. The authors conclude by cautioning
educators that unless learning programs are very carefully planned and executed, modern
technology, good as it may be in enhancing motivation, is likely to produce robots rather

than creative and self-directed thinkers.

Introduction

This paper entitled: “Motivation: Ethical, Moral and Religious Perspectives”
examines several examples of the concept ‘motivation’ from ethical, moral and religious
perspectives. The authors take the Holy Bible as a library of great fundamental values in
one’s life. Genesis explains the beginning of many important realities: the universe, the

earth, people, sin and God’s plan of salvation. It teaches us that the earth is well made and
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good. God creates and sustains all life (Life Application, Study Bible 2007:3). God created
the world and people as an expression of His love, because He loves us. “Then God looked
over all He had made, and He saw that it was very good!” (Genesisl: 31). ICT is good as an
enabler, facilitator, enhancer and it helps the management of services, the management of
institutions and systems. It is a support attainment of objectives. It may improve service
delivery, it is a resource, which may facilitate learning, but it cannot replace the human
teacher. It is deficient in human touch, because people are special to God and unique.
Living God’s way makes life productive and fulfilling. The paper attempts to examine the
nature of “motivation” with or without technology in ethical, moral and religious
perspectives. Technology is taken as part of resources, which may or may not enrich
“Motivation”. “Motivation” may be defined as an induced inner drive intrinsically or
extrinsically, which causes an individual to act or perform tasks related to learning in order
to achieve a set of goals or needs in any one area of human endeavor. There is intrinsic
motivation and extrinsic motivation: motivation arising from one self and that, which is
provided by external factors. The essence of motivation is that this urge makes an
individual to act deliberately so as to achieve the desired target(s). The concept of
“motivation” should not be construed in the narrow terms of limited classroom
management and behavior. This is because learning takes place at every stage of human
growth and development. This internalized drive may be spurred not only by a teacher, but
also by environmental factors and /or even the self. “Motivation” should therefore be
examined within all related areas of life. Thus, some people may have an inner drive to act
ethically, morally and religiously. Some others may acquire and develop tendencies of
maladjusted or deviant behavior depending on the kind of motivation they may have
received.

The concept of motivation was expressed by Confucius (C. 450 B.C.) as follows:
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“Tell me, and I will forget. Show me, and I may remember. Involve me, and | will
understand.” These inner urge, desires, wishes, loves activate and move an individual to
work, sustain and maintain pace of hard work so as to achieve set goals and objectives. The
Macmillan English Dictionary for Advanced Learners (2nd Edition, 2007:997) defines
“motivation” as “a feeling of enthusiasm and of interest that makes one determined to do
something: the DRIVE or a reason for doing something”. Kithinji C.T. (2007:82) defines
“motivation” as “a strong reason or will to do something. Motivation is manifested in an
individual as a deep desire and an urge to direct energy in one direction to the exclusion of
others for the purpose of learning or the realization of a goal or accomplishing a task.”
Consequently we can safely say that “motivation” is the key to behavior change; that
motivation involves and revolves around a person’s desire to perform and succeed.
Biblical Ethics and Morals

There are two levels of “Ethics” and “Morals,” the first is the cultural level as
derived from etymology/roots of the two words. The second, is purely Biblical, which is
God centered (Marshall, 1.H. 1996: 343-346). In either case there is a set of principles that
people should use to decide what is right and what is wrong; there is a general principle or
belief which affects the way people behave (Michael Rundell, et.al. 2007:500). “Morals”
appertain to the principles of right and wrong behaviors that may be generally accepted by a
society (Michael Rundell.at.al. 2007:971). Whereas, there is a cultural influence in our
behavior, we should not blindly follow majority opinion or conform to customary behavior.
The Scriptures encourage us to start with God and His requirements, not with man and his
habits, when we look for moral guidelines (Marshall .I. H., et.al. 1996:343). We should
realize that “motivation” in Biblical terms, includes the following ideas: (Marshall,

1998:343-346):
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1. That the standards of goodness are personal in the light of God’s Guidance (Mk.10:

18; Rom. 12:2; Ex.33: 19; Ex 34: 6f).

2. That the source of moral knowledge is revelation from God (Rom.2: 18) either
through the scriptures or any other means that God may choose to use, which we

should obey.

3. Moral teaching is phrased as command, not statement. (Prov. 5:1 ff.).

4. That the basic ethical demand is to imitate God (Kv.11: 44f); Lk.6: 36; Mt.5:48;

Heb.1:3; 1 Cor.11:1; Eph. 5:1f) because He is our Creator and Father.

5. That religion and ethics are inseparable because they are directed to Godly living
(Mt. 5:3ff; Ex. 20:2; Mt.5: 43ff; 1Cor. 6: 18ff; 2 Cor. 8:7ff; Phil 2:4ff) because

ethics and morals are aspects of pure religion (James 1:27).

Learning

“Learning” may be defined as a process by which an individual acquires, develops and
retains knowledge, skills, values and attitudes (Muindi D.M., 2007:13). Learning should not
be attributed to the teaching processes only, but it should be assessed and evaluated in
terms of experiences during human natural growth and development. This is because every
stage of an individual’s growth and development offers its own unique lessons from which
the individual learns and adjusts behavior.

Learning is a life-long process, which cannot be limited to classroom situations and
interactions but rather, transcends all aspects of one’s life. To illustrate this drive, let us
consider a biblical motivational example: The call of Abram-God promises a nation to
Abram (Genesis 12:1-9). “The Lord had said to Abram, ‘Leave your native country, your

relatives, and your father’s family and go to the land that | will show you. I will make you
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into a great nation. | will bless you and make you famous, and you will be a blessing to
others. | will bless those who bless you and curse those who treat you with contempt. All
the families on earth will be blessed through you.” Abraham was motivated to evacuate his
birthplace, Ur to Haram and finally to Canaan. God’s call makes “motivation” a religious,
moral and ethical duty, an obligation, a drive, a desire, an urge and an inner purpose, which
leads one to achieve desired goals.

Thomas L. Good (2006: 223-249) discusses research and theory with implications
of classroom management. This discussion alludes to “motivation.” Winne (2001 noted that
“motivation” relates to SMART:

1. Searching —defining the task(s).
2. Monitoring — setting goals and plans for their attainment.
3. Assembling —doing work or enacting plans

4. Rehearsing and Translating - making changes to information in earlier phases of

monitoring and doing work at hand.

Biblical Motivational Approach
This approach may be referred to as SMART. That is, “motivation” calls for
operations, stimulus action and effects on behavior in our classroom management. In the
above quoted call of Abram by God, we detect the following related aspects of motivation
namely:
1. “Leave your native country, your relatives and your father’s family.” This sets and
arranges the physical environment within which Abram had to act. It goes further,
“go to the land that I will show you” which reinforces the searching and monitoring

aspects of motivation or stimulus action in order to achieve the set goals.
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2. God established rules and procedures for Abram to enact His plans and to translate

them into a reality.

In order for God to maintain and sustain Abram’s focus, attention to His command
and to constantly engage him in the activities which would achieve the goals, God promises
Abram a great nation, blessings, fame and blessings to his neighbors.

God directed Abram to a socialization level by referring to the actions Abram had to take
which would influence his personal and social life, including moral and civil behavior and
attitudes to:

a) Articulation of ideas.

b) Communication of expectations.

¢) Some modeling, teaching and reinforcing desirable personal attributes and behavior.

d) The promises embedded counseling behavior modification and social adjustments.

5. By implication, God spelt out positive disciplinary interventions. Abram had to take
actions to elicit and compel him to establish closer personal relationship with God,
and to conform to a set of promised expectations in order to satisfy the special needs
pronounced in those promises of his call. He had to comply with instructions to
benefit him and humanity. God allowed minimal non-cohesive disciplinary
strategies, which reveal moral reasoning, pro-social orientations and involvement in

a problem behavior. It was not that easy for Abram to obey God, but by faith.

6. By Abram’s call God gives us a pattern of accountability which includes both
informal aspects and formal activities; which are Abram: oriented with semi- formal
aspects; which are God-oriented in the promises; and which have aspects that show

external motivation, test—oriented and attainment—oriented.
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Religious Principles

Motivational thrives under the principles of love, commitment, integrity,
authenticity, honesty, moral, ethical and religious principles. God must be the center of a
teacher’s life. Regular worship helps us to remember what God desires for us personally
and for learners under our charge. This motivates us to obey Him. Our activities are futile
unless God is in them (Ps. 127). Hard work honors God (Prov. 31:10-29). The American
Heritage Dictionary of the English Language describes “motivation” as a drive: “to
stimulate to action, provide with an incentive and inducement especially for action”
(1954:856). We should be compassionate, ready to forgive, ready to heal coupled with
acceptance of even the deviant leaner so as to motivate him/her to reform (Mt.23: 37;
Luke.19: 41f.). Individuals are loved by God under the new covenant (Gal. 2: 20) through
response to His love which involves fellowship in the people of God (1 Pet. 2:9f). Love is
a religious duty: first, towards God (Mt. 9:22; Mk.4:40); and second, towards our fellow
men (Lk.10:25-37; Mt.5:44, Lk.6: 27). Learners under our charge are our neighbors who
should be loved. Mercy, kindness, honesty, goodness, solidarity, and loving-kindness, are
all expressions of love, which should motivate the learners under our charge. We must
endeavor to see them succeed in what they do because:

1. Because we want to imitate God’s love (Mt. 5:43, 45; Eph.5:2; 1 Jn. 4:11).

2. Because we see the individual learner as one for whom Christ died (Rom.14: 15; 1

Cor.8:11).

3. Because we see in the individual learner Christ Himself (Mt. 25:40). I Jn. 3:1 -24
clearly discusses how and why God is love; and how we should express our living
as children of God; then it proceeds to describe how we should love one another.

This description connotes and denotes the nature of motivation, which emanates
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from love. Love must be understood as a pure desire to serve others without carnal

inclinations. Love emanates from pure and holy intensions to benefit others.

The Qualities of a Teacher

The calls of Noah, Joseph, Moses, Elijah, and all the other prophets, including the
New Testament personalities: Peter, John, James, Paul and others reflect similar motivation
characteristics. The main common denominator is: God-centeredness. If only educators put
God first, learners would always be motivated positively. A teacher is called to servant-
hood to nurture children, the youth and adults. A teacher should have qualities clearly
described in 1 Tim.3: 1-7. “Now the overseer is to be above reproach, faithful to his wife,
temperate, self—controlled, respectable, hospitable, able to teach, not given to drunkenness,
not violent but gentle, not quarrelsome, not a lover of money. He must manage his own
family well and see that his children obey him, and he must do so in a manner worthy of
full respect. ...He must also have a good reputation with outsiders, so that we will not fall
into disgrace and into the devil’s trap.”
Multidirectional Motivation

Motivation provides avenues for reciprocity and multidirectional effects on the
providers and the receivers as well. When the servant teacher has provided motivation to
his/her learners, the resultant behavior, the success and/or shortcomings of the learners in
turn motivate not only the teacher, but also help the learners achieve better results from the
set goals. For this reason, the teacher sets goals and objectives, either long-term, medium-
term, or short-term objectives. The short term objectives should be clear, concise, specific,
behavioral, measurable and they provide the level of performance; they also show
prevailing conditions and give a time frame (Maundu, 2007:30). The teacher derives
pleasure and gratification purely from the learners’ achievement of set goals. The learners

develop positive self-image of themselves after achieving the set objectives. Thus, both
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parties are beneficiaries and are motivated. Both the teacher and the learners come to love
and appreciate whatever resources and technology may be used to aid acquisition of
knowledge and skills; then, values and attitudes are entrenched or modified as the result of
the success or failure. The peer group, or the group of learners under instruction, also
reciprocate among themselves and appreciate their teacher. The result is that all parties: the
learner, the teacher, the peer group and the class are re-motivated to face new challenges of
learning. Thus motivation becomes a multi-directional reality, which touches all the parties
involved. It helps to shape personal character and conduct of each party with the added
advantage for the teacher to become a role model to the learners. His/her moral character
and obligations become more conscious. These qualities are manifested in his/her
subsequent behavior. The learners pick his/her characteristics to become better and useful
citizens.
Institutional Motivation

An institution should be “salt of the earth” and “light of the world”, “a town built on
a hill which cannot be hidden” (Mt.5: 13-16). Each institution or system endeavors to
motivate its subjects. We propose to use two examples, namely: the Republic of Kenya and
Kenyatta University, which are close to our hearts:
The Republic of Kenya

In order to motivate her citizens to create a successful nation, the Republic of Kenya
has enacted The Constitution of Kenya 2010. It is the Supreme Law of the Land. Right
from its preamble, all through from chapter one to eighteen, including the subsequent Six
Schedules and Subsidiary Legislation, are intended to be a motivation to the contemporary
and future generations of Kenya. They set goals and standards, which citizens ought to

exercise, maintain, sustain and perpetuate.
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The Vision 2030 provides motivations to improve the economy to make Kenya a middle

economic power.

The new Government has created fewer Ministries in an effort not only to comply

with constitutional requirements, but also to motivate her citizens to keep the pace of

progress towards the achievement of a powerful modern state. The list of 18 ministries,

which were unveiled the day earlier, appeared in the Daily Nation on Friday, April 19, 2013

as follows:

The 18 Ministries Unveiled Yesterday:

1.

Ministry of Interior and Coordination of National Government.

Ministry of Devolution and Planning.

Defense.

Foreign Affairs.

Education (which will have the Department of Education and Department of

Science and Technology).

The National Treasury.

Health

Transport and Infrastructure (which will have the Department of Transport Services

and Department of Infrastructure).

The Environment, Water and Natural Resources.

10. Land, Housing and Urban Development.

11. Information, Communication and Technology (ICT).
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12. Sports, Culture and the Arts.

13. Labor, Social Security and Services.

14. Energy and Petroleum.

15. Agriculture, Livestock and Fisheries (under which are the Department of

Agriculture, Department of Livestock and Department of Fisheries).

16. Industrialization and Enterprise Development.

17. Commerce and Tourism (which has the Department of Commerce and Department

of Tourism).

18. Mining

The structure also contains the Office of the Attorney General and Department of Justice.
d) One of the major duties of the Ministry of Education (Department of Education &
Department of Science and Technology) is to ensure that the aims of education are
achieved. Maundu (2007:31) states that in Kenya, the aims of education are that education
should:

1. Foster nationalism, patriotism and promote national unity.

2. Promote the social, economic, technological and industrial needs for national

development.

3. Promote individual development and self-fulfillment.

4. Promote sound moral and religious values.

5. Promote social equality and responsibility.

6. Promote respect for and development of Kenya’s rich and varied cultures.
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Promote international consciousness and foster positive attitudes towards other

nations.

Promote positive attitudes towards good health and environmental protection.

It is no wonder that the Constitution of Kenya 2010 has spelt out all the above

objectives in its various Articles. Whereas we look at them as aims or objectives as good

guidelines for motivation, we should appreciate the fact that these statements of intent give

directions to motivate learners at various levels of their learning experiences.

Kenyatta University

Kenyatta University provides motivation to every member of its community in

various ways. Without going into details suffice it to state that:

a)

b)

d)

Its administrative structure provides motivation to all those who interact with

Kenyatta University be it outsiders or insiders.

Its Vision, Mission, Identity and Philosophy Statements give direction and
motivation to the entire Kenyatta University Community, which statements also

attract the outsiders to endeavor to be part of Kenyatta University system.

The various advertisement, documents, publications and posters made available to
Kenyatta University community help to create educational and social environments

which provide motivation to the various groups within its community and beyond.

It’s thirteen (13) Schools, with sixty one (61) departments, the Institute of Open
Distance and e-Learning (Odel), the Institutional Based Programs, the various
support Centers and Directorates make a strong body which spurs and sustains

motivation for learners and those who would like to join Kenyatta University.
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e) The physical developments are yet another strong motivational factor. The use of
technology in its various departments characterizes the ongoing building
constructions and equipping of these facilities. All these elements reveal the extent
to which Kenyatta University authorities have gone to create motivation to achieve
the set education goals. The only question, which remains is how best the various
institutional actors take advantage of these opportunities to motivate others to
achieve the ideals of Kenyatta University. Students, the Lecturers, Professors and
the entire Force of Non-teaching Staff have a duty to propagate the ideals of

Kenyatta University.

Motivation Analysis of Systems

1. It is known that there is no system that is absolutely perfect. Nevertheless, actors in
each case ought to do their very best to ensure that the community is highly motivated to
achieve the set institutional goals.

There is no system that does not experience an entropy at some stages of its existence.
There are individuals who will always oppose and fight the system whether it is open or
closed. The more open a system is, the more it opens it-self to some destructive criticisms.
Nevertheless, many more people appreciate it because it indicates democratic inclinations.
The more closed a system is, the more rebels are likely to be motivated because of its
autocratic and dictatorial practices. Nevertheless, there must be classroom motivation,
institutional motivation, community motivation, innovative motivation, as well as adequate
provisions to meet the possible challenges of motivation without which little may be
achieved.

The following characteristics are important for motivation to thrive so that the

institution may be a successful story (Watson & Battistick, 2006: 253-276):

Every actor within the institution must endeavor to create and promote a just community.
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Every institutional actor ought to promote ideals for moral and a constructivist community.
Every actor should work to create a community of learners. “My people are being
destroyed for lack of knowledge” (Hosea 4:6). Knowledge is power! But motivation
creates prerequisites for the acquisition of knowledge, skills, values and attitudes.

Every institutional actor must strive to create a democratic community.

Every institutional actor should create, promote and perpetuate a caring and welfare
community.

There must be consistency management and cooperative discipline to ensure that the
institution steers its course to success.

2. The institutional framework must:

a) Promote a positive development view of all those members who make its

institutional community.

b) Have a view of students as embedded in their respective social content.

¢) Should view the community as relational individuals wishing to succeed in life.

d) Promote curriculum as an integrated and student centered mechanism for success.

e) Exercise minimal and non- coercive disciplinary strategies to help the errant

members to reform for better.

f) Promote the common set of classroom activities in each department to develop

success character of that institution.

3. The institutional community and citizens at large should:

a) Make a difference in promoting attendance and retention of knowledge, skills,

positive values and attitudes so that the majority can achieve the highest goals.
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b)

d)

Promote and sustain academic engagement through motivation, aspirations and
achievements, which are partly manifested during each graduation day. Parents and
friends enthusiastically flock into Kenyatta University with great excitement to
celebrate achievements of their loved ones. This enthusiastic throng reveals how
well Kenyatta University has motivated the public. It is an added public

advertisement.

Develop a commitment to democratic decision—making values, which encourage

participation and creation of institutional identity.

Promote, develop and perpetuate moral reasoning by nurturing pro-social
orientations, which reflect ethical, moral and religious dispositions necessary for

growth and development.

Develop just and friendly approach to problem behaviors of learners with a view of

enhancing the welfare for all who associate themselves with the institution.

The institutional community should not:

Allow excess conformity with the culture, which can hinder intellectual and

physical developments of individual members and the corporate body.

5.

Promote the creation of groups, which can be used to disrupt progress.

Exercise and underemphasize the academic achievement to be attained.

The institution must be cautious of the following impediments:

Time that may be poorly planned.

Negative beliefs about learners.

Negative competition among the actors, especially in respect to power and control.



Proceedings of the ICE, 2013 217

d) Common institutional practices and conditions, which do not promote institutional

identity.

e) Inertia —a situation in which things do not change for a long time; and which

promotes a lack of innovation and progress for the institution to achieve higher

levels of development.

f) Lack of increased staff mobility by way of promotions and deserved remuneration.

Conclusion

We wish to conclude with what Martha Carlton (2003) seems to recommend:

1.

That development of motivation is vital by letting the learners to explore and
discover for themselves, so as to take personal responsibility in the affairs of the

institution.

That rewarding learners helps to enhance motivation to set higher standards of

achievements.

That when the Course has real value, motivation is increased in order to gain the

promise.

That when the teacher helps the leaner to perform better, motivation is sustained and

reactivated to keep the pace of hard work.

That when the teacher sets clear expectations, learners are highly motivated to reach

at the top.

That the feedback about the quality of learner’s efforts helps the teacher to correct

learners who seem to go a stray so as to enhance and rekindle motivation.
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Finally, “motivation” helps to perpetuate a system. It rejuvenates a system, whether
human or institutional, at the appropriate moment. The question is how the actors should
provide appropriate motivation to ensure that the system is kept alive, vigilant, and
vigorous and determined to achieve the set goals. The use of technology is highly
commendable. However, it may be expensive at times. It may also develop tendencies of
dependence, which may easily curtail thinking. Thus causing many actors to act like robots
with no reasoning effort. Motivation will be best promoted and exercised if and when each
actor will cautiously follow Biblical principles of placing God at the center of every
activity. “Do to others whatever you would like them to do to you. This is the essence of all
that is taught in the law and the prophets” (Mt.7: 12). “Seek the Kingdom of God above all
else, and live righteously, and He will give you everything you need” (Mt. 6:33).
Technology is a vital part of development, which will never replace the human teachers’
roles of developing ethical, moral and religious values, virtues, and attitudes of the learner.
It is possible to develop mechanical characteristics in learners with technology on one
hand, but the human touch develops a holistic transformation of learners.
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Abstract

The integration of technology with traditional modes of teaching is not a new phenomenon
in higher education; however, there is a growing push for the use of Internet based and
other technologies that allow for more learner-learner and learner-instructor interactions.
Effective higher order learning, both in online and face-to-face environments, is said to
result mainly from the interaction of the social, teaching and cognitive presence of this
community of inquiry. Studies, though, indicate that social presence is the most crucial
determinant of perceived learning, learning outcome and satisfaction with the mode of
instruction. Effective communication plays a major role in enhancing social presence and a
sense of community in online learning contexts. This paper examines how the facilitators
(lecturers) model this presence through their style of communication in opening statements
of selected online postings across semesters in one university common unit. Some reasons
for the inconsistencies noted are given as class size and training on the part of the

facilitators and suggestions given for improving communication

Introduction

The scene in higher education has continued to alter, with a push towards more
student- centered learning as opposed to the traditional lecture mode of delivery whose
concentration is information delivery. Internet based and mobile technologies are seen as
rich avenues that can help actualize this move. This has led to the rising number of courses
being offered either fully online or through a blend of face-to-face and online modes. The
forces behind this shift are many, but key among them is the emergence of a global
knowledge economy that calls for learning that is geared towards addressing economic and

other societal needs mainly through problem solving, creativity and team working. Also,



Proceedings of the ICE, 2013 221

the demographics of the student population are more diverse with mature working students
constituting a significant proportion. Furthermore, the rate of enrollment in most
universities far outstrips that of infrastructure development. The online mode allows more
economical use of infrastructure by fleeing space previously used by one course in the face-
to-face settings for use by other courses within a week (Rovai & Jordan, 2004: 4). Online
teaching and learning, however, pose many technological, pedagogical and social
challenges to both the students and the instructors. Unfortunately, institutions tend to focus
more on technological issues than the other areas when launching online courses (Shu-Fang
& Aust, 2008: 478; Roman, Kelsey, & Lin, 2010). One of the consequences of such an
approach is the transfer of pedagogical approaches applied in face-to-face interactions to
the online environment in spite of the latter being a “peculiar environment” (Anderson,
2004: 273; Redmond, 2011: 1051). Secondly, there is inefficient utilization of the tools
available in the learning management systems and other technologies (Precel, Eshet-
Alkalai, & Alberton, 2009; Betts, 2009). As Bajjaly (2005) says, “To deliver a quality
course online, today's instructor needs effective interpersonal communication and
facilitation skills in addition to subject-area expertise.”

Learning and teaching are basically social processes, whose success is hinged
significantly on the quality of interactions in the communication spaces, may they be
physical or virtual. In the face-to-face settings, it is possible for the facilitator to walk into a
lecture hall armed with expertise in the content area and not competent enough in the
pedagogical approaches of teaching and learning and still deliver, because the dynamics of
the context that include nonverbal, verbal and physical cues, help the communication to
flow. However, this is not the case with online environments, where both the facilitator and
the learners depend mainly on textual (verbal) communication without the benefit of social

cues, and this makes it difficult for the sender and receiver to interpret and understand the
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messages relayed effectively. As a result some learners in technology mediated classes
(TCS) experience low motivation, boredom, loneliness and social isolation all of which can
affect the quality of learning and relationships formed (Weiss, 2003: 48; Rovai, 2001;
Precel, Eshet-Alkalai, & Alberton, 2009). According to Weiss (2003) online learners are
likely to feel as if they are communicating with “hardware — piles of metal and circuits” and
not human beings. However, a study by Swan (2002: 43) shows that the students in
technology mediated courses can reduce this distance by using text-based, verbal
immediacy behaviors and in this particular study, the more the affective channels narrowed,
the more immediacy behaviors were employed in order to establish equilibrium in the
social presence. Thus the perception, competence and the skills of the communication
partners determine the quality and quality of social presence in the learning environment.
Definition of Social Presence

Social presence theory can be traced back to communication research by Mehrabian
(1969. There are many definitions of social presence, each with different emphasis. For
example, Short, Williams, & Christie (1976:19) define it as the “degree of salience of the
other person in the (mediated) interaction and the consequent salience of the interpersonal

9 e

relationships,” “the degree to which a person is perceived as a ‘real person’ in mediated
communication” Gunawardena and Zittle (1997); " the ability of learners to project
themselves socially and emotionally in a community of inquiry” (Rourke, 2001) or as Swan
& Shi (2005) say, it is “the ability of participants in a community of [learning] to project
themselves socially and emotionally as ‘real’ people through the medium of communication
being used...” Although there is no agreed upon interpretation of social presence, what is

clear is that it is a critical element of any communication medium (Richardson, 2003).

Furthermore, social presence is the foundation of the sense of community in learning
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environments (Spurgin & Childless, 2009). Promoting social presence in online classrooms,
is therefore, one of the competencies that an online facilitator should possess.
Promoting Social Presence in Online Classes

Both learners and facilitators in online technology mediated classes need to engage
in behaviors that reduce any perceived distance between them without which the whole
experience will not be fruitful or fulfilling. When social presence is high, the learning
environment is seen as warm, collegial, and approachable (Aragon, 2003). Most online
communication is verbal and so the selection and use of words matter a lot. As (O'Sullivan,
Hunt, & Lippert, 2004) observe, "When these social cues transmitted nonverbally are
filtered out of messages, the emotional content is also stripped™ and there is need to re-build
this element in the virtual classrooms. Behavior that helps narrow or eliminate any distance
is referred to as immediacy.

Immediacy can be promoted by the use of good communication practices, such as
using less formal style and avoiding paralinguistic elements that are deemed negative in
online netiquette. For example, one should avoid heavy use of capital letters, which is
usually taken as a form of shouting or exaggerating emotions and use the right tone in the
verbal communication. (See figure one for some indicators.

Figure 1: Some Verbal Immediacy Indicators (Adapted from M. Kucuk, 2009)
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[Affective Indicators

Definitions

Paralanguage (PL)

Features of text outside formal syntax used to convey
emotion (i.e., emoticons, punctuation, capitalization)

Emotion (EM)

Use of descriptive words that indicate feelings (i.e.,
love, hate, sad)

Value (VL)

Expressing personal values, beliefs and attitudes

Humor (HM)

Use of humor-teasing, cajoling, understatement,
irony, sarcasm

Self-disclosure (5D}

Sharing personal information, expressing vulnerability

Cohesive Indicators

Greeting & Salutation {GS)

Greetings and closures (i.e., hi, hello)

Vocatives (VO)

Addressing people by name

Group Reference (GR)

Referring to the group as we, us, our

Social Sharing (55)

Phatic, sharing information unrelated to the course

Course Reflection {CR)

Reflection on the course itself

According to Wikipedia (2003), the way messages are posted and interpreted by

others shows the degree of social presence. One has to be careful with text-based

communication because of the high likelihood of being misinterpreted since in many

instances there are no nonverbal or physical cues to enhance understanding. As Kelly

(2009:2) says: “An instructor’s “digital” personality can influence student achievement,

retention or completion, and satisfaction with courses. Whether or not you make a

conscious effort to project your personality into your online courses, students draw

inferences about you through whatever information about you is available to them.” One's

words and content are, therefore, a representation of who he/she is (Study Guides, 2013).

Studies indicate that students learn better from teachers who are warm, friendly, immediate,

approachable, affiliate and encourage appropriate relationships (Andersen & Andersen as

cited in O'Sullivan, Hunt, & Lippert, 2004). However, there are indications that students
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and facilitators give little thought to what they post online without realizing that they are
leaving indelible marks behind (Kucuk, 2009).
Facilitator Postings

One way of gauging whether the facilitator has shifted the paradigm is by
examining the quality of the communication in the online postings (For details of the
indicators refer to figure 1). It is important to present oneself as approachable by adopting a
less formal tone (Poe & Stassen, n.d: 31). Tone is a product of word choice, sentence
structure and the order of information in those sentences (Betts, 2009). Out of 100 posts, 70
% begins with content related information and no salutation or group reference. Compare
the following examples:

A

This is not a group assignment!

You are supposed to meet your --Lecturer on---

This is just a reminder to what | had already told you sometimes back

This task is to be carried out individually

B

Dear group members----

I am glad we have come this far this semester.

Hello all. I hope you are getting on well

Hi, if you have problems submitting your references, kindly do so here.

While group A sounds blunt and dry, B is welcoming, and warm and displaying
features which are relevant for establishing a comfortable learning environment. The
students usually mirror what goes on between them and their facilitators in their
interactions. It is necessary for the facilitator to model the kind of communication he/she

expects in online interactions (Scollins-Mantha, 2008). Only 16 % of the postings have
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direct or implied salutations although one would have expected the facilitators to replicate
what happens at the beginning of lectures in face-to-face situations by first of all trying to
establish the right atmosphere for the interactions through greetings and exchanging any
other relevant social niceties.

Another observed phenomenon is the use of paralinguistic features usually
considered inappropriate in online netiquette. 26 % of the postings are either all in caps.
The readability of information in caps is difficult to decipher and also can be interpreted as
an expression of negative emotions. Exclamation marks, too, seem to imply displeasure and
so should be used sparingly in online postings.

University Common Unit (UCU): Background

The academic communication skills course, which is offered to all undergraduates,
was launched in 1990 in all Kenyan public universities. The mode of delivery was face-face
until May 2011, when it was moved fully online at Kenyatta University using the Moodle
learning management system. Following constant review and consultations, the blended
mode was adopted in September the same year because of the course's skills orientation and
project process approach. This meant one hour for face-to-face sessions and two hours per
week online.

Facilitator preparation was geared mainly towards addressing technical aspects and
the focus has not changed much since. Although all the facilitators, both permanent
(tenured) and part-time adjuncts) have education orientation, it cannot be assumed that the
pedagogical skills learnt at undergraduate level are sufficient to address higher education
and specifically online needs. Although the university has started a program to address this
deficit in 2013, it is not clear how much of the training content will address e-learning
issues. If online learning is "perceived as complementary to lecture-based courses,

pedagogical approaches are adopted that fit the traditional, frontal teaching and learning
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process” and ""consequently online courses do not employ pedagogical approaches that fit
online learning (Percel, Eshet-Alkalai, & Alberton, (2009; Redmond, 2011:1051). There are
challenges in transiting from face-to-face to online instruction and facilitators’ systematic
training in compatible online pedagogy (Rovei & Jordan, 2003:11). As Smith (2005) says,
"... it is not reasonable to expect experienced face-to-face faculty to magically begin to
function well in the online environment™ without guidance.

One other challenge to effective online interactions is class size. Rovai (2001)
suggests a student-instructor ratio of no higher than 30:1 and he argues that a larger class
than this is bound to affect the amount [and also quality] of the social presence between the
students and the facilitator. In a June 2013 online polling of academic staff from several
universities (Bart, 2013) there was a mention of large classes as and heavier course load
(which tend to go together) as sources of stress.

Conclusion

Social presence as discussed is one of the pillars of online interactions. Building it
into the online courses and maintaining it therefore, cannot be overemphasized. It is not
obvious, however, that facilitators are able to do this without technical and pedagogical
support, which should be ongoing. One of the areas that need addressing in the preparation
of online facilitators is the quality and quantity of their communication since they help the
student to figure out and apply appropriate communications. The analysis of the postings
against figure 1 reveal a wide gap in what the facilitators are doing and what they need to
do to make online learning environments fruitful and pleasureable. Both the facilitators and
the students require guidance into online netiquette and other aspects that are relevant to
that environment. Finally, class sizes need to be harmonized to ensure quality in online
courses.
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Abstract

The “Jua Kali” sectors’ initiatives in creative innovations fulfill vision 2030 in Kenya.
Despite the critical role played by ‘Jua Kali’ sector in appropriate technological production,
their ideas, work and products have often been patented by other global companies,
produced en-mass then sold back to the developing countries. This not withstanding, the
role of the university TIVET staff in appraising creative innovations in ‘Jua Kali’ sector
had not been fully exploited. The purpose of this study was to establish what ‘Jua Kali’
sector activities could appraise the ‘Jua Kali” expertise and improve global competitiveness.
The objective of the study was to find out what activities in ‘Jua Kali’ sector could be
carried out by university lecturers in appraising the ‘Jua Kali’ expertise to improve global
competitiveness. The research used a descriptive survey design. Data was collected by
interviewing ‘Jua Kali’ artisans, non-governmental initiatives (NGI), as well as officers
from Kenya Industrial Estates (KIE). A checklist was used to confirm the data obtained
from ‘Jua Kali’ artisans, NGI technicians and KIE officers. The study results were aimed at
informing policy decisions on appraising the ‘Jua Kali’ competitiveness of their goods and
services. The results revealed that the participation of the university TIVET personnel in

‘Jua Kali’ industries appraised the expertise as a mitigation strategy to loss of creative
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innovations, mentoring of students, improve dissemination of practical knowledge, skills,
attitudes, relevant applications for job creation and to encourage life-long learning.
Key words: Jua Kali, appraisal expertise, and creative innovations

Background to the Study

The subject of discussion in Kenya, Africa and world over in the recent past (in
June-July, 2013) has revolved around providing relevant TIVET training and industrial
experience to reduce youth unemployment (Kamau, 2013; NCST 2012 and UNESCO,
2013). The UNESCO (June-September, 2013) e-forum and the association of consultative
engineering of Kenya (ACEK) discussions on relevant TIVET training identified the role of
technical institutions-based incubation-centers for skills development and nurturing of
creative innovations as well as reduction of youth unemployment (UNESCO, 2013 &
Wainaina, 2013). However, economic blocks such as European Union (EU), African
Union (AU) and the East African Community (EAC) recognized the role of ‘Jua Kali’ in
providing relevant and specific employable skills training for the youth. In particular, the
EU appreciated the role of the informal sector in providing lifelong TIVET training for the
hard to reach groups (UNESCO, 2013). The hard to reach groups in need for alternative
mode of training in TIVET were listed by e-forum, UNESCO (2013) as: youth in rural
areas, people with challenges and young women. Yet, ‘Jua Kali’ sector which is able to
provide training for the youth irrespective of their gender, mental or physical abilities has
not been given due attention. In the global arena, training in ‘Jua Kali’ (informal sector)
particularly in the UK has high careers happy index of 65% compared to academically
trained work force at 58%. The career happy index of those in plumbing, hair dressing,
gardening and electricians can be associated with ‘Jua Kali’ training experiences
(UNESCO, 2013).

The youth constitute the largest population proportion but their unemployment is

alarmingly high (ILO, 2010). In South Africa, youth form 60% of the total work force, yet
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youth unemployment is over 78% of all unemployment (ILO 2010). Similarly the youth
form over 30% of the total population in Kenya, yet the youth unemployment is high at
73% (Mureithi, 2008). The global causes of youth unemployment include lack of access to
relevant technical, industrial, vocational and entrepreneurship training (TIVET) (UNESCO,
2013). Germany aimed at reducing youth unemployment through providing skills in green
technology rich in alternative sources of energy targeting to offer 170,000 jobs (ILO, 2010).
Indian and Chinese home-based industrial production, which used hand-held tools where
learners produced for the market were a notch higher. To meet energy needs, China planned
to triple her wind power generation by 2010 so as to become the largest wind power
producer by 2020 (Wu, 2011 and Kerre, 2010) based on wind power plants built from
locally produced parts. Particularly, Chinese TIVET instructions were rich in preparation
for 21st century employability skills development based on use of practical and
occupational for agricultural skills training and innovations. Besides, village production
centers in China aims at encouraging informal industries viable to raise foreign exchange.
Consequently, Chinese industries produced cement, synthetic fibers, plastics, paper and
paperboard; bicycles, motor vehicles and television receivers, and pharmaceuticals
(Maclean, 2007). The competence-based training in Indian TIVET institutions find
guidance from national vocational training system (NVTS) that encourage on-the-job and
enterprise-based training through informal sector (UNESCO, 2013). Hence, the role of the
informal sector in terms of providing opportunities for youth employment and raising
revolved funds for investment in self-employment can not be overemphasized.

According to Session Paper Number 1 of 2005 on education and training as well as
Kenyan vision 2030 describes key role of TIVET in Kenya in provision of relevant as well
as critical skills and competencies for local and global competitiveness of goods and service

(GoK, 2009). Despite the critical role played by TIVET training in developing the youth
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with locally and globally competitive knowledge and skills, graduates have been accused of
lacking in relevant knowledge and skills witnessed especially in construction industry
(Okoth, 2013). Challenges causing low quality of Kenyan TIVET training were
summarized by Kerre, (2010) as indicated below:
Institutions lack sufficient and modern training equipment and facilities to
effectively prepare trainees for direct occupation entry or further education and
training, TIVET trainers subsequently lack the pre-requisite experience and
technical competence to prepare youth for dynamic 21st Century (p.31).
Those challenges pointed to inefficiency of training resources that contributed to low
competence among students. Other challenges summarized by Kenya Institute of Education
(KIE, 2009) in Kenyan TIVET in Kerre (2010) were:
Inflexible and outdated TIVET curricular, mismatch between skills learnt and skills
demanded by industries, inadequate mechanism for quality assurance, inadequate
physical facilities for training as well as lack of modern equipment, inadequate and
expensive training materials and text books, low participation of the industry,
private sector in curriculum design and development (p.32).
That report indicated a great skill competence gap in industries. However, the report
did not suggest the specific skills gaps that can be met through collaboration with ‘Jua Kali’
sector. Similarly, a report by Ngerechi (2003) indicated that TIVET courses in Kenya
placed greater emphasis on theory and certification rather than skills acquisition and
proficiency. The solution suggested is based on TIVET training and industrial linkage
(Kerre, 2011 and Okoth, 2013). Yet, the role of ‘Jua Kali’ in bridging the gap in TIVET
training and industrial linkages has not been fully exploited.

Problem
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The problem in this study is that over 40% of the primary school graduates do not
progress to secondary schools while less that 60% of the form four levers make it to
universities. These are the personnel in ‘Jua Kali’ sector. They face challenges such as
insufficient training, inadequate equipment and facilities. The situation is compounded by
mentors’ inadequate pre-requisite experience and technical competence to prepare youth for
dynamic 21st Century global market. This translates into mass wastage of ‘Jua Kali’
artisans training opportunities. Formal TIVET training offers inadequate opportunities for
training to youth who are out of formal institutions. There is untapped potential of ‘Jua
Kali’ as a significant source of labor market intelligence. Hence, there is need for university
TIVET staff to appraise ‘Jua Kali’ sector creative innovations to attain global
competitiveness of goods and services in Kenya and world over.

Literature

UNESCO (2013) e-forum observed that although TVET institutions are doing a
good job in ensuring that the youths are well trained and have the necessary trade skills in
readiness for the job market, they are turned away by their would-be-employers because
they lack employability skills. Hence, employability skills need to be developed. However
UNESCO (2013) study did not suggest the role of ‘Jua Kali’ in developing employable
skills. ‘Jua Kali’ sector in Kenya was observed to contribute to over 90% of the creative
innovations. Gatonye and Mathenge (2009) observed that,

Although universities have proven the most prolific in publishing research papers,

with 194% growth in the last five years, it is the informal sector, which leads in

patenting of practical innovations. The Permanent Secretary Ministry of Trade and

Industry, Prof. Lonyangapuo, said that out of 10 patents registered since 2001, none

were from local universities. Out of the 50 expected patents in the next 3 years, he

said that most of them would come from ‘Jua Kali’ sector (p. 3).
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That meant that although formal technical institutions get more research funding
than ‘Jua Kali’ sector, their creative innovations were more prominent than in formal
institutions of training. The instructors in formal technical institutions could mentor their
students in ‘Jua Kali’ sector and develop on-the-job technical and vocational employability
skills needed as well as encourage competitiveness of their creative innovations.

‘Jua Kali’ sector develops a pool of skilled labor for current and future needs. The
sector increases savings and investments for local Kenyans as a result reducing poverty
(Momanyi, 2008). By the year 2000, ‘Jua Kali’ sector employed 4.1 million people in
Kenya and was observed to have potential for growth (ILO, 2010). By the year 2002, 1.1
million people depended on informal associations and groups for financing their businesses
(UNESCO, 2013). Besides, formal TIVET training does not offer sufficient opportunities
for training of youth out of school. ‘Jua Kali’ sector that offers on-the-job training for the
youth out of formal schools falls short of globally competitive skills. ‘Jua Kali’ artisans are
interested in attaining technical and vocational skills but their desire is that they are not
taken away from their sheds (Momanyi, 2008). Momanyi also indicated that ‘Jua Kali’
artisans prefer taking their training as they do their work. Again learning for artisan in their
sheds is preferred to formal education because of the learning environment.

Methodology and Resources

The research used a descriptive survey design. Data was collected by interviewing
‘Jua Kali’ artisans, personnel from non-governmental initiatives (NGI) as well as officers
from Kenya Industrial Estates (KIE). A checklist was used to confirm the data obtained
from ‘Jua Kali’ artisans, NGI technicians and KIE officers. Photographs were taken to
reinforce the research findings. Descriptive statistics were used for data analysis. The
research findings were summarized in objective research questions.

Results and Discussion
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The study results were summarized and discussed under the following research questions.
Question one: What are some of the African heritage products with their global market
equivalent?

The purpose of Table 1 was to illustrate the African rich heritage products prepared by the
jua kali artisans in the past but the ideas were taken, improved and patented elsewhere.

Tablel: African products and their global market equivalent

African heritage products Global market equivalent

Bee propolis Forever bee propolis (supplement for
mothers)

Kiondo Chondo patented by Japan

Kikoi Kikoi patented by Japan

African toys Patented toys

Artistic seatsmade from twigs Plastics equivalent

Beans bags for cat and rat game Patented bean bags

Mubara used by mau mau scouts Modern conveyor belts wheels

David Macharia's Radio station and Robot teachers Automated teller machines

robotics™®

M-pesa concept Mobile phone money transfer

ATM-door {Makuru-early 2000]) ATM doars, lighting systems

Thukurui {aloe vera) medicinal extracts Aloe Vera products from forever products

Rukuri (honey coated meat pieces) Honey coated peanuts, cashew nuts etc.

*Sauti ya Unjiru, in the early 1980s
The purpose of Plate 1 was to illustrate the African rich heritage made from bees’ products

prepared by the jua kali artisans.
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_ Uses of bee products;

. Bee propolis-glue for joining pieces of
wood, higher alternative value 1s anti-biotic
for protecting human from illness, wax-
making candles, chewing gum, and
chewing honey combs make honey sweet
and delight to the heart while, honey-tea
sweetner and medicinal value

Plate 1: Bee keeping products (bee propolis-dark and candles-yellow)

The current study results indicated in Table 1 and Plate 1 and GoK (2013)
concurred that the great potential that has existed among the African heritage creative
innovations being patented elsewhere since the idea of patenting has been foreign to
Africans in the continent. Hence, the loss of ideas used in African Heritage can be curtailed
by the university TIVET lecturers’ appraisal as a mitigation strategy.

Question two: What is the role of ‘Jua Kali’sector in complementing formal TIVET
training?
The purpose of Plate 2 was to illustrate the role of ‘Jua Kali’ in training people who are

physically challenged

From Plate 1, six months after this wheel
chair was sighted by researchers at Kenya
industrial estate (KIE) the user was
followed and found to have started own
business in leather making. The investor
(who had been mentored in ‘Jua Kali’
sector) said that he had got funding from
his trainer to start his business besides

being allowed to use trainer’s machines to

saw complicated patterns.

Plate 2: Improvised wheelchair used by a leather making apprentice at KIE
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The results in Plate 2 and (UNESCO 2013) concurred that ‘Jua Kalis’ role in training hard
to reach groups such as youth in the rural areas, persons with challenges and street families
can be appraised by university TIVET lecturers.

Question one: Why do ‘Jua Kali’ artisans prefer on-site training to formal training in
TIVET institutions?

The purpose of Table 2 was to indicate the reasons why ‘Jua Kali’ artisans prefer on-Site to
formal TIVET training in institutions (away from their sheds).

Table 2: Reason for not going for training away from ‘Jua Kali’ sheds

Reason Freguency Percentage
Employers do not allow them to attend training 3 5.00

Feel they already have needed skills 8 13.33

Time constraints 15 31.67
Opportunity cost 156 26.67

Lack of interest ] 15. 00
Language barrier 5 8.33

Total 60 100.00

The results in Table 2 indicated that language barrier lead to lack of interest. The current
study and Momanyi (2008) and Mureithi (2008) concurred that employed ‘Jua Kali’ staff
fail to access training because of time constraints and lack of permission from employers to
attend formal education. The current study and NCST (2012) concurred that the university
TIVET lecturers’ appraisal to ‘Jua Kali’ training complete competence-based training and
assessment (CBTA) for quality assurance of their goods and services.

The purpose of Plate 3 was to illustrate the potential in ‘Jua Kali’ sector in providing

support services to mobile phone industry and technical training to the youth.
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Plate 3: Phone repair shed (artisan with his apprentice)

The current study and UNESCO (2013) concurred that ‘Jua Kali’ sector can be
appraised by university TIVET lecturers to support the repair and maintenance of mobile
phones among other modern ICT technology related products useful in e-learning and
mobile phone-elephant surveillance set for bio-diversity conservation and reduction of
elephant human conflicts. The current study and Nyantino (2009) agreed that mobile phone
learning is a key to lifelong-learning. Further more, house and gargets mobile phone-
surveillance, mobile phone-tea making set-up, M-Pesa for distance transaction, M-Shwari
for saving and accessing funds for investments needed by the youth, social interaction for
national integration, market exhibition plat-form for their goods and services on-line need
appraisal.

The purpose of Table 3 was to indicate the role of ‘Jua Kali’ sector in
complementing formal training of TIVET students

Table 3: Role of ‘Jua Kali’sector in complementing formal TIVET training
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Role Frequency Percentage
On-the-job-training 3 4.62
Work-study programs (raise cash while studying). 9 13.84
Working with modern equipment and facilities in B 9.23
production

Use of ICT for problem diagnostic procedures 12 18.46
Problem-solving skills 12 18.46
Development of customer-based skills and experience 10 15.38
Assessment by industrial supervisors on quality and 5 7.69
standards

Interpersonal and intercultural skills. 8 12.31
Total 65 55.95

Question three: What activities can be carried out by TIVET instructors in ‘Jua Kali’

Activities in Jua Kali;

University exhibitions marketing,
working with colored salts for
alternative decorations, use of
appropriate technology and
engineering equipments and
facilities 1n “Jua Kali’, site
providing space for mulberry tree
and silk worms farming, improve
patterns and quality of material
texture, Creation of websites for

. on-line market exhibitions of
goods and services, guidance of
financial sourcing and pricing,
customer care, supply chain

Plate 3: Weaving to make decorated silk products in ‘Jua Kali’ sector

Question four: What quality and standard activities can be carried out in ‘Jua Kali’?
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Quality and standards
§ activities;

B Finishing, durability,

Global market

§ competitiveness, Market
attractiveness, promotion, i
variety, eco-friendliness (Bio- ©
degradable), money value, i
reliability,

Validity, efficiency, continual
improvement, customer driven
products, patenting, Kenya
Bureau of standards (KEBS)

stickers). legislations and |
----------------------- T D R

Plate 4: Finishing of dry banana leaves and wood products

The current study and Liti & Munguti (2002) and NCST (2012) agreed that Jua kali
sector’s products have attained in niche in the agricultural and manufacturing industries.
However, the finishing needs to be appraised by lecturers’ participation.

Conclusion

The great potential that has existed among the African heritage creative innovations
being patented elsewhere has led to Africa’s underdevelopment. Hence, the loss of ideas
used in communities’ heritage can be curtailed by the university TIVET lecturers’ appraisal
as a mitigation strategy in Kenya and world over.

There is evidence that mentoring and training of hard to reach groups such as youth
in the rural areas, persons with challenges, street families, personnel in jua kali sector and
households in the urban informal settlements to improve their creative innovations global
competitiveness can be appraised by university TIVET lecturers.

Lecturers’ appraisal to ‘Jua Kali’ through training on competence-based training
and assessment (CBTA) for quality assurance of their goods and services is necessary and

urgent.
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‘Jua Kali’ sector can be appraised by lecturers repair, maintenance and operations (RMO)
support to mobile phones and ICT technology industry promote e-learning and mobile
phone-elephant surveillance for bio-diversity conservation, reduction of human-elephants
conflicts. Also security can be improved through jua kali creative innovations through
mobile phone surveillance as well as improving communities lifestyles using mobile phone-
tea making set-up, M-Pesa for distance transaction, M-Shwari for saving and accessing
funds for investments needed by the youth, social interaction for national integration,
market exhibition plat-form for their goods and services on-line need appraisal.

‘Jua Kali’ artisans’ role in complementing formal TIVET training can act as an
impetus to induce participation of lecturers in the ‘Jua Kali’ activities. The roles include;
on-the-job-training, work study programs, use of ICT for problem diagnostic procedures,
assessment by industrial supervisors on quality, standards and generic skills such as cross-
cultural customers relations.

Quality and standard activities can be carried out by lecturers in ‘Jua Kali’ sector to
appraise products’ (i.e. finishing, durability, global market competitiveness, market
attractiveness, promotion, variety, eco-friendliness, money value, reliability, validity,
efficiency, continual improvement, customer driven, patenting, Kenya Bureau of standards
(KEBS), legislations and policy documents among others. Therefore, university TIVET
lecturers have a role in appraising ‘Jua Kali’ sector for continual improvement towards
global market competitiveness of creative innovative goods and services. Their role can
bring nearer realization of Kenyan vision 2030 and developing countries rapid
industrialization.

The study recommended further research on the role of community support of ‘Jua
Kali’ creative innovative goods and services by providing resources and market for jua kali

products.
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A MODEL FOR PRE-SERVICE TRAINING ON ICT-INTEGRATION IN
TEACHING AND LEARNING AT SECONDARY SCHOOL LEVEL

Dr. Nicholas W. Twoli and Dr. John N. Maundu
Kenyatta University

Abstract

Integration of Information Communication Technology (ICT) in teaching and learning has
become a global focus in classroom instruction. This is due to the facilitation ICT brings in
concept development through motivating learning environments. The motivation is enlisted
by wide use of resources and active learner engagement. It is therefore, useful to prepare
teachers to be conversant and versatile in the use of ICT tools and appropriate pedagogical
skills. The Ministry of Education, Kenya, has indeed embraced and promoted ICT
integration in teaching and learning through a guiding policy, provision of ICT equipment
through the Economic Stimulus Programme, production of DVDs and the establishment of
a National ICT Innovation and Integration Centre. Consequently, it is imperative that
teacher trainee institutions in Kenya (and many developing countries) equip pre-service
trainees with ICT integration knowledge and skills. This paper presents a model that could
be used in various teacher trainee institutions to prepare pre-service teachers for effective
implementation of ICT integration strategies. It highlights the key steps that should be
emphasized such as training workshops, Peer Teaching, Classroom Practice in trial schools,
3-months full blown Teaching Practice with Observation, Final Feedback workshop, Report

writing and Dissemination. The challenges attached to this model are also discussed.

Introduction

Integration of Information Communication Technology (ICT) in teaching and
learning has become a global focus in classroom instruction. This is due to the facilitation
ICT brings in concept development through motivating learning environments. Research
has also shown that use of ICT in instruction enhances student performance (Nyaga, Twoli
& Maundu, 2013). However, there is a wide contention globally that technology use can

improve student learning in schools. This is supported by a number of educational
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researchers and institutions (Elshof 2007; 2000; ISTE 2000) who have been committed to
supporting student learning through the effective use of technologies in schools. While use
of technology in developed countries can claim to improve student performance, this link is
not very clear in developing countries, because of minimal research work in this area
detailing the interface between efficient school administration and effective role that ICT
plays in teaching and learning. Furthermore, ICT use in instruction has not been as
extensively implemented as might be found in such fields mainly due to the costs involved.
Indeed, many developing countries including Kenya are just beginning to embrace
technology in teaching. This push is mainly based on the global impressions associated
with the use of technology. Considering that most reports are positive, this is convincing
enough to stimulate developing countries to follow suit. This conviction has made the
Kenyan government to step up its initiative towards use of computers in schools, with the
major emphasis in secondary schools. This is being done through the Economic Stimulus
Program (ESP) and the National ICT Innovation and Integration Centre. The former
provides the ICT infrastructure to selected public secondary schools and builds capacity of
teachers with basic ICT competency skills and knowledge. The latter provides “guidance
and support to schools and field offices in their efforts to develop and implement ICT
driven programme activities and integration processes” (Www.ni3c.net). The organized use
of technology has been along two fronts: first, direct push by the Ministry of Education
Science and Technology which trains teachers and supplies basic ICT resources and second
by encouraging well wishers or NGOs to support some sections of the process. This
combined effort has made Kenya to slowly but surely begin to embrace some ‘surface’
technology in teaching.

The provisional reports by the Ministry of Education, Science and Technology and

other support groups like the Centre for Mathematics, Science and Technology in Africa
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(CEMASTEA) have shown indications of some positive effects of the use of ICT
instruction and performance, particularly in the Sciences and Mathematics which are
traditionally labeled as ‘difficult’ with regard to concept development. While technology
can improve concept development in a learning process, questions are beginning to emerge
about whether teachers are prepared to effectively integrate technology in their classrooms.
We view integration as instances in which teachers and /or learners use technology as a tool
to support the learning process. These tools facilitate in motivating students to construct
their own knowledge, develop conceptual understanding and improve their communication

and higher cognitive skills (www.glencoe.com/sec /teaching today; Maundu & Githinji,

2009).

Many initiatives around the world have been advanced in order to develop skills
related to technology integration (Uebbing (1995). The common underlying strategy is to
train teachers using a process model which guides teachers on basic technical and
instructional integration skills in a practical setting such as in workshops and practicum
(Teaching Practice). This model was preferred in our (Kenyatta University) training
because of its step-wise approach. We start by providing an overview of the design of the
model used for Mathematics and Science pre-service teachers. But why Mathematics and
Science? When handling this area it involves not just handling content but also the
processes. This makes the two subject areas difficult for many learners yet so vital for

national development.

Figl. The model for Pre-Service Training in ICT Integration
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The model emphasizes the following as the key

e Selection of 3rd year student teachers in

stages.

Mathematics and Science

e Training the student teachers on basic skills of ICT integration.

e Guiding student teachers on the preparation of lesson plans and their use in short

term teaching (peer teaching) and long-term teaching (nearby schools).
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e Assisting student teachers on the use of ICT while on Teaching Practice.

e Getting some formative and summative feedback from student teachers at various

stages.

e Writing a comprehensive report of the training process.

The Training Process

A phased or process approach was used in the training of the pre-service teachers at
Kenyatta University. A phased approach is when the training focuses on a specific
knowledge or skill at a time (Middleton, 2008)

The third-year Mathematics and Science education students formed the population
of the pre-service teachers. This selection was suitable in a number of ways. This is the
time when Subject Methods are taught, thus giving lecturers an opportunity to integrate ICT
as they consider other aspects such as planning. Again, at this level, most students will have
acquired basic computer skills such as word processing, which can support ICT-integration
skills. Indeed we found that most students were quite knowledgeable with the basic IT
skills by the time they joined this programme.

The Concept of Integration

The first task in the training programme as per the model was to train on the basic
skills on IT (Fig 1.). This was done in workshops where demonstrations and hands-on
approaches were used. Students were given folders with key information and space for
making notes. Pre-service teachers were taken through basic technological skills,
equipment and facilities. Common resources e.g. videos, calculators, probe kits were
frequently demonstrated in the training.

Each session took approximately 2hrs; we had four sessions for this purpose. One

skill that proved quite a challenge to pre-service teachers was planning for integration, and
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specifically writing a lesson plan, which integrates conventional and ICT components. To
assist pre-service teachers to cope with this challenge we went a full length to explore what
integration of ICT in the curriculum really means. We made them feel confident to answer
the question ‘what is integration of technology in teaching and learning? Several definitions
were offered but we found the one given by CEIR-TECT (2002) to be more fitting. They
define integration of technology as ‘the use of technology by teachers and students to
enhance teaching and learning to support existing curricular goals and objectives. This
definition makes it clear that technology integration is not about computer classes which
focus on teaching students about technology. Technology integration is about regular
classroom teachers using the different technologies to support the learning of all students
within and across the curriculum areas.

A number of modes of integration were emphasized in the training process. The
following were the main areas:

e For concept development: this is when a certain concept is developed step by step
using conventional approach and also supported by technology. Large concepts like,
bonding, force, or respiration can integrate technology to boost conceptualization.
The process of approach would be: first the teacher gives the background (basics):
followed by a clip of technology e.g. a simulation to reinforce key points. The

teacher then moves to the next sub-concept and so on.

e For concept introduction: A brief clip can be used to stimulate learners to start

thinking or raise their curiosity in expectation or readiness for detailed learning.

e For concept conclusion or summary: There are clips or DVDs which are brief and

focus on summing up key points in the concept.
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e For revision: Students are guided to answer questions in the DVDs; listen or review

areas not clearly understood.

e For concept consolidation by guiding learners to search around new areas on the

Internet.

True integration of technology in teaching and learning is a slow process, time
consuming and requires substantial levels of support and encouragement for teachers and
educators in general. The pre-service teachers attested to this as they went through the
training process. This statement is also supported by programmes such as, Apple Classroom
of Tomorrow (Dwyer et al 1991) who have experienced that ‘success in ICT—integration
requires a steady and persistent spirit.” They estimate that full integration takes three to
five years in technology-rich environments and it may take a lot longer in technology—poor
countries.

Teaching integrated lessons

After getting the basics on integration the next sessions were arranged to give pre-
service teachers opportunities to focus on putting theory into practice. This was done in two
stages. The first stage required them to write brief (10-mins) lesson plans for integrated
lessons and use them to teach their peers. These sessions were to reinforce the art of
integration in planning and presentation. They also gave opportunity to pre-service teachers
to practice basic technology skills. During presentation, the presenter was video-taped and

there was play-back to allow for conferencing. The process can be represented as:

Preparation Presentation Conferencing
+  (Guided writing on mntegrated + Topeers *  Play-back
lezzon plan — 10min: »  Lecturer(s) »  Feedback by peers and
+  ICT resources selection and *  Video-taping lecturers
use

¥

¥




Proceedings of the ICE, 2013 256

This stage helped in the clarification of a number of issues and caused a lot of
excitement among pre-service teachers, an indication perhaps that they were enjoying and
managing the skills of integration.

The other teaching experience using integrated IT-lessons was by getting pre-
service teachers manage a full school-lesson of forty (40) minutes. After a number of peers
teaching sessions it was arranged that they go a step higher, to a real lesson and real
learners. This meant arranging with nearby schools for full lessons. This gave an
opportunity to pre-service teachers to test various modes of integration. This can be

presented as:

Preparation Presentation to Conferencing
*  Guided writing a full *  Secondary school students *  Feedback
integrated lesson (40 min) »| *  Pre-service teachers | = Pre-zervice teachers
+  Selection of ICT-resources *  Co-operating teacher *  Co-operating teacher
»  Lecturer(s) s« Lecturer(s)

This exposure was demanding but useful in stretching pre-service teachers to the
real school situation. This is also the stage we started experiencing preparedness of some
schools in accommodating technology integration.

The last serious stage in the training was a follow-up during practicum or teaching
practice (TP). Pre-service students go for a three-month practicum in various schools in the
country. Here was an opportunity for more exposure to a cross-section of schools.

Lecturers were able to go to selected practicum schools to work with pre-service
teachers. Being aware that some schools may not have the resources, the lecturers were
ready to go with the basic IT resources, which included a laptop, a projector and some

DVDs. This can be represented as:
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Preparation
*  Guided by lecturer Presentation to Conferencing
. . - -
;mmdeddrism.[rceslm ::> *  Secondary school students — . g;-:_dback teach
" tegrated lesson p *  Pre-service teachers . sm-la':ji E:ea:hrzr
« 40 min lezzon «  Co-operating teacher Co-operating
+«  Rural'urban schools e Lecturer(s) s  Lecturer(s)

There was some interesting observation when interacting with urban and rural
schools. One outstanding difference lies in the back-up assistance by school administration
or communities. Schools in technology-rich environment like the urban ones had a huge
advantage over those deep in the rural areas that are in economically disadvantaged areas.
There were greater barriers in rural schools which included:

e Lack of electric power or they have power but no sockets

e Small or crowded classrooms—difficult to get the projection range

e Walls having dark colours and

e Noise in the environment

These posed real challenges but with some innovation, we managed for instance
when a teacher offered a white sheet to serve the role of a projection screen...and it
worked!

The Teaching Practice experience completed the active cycle of our pre-service
training in ICT-Integration in learning Mathematics and Science. After the practicum or
teaching practice, we had a session with the teachers to give a comprehensive evaluation to
the programme. The following stood out as the main values and concerns.

¢ One needs basic skills in computer technology for fast facilitation and accurate
manipulation of the instruments. This ensures proper time management and proper

use of resources.
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e Basic resources are key, especially a laptop, projector and some DVDs. If possible

some internet connection

e Support from the school administration or community for material and inspirational

purposes is important.

e ICT integration is a slow process and one has to exercise a lot of patience as it takes

quite a lot of time and can at times be frustrating.

The impression of most pre-service teachers was that ICT-integration is a valuable
experience to learners and to be effective, support from all stakeholders is vital. They report
that they were able to act as ‘good ambassadors’ in some cases when they activated
dormant ICT-equipment in schools and turned them into tools of active classroom
instruction.

The Learning Process in a Technology Pervasive Environment

Going by classroom observations when teachers used technology, one gets definite
impressions. The immediate observations are that learners are curious, interested or
motivated, and as a result they get involved in learning or as some scholars would put it,
‘learners get engaged in the learning process.’ This relationship has been affirmed by some
scholars (Hidi and Renninger 2006) who argue that integrating ICT in instruction triggers a
process whose end result is dynamic engagement which is responsible for conceptualization
leading to improved performance or achievement (fig. 2).

Fig 2: Effects of Using Technology in a Classroom
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Dynamic engagement is key if learning has to result in conceptualization. Engagement can
be participative, affective or cognitive and all these are effective if the learning is on-task
related mode (Reeves, 2006).

The process in fig. 2 is likely to be realized in a perfect situation where everything
is working well. In situations where a teacher is technologically alert and exhibits excellent
skills and there are no hold-ups or fumbling with equipment. But what is the likely reaction
in a class where the teacher or the equipment is not functioning properly in that this causes
breaks or some sort of indecisions? This will trigger some reaction from learners and such a
reaction is likely to be in a form of a loss of interest or curiosity. Let us consider that
technology in schools ranges along a continuum from total immersion (when all is alright)
to avoidance or withdrawal (fig.3).

Fig 3. Effect of Malfunctioning Technology in a Classroom

Dsi e > Little Curiosity N
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The main causes of learner withdrawal are when the teacher lacks the skills to
handle equipment or equipment does not work well or at all. This just kills the curiosity,
interest and of course there is no engagement, resulting in the concept not learnt. This
explains why in the KU training of ICT integration emphasis was laid on ensuring that
basic skills are attained and kept abreast with the new technology. Although there is no
documentation on wider effects of withdrawal, one cannot help to suspect that this affects
teachers too. Those teachers who frequently face IT problems in class are likely to start
limiting their use and if this persists, they can have complete withdrawal and hence give up
all together.

Conclusion

As in any other profession or school, teachers and administration need a vision to
help them towards achieving their goals. One such vision should be to promote technology
as a tool in their operations. Success of technology implementation depends not only on
how well technical components are planned but, more importantly on how well the training
of teachers is carried out and sustained.

No doubt that matters or operations to do with technology can be expensive and this
may give partial explanation to why many developing countries are struggling to make
entry in this domain. Those who have made entry in the technology world will assert that,
although it is expensive to establish, the yields are hefty. For schools and teachers, these
yields are in the form of achieving the goals of education and excelling in knowledge and
skills which are key in national development. Getting started has been the problem for most
institutions and for many some bold decisions are required. Drawing up a vision in the use
of technology in the classroom can be a useful start. As Black (1983) once put it:

A vision without a task is only a dream

A task without a vision is mere drudgery
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A vision with a task can change the world.

For the success in ICT-training, some form of support is crucial. In our case we
were fortunate in getting a lot of support and encouragement from our institution and also
some outside sponsors. The institution gave a lot of technical support while the sponsors
(HP /ISTE) provided the basic resources and funds for general operation. As it is often said,
you cannot train in a void. The funding is key and this raises the importance of writing
proposals.

Teamwork was a huge advantage when working on this programme. We are
effectively five members representing Mathematics and the three science areas are mainly
Biology, Chemistry and Physics. We shared the ICT-strengths and lifted our weaknesses, a
process which boosted the programme. Where necessary we reached out to the ministry of
education for consultations.

Recommendations

We wish to end our report with some recommendations. This model was perhaps a
pioneer model in the region and we therefore recommend that other institutions try it out
and let us compare notes for purposes of bringing improvement in Pre-service Teacher
Education. As a supplementary recommendation, we would urge those in other subjects
other than Science and Mathematics to try out the model to determine what fits and what
may require modifications.

Our limited observation revealed that the use of ICT brings improvement in
conceptualization and achievement. We recommend that a more focused research using
cross-sectional and longitudinal designs be carried out to determine the range of
contribution the use of ICT brings to conceptualization.

Harmonization of training procedure is useful especially if these activities are done

by different bodies. In such a case, development of a standard training manual will give a
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guide to all the parties involved. Such a manual can be constructed in partnership with the

Ministry of Education, Science and Technology. We appreciate the initiative by the

ministry for the first general draft of the manual (MoE 2013). This effort can be improved

by going discipline wise.
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Abstract

Teachers’ perceptions and approaches, and consequently, the learning contexts they provide
are known to influence students’ perceptions. Successful integration of learning
technologies leading to enhanced learning outcomes is unlikely unless teachers perceive
and use technology as an integrated part of a student-centered approach to teaching. There
was a concern in the Islamic University in Uganda Female Campus (IUIU-FC) that most
lecturers do not know how to integrate learning technologies in their lectures. This implied
that most students are likely to graduate as teachers without learning how to integrate
technology into their teaching. Therefore, this study investigated the perception of Bachelor
of Arts/Education students and their lecturers about learning technologies. A total of 56
students and 11 lecturers participated in the study. The instrument of data collection was a
structured questionnaire. Data was analyzed using content analysis and descriptive
statistics. The study found out that only 14 students (25%) and 6 lecturers (54%) had the
right perception of the things that constitute learning technologies. The study concluded
that both pre-service teachers and their lecturers generally lack the appropriate perceptions
necessary for successful integration of learning technology into their teaching. Therefore,
training in teaching and learning technologies for the lecturers and students is
recommended.

Keywords: Learning technology; Innovation adoption; Teacher-training.
Introduction

The integration of learning technology into high school classroom is being
promoted and supported worldwide. Underlying the promotion and support are claims that

successful integration will lead to enhanced learning outcomes [1]. Teachers’ perceptions
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and approaches, and consequently, the learning contexts they provide are known to
influence students’ perceptions. Successful integration of learning technologies leading to
enhanced learning outcomes is unlikely unless teachers perceive and use technology as an
integrated part of a student centered/conceptual change teaching approach. It is only
through students’ perceiving learning technologies as part of learning context that
independent learning will be encouraged and deep, learning approaches enhanced.

There is substantial evidence that, in the right hands and if used appropriately for
specific purposes in specific contexts, technology can be an effective tool in supporting
learning and teaching. However, it is now firmly established that it is critical to understand
the ways in which technology is conceptualized to be of use in addressing the challenges of
the developing world and the policy environment necessary for this to happen.

There was a concern in Islamic University in Uganda, Female Campus, (IUIU-FC)
that most lecturers do not know how to integrate learning technologies in their
lectures/classroom. This implied that most students are likely to graduate as teachers
without learning how to integrate technology into their classroom. The purpose of the study
was therefore to investigate the perceptions of Bachelor of Arts/Education (BAE) students
and their lecturers about learning technologies.

The study was guided by two research questions:

How do BAE (1st, 2nd and 3rd year) students and their lecturers perceive learning
technologies?

Avre the perceptions consistent with the integration of learning technologies into the

classroom in a manner likely to encourage enhanced learning outcome?

Literature review
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Research into the impact of learning technologies on the quality of students’
learning outcomes is limited and outdated according to [2]. A limiting factor has been the
difficulty of defining and measuring enhanced learning outcomes attributable specifically to
the use of learning technologies [3]. Recent research has avoided this difficulty and focused
on investigating the requirements for successful integration of learning technologies into
the classroom. The research is beginning to show that success requires understanding the
complex interaction in classrooms between teachers, students and technology [2]. This
understanding is currently incomplete [4] studied students perceptions of learning context
that incorporated learning technologies. Students’ perceptions were found to influence the
success of integration, specifically the amount of technology used, the ways in which the
technology was used, and teachers’ and students expectations about learning.

The research into teachers’ and students’ perceptions of teaching and learning
context established a series of systematic associations linking teachers’ perception and
approaches with students’ perceptions learning approaches and outcome [5, 6, 7], An
explanation of these associations is important to understand the significance of
investigating teachers’ perceptions of learning technologies. The associations are

summarized diagrammatically in Figure 1.

Teachers'
perceptions
of learning
Teachers' Student CQuality of
» approaches »| approaches | students
to teaching to learning learning
outcome
Teachers’

perceptions
of teaching

Figure 1. Teacher-student perceptions and the quality of the learning process
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Teachers conceptualize and approach teaching in a limited number of differing
qualitatively but related ways. Broadly, teachers who perceive learning as the accumulation
of information are more likely to view teaching as the transfer of information. These kind
of teachers are more likely to use a teacher centered approach where the teacher imparts
information to students and uses assessment techniques which encourage and test rote
learning. In contrast, teachers who view learning as conceptual changes are more likely to
view teaching as facilitating conceptual change. These teachers are more likely to use a
student centered teaching approach where independence in learning is encouraged through
discussions, debate and questioning among students, and assessment which reveal
conceptual change [9]. Students’ approaches to learning are related to their approach to
teaching [11]. Teachers who describe using a conceptual change/student focused teaching
approach are more likely to be teaching students who report using deep approach to
learning. Deep learning approaches have an intention to seek meaning in learning situations
through linking aspects of the context. With deep learning approach, there is the possibility
of the conceptual change and deeper understanding, which is assumed in this paper to
constitute an enhanced learning outcome [8, 6 and 7]. In contrast, teachers who describe
using an information transfer/teacher centered teaching approach are more likely to be
teaching students who report using surface learning approaches. Surface learning
approaches focus on memorizing aspects of the context in isolation with the intention of
recalling the context in assessment situation. There is little intention to seek meaning in the
context and little likelihood of significant conceptual change [10]. An explanation of the
association between teacher and student approaches has been proposed and supported
empirically by [9]. The learning context provided by a teacher is the practical
implementation of the teacher’s perception of learning and teaching, and approach of

teaching. Students have been found to vary their learning approach in response to certain
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factors they perceive in the learning context. Students using deep learning approaches are
more likely to value independence in learning approaches while students using surface
learning approaches are more likely to have different values, and consequently different
perceptions.
Methodology

The study used qualitative research strategy and case study design. Purposive
sampling was used to select study participants. IUIU-FC is a less populated campus, where
the students offering BAE were 56 in total. Hence all the students of BAE participated in
the study. The lecturers who lecture pedagogy course to the BAE student were 11 in total
and all of them participated in the study to obtain their perceptions about learning
technologies. The instrument of data collection was a structured questionnaire which
contained two sections A and B. Section A focused on “what constitutes a learning
technology” and section B focused on “how the learning technologies enhance learning.”
The instrument was piloted among the few students in order to improve its reliability and
validity. After improving its reliability and validity, the instrument was administered to the
56 students (1st, 2nd, and 3rd years) and the eleven lecturers who lecture pedagogy courses
to the BAE students. The data collected was analyzed using content analysis to obtain the
emerging themes, and descriptive statistics.
Results
Students’ and Lecturers’ Perception of Learning Technologies

Table 1: Showing the BAE student in IUIU-FC perceive learning technologies
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1st year 2nd year  3rd year

Anything which can be physically manipulated by the 04 08 02(14.3%)
learner (16.7%) (&4.4%)

Any mechanical or technical equipment 0 (0%) 01(5.7%)  06(42.8%)
Progressive pieces of mechanical or technical 0 05 03(21.4%)

. P

equipment (0%) (27.7%)

Computer related equipment i.e. something 20 04 03(21.4%)
electronic (83.3%) (22.2%)

Total 24 18 14

From Table 1, it was observed that only 14 (25%) of BAE had the appropriate perception of

what constitutes learning technologies that is, “anything which can be physically

manipulated by the learner.” Majority of students - 27 (51.8%) perceived learning

technologies as a computer related equipment i.e. something electronic especially the first

year students 20 (83.3%).

Table 2. Shows how the pedagogy course lecturers in IUIU — FC perceive learning

technologies

Mumber of % of

lecturers lecture
Anything which can be physically manipulated by the 06 54%
learner
Any mechanical or technical equipment 02 18.2%
Progressive pieces of mechanical or technical equipment 01 5.1%
Computer related equipment i.e. something electronic 02 18.2
Total 11 100%
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It was observed from the Table 2 above that 6 (54%) of the lecturers had the appropriate

perception of what can constitute learning technology.

Examples of Learning Technologies

a)

b)

d)

Anything which can be physically manipulated by the learner

Technical equipment

Computer

Mobile telephone

Any mechanical or technical equipment; no example was given by any student

progressive process of mechanical or technical equipment

Computers

Radios

Projectors

Models

Electronic equipment

Computer related equipment i.e. something electronic

Projectors

Models

Mobile telephone

Lap tops
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Generally the examples given by the students above indicated lack of appropriate
knowledge of what constitutes learning technologies

This was because some students were unable to suggest any example of the choice they had
selected.

The lecturers gave the following examples learning technologies

l. Anything which can be physically manipulated by the learner

a) Computer

b) Calculators

c) Maps

d) Real objects

e) Projectors

f) Radio cassette

g) Visual aids and

h) Mobile telephone

Il. Any mechanical or technical equipment

a) Computer

b) Projectors

c) Cameras

M. Progressive pieces of mechanical equipment or technical equipment.

a) Computer and projector
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IV.  Computer related equipment i.e. something electronic

a) Computer

b) Radio

c) Mobile telephone

The students gave the following reasons why they thought the examples they gave were
learning technologies.

a) They are among learning aids under communication technology

b) They can be physically manipulated

c) They are electronic

d) They help us in doing research (collection of data)

e) They are computer related

f) Computers are new scientific technology

g) Introduced to improve learning

h) They are used to send and receive exchange messages and information

i) We use electricity to operate them

J) They practically help the learner to acquire skills that help in the development of the

society

K) They use electricity and they also need someone who has knowledge about them to

operate them

I) They give information related to the teachers’ ideas
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m) They aid learning

n) They encourage one to do research and also learn things in the real world

0) They can be used physically to improve career standards of the learning and

teaching process

p) They are electronic in nature

g) They can change the learner’s behavior.

r) They enable a learners to understand the content in the shortest time possible

s) They can be used by learners in their learning process

Lecturers gave the following reasons, why they thought the examples given were learning
technologies

a) They help learning to take place in the simplest way possible

b) They help in providing better techniques of learning

c) Can help a learner to think and act

d) They motivate learners

e) They facilitate easy and faster learning

f) They are electronics

The students gave the following teaching aids that they would not call a learning
technology; Chalk, Black-board, Text books, Chart, Realia, Radio, New paper, Lap top,
Maps Graph

Impact of Learning Technologies on Learning

Table 3. Students’ perception on “How the learning technologies enhance learning “
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Perception 1st year 2nd year 3rd year
Encouraging the seeking of meaning 0(0%) 0(0%) 0(0%)
Encouraging the development of better learning 13 (54.17%) 08(44.4%) 01(7.1%)
techniques and strategies

Developing skills with and knowledge about the 07 (25.17%) 07(38.17%) 05 (38.9%)
technologies

Assisting the learning process 01 (4.16%) 01(4.16%) 05 (35.7%)
Allow quicker, better presentation of more up-to- 03 (12.5%) 02(11%) 03 (21.5%)
date expensive information

Total 24 13 14

Note: From table 3 above, none (00%) of the students perceived learning technology as

“Encouraging seeking of meaning” which is the desired perception for successful

integration of technology into the classroom. Majority of students, (22, 39.3%) perceived

how learning technologies enhance learning as “encouraging the development of better

learning techniques and strategies”.

Table 4. Lecturers’ perceptions on “How learning technology enhances learning”

Perception n %
Encouraging the seeking of meaning 00 00%
Encouraging the development of better learning technigues and strategies 03 27.3%
Developing skills with and knowledge about the technologies 03 27.3%
Assisting the learning process 03 27.3%
Allow quicker, better presentation of more up-to-date expansive information 02 18.18%
Total 11 100%

From Table 4 above, none of the lecturers had the appropriate perception of how the

learning technology enhanced learning that is encouraging seeking of learning.
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Discussion, Conclusion and Recommendations

The study revealed that few students (25%) and some lecturers (54%) had the
appropriate perception of what constitutes learning technology, that is, “anything which can
be physically manipulated by the learner.” This finding has an implication for the
successful integration of learning technology into the classroom by the lecturers, and also
on the pre-service teachers’ future integration of learning technology into their classrooms
when they become regular teachers.

According to [11], students’ approaches to learning are related to their approaches
to teaching. Teachers who describe using a conceptual change/student focused teaching
approach are more likely to be teaching students who report using deep approach to
learning. Hence considering the fact that 46% of lecturers had perceptions of learning
technology which were not appropriate, it implied that they influenced the pre-service
teachers they trained accordingly.

The study also revealed that none of the students and lecturers had the appropriate
perception of how the learning technology enhances learning. This has a lot of implication
to successful integration of learning technology into the classrooms/ lectures. Much as
university management may purchase the necessary learning technologies for the
university, most lecturers are unlikely to utilize them effectively. And also, the pre-service
teachers are likely to graduate without the appropriate perception required for successful
integration of learning technologies into their classrooms.

The study concluded that, the pre-service teacher (BAE students) and their lecturers
generally lack the appropriate perceptions necessary for successful integration of learning
technology into the classroom.

The study recommended that:
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Lecturers in IUIU-FC for curriculum and instruction courses should be trained in learning

technologies to improve their perception and practice. This will go a long way to improve

the quality of teachers produced by IUIU — FC

Further research on the perception of in service teachers about learning technologies should

be conducted, so that more knowledge on the best way to integrated learning technologies

into the classroom by secondary School teachers is generated.
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COMPARING THE PERCEPTIONS OF TEACHERS IN HIGH AND LOW-SES
CONTEXTS TOWARDS THE ROLE OF THE GRAPHING CALCULATOR IN
MATHEMATICS INSTRUCTION
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Francis.nzuki@stockton.edu

This study investigates teachers’ perceptions of the role of graphing calculators in
the mathematics instruction of students from different SES schools. Findings showed that
the nature of graphing calculator use was strongly influenced by the various contexts and
that the low-SES school’s respondents appeared not to involve their students in lessons that
capitalized on the powerful characteristics of graphing calculators.

Introduction and Rationale

Race and socioeconomic status (SES) are equity factors, which have long been
associated with the disparities and achievement gap, amongst students in mathematics.
Although there has been a multiplicity of meanings of the term equity in relation to
mathematics learning, the general consensus has been the acknowledgement of the
existence of this achievement gap. Moreover, technology has been one of the tools
recommended for achieving equity in the mathematics classroom. Compared to other forms
of technology, however, the physical access to graphing calculators is high in general and
issues pertaining to equity when using graphing calculators arise more from the experiential
access; that is, the nature of graphing calculator use. This study investigates teachers’
perceptions of the role of graphing calculators in mathematics instruction of students from
different SES schools.

Perspectives and Frameworks
A sociocultural perspective enabled me to examine teachers’ perceptions of

graphing calculator use as a mediating tool to facilitate the mathematical learning of low-
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SES and high-SES students situated within different sociocultural classroom and school
contexts. According to sociocultural theory, learning is socially and culturally situated in
contexts of everyday activities (Vygotsky, 1978; Wertsch, 1991) and is the result of a
dynamic interaction between individuals, other people, and cultural artifacts or tools, all of
which contribute to the social formation of the individual mind and lead to the realization of
socially valued goals. These activities include the everyday cultural experiences that are
subject to social conditions, such as SES.

The goal of this study was to learn about, and draw to the attention of mathematics
educators, some of the potential red flags that stand in the pathway of ensuring not only the
availability but also the appropriate use of graphing calculators that can in turn promote
equitable mathematics education. The research questions that guided the study were:
1. What are the perceptions of teachers regarding the role of graphing calculators in
the mathematics instruction of students with different SES? What are their perceptions of
the local constraints pertaining to the use of graphing calculators?
2. What are the teachers’ perceptions of the factors that influence their decisions
regarding the use of graphing calculators in different SES contexts?
In addressing these questions, | compared the perception of the respondents, at both high-
and low-SES schools, of the role or use of graphing calculators in mathematics instruction.
In addition, I investigated how the situational context appeared to have enhanced or
constrained the use of graphing calculators at both the high-SES and low-SES schools.
Pertinent to this discussion and of prime importance is how the situational context appeared
to have influenced the way the graphing calculator was used.
Data Collection

In this study, I used both quantitative and qualitative methodologies to investigate

the research questions. The quantitative part comprised of a Likert scale survey instrument,
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while the qualitative component comprised of classroom observations and semi-structured
interviews.
Results and Conclusion

The results of this study indicate that the participants’ perception of the role of
graphing calculators is dependent on the context within which it is used and that the low-
SES school’s respondents appeared not to involve their students in lessons that capitalized
on the powerful characteristics of graphing calculators. In my analysis, | conceptualized a
four-component framework, which helped to tease out the role of the situational context

(see figure 1).

Context

including
the

Participant

Figure 1. A Four-component Model of Mathematical Learning using a Graphing Calculator
Moreover, | assumed that the components of this framework are continuously in interaction
with one another which implies that a change or perturbation in one of the components
perturbates all the other components. The continuous interactions of the components of this
framework suggest that equity issues in connection to the nature of graphing calculator
should be an ongoing process that is continuously locating for strategies that will afford all

students appropriate access and use of graphing calculators. This is important for the use of
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the graphing calculator, as a tool of educational reform, to achieve the NCTM’s (2000)
equity goal, rather than to end up exacerbating the already existing inequities between
students of high-SES and low-SES schools.
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WHY SO FEW WOMEN IN SCIENCE, TECHNOLOGY, ENGINEERING, AND
MATHEMATICS (STEM)?

Frehiwot W. Wuhib
Syracuse University, School of Education

Background of the Problem

There are several research studies conducted in the area of women’s participation in
Science, Technology, Engineering and Mathematics (STEM) fields. Since recent years,
promoting women'’s participation in STEM has gained the attention of many countries,
especially the most industrialized ones. One of the reasons is because STEM jobs are
expected to drive global economy for the decades to come (Sonnert, Fox, & Adkins, 2007).
This is because in an increasingly globalized world, scientific advancement and innovation
are vitally important for maintaining national security, economic competitiveness, and
quality of life for citizens (Ong, Wright, Espinosa, & Orfield, 2011). Therefore, scientific
communities should benefit from greater diversity of participants irrespective of their
gender or race/ethnicity (Rolin, 2008). However, most nations are facing a big challenge to
improve recruitment and retention in STEM fields (Ong et.al. 2011). The United States
consistently lags behind many developed countries in terms of quantity and quality of K—12
STEM education. Currently, only about 16 % of undergraduates in US institutions receive
degrees in natural sciences and engineering, compared to 47% of undergraduates in China,
38% in South Korea, and 27% in France (Ong et.al. 2011).

For this and other reasons the area also attracts the attention of researchers. Leetaru
(2010) stated that the National Engineering Education Delivery System, in collaboration
with the Association for Computing Machinery’s Committee on Women in Computing, has
indexed nearly 900 articles since 1980 on the subject of women and computing. Feminists

also showed much effort, which focused on getting more girls into science by providing
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them with early positive experiences and encouragement from teachers, counselors, and
other adults (Brickhouse, 2001).
Historical Overview of Women’s Representation in STEM

Most of the literature in the area of women in STEM shares the fact that the
participation of women in the STEM has slowly increased in the past few decades. Yet,
while the broader gender gap in college education has closed and women outnumber men in
the ranks of the college-educated (Goldin et al, 2006, cited in Leetaru, 2010), women still
lag significantly behind in STEM fields (Leetaru, 2010). When restricted to Engineering
careers, women accounted for only 20% of all graduates in 2007. Gender disparities of
more than 60% persist in undergraduate engineering enrollments and have recently

worsened (Laefer, 2009).
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Fig. 1: Total number of baccalaureate degrees awarded annually in STEM fields 1966-2007
(NSF). Taken from Leetaru, 2010.
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Fig_ 2: Total number of baccalaureate degrees awarded annually in engineering fields 1966-2007
(NSF). Taken from Leetaru. 2010.

As can be seen in the figure, the persistent underrepresentation of women is not in
all STEM fields. It rather is worse in some STEM fields like physical sciences and
engineering. While women have exceeded men in college attendance and completion rates,
women received only 19% of bachelor’s degrees in engineering, 19% in computer science
and 21 percent in physics in 2007 (NSB, 2010). In 2009, only about 12% of the math and
engineering bachelor’s degrees awarded nationwide went to women (Tsui, 2010).

In regard to high achievement of scientific innovation, there are only 11 women
laureates in the fields of physics, chemistry, and physiology/medicine in more than a
century, between 1901-2006 (Charyton, Elliott, Rahman, Woodard, & Dedios, 2011).

Currently it seems that much attention is given for STEM fields in most nations
including the United States. President Obama’s new STEM initiative, ‘‘Educate to
Innovate’” (The White House Office of the Press Secretary, 2009) which emphasizes the
importance of STEM education and its improvement is one witness to this fact. Aligned
with this new initiative, it has become even more important to determine the success of
programs to improve student knowledge and participation in STEM (Tyler-Wood, Ellison,

Lim, & Periathiruvadi, 2012). Teachers were rebuked to treat boys and girls the same,
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giving them equal opportunities to speak, to work with equipment, and to show what they
know in response to difficult questions (Brickhouse, 2001).
Why so Few Women in STEM?

The question “why so few women in STEM?” has attracted significant volume of
literature in the last few decades. Though some researchers share similar reasons for the
underrepresentation of women in STEM, many factors have been identified as contributing
to their persistent underrepresentation. Many believe that a greater number of female
students would be attracted to join and be retained in STEM majors if those fields could
more effectively tackle obstacles that hinder the progress of women (Tsui, 2010).

Questions have been raised for the underrepresentation of women in science related
fields from different perspectives. Feminists have been particularly concerned with
questions of authority in teaching, that is, how to deal with authority in teaching subject
matter authored mostly by men (Brickhouse, 2001). Thus feminists have sought to develop
pedagogies that change conventional hierarchies between teachers, students, and subject
matter in such a way that teachers are only facilitators of learning. There is also
considerable literature on science assessment and gender. Feminist researchers have studied
how boys and girls respond to different forms of assessment and have described ways of
making assessment fairer.

To better understand the barriers for women’s participation in STEM fields, I will
categorize the challenges into two broader ways based on Xu’s (2008) classification as
gender-based versus structural categories.

Gender-based Barriers

A persistent stereotype fueling the underrepresentation of women in STEM is the

notion that women possess inferior math and science abilities although empirical evidence

emerging in recent decades showed that men and women generally possess similar math
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and science abilities (Tsui, 2010). In addition, the historical male exclusivity of science and
math related fields give women out sider values even if they become insiders in those
institutions (Cantor, 2010). The other related problem is that being a numerical minority in
work settings can activate gender stereotypes, which in turn pose a particular threat to the
identity of women in STEM. When they try to grapple with the negative stereotype about
their social identity, women experience a situational burden that interferes with their
performance (Richman, vanDellen, & Wood, 2011). In relation to this, Tsui (2010) has
identified, among other barriers, that individual acts of biased behavior, often committed
unintentionally, may appear on their own as seemingly small and trivial, but collectively
and over time will exert an effect of undermining females’ self-confidence in their
academic abilities, hindering learning, dampening academic and career aspirations and
lowering general self-esteem. On the other hand, a study by Cereijo et al. (2002, cited in
Tyler-wood et al. (2012) showed that such gender based discriminant factors for women
have positive implications for men in such a way that boys display more positive attitudes
towards science and math and this attitudes toward science and math is highly correlated to
their science achievement which in turn leads them to better participate in STEM fields
contributing for the widening of the STEM gender achievement gap.

These gender-based barriers are long rooted. There is also a big connection between
students’ gender biased precollege experiences and their future STEM degree attainment.
Ma (2011) has shown that three precollege conditions - achievement, course taking, and
attitudes/aspirations in high school can potentially influence women’s intent to persist in
college STEM majors and pursue STEM careers. Tyler-Wood (2012) said that though it is
commonly believed that boys have higher academic achievement in STEM than girls, some

literature suggests that the gender gap is less of an ability gap than a gap in perceptions of
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science careers, which in case of women is negatively impacted by different stereotypical
discriminations.
Structural Barriers

In her discussion about the attrition and turnover of women faculty in STEM,
Yonghong Jade Xu (2008) has said that a deficient work climate and negative individual
experiences directly hinder the success of women faculty in STEM, and lead to their low
job satisfaction and high attrition and/or turnover rate. She said that such barriers as
discrimination at hire, ‘‘glass ceiling’’ in promotion, and inequity in salary and support can
potentially affect women’s participation in STEM fields, especially in the academia (p.
608). Supporting this idea, while discussing about the underrepresentation of women in
tenure track faculty positions, Nancy Cantor (2010) said that some of the reasons for the
problem include lack of hospitable climate, lack of collaboration and social support, and
presence of rigidity in such institutions. The study of Tsui (2010) has described such factors
as “chilly climate” (p.142) in which women are treated differently by male and female
faculty as well as by fellow students.

The other structural barriers contributing to women’s underrepresentation in STEM,
according to Seymour (1995, cited in Leetaru, 2010), include such factors as
competitiveness of classroom culture, gender role expectations, different learning styles,
and K-12 experiences rejecting women’s interest in STEM fields. This rejection of women
in K-12 STEM subjects in turn increases the gender achievement gaps in secondary
education in favor of the men and this in turn impacts women’s later participation in STEM
(Van Langen et al. 2006 cited in Tyler-Wood et.al. 2012). Supporting this, even though
there are considerable differences among countries, the result of a study indicated that the

smaller the gender achievement gap for mathematics and science literacy between males
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and females in secondary education, the greater the STEM participation of females in
higher education (Cereijo et al. 2002, cited in Tyler-wood et al. 2012).

The masculinity of the engineering culture, according to Seymour (1995, cited in
Assimaki, Koustourakis, & Papaspyropoulou, 2012), is another structural barrier, which
seems to have a negative effect on women’s choices and distances them from the fields of
the sciences and the new technologies. Some argue that science is suffering from the
predominance of certain styles of doing science. If every individual is equally represented,
irrespective of gender and race/ethnicity, scientific communities would benefit from greater
diversity in styles of doing science (Rolin, 2008).

Saying this about the barriers for women’s underrepresentation in STEM fields, I
will discuss about the other face of the problem. Though research studies are showing that
the number of women participating in STEM fields is considerably increasing, women are
still marginally represented in the academic careers and in the top industrial and managerial
positions. Researchers have given two major reasons for this problem; one is that there are
fewer women entering STEM fields, and the other is that women are more likely to leave
STEM somewhere in their career path (Ma, 2011). My discussion of this points will be
based on Xu’s (2008) framing of the case as “deficit model” (p. 609), and “pipeline model”
(p. 608).

Deficit Model

This model deals with the inadequacy of the supply of women in the STEM fields.
Xu (2008) said that the ‘‘limited opportunities faced by women scientists in a gender-biased
academic environment is the focal point of this model” (p. 609). It is often so difficult for
women to enter traditionally male dominated and demanding areas of work, and even if few
do manage to enter, they appear to experience unequal treatment, both directly and

indirectly, when compared with their male colleagues (Cantor, 2010; Assimaki et al. 2012).
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In general, the structural barriers discussed above are the most contributing factors for
women not to join the academia in the first place, because the institutional culture of
academic institutions is favoring for men (Cantor, 2010).

Xu’s (2008) study has shown that women faculty’s attrition from academic STEM
disciplines may not be a credible explanation for their underrepresentation in the top
positions. Subsequently, it suggests that the major leakage in the supply pipeline is more
likely to be the disproportionately small number of women hired into faculty positions (Xu,
2008). In her study about the gender differences in the paths leading to STEM
baccalaureate, Ma (2011) used data of postsecondary students at three locations, high
school, early college study, and late college study. And in her finding, almost 30 percent of
male students intended to major in STEM fields during high school but only 10 percent of
female students had similar plans. However, males experienced a significant loss at the
second location of the pipeline (early college studies) when they claimed their initial
college majors, and this loss continued toward degree attainment. Females, on the other
hand, did not experience any loss from the first location to the second location (high school
to early college); instead, a slightly higher proportion of females claimed their initial majors
in STEM than they did in high school. Though females experienced some loss from the
second location to the third, their loss was much less salient than that of males. This shows
that the problem of women’s underrepresentation in STEM fields is more of their less
recruitment in those fields than it is a pipeline problem.

Pipeline Model

This model is about the sustainment of women in STEM fields once they choose to
follow the STEM pathways. Xu (2008) explained the pipeline model as the volume of flow
of women in STEM. The problem is that, all who start in STEM do not flow all the way up

the ladder. Laefer (2009) has studied the gender disparity in engineering as a function of
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physics enrollment and its implication for civil engineering. She emphasized on American
students in engineering majors and has found that the higher the degree level, the greater
the disparity grows especially for American citizens and permanent residents, with most of
the gain in female graduate enrollment in engineering comprised of foreign nationals
(Laefer, 2009). The result of her study showed that there are fewer women in graduate
engineering studies than in undergraduate studies. A study by Berryman (1983, cited in Ma,
2011) showed that there is a leaking pipeline where women leave the STEM fields in
almost all stages of the career path.

As we go up on the ladder of professoriate, female faculty members in male-
dominated STEM fields face challenges. The major problem related to this is once women
get out of the STEM pipeline for different reasons, even if they wish to get back to the
workforce, they face a particular set of problems and difficulties and these problems are
more pronounced for those trying to get back into the STEM sectors (Herman & Kirkup,
2008). The question that needs to be asked here is, what is the reason behind the leaking
pipeline? | will categorize the major reasons in to three as: lack of female role models and
mentors, family responsibilities, and gender socialization.

Lack of Role Models and Mentors

Finding female mentors and role models in heavily male-dominated fields poses a
serious challenge (Tsui, 2010). Female role models who demonstrate that women can be
successful and who support other women’s success potentially contribute to women’s
feelings of belongingness in traditionally men-dominated fields (Richman et al. 2011).
Although it is believed that exposure to role models in STEM fields can lead toward
enhanced self confidence in scientific ability and greater interest in STEM subjects and
STEM careers (Weston, et al. 2008, cited in Charyton et al. 2011), male and female college

students can’t list any women scientists or women Nobel laureates in a self-generated list of
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creative persons. Women were most listed as entertainment celebrities or artists. On the
other hand these same students were able to list men scientists and Nobel laureates
(Charyton et al. 2011).

The role models could either be both parents or a father or a mother. Research has
shown that 52% of Nobel Prize winners had one or both parents in similar careers, or an
interest in the same field of science, as the Nobel laureate. In contrast, only 17% of the
individuals in other professions had parents in similar occupations. Gender of the parent
impacted the Nobel laureate’s career choice 83% of the time such that women are more
likely to follow the footsteps of their mothers and men that of their fathers (Charyton et al.
2011). Therefore, the worse underrepresentation of women in the previous decades
influenced likelihood of women of the next generation to pursue STEM fields. The need for
female role models is very vital since women form their self-efficacy perceptions primarily
from their secondhand experiences and the social and verbal persuasions they receive from
others. “Seeing people similar to oneself perform successfully typically raises self-efficacy
beliefs in observers, because they come to believe that they themselves also possess the
capabilities to successfully perform comparable activities. Women were persuaded that, if
others could do it, so could they” (Zeldin, Britner, & Pajares, 2008, p.18).

Furthermore, there is a research finding that in fields with few other women
students and few women faculty members, women, on average, may be more likely than
men to switch out of those majors once they encounter difficulties, and the GPA of
undergraduate women in STEM is higher when there are more female faculty in the fields
(Sonnert & Fox, 2012). This shows how affective role models are for the success and
persistence of women in STEM.

Family Responsibility
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In most nations, especially the developing ones, women are more likely to perform
household labor and childcare. One of the problems in hiring female faculty in STEM fields
is the limited faculty housing and childcare facilities (Tsui, 2010). When it comes to its
impact on their career outcomes, married women are less likely than single women to be
tenured, which is the reverse for married men (Charyton et al. 2011). Women who switched
form STEM careers said that they were happy with their decision to be in another career
that they found the work to be much more fulfilling than their previous careers and that
their new work was a better balance with their family priorities (Snyder, 2012). In other
words STEM careers are not friendly with women’s family responsibilities, because work
and family are both highly demanding institutions. There is a notable report of work-family
interference, which goes in both directions - work interferes with family/household, and
family/household interferes with work (Fox, 2010). Assimaki et al. (2012) also noted that
one of the challenges that women faculty in STEM face is the demands of an academic
career due to the parallel demands of the role of the woman as wife and mother.

Early Gender Socialization

The “cumulative disadvantage theory,” which deals with the collective effect of
barriers women face starting from their early ages, discussed in Ma (2011, p.1171) showed
that early gender socialization leads women to be hesitant toward math and science, which
in turn leads to their low expectation for STEM careers, which makes them further
disadvantaged in choosing a college major in STEM and even less likely to obtain related
degrees. This theory emphasizes that women suffer from higher attrition in STEM fields
than men because of the aggregated challenges they face in their life experience (Ma,
2011).

Xu’s (2008) study also showed that the underrepresentation of women in STEM is

mainly caused by innate differences or gender-oriented socialization. In her study about the
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turnover and retention intention of women faculty in STEM, she said that even though
women faculty are not satisfied with their salary, they suffer more from lower visibility,
lower power, and lower support from the leadership, which is directly or indirectly related
to gender socialization. More specifically, in engineering and technology, the views and
positions of the two sexes differ, due to biases about their differing roles, making women’s
representation in the academia of that field more difficult (Assimaki et al. 2012). They
emphasized that the existence of prejudices regarding the female gender, which result in the
unequal treatment of women in STEM academic fields can potentially distance them from
these fields.

The Double Binding

When it comes to being a woman of color, there comes to be two binding issues.
One is being female, and the other being of color. That is why the problem of
underrepresentation of Women in STEM is worse for women of color. A study by Espinosa
(2011) has found that women of color in STEM often find themselves challenged to form
meaningful social and academic relationships in courses where the majority of students are
White and/or male, which is typical of STEM fields. They rather benefit more from
participating in academic organizations in science and engineering that place emphasis on
racial/ethnic diversity. Though there are a few of such organizations, they are not growing
in their popularity and didn’t have a strong national presence until recent times (ESpinosa,
2011).

Unlike the common assumption that Asian men and women are doing fine in STEM
fields, the double bind also exists for Asian women (Wu & Jing, 2011). The experience of
women of color in early science related subjects and late STEM fields and careers, is
different from that of their white and male counterparts. Persistence in STEM majors is

much lower for women and minorities, and the effect will be worse for minority women
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(Griffith, 2010). Most research studies in the area do not fully capture the experience of
women of color in STEM. By looking at women and ethnic minorities separately, they
neglect the intersection of race and gender. As a result when using research results to create
STEM initiatives and programs, this underrepresentation leads to the invisibility of women
of color (Tate & Linn, 2005).

Ong et al. (2011) has shown the challenges women of color face both in
undergraduate and graduate levels. These include: “difficulties of transitions between
academic stages (i.e. high school to college, community college to four-year
institution/college to graduate school) and transitions from MSIs to PWIs; the critical role
that climate plays in women’s satisfaction and retention in STEM, including issues of
isolation, identity, invisibility, negotiating/navigating, micro aggressions, sense of
belonging, and tokenism; and the positive and negative effects of words and actions by
faculty, peers, and family members” (p. 196).

A study by Tate and Linn (2005), which described the experience of some women
of color in engineering majors through “a lens of multiple identities” (p. 486), has found
three emergent identities that these women have in their majors; academic, social, and
intellectual identities. This idea of multiple identities is supported by discussions with
students about their peer groups, their perception of engineering, their academic and social
activities, and their self-reported identity. This study showed how interactions between
these multiple identities; academic, intellectual, and social identities jointly influence
perceptions of educational experiences and career aspirations. These identities provide
insight into the complexities of their lives.

Narrowing the Gender Gap
Much is said about strategies of how to narrow the gender achievement gap in

STEM fields. Improving the elementary female’s perception of science would seem to be
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an essential goal if one is to increase science achievement in female students and
subsequently increase the number of females participating in science careers (Tyler-wood,
2012).

The need for different programs, which promote women’s participation is
unquestionable. Structurally based programs focusing on the awareness of and attention to
institutional climates, links between the program and other units within the institution, and
the educational experiences relevant to students in sciences and engineering could have a
big positive impact in increasing women'’s participation in STEM fields (Fox, Sonnert, &
Nikiforova, 2009). Szele"nyi and Inkelas (2011) studied the role of Leaving Learning
programs in women’s plans to attend graduate school in STEM fields. They defined such
programs as “communities that involve undergraduate students who live together in a
discrete portion of a residence hall (or the entire hall) and participate in academic and/or
extra-curricular programming designed especially for them” (p. 351). Their study focused
on Leaving Learning Programs tailored specifically to students interested in STEM fields.”
Their finding has shown that one year of involvement in these programs at the beginning of
women’s college education has a positive relationship with STEM graduate school plans in
the fourth year of college.

A project studied by Tyler-Wood (2012) has showed that girls with improved
achievement and attitudes towards science are actually more likely to have positive
perceptions of science at the college level. Changing the characteristics of effective
classroom curriculum, focusing on early interventions, targeting girls’ perceptions of
science careers, and long term mentoring are some of the strategies to narrow the gender
achievement gap in STEM fields (Tyler-Woods, 2012). Another solution which is found to
be successful is students’ engagement in their academic environment via help seeking

practices such as study groups, tutoring, and mentoring, which are important in the
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development of their academic identities (Tate & Linn, 2005). Such programs have long-
term contributions on the participation of women as an under-represented group in higher
education STEM fields (Tyler-Wood, 2012; Szele’nyi & Intelas, 2011).

When we talk about women in STEM, their participation in the various fields of
science and engineering is usually uneven, where some fields contain relatively higher
percentages of women and others relatively lower percentages. Some science related fields
like the physical science and engineering suffer most from lower numbers of women. That
is why it is recommended for policies or programs supporting female undergraduates in
these fields “to take field differences into account and to figure efforts and initiatives to the
situation in specific fields rather than simply targeting ‘women in science’ or ‘women in
science and engineering’” (Sonner, Fox, & Adkins, 2007, p. 1352)

In relation to this, a study by Debra Laefer (2009) has shown the effect of poor
participation of high school girls in advanced math and physics courses on their intention to
join college engineering majors. As an initial set of steps to creating a gender-neutral
environment for females in physics and calculus in American educational institutions, she
proposed six action items. These are; connecting the early math and science experiences to
advanced high school curriculum, using methods such as sponsoring summer programs and
establishing academic clubs to increase physics enrollment, training high school science
and math teachers about gender equity, promoting enquiry learning, creating mentorship,
and segregating university level physics and math enrollment based on students’ previous
achievement in those subjects.

One of the places where women are highly underrepresented in STEM fields is in
faculty positions. The number of women applying for tenure-track positions is much lower
than those who finished their PhDs, which is described as “pattern of erosion of critical

mass” (Cantor, 2010 p.2). This problem needs the attention of different stakeholders in the
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area. Mainly, administrators should take a closer look at their hiring practices and make
sure fresh women doctorates are given ample opportunities and resources to start and
develop an academic career (Xu, 2008). The struggle needs both institutional and individual
efforts. The solution should start from the women themselves. If women can manage to
survive and succeed as insiders in men-dominated fields, and also keep pushing the
perspectives of outsider, they can make the institution better for all concerned (Cantor,
2010). Women faculty may need to actively construct their own support networks as a
numeric minority in men-dominated areas, it is equally important for them to seek
opportunities in leadership and make their voices heard at the management level (Xu,
2008).

At institutional level, leaders at different levels should organize workshops and
seminars to educate the community about the importance of gender equity and women’s
participation in STEM careers. Mentoring and professional and social networking are also
among the successful strategies to narrow the gender gap in STEM faculty (Xu, 2008). It is
important to increase the presence of female faculty to attract more female students in
STEM fields (Tsui, 2010). To narrow the STEM participation and achievement gap
between women of color and their white counterparts, institutions should also strive to
create more women of color STEM PhDs and getting them into faculty positions to help
foster cultural changes that would improve overall faculty support for and increase the
enrollment and retention of minority women (Ong et.al. 2011). In a wider lens, educators
and educational administrators at different level, from the white house to the school level,
must demand commitment to diversity in full by keeping underrepresented populations at
the center of related discussions (Espinosa, 2011).

In addition to continued support of programs that help universities address the need

for transformative structural change, there is a need for institutional-level policy that
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supports pipeline programs that begin in high school and extend through the early-and
midcareer stages (Ong et.al. 2011). These authors also emphasized that once enrolled in
STEM programs at either the undergraduate or graduate level, women of color should be
provided with the support to engage in rigorous research, benefit from student-faculty
mentoring relationships, and access professional development and publishing opportunities-
all of which only come from intentional institutional policy and practice designed to
support the advancement of underserved populations in science and engineering.

Other strategies found to be effective include strengthening academic societies such
as Society of Women Engineers (SWE), Women in Science and Engineering (WISE), or
any other diversity oriented student organizations which help students to build a sense of
belonging and extra support (Tsui, 2010). It is researched that academic peer relationships -
as opposed to strictly social ones, may be especially important (Espinosa, 2011). Tsui
(2010) emphasized that participation in co-curricular activities can lead to greater student
engagement and thus commitment to the major. Espinosa (2011) also supports the
importance of engagement in co-curricular experiences and the integrative influence of
scientific performance - both of which may help women of color see beyond a STEM
culture that is uptight with barriers.

Implications for Ethiopia

I was born, raised, and schooled in one of the developing nations in the world;
Ethiopia, where there are more important and urgent issues than the twenty-first-century
economic competition. 1 was a Chemistry Education major and a Math Education minor in
my undergraduate study, with a few female friends. We were not among the best achievers
in the class because of different reasons that | will discuss in later sections. Most of us
switched from our science career and are currently pursuing different career paths. It is now

seven years since | graduated with my first degree, and though things are slightly changed,
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the problem of women’s underrepresentation and higher attrition in STEM fields still exists
in Ethiopia.

Like many other countries, the government of Ethiopia believes that achievement of
the long-term vision of transforming the nation into a middle-income country demands a
transformation of the economy through, among other things, conscious application of
science, technology and innovation as the major instruments to create wealth. This, in turn,
requires unfolding commitment to increasing the overall level of education of the
population and a focus on science and technology education in particular. The vision calls
on the one hand for a further expansion of access to high-quality basic education and
special efforts to improve the overall literacy level of the population. It demands on the
other hand that human resources development be strengthened by training competent and
innovative people with special attention to engineering, technology and natural sciences,
through introducing high quality science and mathematics curricula at primary and
secondary schools and the recently adopted policy of the 70:30 university intake ratio in
favor of science & technology, 40 % of which in Engineering (MoE, 2010). However,
although the policy emphasizes on increasing the participation of women in these
privileged fields, women are still underrepresented in those fields, especially in
engineering. They still represent only 19.2% of regular undergraduate engineering majors
in Ethiopian public universities (MoE, 2011).

Despite the presence of different national policies, including the constitution,
promoting equal opportunity for women in all spheres of life, there are many challenges
that women in the nation are living with. Regarding the challenges of Ethiopian women
pursuing STEM fields, they share all the barriers discussed earlier in this paper: even in a

worse condition than what is said. The gender based stereotypical biases and the lack of
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role model and mentor are especially worse for Ethiopian women than the case of the
developed countries, which most literature in the area discuss about.

Based on my own experience in science and my observation and reading about the
current situation in my country, there is a lot out there to be researched. Unfortunately,
almost all of the literature found in the area is about the problem in the most developed
countries; with most in USA, and some in Europe. The dearth of available literature on this
same problem in African Nations is a sign and invitation for researchers to give it an eye.
This paper is only the beginning of my effort to take part in identifying solutions to create a
women friendly climate in STEM fields in my country.
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Abstract

The main purpose of this study was to investigate the incidence of superstition among
Bachelor of Science Education students in Busitema University. The objectives of the study
were to: determine the level of superstition among the BSc (Education) students in
Busitema University; determine the level of scientific attitudes among the BSc (Education)
students by using their level of superstition; compare the level of scientific attitude between
finalists and fresh students (before their lectures in university); and examine the
relationship between gender, religious affiliation, tribe and the level of
superstition/scientific attitudes. Data were collected using a questionnaire, which was
administered to 186 students. The data was analyzed using frequency counts and
percentages. The findings were that the level of scientific attitude among students was too
low. There was a slight difference between final year BSc (Education) students (after final
exams) and fresher students (before lectures in university). No relationship was observed
between gender, religion, tribe and the level of scientific attitude. The conclusion was that
most pre-service science teachers believe in superstition. It is recommended that there is
need to reform the science curriculum to address the methods and attitude of science during
the science lesson, other than emphasizing scientific facts which students easily forget after

their exams.

Keywords: Scientific attitude, Superstition, Science Education, Pre-service science

teachers

1. Introduction

Background
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It is well known that, the main difference between the first world countries and third
world countries lies in their level of science and technology development. Scientific and
technological capacity embodied in knowledge and well trained human resources can help
transform economies, it can enhance productivity and make the social sector more

effective. Science and technology capacity is formed mostly in the education system.

The Uganda government today emphasizes science and technology studies at all
levels. All secondary school students in ordinary level study sciences and advanced level
students have either to do computer studies or mathematics if, they do not offer a science
combination, hence it is expected that the learners who go through the education system in
Uganda have acquired sufficient levels of scientific attitudes/scientific literacy. Despite this
science education policy, our society still holds many superstitions/beliefs like sacrificing
children to acquire wealth and people claiming to make/stop rain. Since no country can be
better than its education system, and no education system is better than its teachers, it was
paramount to investigate whether the pre-service science teachers are scientifically literate

since they are the backbone of the country’s science education.

The main purpose of the study was to investigate the level of scientific attitude
/superstition among Bachelor of Science education students in Busitema University.
Busitema University was selected mainly because it trains only science teachers who

pursue chemistry, biology, physics, and mathematics and computer studies.

The objectives of the study were:

e To determine the level of superstition among BSc-Education students in Busitema

University.
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o Determine the level of scientific attitudes among the BSE/Education students by

using their level of superstition.

e Compare the level of scientific attitude between a finalist (3rd year) and a “fresher”

(first year students, before their lecturer in University).

e Examine the relationship between gender, religion, tribe and the level of

superstition/scientific attitudes.

Nature and Scope of Science Education

The amount of scientific knowledge accumulated over the last couple of decades
bears witness to knowledge explosion and can be no longer ignored. The newspapers and
other media give due coverage to new application of science. The teaching of science in the
schools is of greater interest today than in the past especially at secondary level. However,
despite the tremendous progress in science and technology and increasing interest in
science, schools in Uganda have not succeeded in producing scientific awareness among
individuals. Perhaps the fault lies squarely with science teachers. In order to impart and
develop thorough interests among the students, a science teacher should not only have

adequate understanding of science, but also be familiar with processes of science.

The importance of having on accurate understanding of both the nature and the relationship

of science, technology and society cannot be undermined.

What is Scientific Literacy?

Scientific literacy means a firm understanding of the nature of science and inter-

relationship between science, technology and society. Hence scientific literacy implies
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e A good science background knowledge of facts, concepts and theories with the

ability to apply them.

e A clear understanding of the nature of science

e A positive attitude to science and technology

e An appreciation of the value of science and technology and their effect on society

e The ability to make value judgment and decision in science based societal issues

e The ability to use scientific method to solve problems and to make decision in our

day-to-to-day life.

e Sufficient process skills in sciences, which allow a person to function in a better

manner as a citizen.

e A better understanding of the world around him/her as a result of science

instruction.

A person possessing the above traits could be considered to be scientifically literate.
Unfortunately, in our schools science teachers themselves lack several of the above
attributes. They may possess the basic science background with knowledge of facts,

concepts, but fail to impart the other aspects of scientific literacy to their students.

Role of the Science Teacher in Promoting Scientific Literacy

A science teacher is the single most important means of promoting scientific

literacy. An effective teacher should possess the following characteristics

e Have mastery over her/his subjects

e Be up-to-date with the latest technological advances
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e Have a good understanding of the nature of science

e Be willing to provide suitable situations encouraging students to develop scientific

inquiry skills

e Provide them with learning experiences which help them develop a positive attitude

toward science

e Help develop value judgments regarding science-based issues in our lives

e Develop in her/his students the ability to study the interaction of science, technology

and society.

What is Science?

Science is viewed by a layman as a body of scientific information. To the scientist,
however, it is a method by which the hypotheses are tested. On the other hand, a
philosopher would view science as a way of questioning the truthfulness of knowledge. A
comprehensive definition of science views science as a body of knowledge, a way of
investigation (or a method), and a way of thinking in the pursuit of understanding nature

(an attitude towards life).

Science as a Body of Knowledge

Science has been characterized as a body of knowledge obtained by scientists. This
includes facts, concepts and theories that are subject to error and change. Various types of
scientific knowledge exist in the form of (a) facts, (b) concepts, principles, laws, hypotheses

and theories.”
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A scientifically literate person should be able to discern between that which is
supported by evidence and that which is merely speculative; the person should also be

conscious of the ever-changing nature of science.

Science as a Method of Inquiry

An effort to define scientific method was a major pre-occupation of philosophers in
the early nineteenth century. According to Karl Pearson, the scientific method involves the

following six steps

e Identification of the problem

e Gathering observation relevant to the problem at hand

e Statement of a hypothesis based on observations gathered

e Testable predictions of other related observable phenomena are developed from the

hypothesis

e The hypothesis is tested through experimentation and observation

e As aresult of empirical observation, the hypothesis is supported, rejected or

modified

The science teacher should emphasize to their students that scientists do approach the
solution of any specific problem in an organized manner. While the steps defined by
Pearson are helpful guidelines in solving a problem, true scientists solve problems with

inspiration, imagination and insight.

Science as an Attitude towards Life
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Science can also be regarded as an attitude to life. The acquisition of a scientific

attitude is one of the most important outcomes of science.

A person with a scientific attitude will have the following characteristics

e Open mindedness

e Objectivity

e Freedom from belief in superstations

e Belief in cause-effect relationship

e Accuracy and truthfulness in reporting observation

e Methodical way of solving problem on hand

e Up-to-datedness

e Respect for other peoples opinion though he/she may not agree with them

e Ability to distinguish between scientific evidence and scientific proof

e Ability to discern between facts and fiction

A science teacher can by her/his example, help develop these characteristics in his/her

students.

What are Superstitious Beliefs?

Superstition beliefs are irrational beliefs and notions held by human beings, which
are based on fear, magical thinking, ignorance and blind faith. [1] Opined that these beliefs

and nations lacked evidence or proof and do not have any basis in logic, facts, and common
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sense or in reality. Some of these beliefs include beliefs in gods, ghost, juju, charms,

witches and wizards, black medicine, miracle and magic.

These superstitious beliefs have a negative influence on lives especially on
education [2] said superstition exerted negative influence in children’s (and even teachers’)
learning from science. These beliefs are often held tenaciously and tend to impede an
individuals conceptualization of scientific knowledge by creating an existing prior
knowledge, which is in contrast to the science knowledge to be learned. A vigorously
implemented and balanced science curriculum will significantly reduce individuals
dependence on superstitious beliefs since more and better science create scientifically
liberate individuals. The more scientifically exposed on individual is, the more readily

she/he would discard these beliefs (Olurundale, 1998).

[3], in a study of the relationship between scientific literacy and African superstition
observed that traditionally it was believed that science and superstition are not compatible.
Superstitious beliefs are used to teach certain moral values. For example in some Yoruba
communities (Nigeria), eating yam with the same knife used for peeling the yam can
destroy tooth setting. What this is trying to teach is law of hygiene, telling young ones to be

polite. In real sense, eating with such knife has nothing to do with teeth setting.

With the development of science and technology most of these superstitious beliefs
become more of speculation that has no proof and therefore not acceptable no matter how
reasonable they may be, contrary to the opinion of [3] that superstitious beliefs by Africans

show evidence of scientific reasoning.

Superstition is not limited to African alone, but as observed by [4], it is a worldwide

phenomenon that cuts across sex, creed and dime. Because of anxiety problems, [5] posted
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that women are more superstitious than men. All in all, the higher the level of scientific

literacy (attitude) of the individual, the less the level of superstitions.

This implies that the pre-service science teachers with higher level of superstition

have the lowest level of scientific attitudes accordingly.

Superstition is a pejorative term for beliefs in supernatural causality; that one event
leads to the cause of another without any physical process linking the two events such as

astrology, religion, omens, witchcraft, etc, that contradict natural science [6].

Literature Review

Survey of science teachers in Zimbabwe [7] and in Nigeria [8] showed that they
associated science with the production of useful technology and the improvement of human
welfare; they failed to recognize curiosity and human creativity as the fundamental driving
force in the advancement of science. Teachers in the Zimbabwe sample viewed science in
an authoritarian manner as an unchanging body of knowledge amassed via application of a
determinate scientific method; they had a text book view of science as a body of knowledge
and immutable laws. In another study, primary school, junior secondary, and high school
students valued science from only a materialistic standpoint in so far as it led to the

production of useful technology [14].

The international association for the evaluation of educational achievement (IEA)
assessments pointed to the poor performance in science of students in developing countries
when compared to their counter parts in the developed countries; the 1984 assessment of
Junior secondary students showed that the bottom 20% of students in developing countries

including, Nigeria, the Philippines, Zimbabwe, and others were ‘scientifically illiterate.’
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They consistently scored at the bottom of 23 nations surveyed on the literacy measures

applied [9].

Evidence also exists to suggest that African students do not necessarily utilize what
they learn in science education in real life [10, 11]. [10] Observes that students go through
the ordeal of memorizing what is necessary to pass tests and examination after which they
return to the security of their traditional beliefs. [12] Found that, African students learned
science in ways which contradicted approaches suggested in science curricula simply
because what is presented to them as science is so alien to their ordinary circumstances and
life. Consequently, science teaching has only resulted in his/her (Africans) learning facts,
procedures and techniques, but he/she has not yet become imbued with the spirit of science,
with a 