The Inspiring Science Education for Girls using ICT
Science With ICT Holiday Camp
Held at
Gayaza High School from the 16 ™ - 20" of December 2007

Fig. 1. Participants of the Science'ith ICT holidy amp doing a virtual chemistry experiment
Introduction:

SchoolNet Uganda in partnership with the Ministry of Education and Sports,
Barclays Bank and Digital Links International (UK) are implementing the Inspiring
Science Education for Girls Using ICT project in 20 pilot schools. The project is
aimed at using ICT to attract more girls into science and also to improve the
performance of girls in the science subjects.

As, part of the project activities, Science With ICT Holiday camps are organized
for the science girls selected from different schools across the country. The girls
are selected by their respective schools.

This 5-day camp was the second of its type after the one which was held in May
2007 again at Gayaza High School. The camp was attended by 33 girls from the
schools of Tororo Girls School (Tororo), Dabani Girls School (Busia), Gayaza
High School (Wakiso), Nalinya Lwantale Girls S.S (Luwero), Aggrey Memorial
(Wakiso), Kyeizooba Girls S.S (Bushenyi); Muni Girls (Arua), Lubiri S.S
(Kampala), Aidan College (Wakiso), Wanyange Girls School (Jinja), Makerere
College School (Kampala) and Uganda Martyrs’ Namugongo (Wakiso).

The Inspiring Science Education for Girls Using ICT camp had the following
as its main objectives;



Providing science girls with an opportunity to learn from one another and
share the experiences regarding challenges (factors that negatively affect
learners' classroom participation) in the learning of science in Uganda and the
strategies to address them.

Covering some of the abstract concepts in Physics, Chemistry, and Biology

using ICT.

Exposing science students to the use of the Internet as a learning resource.
Enhancing learners' self-esteem, communication and presentation skills.
Building and enhancing learners' positive attitude towards science through
personal testimonies of female role models in science related professions.
Providing participants with multimedia interactive digital content which make
learning of science engaging and interesting.
Learning through personal testimonies of participants of the previous camp.

Day 1: Sunday 16 ™ Dec 2007: Programme

* SPE stands for Student Peer Educators

Time Activity By Whom
8.00 AM Breakfast SPE
10:00-11:40 AM | Prayers Diana Nalubega

12:00-12:30 PM

LUNCH

1:00-1:30 PM Collaborative Introductions John Senkunja
Ground Rules Daniel Kakinda
1:30 -2:00 PM Brainstorming the challenges faced in | Lawrence
the teaching and learning of sciences. Ssenkubuga
2:00 - 4:20 PM Opening Ceremony
- Presentation of summary of
challenges faced by students in | -Ronald Kasendwa
the learning sciences.
Project overview - Kakinda Daniel
Opening Remarks by Guest of -Hon. Gordon
Honour Ssematiko
4:20 -4:40 PM HEALTH BREAK
4:40 -5:30 pm Presentation of 2 personal testimonies | SPE

of the previous camp participants (25
min each)

Session 1: (1:00 -1:30) PM: Collaborative Introduct

(Session was led by John Ssenkunja)

ions and Ground Rules

John Ssenkunja, a biology teacher and Deputy Head teacher at 3Rs Kasokoso,
led the session for collaborative introductions. Every participant was asked to pair
with a stranger (a friend she had never met) and find the following information




from the new friend: name, school, district where the school is found, subject
combination offered, the fears and expectations for the workshop. Each
participant was thereafter asked to introduce the new found friend at the plenary
session.

During the collaborative introductions, a number of fears and expectations were
raised by the participants.

Participants -ears

Bel

ow are some of the fears which were expressed by the participants:

Possible outbreak and spread of Ebola at the camp.
Facilitators not assisting participants much in the use of computers.
The host school's environment being very different from that of their schools.

The workshop ending without covering some of the abstract science concepts
to them.

Diversity of participants (tribes, religion, type of schools).

Computers jamming and failing to work properly during the workshop.
Power cuts disrupting lessons during the camp.

Fear by some students interacting with teachers they have never met.
Failure to relate with other participants.

Facilitators being too fast for some of the students.

Missing home for 5 days.

Not understanding all what is to be taught at the camp.

Participants -expectations

Bel
Hol

ow are some of the expectations the participants had for the Science with ICT
iday camp:

Share out the skills that they had with the fellow participants.

Some teachers expected to learn teaching abstract topics in Biology and
Chemistry.

Learn more of the Physics, Biology, and Chemistry.

Learn more about the use of computers and other ICT gadgets.

Make new friends.

Learn the use of the Internet as a learning resource and making professional
PowerPoint presentations.

Learn more about how ICT can be integrated in the teaching-learning
process.

Get more girls interested in taking science subjects.

Improving public self-esteem and expressions.

Get inspired by the SPEs (Student Peer Educators).

Increase their love for sciences.

Learn from other people's experiences.



Getting useful contacts and connections from and with other participants
respectively.

Ground Rules:

Through an interactive discussion, the participants agreed on the following
ground rules for the holiday camp.
Be on time for each and every activity.
Prayer at the beginning and end of the day.
Participants’ relationships should be symbiotic not parasitic.
Respect each others and their contributions even when you disagree.
Always keep on task.
Laugh with others and not laugh at others.
Be responsible.
All participants should contribute to discussions because all contributions
are important.

Session 2: (1:00 -1:30) PM: Brainstorming the chall  enges facing the
teaching and learning of science in Uganda
(Session lead by Lawrence Ssenkubuge)

Lawrence Ssenkubuge, a Physics & Mathematics teacher and Deputy Head
teacher of St. Henry's College Kitovu, facilitated the brainstorming session.

Lawrence requested the participants (both students and teachers) to feel free
and open in sharing what they felt were the challenges that both teachers and
students face in the teaching and learning of science. The main objective of this
session was to help participants understand the issues at hand with a purpose of
forging strategies for improving the learning and teaching of sciences.

Participants were reminded that a challenge is that something in between where
you are and where you want to go. Something in your way through to somewhere

Participants mentioned the following as some of the challenges of teaching and
learning of science:

Science teachers sometimes discourage their students. This is mainly done
through threatening them of how hard sciences are and that they are not
easily passed.

Some science teachers are rude and don't usually entertain questions from
the students.

Science students are usually discouraged by failure thus some loose
confidence in themselves and opt for Arts subjects.

Some science students want to be spoon fed.

Different sources of sometimes contradicting information.

The science examinations are too hard for most students. Some of the



Science papers have few optional questions unlike the Arts papers.

Some teachers are frustrated, do not like their job, and assumed to be
failures.

Some students hate the teachers which most times lead to hating the subjects
too.

Students take long or even fail totally to adjust to the different teaching
methods when they change schools.

Some teachers and parents force students to go in for combinations which
they do not like.

Some students especially girls waste time in pitying themselves instead of
concentrating on studies.

Some head teachers are not very supportive when it comes to buying science
equipment and chemicals.

Students do not take time to understand but cram their notes.

Participants were asked how these changes could be overcome. Below were
some of their responses:

Students should read ahead of their teachers.

Students need a lot of determination. If teachers fail them then they should
have other alternatives like personal revision and self-teaching if possible.
Students should learn sharing notes with others from different schools.

There is need for students to trust teachers.

Participants should learn from role models.

Students and teachers should develop positive attitudes towards sciences.
Teachers should change their teaching methods if the students do not
understand what is being taught using the current methods.

Session 3: (2:00 -4:20) PM: Opening Ceremony
(Session presided over by Hon. Gordon Katende Ssematiko)

Item 1: Presentation of Challenges of teaching & le  arning science .

Ronald Kasendwa, a 2008 senior six student at Namilyango College who was in
charge of the workshop documentation, read out what the participants had
discussed as the challenges of teaching and learning science in Uganda.

Item 2: Inspiring Science Education for Girls Using ICT Project Overview
(Presentation was made by Kakinda Daniel, Project Coordinator)

Kakinda Daniel, the Executive and Training Director of SchoolNet Uganda gave
the participants and the Guest of honour an overview of the ‘Inspiring Science
Education for Girls using ICT ' project. The brief project overview covered the
project background, objectives, rationale for using ICT, roles and responsibilities
of the project partners, project activities and achievements so far.



(1) Project Background

Daniel told the participants that the Project was conceptualized as one of the
ways of supplementing the Ministry of Education and Sports strategies for
addressing the challenge of poor performance in sciences especially for the girls.
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Figure 2 :Failure Rate in Sciences at the Uganda @éicate of Education (UCE)

National statistics show that almost 42% of all the students who sit for the
Uganda Certificate of Education (UCE) obtain F9 in sciences. Baseline studies
done by Kyambogo University attribute the high failure rate in science to teacher,

learners, and administrative factors.

Teacher factors.

Teacher factors contributing to poor performance in sciences include:
Poor masterly of content, inadequate practical skills and innovativeness.
Theoretical teacher-centered approaches.

Poor planning and presentation.

Poor assessment and evaluation of learners' work.
Poor commitment to the teaching profession.
Underutilization of the available resources.

Lack of motivation.
Negative attitude.

Inadequate knowledge in preparation of solutions and reagents.



Use of out-dated text materials.
Poor lesson delivery — dictation of notes without demonstration.
Inadequate guidance and counseling to the learners.

Learner factors

Learner factors contributing to poor performance in sciences include:

Negative attitude towards sciences (manifested in: untidy work, absenteeism,
low concentration during the lessons, and indiscipline).

Peer and parental influences.

Poor reading, writing, and practical skills.

Administrative factors
Administrator factors contributing to poor performance in sciences include:

Inadequate support in terms of buying sufficient science equipment and
chemicals.

Inadequate monitoring and supervision of the teaching and learning
environment.

Inability to provide a conducive learning environment.

Poor recruitment and deployment of science teachers

Daniel outlined the strategies that the Ministry of Education and Sports
(MOES) are currently implementing in order to improve the performance in
science. He listed the following as some of the strategies:

(ii)

Making sciences compulsory to all O' level students.

Construction of science laboratories and libraries (with funding from the
African Development Bank).

Skewed recruitment of science teachers.

In-service training and study tours where it took 24 teachers to Malaysia.
Skewed government sponsorship (over 75%) towards science students in the
public universities.

Rationale of using Information Communication Technology (ICT) for
Science Education.

Kakinda noted that ICT combined with Teacher Pedagogical Professional
Development provides an opportunity for addressing some of the challenges of
teaching and learning of sciences:

Lack/inadequate instructional materials like books, equipment and chemicals
through the use of electronic books, virtual science labs, simulations & video
clips.

Abstract science concepts can easily be visualized and explained through the
use of animations and simulations.

Using video clips, the external environment can be brought into the classroom



helping to relate science to the daily life experiences of the learners.

* Young people love technology. Using ICT to deliver the science curriculum
makes science learning interesting and motivating.

* Providing teachers with modern tools of teaching (computers, DVDs, LCD
projectors) beyond the chalk-and-blackboard, makes teaching easier and
motivating, helping teachers develop a positive attitude towards work.

* Online resources would supplement use of out-dated books.

* Internet collaborative tools would facilitate social networking among teachers
and students facilitating knowledge sharing.

Figure 3 : Kakinda Daniel providing participants with the project overview

(i) Project Objectives:

Kakinda said that the 'Inspiring Science Education for Girls Using ICT' project
is specifically for girls not boys because it is aimed at contributing to the
Millennium Development Goal (MDG) 3: “Eliminate Gender Disparity in
Schools .” Though the integration of ICT in the teaching and learning of science,
the project partners hope not only to increase the participation of girls in sciences
but also to improve their performance in sciences.

The project is just supplementing the Ministry of Education and Sports efforts in
implementing its science policy and the girl child education policy.

(iv)  Project Partners (Roles & Responsibilities)

The Inspiring Science Education for Girls using ICT project partners include:
Barclays Bank (CSR); provided a revolving fund for 3 years to support the
importation of computers.



Ministry of Education and Sports; policy guidance, selection of the project
schools, and building the computer refurbishment center.

Digital links (UK); Sourcing computing, fund raising, and training of the local
technicians.

SchoolNet Uganda; provided a revolving fund to support the importation of
computers, testing and selling the refurbished computers, and the project
implementation.

Project schools; buying the computers, release of the students and teachers
for training and implementation of the project at school level.

Learnthings (South Africa)(potential partner); providing interactive educational
content.

Kakinda noted that the project doors are open to new partners.

(v) Project Activities
Kakinda told the Science With ICT Holiday camp participants that the project
activities of the Inspiring Science Education for Girls with ICT activities included:

Computer Refurbishment — Supply of affordable computers to schools and
individual teachers.

Advocacy — Aimed at getting more Govt support & eventual mainstreaming of
the project.

Sensitization - Aimed at school Heads, teachers, students, PTA to
demonstrate the project concept and get project buy-in.

Teacher training - build teachers skills and competence for integrating ICT in
the teaching of sciences.

Multimedia Digital Content Development — build teachers and students’ skills
in developing interactive multimedia digital content relevant to the Uganda
Science curriculum.

Uganda Digital Education Resource Bank (www.uderb.org) : Online repository
of resources identified or develop by teachers promoting sharing among an
online “community of practice”

Science Fairs/ Exhibition — Involving students actively in demonstrating the
application of science

Students’ Science with ICT Holiday Camps — Develop students’ life skills (self
—esteem, collaboration, communication & presentation skills), ICT skills,
competences to use ICT for learning science.

Project promotion & soliciting for more project partners.

Kakinda concluded by saying this was the second Science With ICT Holiday
Camp since the project was launched in June 2006.This camp mainly targeted A
‘level science girls from those projected schools which did not participate in the
first camp. Three of the girls who participated in the first camp would be co-
facilitating as Student Peer Educators.



Iltem 3: Opening Remarks by the Guest of Honour

The Science with ICT Holiday camp for girls was officially opened by Hon.
Gordon Katende Ssematiko, Member of Parliament representing Mityana North
constituency, vice-chairperson Parliamentary Science and Technology
Committee and a member of the Parliamentary ICT Committee.

Hon. Gordon Katende Ssematiko attributed the poor performance of girls in
science subjects to:
- Self pity by a number of girls.
Students resorting to just cramming notes due to lack of practical approach in
science teaching.
Shortage of science teachers.
Teachers and parents forcing students into combinations they don’t want.
Poor mastery of content and lack of adequate preparations by some teachers.
Government policy of compulsory science for all students up to S4 which
brought on board some schools which don’'t have the science infrastructure
and those not taking sciences as a priority.
Lack of role models. Students don’t get a chance of interacting with
successful people in the science field.

Fig.4: Hon Gordon Katende Ssematiko addressing the participants at the"opening

ceremony .

Hon. Gordon Katende Ssematiko encouraged the girls to do their best because
there is a high demand of scientists world wide.

He informed the participants that in the absence/shortage of the necessary
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science infrastructure, ICT was the way to go. He thanked the Inspiring Science
Education for Girls using ICT (Ministry of Education and Sports, Barclays Bank,
SchoolNet Uganda and Digital Links International (UK) for leading the way by not
only providing the computers but by also building the necessary pedagogical
capacity for schools to be able to use ICT to enhance the teaching and learning
of science.

Session 4: (4:40 -5:30) PM: Presentation of two p ersonal testimonies of
the previous camp participants’ sciences
(Session facilitated by Aminah Namwabira and Stella Namuganza)

Two SPEs (Student Peer Educators) who had attended the previous Inspiring
Science Education for Girls using ICT camp that was held in May at Gayaza High
School; Aminah Namwabira and Stella Namuganza shared their personal
testimonies about how the previous Science With ICT Holiday camp had
changed their lives.

The purpose of this session was to use students as inspirational role models for
the participants of the holiday camp to show the impact the project can have in
the life of the girls.

How Inspiring Science Education For Girls Using ICT project has changed
my life — Personal testimony by Aminah Namwabira

Aminah Namwabira (aminahsitenda@yahoo.com), is a Student Peer Educator in
the Inspiring Science Education for Girls Using ICT project and a 2008 senior six
student in Wanyange Girls' School offering PCB/Agric. Namwabira was one of
the participants in the previous camp that was held in Gayaza High School in
May.

Namwabira, said that before the camp, she really had little knowledge about
computers and computing and she specifically only knew Microsoft Word as a
computer application. She also accepted that she knew about the Internet but
could only use it for sending and receiving e-mails.

She said that the camp was a turning point in her life where she met students
from other schools and continued co-operating with them in different subjects
during and after the camp.

She said that at the camp got to know some inspirational people, gained self-
confidence, and got to love what she was doing during the camp.

“During the camp, | was inspired by Engineer Allen Nansubuga. She made me
believe that we, the women can also make it to important high positions.”
Namwabira Said.

Namwabira said that during and after the previous camp that she attended in
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May 2007, she made several achievements as an individual. Among those she
short listed were the following;
She made a lot of friends (both teachers and students).
The computer became her closest friend.
She lost all the fear she had, gained her self-esteem, and improved her
communication and presentation skills.
She and her group were able to record educative lessons on cassette tapes,
CDs, VCDs, and DVDs.
She managed to attend a head teachers' workshop where she was a co-
facilitator.
She was able to get help anytime from teachers of other schools like Mr.
Ssenkubuge Lawrence, of St. Henry's College Kitovu through e-mail
She now patrticipates in on-line sharing of knowledge with students from other
countries and schools using the ictcamp@uderb.org mailing list and the
UDERB website (http://www.uderb.orq ).
She received her first certificate in ICT.
She participated in the school science fair exhibition where she was voted the
second best presenter overall.

Namwabira, said that the camp had made her a national asset, changed her
from the traditional methods of learning to using ICT, made her learn to live
responsibly, become a fluent speaker, an ICT addict, and acquired the “computer
wizard” nickname at her school.

On returning to school, after the camp, Namwabira make a report to the DOS
(Director of Studies) and to the Head teacher about the camp and also advocated
for the use of ICT in the learning of science.
As result, she was given keys to the school computer room and appointed as the
head of the Student ICT Department. In this position, she has been able to
change and implement the following;
A ‘Level girls are allowed to use the Computer lab for study during prep.
Science classes started using the Internet as a learning resource.
Together with the DOS initiated an ICT project (Education for the Rural
People using ICT) where they have 7 rural schools currently on board.

“Thank you very much Mr. Kakinda and the other SchoolNet Uganda officials and
the entire project partners for that love that you are showing the girl child.”
Namwabira concluded.

How Inspiring Science Education For Girls Using ICT project has changed
my life — Personal testimony by Stella Namuganza

Stella Namuganza (drstellos@yahoo.com), is also a Student Peer Educator in the
Inspiring Science Education for Girls Using ICT and a in her 2008 senior six
vacation from Wanyange Girls' School where she was offering PCB/FN.
Namuganza was one of the participants in the previous camp that was held in

12



Gayaza High School in May 2007.

Namuganza said that before the camp she:
Did not know much about computers.
Had different imaginations of the science concepts that were taught in class.
Did not have much passion for science subjects.
Did not like the teaching profession.
Did not think that ICT gadgets could be used in the teaching-learning process.
Had poor communication skills.

During the Science with ICT Holiday camp, Namuganza was able improve on her
presentation and communication skills, learned using Microsoft Power Point as a
presentation application software, and was introduced to use of the virtual
laboratories, animations and simulations in science.

She also said that her attendance in the previous camp really brought a big
change in her life.
Among the many changes she mentioned the following;

Learning became more interesting and easier.

Made more friends.

Can now communicate properly and professionally.

Can now use computers in communication.

Increased her typing skills and speed.

Gained more interest for animations, simulations, and virtual reality models.
Likes sciences with a passion.

Now likes the teaching profession.

Now moves with the trend of the DOT COM world.

Namuganza concluded by thanking SchoolNet Uganda and all the project
partners for all the support and concern they have for the girl child

Day 2: (Monday 17 ™ Dec 2007): Programme
* SPE stands for Student Peer Educators

Time Activity By Whom

8: 00— 9: 00 AM | Participants watching a DVD movie of Kakinda Daniel
“Africa Goes Digital”.

9:00 -10:40 AM Using ICT to enhance the teaching and | Kakinda Daniel
learning of science

10:40 -11:00 AM HEALTH BREAK

11:00 -1:00 PM Physics Virtual Experiment: Stella Namuganza
Determination of focal length of a lens.

1:00 -2:00 PM LUNCH

2:00 - 3:40 PM Using Internet as a learning tool Diana Nalubega
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3:40 -4:00 PM

HEALTH BREAK

4:00 -5:30 PM

Using Internet as a learning tool

All facilitators

Session 1: (8:00 -9:00) AM: Africa Goes Digital DVD

(Session was facilitated by Kakinda Daniel)

Documentary.

Kakinda screened a documentary “AFRICA GOES DIGITAL” which was
produced by the UN Economic Commission for Africa. The documentary
examines the different approaches and attempts to bridge the internal and global
digital divide in four African countries; Uganda, Rwanda, Ethiopia and Ghana.

In Uganda, the documentary covers some work by:
- Nakaseke Telecentre — ICT for the rural poor featuring the 78 year old woman
providing computer training to other old women.

SchoolNet Uganda

rural school in Mukono.
Uganda Communication Commission (UCC) —Telecommunication Regulator
Health Information Network — ICT in Health featuring Kalisizo Hospital in

Masaka.

- ICT for Education featuring St. Peters -Nkokonjeru, a

Uganda National Association for the blind — ICT for the disabled (Assistive
technologies) featuring the use of email and Internet by the blind.

In Rwanda, the documentary covers some work by:
Ministry of Justice, Rwanda — featuring the use of ICT in documenting the

testimonies of the genocide by the Gacaca Courts.

Mr. Paul Kagame, President of the Republic of Rwanda — his vision to turn
Rwanda into an ICT hub in the region.
Ministry of Education, Science, Technology and Scientific Research, Rwanda
featuring the heavy investment in ICT training.
African Virtual University, Kigali Institute of Science and Technology.

Rwanda Computer Network- featuring assembling of Gorilla computers in

Rwanda.

Nyamata Tele-Service Centre — an example of a rural telecentre

In Ethiopia, the documentary covers some work by:
- Department of Computer Science, Addis Ababa University — featuring the

development of multilingual content management software.

The UN Economic Commission for Africa —featuring the training of members
of parliament in ICT for Development.
Local Administration — featuring the use of touch screens to get information
about services provided by government (what documents are required and

the fee).

Ministry of Education — featuring broadcasting of lessons from a central
location in Addis Ababa via satellite to plasma screen in classrooms to a
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network of over 600 secondary schools.
Genuine Leather Craft PLC — featuring Internet advertisement for promoting
business.

In Ghana, the documentary covers some work by:
Ghana Ports — featuring the use of ICT to check the contents of the
containers this increases cargo delivery and easy assessment of taxes.
Ministry of Justice — featuring using computers to record proceedings of court
cases leading to more transparency and speedy disposal of court cases.
Busy Internet — featuring a technology incubator.
A mobile Trailer equipped with computers, mobile generator and a satellite
dish — featuring the training of chiefs in the use of internet.
Outsourcing services — where people in Ghana using ICT to do work for
companies in USA and Canada.

The purpose of showing this documentary to the participants was to open their
eyes to the very many areas where ICT is used in the work place and to motivate
them to take ICT seriously and as a basic skill which everyone needs to have in
order to be functional and competitive in the 21 century.

Post-viewing discussion

After viewing the documentary, participants were engaged in an interactive
discussion which centered on the following questions.

* What is Information Communication Technology (ICT)?

* How is ICT used in the different sectors of our society?

* Why did the Government of Uganda set up a Ministry for ICT?

*  Why does the Ministry of Ministry of Education and sports need to invest in
ICT and to ensure schools use ICT in teaching and learning?

* Why do the schools need to invest in ICT?

* Why do teachers need to be ICT literate?

* Why do students need to be ICT literate?

Below were some of the responses of the participants to the post-viewing
discussion questions.

(i) What is ICT?
ICT is Information Communications Technology in full, and it means the ways

of how technological devices or gadgets can be integrated in the transfer of
information and data (communication).
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(i) Why does the Government of Uganda need to invest in ICT (Ministry of ICT,
Parliamentary Committee on ICT, and more)?

To enable the citizens of the country access to government services,
communicate and link up with other people in the parts of the country and in
the rest of the world in the shortest time possible.

The world is now a global village and has gone ICT.

(iif) Why does the Ministry of Ministry of Education and sports need to invest in
ICT and to ensure schools use ICT in teaching and learning?

ICT can be used to standardize what is taught in schools and can help in the
teaching of the abstract concepts.
The current trend of the corporate world requires ICT literates.

(iv) Why do schools need to invest in ICT?

To enable the sharing of information between schools electronically.
To improve on the teaching and learning resources available to the students
and teachers.

(vi)  Why do teachers need to be ICT literates?

To replace the out-dated information in text books with up to date information
researched from the Internet.

To improve on the quality of content that they pass on to the students.

To share knowledge with other teachers in other geographical locations and
schools.

(vii) Why do students need to be ICT literates?

Learn how to improve on their researching techniques.

Share the different notes they get with students in other schools.

To improve their notes they get in class with notes researched from other
resources like the Internet.

Section 2: (9:00 -10:40) AM: Using Educational Tech nology to enhance the
teaching and learning process.

(Session was facilitated by Kakinda Daniel)

Kakinda began with giving a simple description of the current situation of the
education system in the Uganda schools. He said the text books still remaining
the basic unit of instruction, “talk and chalk” is the predominant teaching method
used to convey information by teachers, hardly any teachers are using ICT in
their teaching and where schools have bought computers and installed the
Internet, the computers are used for computer studies and not for any other
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subjects and during their free time, the students use computers and the Internet
as a source of entertainment and not for education research.

Kakinda outlined some of the strategies the Uganda schools are employing to
improve the students -academic performance. These strategies included:

Remedial lessons after classes and on the weekends.
Stoking the school library with books.

Discussions and seminars.

Extra science practicals in the evenings and on weekends.
Use of external resource persons and role models.
Educational tours and excursions.

Early syllabus coverage through additional lessons.
Professional development for teachers

Kakinda appreciated the strategies and efforts that the Uganda schools are
currently using to improve their students' performance. He however noted that
there was need for schools to re-think the way the teaching and learning is done.

He suggested other strategies which can be used in supplement the current
strategies which included:

Supplementing the text-books with information from the Internet.

Making learning more fun and interesting.

Creating interaction with the content which engages attention.

Providing immediate feedback.

Varying the type of content. Images, sound, video and text work together to
build memory in several areas of the brain resulting in better retention of
material.

Considering the different learning styles of students.

- A visual student comprehends information better through diagrams,
pictures/photographs and watching video.

- An auditory student learns best by listening to orally presented
information.

- A kinesthetic student learns best through hands-on activity (touching,
creating or doing).

Kakinda used the web links below to illustrate the richness of the Internet as
learning and teaching tool which can greatly supplement the rare, expensive and
often out-dated textbooks.

Online Biology Book (http://ridge.icu.ac.jp/biobk/biobooktoc.html ).
The Human Skeleton (http://www.eskeleton.orq ).
Physics Educational Technology
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(http://www.colorado.edu/physics/phet/web-pages/index.html.
Interactive Physics Content (http://www.walter-fendt.de/phlle/ ).
The Geography Site (http://www.geography-site.co.uk ).

Physics and Chemistry (http://www.physchem.co.za)

He however cautioned participants that Internet unlike a book library was not
initially designed for educational purposes and therefore it is quite difficult to find
what you need and there is need to validate the quality of the educational
material on the Internet.

He informed the participants that SchoolNet Uganda had developed the Uganda
Digital Education Resource Bank (www.uderb.org ) as a one stop centre where
teachers and students can access links to some websites which have been
identified by Uganda teachers as relevant to the Uganda curriculum.

Kakinda used a number of animations, simulations, photos, video clips and
virtual reality models to illustrate ICT can be used to enhance the teaching and
learning of science.

Session 3: (11:00 — 1:00) PM: Physics virtual exper iment: Determination of
focal length, f, of a converging lens.

(Session was facilitated by Stella Namuganza, a student peer educator)
After Stella Namuganza introduced participants to the optics simulation available

online at
http://phet.colorado.edu/new/simulations/sims.php?sim=Geometric Optics

Thereafter participants were asked to do the Physics virtual experiment whose
instructions are detailed in Appendix 2.
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Figure 4 :Participants doing a virtual Physics Expe riment

Sharing the experience of the virtual Physics Exper  iment

After the hands-on practical, the participants to share their experience with the
Physics virtual experiment at the plenary session.

Below were some of the responses from the participants:

- It was challenging to find the suitable scales of the graph.

The arrangement of apparatus was easier than it is in the real practical.

It was quite difficult and challenging to deal with virtual objects.

The virtual experiment was very strange. It was the first time for almost all the
participants to do a virtual experiment.

The virtual experiment seemed easier than the real practicals and this could
cause false confidence in the students.

The practical produced accurate measurements.

Locating the position of the image was very easy.

Students may easily get addicted to these virtual experiments.

Virtual practicals save time of preparations and apparatus arrangements.

The participants requested SchoolNet Uganda to provide them with the virtual
experiment software.

Session 4: (2:00 -3:40) PM: Using Internet as alea rning tool
(Session was facilitated by Diana Nalubega)

Diana Nalubega demonstrated to the participants how to search for information
on the Internet using the Google (www.google.com ) search engine.
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The participants were then divided in groups of fours. Members of each team
was required to collaboratively research about a specific topic. Each team was to
prepare a PowerPoint presentation.

Each presentation was to cover the following:

The topic that they had searched for.
The name of the site visited its description and URL.
The useful information that they had found on the site.

The potential of what they had researched about in helping them learn
science.

The advantage of using the type of information found on the Internet
compared to that found in books.

How they felt about having found the resources.

The challenges that they encountered during their research.

Session 5: (4:00 -5:30) PM: Using Internet as a le arning tool (Continued)
(Session was facilitated by the Student Peer Educators)

As the participants continued to search for learning materials on the Internet, the
student peer educators provided support to the participants on how to put
together their PowerPoint presentations.

Participants without functional email address were also helped to sign for one
and also to use their emails to send and receive messages.

The computer lab remained open up to 11.00 pm to allow participants to do
private research on the Internet.

Day 3: (Tuesday 18 ™ Dec 2007): Programme

Time Activity By Whom
8: 00— 10:40 AM | Group presentations about the previous | Lawrence
day Internet research”. Ssenkubuge
10:40 -11:00 AM HEALTH BREAK
11:00 -1:00 PM Virtual Chemistry Laboratory exercise Lawrence
Ssenkubuge

1:00 -2:00 PM LUNCH

2:00 - 3:40 PM - Introduction to the Uganda Digital Kakinda Daniel
Education Resource Bank
(www.uderb.orq ).

Subscribing to the ictcamp@uderb.org
mailing list. Matovu Richard

3:40 -4:00 PM HEALTH BREAK

4:00 -6:30 PM - Introduction to iIEARN Kakinda Daniel
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(www.iearn.orq). Kakinda Allan

Student personal testimony Buwembo
Charles.

Session 1: (8:00 -10:40) AM: Group presentation abo ut the previous day
Internet research

(a) The useful information that participants found on the Internet .
Below is some of the Information participants found useful.

(i) Egg incubation and Embryonic Development.

http://www.urbanext.uiuc.edu/eggs/about.html

This course is designed to provide elementary and high school teachers with
knowledge on the chicken's egg, its importance to man, and its role in
reproduction of the species.

(i) Detailed information about blood circulation explained in form of text, graphics
and animation of how the blood flows
http://www.pbs.org/wnet/redgold/journey/phase2 al.html

(iif) Forms and types of lens.

http://en.wikipedia.org/wiki/Lens

(iv) Evidence for Evolution.

Evolution is the process by which the present diversity of plant and animal life
rose from the earliest and most primitive organisms.
http://en.wikipedia.org/wiki/Comparative_anatomy

Two major concepts of comparative anatomy are discussed; Homologous and
Analogous structures.

(v) Kepler’s Laws of Planetary Motion
http://www.glenbrook.k12.il.us/gbssci/phys/Class/circles/u6l4a.html

(vi) Photoelectric effect

The photoelectric effect is a quantum electronic phenomenon in which electrons
are emitted from matter after the absorption of energy from electromagnetic
radiation such as x-rays or visible light.

Notes and explanations (http://en.wikipedia.org/wiki/Photoelectric_effect )
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(vii)  Price Mechanism

Price mechanism refers to business organization where consumers, producers
and the resource owners engage themselves in productive activities being
guided with price and profit signals

http://www.bized.co.uk/learn/economics/govpol/macropolicies/interest/exchange/i
nterest rate 13.htm

(ix) Economics Simulation — Virtual worlds (economy, developing country, factory,
farm & bank).
http://www.bized.co.uk/virtual/home.htm

(viii) The Water Cycle: Transpiration

(b) Advantages of using the type of information fou nd on the Internet
compared to that found in the books

Participants mentioned the following as some of the advantages of using the

Internet as compared to using textbooks.
Using the Internet makes the research easier and is not as cumbersome as
using textbooks.
The Internet provides more illustrations.
It is easy to find any information on any topic.
Information on the Internet is better explained.
Internet has animations and simulations unlike textbooks.
Information on the Internet can easily be shared with other people. You just
email the URL of the website.
Internet gives a wide variety of the same information on the same topic in a
short period of time.
Information on the Internet can be accessed by anybody any where in the
world.
Using search engines helps you to get information more easily than opening
pages in a book.
The Internet gives clear diagrams than in books where some of the diagrams
and photographs are not clearly seen.
The diagrams, photographs and animations on the Internet widen our thinking
and understanding capacity.
The Internet has a lot of links and a variety of information and thus one is able
to extract a lot of information on a given topic.
With Internet, one can teach oneself.
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The simulations and animations make work more real and easier to
understand.

(c) Challenges the student encountered from the Int  ernet research .

The participants mentioned the following as some of the challenges they
encountered while researching for learning materials on the Internet.
Difficulty in choosing the right link with the best information.
The very many good advertisements and pictures on the Internet are
destructive. One needs to be much focused in order to remain on task.
Typing was a problem for some students.
It was difficult to get the necessary animations and simulations.
Could not hear the video and audio clips due to absence of speakers.
The Internet gives a lot of information. In the end you fail to get what you
want.
Sometimes the Internet gets so slow that you need to be very patient.
- Takes some good concentration for one to complete the work reasonably
before.

Session 2: (11:00 -1:00) PM: Chemistry Virtual Expe riment

Figure 5: Lawrence Ssenkubuge providing individual ized guidance to students

The objectives of this session included:
To enable participants discover some of the chemistry experiments they could
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do or support using the virtual chemistry lab.

To let participants have an experience in performing a titration (Strong acid —
strong base) experiment using the virtual chemistry lab.

To let participants meditate and plan how to lure fellow teachers/students to
use virtual chemistry to improve science teaching/learning.

Participants were given two hands-on activities.

0] Exploring the virtual chemistry lab (See appendix IV for details).

(i) Strong Acid- Strong Base Titration using the virtual chemistry lab (See
appendix V for details).

Session 3: (2:00 -3:40): Introduction to the Uganda Digital Education
Resource Bank (' http://www.uderb.org )
(Session was facilitated by Kakinda Daniel and Matovu Richard)

Figure 6: Kakinda Daniel briefing students about th e Uganda Digital Education Resource
Bank (www.uderb.org ).

Kakinda Daniel told the participants that as an attempt to solve the challenges of
finding relevant information on the Internet, SchoolNet Uganda put together the
Uganda Digital Education Resource Bank.

He then told the participants that SchoolNet Uganda but together the Uganda
Digital Education Resource Bank (UDERB) (www.uderb.org ) after realizing that
having a lot of information on the Internet poses a big problem to the teachers in
itself. It is so difficult to find content which is relevant to the Uganda curriculum.
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As such very few Uganda teachers and students use Internet as a teaching and
learning resource.

Daniel told the participants that UDERB contains digital materials and content
that are created or have been identified to be useful by Ugandan teachers. The
Uganda Digital Education Resource Bank (UDERB) is a clear manifestation of
the benefits of belonging to a network. If there are 100 teachers in a network and
each finds and shares one good resource per team then each of the teachers will
have access to 100 good resources per team.

Daniel gave participants a walk through the Uganda Digital Education Resource
Bank website. He in particular noted that the most popular content on the website
are the web links to the interactive subject animations and simulations especially
for sciences and the downloadable past papers. Teachers/students can just
download the past papers even from an Internet café, save them on a flash disk,
ready for printing.

Kakinda noted that since the Uganda Digital Education Resource Bank is on the
Internet, it is easily accessed by anyone anywhere in the world. He also said that
the site receives on average above 60 unique visits per day with the majority
coming from Uganda, United States and UK.

Matovu Richard introduced the participants to the ictcamp@uderb.org mailing
list. The participants were assisted in confirming their subscription to the mailing
list.

Richard cautioned the participants that when using a mailing list, one needs
always to respect, its netiquette. Netiquette are unwritten rules which must be
respected by all those using mailing lists.

Below are some of the aspects of the netiquette:
Do not use slangs.
Be precise and concise.
Always remember the target audience.
Never write all in capital letters.
Don’t send personal issues on the mailing list.
Read through whatever you are going to send before sending it.
Never make personal attacks on a mailing list.

Participants were then asked to share their Internet research presentations with
others using the ictcamp@uderb.org mailing list.
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Session 4: (4:00 -6:30) PM: Introduction to the iEA RN (International and
Education Resource Network (www.iearn.org )

(Session was facilitated by Kakinda Daniel, Kakinda Allan and Buwembo
Charles)

This session covered four major areas:
1. Social Networking
2. Tele-collaboration
3. IEARN (International Education and Resource Network).
4. Testimonies from two students who had participated in IEARN activities.

(i) Social Networking.

After a brainstorming session on what social networking is and the benefits of
social networking, the following key points emerged:

Social Networking is connecting and working with people of common interest for
the purpose of:
- Uncovering opportunities.

Increasing knowledge.

Sharing information, ideas & experiences.

Building relationships.

Meeting inspirational role models.

Breaking professional and social isolation.

Increasing self confidence and self esteem.

Discovering our potential

(ii) Tele-collaboration.

Tele-collaboration comes from two words; tele — at a distance and co-labor —
working together. Tele-co-labor therefore means working together at a distance.

Tele-collaboration is communicating and working with other people in a different
location using Internet technologies (e.g. www, email, mailing lists, chat rooms,
discussion forum, group ware, video conferences, instant messaging etc). It
involves sharing and exchanging information, working together towards a
common goal hence building a community.

Kakinda told the participants that tele-collaboration makes the world a global
village and enables one to get the benefits of global social networking.

Kakinda cautioned the participants that though there are some many tools,
students can use for social networking (the so called web 2.0 technologies),
there is need to ensure the use of a safe online environment. He thereafter
introduced the participants to iIEARN (International Education and Resource
Network — www.iearn.org ).
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(i) IEARN — International Education and Resource Network (www.iearn.orq)

IEARN is a non-profit global network of over 20,000 teachers, 3 million students,
120 countries, 30 languages that empowers teachers and youth to collaborate
through a global telecommunications network on academic, social and
environmental action projects designed to make a difference in the world.

IEARN'’s core objective is to create a “global village” where teachers and students
work collaboratively across national, religious, geographical, racial and cultural
boundaries. Hopefully have citizens in the future that are educated not only in
academic “basics” but also in the knowledge, skills and attitudes necessary to
work together in the age of globalization

Kakinda who is also the IEARN coordinator for Uganda briefed the students
about how to register (registration is free) and become members of iEARN and
how to link up with students and teachers across the globe through the iIEARN
collaborative centre.

He encouraged the students to join the ongoing discussions in the Youth Forum
and the teachers to join the discussions in the Teachers Forum. These interactive
forums can only be accessed by members at https://login2.iearn.org/

Incase one need to initiate a discussion topic in the forum, below are some of the
issues one needs to consider:

What is the issue? Is it local or global?
Phasing the issue
- Title must be catching.
- Language & tone (brief, no slung, plain simple English, not telling
but asking for contribution, open & flexible).
. Keeping the discussion going.
- Author needs to keep responding to the posting.
- Author needs to value the contribution of the members.
. Cultural & religious sensitivity
. Format of contribution? (text, sound, graphics, video)
. Output of the discussion?
- Periodic summary posted in the forum.
- Website
- Presentations (school, other schools, conferences (local &
international).

In addition to the online discussions, IEARN offers tele-collaborative project with
other schools across the globe, online professional development course for
teachers and face-to-face annual teachers’ conferences and youth camps.

The international annual conferences and youth camps are hosted in different
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countries to give members an opportunity to experience the different cultures;
Argentina (1994), Australia (1995), Hungary (1996), Spain(1997), USA (1998),
Puerto Rica (1999), China (2000), South Africa (2001), Russia (2002), Japan
(2003), Slovakia (2004), Senegal (2005), Netherlands (2006), Egypt (2007),
Uzbekistan (2008) and Morocco (2009).

Kakinda noted that the a good number of Uganda teachers and students always
make it these exciting and enriching conferences and cited the example of the
Egypt (2007) conference where 5 Uganda teachers and 3 students attended.

(iv) Personal testimonies of students who have been involved in IEARN activities.

The purpose of this session was to inspire the students to join iIEARN by listening
to the experience of other students. Two students shared their experiences with
IEARN.

Student 1: Kakinda Allan

In order to focus the testimony, Daniel asked Allan the following questions:
1. Which iEARN discussion forums did you participate in?
2. For each forum:
- What was your motivation for joining?
- What was the scope of the members?
- What issues were discussed?

Allan informed participants that he had participated in a number of IEARN
discussion forums which included: Feeding minds, Fighting hunger, Fight against
HIV/AIDS, Malaria and Cancer and the Child Soldier.

(a) Feeding minds, fighting hunger

Motivation : Wanted to get involved in problems facing Africa (hunger,
malnutrition, poverty, food security).

Scope: Students & teachers from USA, Iran, Pakistan, Canada & Uganda
Issues discussed : Causes and possible solutions to hunger, poverty,
malnutrition and food security.

(b) Fight against HIV/AIDS, Malaria and Cancer

Motivation: Wanted to share my experience, listen to others and learn what
countries were doing to eradicate these diseases.

Scope: Students & teachers from Uganda, Botswana, USA & South Africa.
Issues discussed : Causes & possible ways for eradicating these diseases.
(c) Child Soldier

Motivation : Wanted to learn about child soldiers (causes, what they go through,
how they are affected, how to get out, countries mostly affected) & to share my
thoughts how they can live profitably there after.

Scope: Students from Sierra Leone, Ivory Coast, Sudan, Uganda & Canada.
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More about Kakinda Allan s tele-collaborative activities testimony can be
obtained from: http://schoolnetuganda.sc.ug/testimonies/allan-kakinda.htm

Student 2: Charles Buwembo

In order to focus Charles -testimony, Daniel asked him to respond to the following

guestions:

Which iEARN conferences have you attended?

How did you make it to those conferences?

What were the major reasons for your attendance?

How did you feel traveling in air for the 1st time?

How did you feel presenting at an international conference?

What did you benefit from participating in iEARN and attending the iIEARN
international conference?

7. What activities at the Youth Camp did you like most?

QA ONE

Charles shared with the participants, his experience at presenting at two iEARN
conferences; one at the annual iEARN International conference held in
Netherlands (2006) and at the at IEARN-UK conference, 26th June Wales, UK.

More about Charles Buwembo s tele-collaborative activities testimony can be
http://schoolnetuganda.sc.ug/testimonies/charles-buwembo.htm

After Allan ssand Charles s testimonies, participants were asked what they though

were the benefits of participating in tele-collaborative projects especially through
the iIEARN network.
Below were some of the responses from participants.

By working together through technology with peers around the world, students
learn:

- Collaboration.

- Team work skills.

- Cross-cultural understanding and respect.

- Critical thinking and organizational skills.

- Research skills & Interviewing skills.

- Analytical skills and problem-solving.

- Peer-teaching and peer-learning.

- Communication, Information organization,& presentation skills.

- Marketable skills.

- Self esteem and self- confidence.

- How to meet deadlines.

- Global issues (Think globally but act locally)

- Different perspectives of the same issues.

- To identify their own unique skills, strength and talents.
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- To take initiatives
- Technology skills — but not in a theoretical vacuum but as educational tools.

Day 4: (Wednesday 19 ™ Dec 2007): Programme

Time Activity Led by Whom
8:00-9:00 AM - Reflection on the virtual chemistry Diana Nalubega
experiment: Strong Acid-Strong Base

Titration.

Attaching and sending attachments to
the ictcamp@uderb.org mailing list.

9:00 -10:30 AM | Projectile motion using the PhET simulation | Lawrence
Ssenkubuge

10:40-11:00 AM | HEALTH BREAK

11:00- 1:00 PM | Reflecting on the projectile motion exercise.

1:00 -2:00 PM | LUNCH

2:00 -3:40 PM | Biology: Evolution exercise using the e- | Diana Nalubega
Skeletons project

3:40 -4:00 PM | HEALTH BREAK

4:00 - 5:30 PM | Completing Presentations

Session 1: (8:00 -9:00) AM: Reflections on the Virt  ual Chemistry Laboratory
and sending a file attachment to the mailing list.
(Session was facilitated by Diana Nalubega)

The main aim of this session was to develop participants’ skills in attaching files
to emails and sharing them with other participants using the ictcamp@uderb.org
mailing list.
Participants were asked to reflect on the virtual chemistry experiment they had
done the previous day and prepare a report in a PowerPoint covering the
following:
- What they liked about the chemistry virtual laboratory.
The challenges that they faced while using the virtual lab.
How the laboratory would improve the way chemistry is taught in their
schools.
Whether the laboratory would make a change if it was introduced in their
schools and the reasons as to why they said so.

With guidance from the facilitators all participants were able to upload and
download attachments from the ictcamp@uderb.org mailing list from their
personal emails.

Session 2: (9:00 -10:40) AM: Mathematics: Projectil e motion using the PhET
Simulation.
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(' http://phet.colorado.edu/new/simulations/sims.php?sim=Photoelectric Effect )
(Session was facilitated by Lawrence Ssenkubuge)

Participants were asked to do use a virtual mathematics experiment using
projectile simulation.
(See details in Appendix VI)

Participants +eflection.

a

Below are some of the reflections participants had about the projectile simulation.

The practical seemed to be easier than how it might be in the real life.

The practical made the learning of the practical easier and simpler.

The practical broke the imaginary and abstract concepts.

The experiment was a bit difficult.

Teachers should use this method of teaching in the more theoretical topics

Session 3: (2:00 -3:40) PM: Virtual Biology Experim  ent: Evolution — Comparative
Taxonomy using the eSkeletons project (  www.eSkeletons.org )
(Session was facilitated by Diana Nalubega)

Appendix VII gives the details of the exercise participants did.
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Figure 7 : Results of one of the participants

Day 5: (Thursday 20 ™ Dec 2007): Programme

Time Activity Led by Whom

8:00 -10:40 AM | Participants finalize their presentation and | Student Peer
send them to the ictcamp@uderb.org | Educators
mailing list

10:40-11:00 AM

HEALTH BREAK

11:00- 1:00 PM | Presentations by participants at the plenary. | Participants

1:00 -2:00 PM | LUNCH

2:00 -3:40 PM | Participants prepare their report to the | Diana Nalubega
Ministry of Education

3:40 -4:00 PM | HEALTH BREAK

4:00 - 5:30 PM | Presentations by participants at the plenary. | Participants

Closing ceremony

Guest of Honour

Participants’ presentations

The topic /item search for.

The information found.

The web address (URL) of the resource found.
The potential (advantage) of using the resource in improving the teaching and
learning of science..
Any challenges encountered in the process of finding the resource and
putting the presentation together.

Participants made presentation on different topics they had researched on the
Internet. Each presentation had the following format.

Presentations covered a range of topics across the science subjects.
Alternations of generations (Biology) — by Oliver Sapiri
Circular Motion (Physics) — by Devas Ainamatsiko
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Planetary Motion (Physics) — by Gloria Kawumba

Locomotion (Biology) — by Edward Mwanje

Blood Journey (Biology)

Bone formation (Biology) — by Nyafuono Gaudensia Mary

Optics (Physics)- by Diana Nasasira

Transpiration (Biology) — by Nalumu RoseRitah

Lens (Physics) — by Male Ann

Evidence of Evolution- Comparative Anatomy (Biology) — by Banangaki Viola

Kepler s laws of planetary motion (Physics) — by Nabwami Jane

Thermal equilibrium & chemical equilibrium (Chemistry) — by Atako Peace
Photoelectric effect (Physics) —by Winfred Namuyiga

Price Mechanism (Economics) — by Nayiga Rashida

The structure & Nutrients in an egg — by Aguti Scovia Benna.

Closing Ceremony and closing remarks by the Guesto  f Honour

The Science with ICT Holiday camp for girls was officially closed by Mr. Nsumba-
Lyazi, the Assistant Commissioner Secondary (comprehensive) who also
presented certificates of completion to the participants.

Report of the participants of the Science With ICT Holiday camp.

A representative of the participants presented their report to the Guest of Honour.
The report covered the following areas:

(i)

(if)
(iii)
(iv)
V)

(vi)

The challenges students face in the learning of sciences.

The fears participants had at the beginning of the Holiday camp.

The expectations participants had at the beginning of the holiday camp.
The challenges participants experienced during the camp of using ICT in
the teaching and learning of science.

The benefits participants experienced during the camp of using ICT for
teaching and learning of science.

The way forward for the participants (what we commit ourselves to do after
the camp).

(vi)  The recommendations to the schools.
(viii)  The recommendations to the Ministry of Education and Sports

(Appendix VIII gives the full participants’ report)
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Closing Remarks by the Guest of Honour

Figure 8 : Mr. Nsumba -Lyazi addressing the Scienc#ith ICT Holiday Camp participants.

The Guest of Honour, Mr. Nsumba-Lyazi started by thanking Kakinda Daniel (the
key coordinator of the Science With ICT Holiday camps for girls, the Inspiring
Science Education for girls using ICT project (SchoolNet Uganda, Barclays Bank,
Ministry of Education and Sports and Digital Links International), the project
schools, the hosting school (Gayaza High School) and the participants for their
contributions in their respective capacities.

He appreciated the fact that the camp had a national scope because it brought
together students from schools across the country. He stressed the fact that
Science and technology were the key drivers of development and that is why a
lot of attention was being put by the Ministry of Education and Sports and there is
no way one can run away from science.

The government through the Ministry of Education and Sports made sciences
compulsory in all secondary schools up to Uganda Certificate of Education (UCE)
and through the science policy is being implemented. The science policy is to
assist the government to produce many science teachers, doctors and experts
who will eventually spearhead the development of the country.

Mr. Nsumba-Lyazi challenged the participants the participants to put maximum
effort and interest in the study of science because the hope of the Ministry is in
them to lead the development of this country.

He informed the participants that the Ministry of Education and Sports has met a

number of challenges in the implementation of the science policy which it is trying
to address.
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These challenges include:
Lack of enough science teachers.
Lack of sufficient science labs and equipment.
Negative attitude of many stakeholders to the teaching and learning of
sciences. Many think that sciences are for me and not for girls.

The Ministry of Education and Sports is using a number of strategies to address

the above challenges which include:
Recruiting of very many science teachers in comparison to the Arts teachers
who will help in the big science drive.
Construction of more science laboratories especially at the girls’ schools.
Providing schools with science kits which the schools can use to improve the
teaching and learning process.
Using science and technology to improve the teaching f sciences. He cited
out the Cyber technology solutions project where 100 schools across the
country a using technology to improve the teaching of sciences.
The Inspiring Science Education for Girls using ICT project implemented by
SchoolNet Uganda in partnership with Barclays Bank, Digital Links, Ministry of
Education and Sports where attention is focused on the girls. He thanked the
partners for their time, effort and resources put in the project.
In-service training for science teachers through the SESEMAT project where
teachers are taught new and innovating methods of teaching so that they can
teach science in a practical way. Teaching students in a practical way would
increase their thinking capabilities enabling the outputs of the education
system to create industries and innovations that are a key to economic
development.

Mr. Nsumba-Lyazi was happy to note that there was a big change in the use of
technology by the students as shown by the testimony of Aminah Namwabira
from the Wanyange Girls School who was able to influence both the school
administration and the students.

He called upon the participants not to monopolize the knowledge gained from the
camp but to share it with other students and teachers. They should use the
knowledge and skills gained at the camp to advance themselves and others. It is
not possible to invite everybody at the camp, the strategy is to use a multiplier
effect to cascade the training in order to reach all the students in the country.

He noted that during the camp students don’t only gain on the academic side but
also gain other skills like presentation skills, self-esteem, confidence in speaking
to people, communication skills as well as making new friends and maintaining
them through the Internet.

He urged patrticipants to become role models in their schools so as to change the

phobia of others towards sciences. He thanked SchoolNet Uganda for taking
stock of such students who are referred to a student peer educators in the
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project.

Mr. Nsumba-Lyazi concluded by congratulating the participants for successfully
completing the 5-day Science With ICT holiday camp and thereafter declared the
camp officially closed.

Awarding Certificates

Participants were awarded certificates of completion. The ceremony was
presided over by Mr. Nsumba-Lyazi.

Figure 9 : Participants receiving certificates from the Guest of Honour.

Vote of Thanks

Mr. Ronald Ddungu, Deputy Head teacher Gayaza High School gave the vote of
thanks on behalf of the participants and Gayaza high school.

He thanked the Ministry of Education and Sports for all the strategies it is putting
in place to improve science education in the country especially for girls. He
particularly thanked Mr. Nsumba-Lyazi so sparing time to talk to the girls at the
camp and for the very informative address the participants of the camp.

He said Gayaza High School is keen at promoting and supporting any education
initiative and that the school has a deliberate policy of opening up its doors to
collaboration with any school within and outside the country. He called upon
participants from other schools to do collaborative projects with Gayaza High
School.

Report produced by Kasendwa Ronald and Kakinda Dani el
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Appendix 1: List of participants

No. | Names School/Organization Role

1. Mwanje Edward Aidan College Participant
2 Nabadda Grace Nalinya Lwantale Girls SS Participant
3. Sapira Oliver Tororo Girls School Participant
4. Kyesubire Cissy Lubani Secondary School Participant
5 Namuyiga Winfred Uganda Martyr’s Participant

Namugongo

6. Nasasira Diana Gayaza high School Participant
7. Katali Juliet Aggrey Memorial School Participant
8. Aguti Scovia Benna Tororo Girls school Participant
9. Banangaki Viola Nalinya Lwantale Girls SS Participant
10. | Nyafuono Gaudensia Mary | Tororo Girls school Participant
11. | Nantale Hope Tororo Girls school Participant
12. | Kawumba Gloria Aidan College Participant
13. | Ataku Peace Muni Girls SS Participant
14. | Obiyoru Brenda Muni Girls SS Participant
15. | Nalumu Rose Rita Lubiri SS Participant
16. | Arinda Marion Kyeizooba Girls school Participant
17. | Namale Ann Nalinya Lwantale Girls SS Participant
18. | Nabwami Jane Rhoda Aidan College Participant
19. | Nyombi Dauda Kyambadde | Gayaza High School Participant
20. | Kiriza Hilda Kyeizooba Girls school Participant
21. | Nanfuka Erina Gayaza High School Participant
22. | Kizito Samuel Gayaza High School Facilitator
23. | Hope Leni Margaret Muni Girls Participant
24. | Bibwona Nulu Lubani SS Participant
25, | Ainamatsiko Devas Kyeizooba Girls SS Participant
26. | Nayiga Rashida Aidan College Participant
27. | Nganda Sandra Aggrey Memorial Participant
28. | Ahebwa Zippora Kyeizooba Girls Participant
29. | Ddungu Ronald Gayaza High School Facilitator

30. | Namuganza Stella

Wanyange Girls

Facilitator (SPE)

31. | Kakinda Allan

Makerere University

Facilitator

32. | Nannozi Joyce

Makerere College School

Facilitator (SPE)

33. | Namwabira Aminah

Wanyange Girls

Facilitator (SPE)

34. | Ssenkunja Joyce 3Rs Secondary School Facilitator
35. | Nalubega Diana Dabani Girls School Facilitator
36. | Kasendwa Ronald Namilyango College Facilitator
37. | Matovu Richard Makerere College School Facilitator
38. | Kakinda Daniel SchoolNet Uganda Facilitator
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Appendix 11: DETERMINATION OF THE FOCAL LENGTH, f, OFA
CONVERGING LENS USING THE GEOMETRICAL OPTICAL SIMUL ATIONS

(a) Select a converging lens of refractive index n = 1.53 and radii of curvature r =
0.63 m and diameter =0.8 m. Do this by adjusting the radius of curvature to
0.63m and the refractive index to 1.53. Also and choose marginal rays, screen
and ruler.

(b) Calculate the focal length f; of the lens using
1 =0 2+1)
f1 rr

(c) Arrange the screen the lens and the illuminated object as shown in the fig.
below.

Ler:s Screen
y/
/
bulb L/
/
/
< u .
- Ty V

A
v

(d) Place the object (bulb) at a distance u = 100 cm from the lens and adjust
the position of the screen until a clearly focused image is obtained.
Measure and record the image distance v. Calculate the linear
magnification m = v_ and the value of (v+u)

u.

(e) Repeat (d) above for object distances u = 120 cm, 140 cm and 180 cm.
() Tabulate your results including columns for u, v, m and (v+u).

(g) Plot a graph of m against v and determine the slope s of the graph.

(h) Calculate the focal length f, of the lens using f, = 1/s
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(i) Calculate the average focal length f of f; and fs.
Experiment 2: Determination of focal length f of a converging lens
(a) Choose a lens of a lens of refractive index n =1.5, radius of curvature =

0.3m and diameter = 0.8m.
(b) Calculate the focal length f of the lens using

1 = ( 2+1)
f r r

(c) Arrange the screen the lens and the illuminated object as shown in the fig.

below.
Ler:s Screen
/
/
bulb /
/
/
< u .
= R V

A
v

(d) Place the object (bulb) at a distance u = 1.5 f from the lens and adjust the
position of the screen until a clearly focused image is obtained. Measure
and record the image distance v. Calculate and record the value of (v+u)

(e) Repeat (d) above for object distancesu=2.0f,2.5f,3.0f, 3.5fand 4.0 f.

() Tabulate your results including columns for u, v and (v+u).

(9) Plot a graph of (u +v) against u. Read from the graph the minimum value
of (u +v). Call this value y. Read the value of u when (u +v) is minimum.
Call this value x.

(h) Calculate the focal length f; of the lens using y = 4f;

(i) Calculate the focal length f, of the lens using x = 2f,

() Calculate the average focal length f of f; and f..
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Appendix IlI: Using the Internet as a learning tool

Rationale: The Internet is becoming increasingly useful and popular to learners,
teachers and researchers.

There is a lot of educational material on the Internet but it is a bit challenging to
find exactly what you need. The important thing you need to know is that one
needs skills to find the information and to manage it. You will also nee to learn to
manage yourself while there. In this exercise, you will learn the basics of finding
some information, how to manage it and sharing it with colleagues. Remember
the best person to train you in searching is yourself. By being enthusiastic and
sharing with others, you will become better and better.

Objectives:
By the end of this exercise, participants will be able to:

Use a search engine to look for a given piece of information.

Select from a search result the most relevant links to the search.
Know how to paste the link in a word document for future reference.
Share the links with others using email.

Task 1: Making a simple search

You are going to use a search engine to find the information you want. There are

S0 many search engines. Goole.com, msm.com, yahoo.com are some examples

of search engines. You are going to start with google.com

0] Start a web browser e.g. Internet Explorer.

(i) In the address bar, enter http://www.google.com.

(i) Inthe search window type the phrase “The symptoms and prevention of
Ebola”.

(iv)  Click on the “Search” button just besides the search window.

(v) A large number of links will be returned. Read through the returned
summaries.

(vi)  Choose one of the links. Click on it and study the information returned.

Exercise :

(a) How many links are in your search results?

(b) What is your opinion on the amount of information returned?

(c) Open your email box. Compose a message to ictcamp@uderb.org. The title
could be “Internet Resources on ............” Copy the URL of the resource you
have found and paste it in the e-mail message. Comment briefly on the resource
you have found but don’t be too wordy. Whoever you send this information will
follow the link and find out more.

(d) In case you need to return to the results page, click on “Back”.
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Task 2: Using Internet as an educational resource  to supplement textbooks.

(a) As a group, choose a topic in one of the subjects you offer.
(b) Use any of the search engines below but also free to use any other search
engines.
- www.yahoo.com
www.google.com
www.altavista.com
www.dmoz.org
www.dogpie.com

(c) Search for the information you are looking for. You need to use a search phrase
just like the examples below
“Industrial production of sulfuric acid”
“Natural selection in evolution”
"Simulations on Kepler’s laws on planetary motion”
“The Herber process of producing ammonia”
“Generation and properties of alkenes”
“The digestive system in mammals”

(d) Share you findings will all the participants. Do this by sending your findings to the
ictcamp@uderb.org mailing list.

(e) Prepare a small PowerPoint presentation showing :

- The topic /item you search for.
The information you found.
The web address (URL) of the resource you found.
The potential (advantage) of using what you found in helping you and other to
learn science better.
Any challenges you encountered in the process of finding the resource and
putting the presentation together.

You will present your work at the plenary on day 5 of the camp.

Appendix 1V: Exploring the virtual Chemistry Lab

Objectives:
By the end of this short exercise you will be able to:

Open the virtual chemistry lab.
Navigate around the various tools in the virtual Lab.
Place glass ware and reagents on the workbench.

1. Open the virtual lab by clicking on the icon on your desktop.
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1. Ascreen similar to the diagram below will appear.

8.
9.

By placing the mouse over the tools menu and right clicking once note the
available options under it because they will be very useful to you.

By going into the tools menu and choosing glassware place a 250 ml beaker
on the workbench. In addition place a flask a pipette and a burette at the
workbench.

Go into the stock room explorer.

.By clicking on the root of the various solutions look at the available solutions;
these include Strong bases, strong acids and the rest.

Place a flask containing 1M HCL on the bench by selecting the acid and
dragging it on to the bench.

Place a Flask containing 0.1 M NaOH on the bench.

Pour some 10 ml of | M HCL in a Burette.( just place the HCL flask near a
burette and it will give you a menu for pouring).

10.Use a pipette to draw some 20 ml of 0.1 M HCL and pour them into another

empty flask.

11. Using a dropper. Pour some 0.1 ml of phenolphthalein indicator into each of

the containers 9 and 10.

12. Write down a brief description of you experience of the virtual lab in 5

sentences.

Appendix V: Virtual Chemistry practical: Strong Aci d- Strong Base Titration

In this exercise, you will determine the volume of 10M HCL needed to neutralize
100 ml of 1.0 M NaOH by two methods.
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Method 1: By calculation

(i)

(if)
(iii)

(iv)

Calculate the number of moles of NaOH in 100ml of 1.0 M solution of
NaOH.

Write a balanced equation for the reaction between NaOH and HCL.
Determine the number of moles of HCL needed to completely neutralize
the moles of NaOH in 100ml of 1.0M NaOH,

Hence calculate the volume of a 10M HCL that contains this number of
moles.

Method 2: Virtual Titration

(1) Open the virtual chemistry lab.

(i) Place a 250ml empty flask on the bench.

(i)  Place a flask containing 10M HCL and the one containing the 1.0M NaOH
on the bench.

(iv)  Draw 100ml of the 1.0M NaOH from the container flask and pour it into the
empty 250ml flask. Remove the NaOH container flask from the work
bench.

(v) Place a 50ml burette on the work bench.

(vi)  Draw 40 ml of acid from the 10M HCL acid flask and put it into the burette.
Remove the acid flask from the work bench.

(vii)  Record the initial level of acid in the burette.

(viii)  Place the Phenolphthalein indicator bottle on the work bench.

(ix)  Using a disposable pipette add 0.2 ml of the indicator to the 100ml of
NaOH in the flask. Take note of the colour and the reading of the pH
meter.

(x) By successively allowing 0.2 ml of the acid to pour into the NaOH flask,
titrate until the liquid in the flask becomes colourless.

(xi)  Record the final level of the acid in the flask.

(xii)  Calculate and record the volume of acid needed to neutralize the base.

(xiii)  Check your result by carrying out repeating the titration.

Reflection

How can this process be used in the teaching and learning of chemistry?
Suggest how the virtual chemistry lab could help you teach or learn chemistry
better.

Write down the procedure you would use to teach/learn a certain concept in
chemistry using the virtual chemistry lab.

Appendix VI: Study of projectile motion using PheT Simulation
A Level Mathematics and Physics (Mechanics)

Objectives:
By the end of this exercise, you should be able to:
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Define the angle of projection and the velocity of projection.

Identify the factors that determine the Range of a projectile.

Verify the relationship between the angle of projection and the maximum
range.

Exercise 1: Relationship between the velocity of pr  ojection u and the
Range (R).

1. At the menu, select the following: Tank shell, angle of projection=60°, initial
speed u =5 m/s, mass= 150kg, diameter = 0.15 m.
2. Fire the projectile and record the Range, R, in the table.

Velocity of projection (u) /((ms™) | Range (R) /m

10

12

14

16

18

20

(&) What conclusions can you make about the relationship between speed of
projection (u) and the Range (R).

(b) Write down the equation relating the range to the speed of projection. Fill in
the values to see if the relation is correct.

Exercise 2: Determining the relationship between th e angle of projection
and the range if the speed of projection is constan t

Erase the existing tracks from the previous experiment, by pressing the erase
button.

At the menu, set the following; Tank shell, angle of projection of 40% initial speed
of 20 m/s, the mass as 150 kg, and leave the diameter as 0.15 m.

Press “fire”.

Fill the range results in a table of the form below.

Angle of projection Range R (m)

10

20

30

40

50

60

70
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(1) Without changing the other values; change the angle of projection
simultaneously recording the range acquired in the table in each case.

(i) Plot a graph of range R (vertical axis) against the angle of projection

(horizontal axis).
(i)  What angle of projection will lead to the maximum range?

Appendix VII: Biology Virtual Experiment: Evolution - Comparative
taxonomy of primates using brain size

In the eSkeletons project (www.eSkeletons.org), select the human taxon
i.  Chose the skull
i.  Select the male cranium bone
iii.  Choose the lateral view
iv.  Select the measurement tool
v. Measure the width of the skull in the region of the brain (just above the
eye orbits)
vi.  Carry out similar measurements for the Gorilla, Baboon and Chimpanzee.
Enter the values obtained in a table.

TAXON CRANIAL WIDTH
Human
Gorilla
Baboon
Chimpanzee
vii.  Use the values obtained to draw a Bar graph.
viii. ~ From the graph, what taxon has got a brain size closest to the human?

ix.  What evolutionary trends can be traced in comparing the brain size in the
various primates?

X.  Use the internet to compare your findings in this exercise with other
evidences of the organic evolution theory?

Appendix VIII: Report of the workshop participants

Our Guest of Honour, Mr. Robinson Nsumba-Lyazi — Assistant Commissioner
Secondary Education (comprehensive), ladies and gentlemen. Protocol
observed.

The participants would first and foremost express their most heartfelt thanks to
the Ministry of Education and Sports, Barclays Bank, SchoolNet Uganda and
Digital Links International (UK) for putting together and supporting the Inspiring
Science Education for Girls using ICT project and in particular for inviting them to
this very enriching and exciting 5-day Science With ICT Holiday Camp for girls.

Secondly, the participants would like to thank the facilitators who have been so
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friendly and resourceful. The 5-days we have spent here have not been wasted
and they will be a positive turning point in our academic and general life.

Thirdly we would like to thank the host school, Gayaza High School for their
hospitality, clear environment and the very good meals we have had.
Mr. Guest of Honour, our report covers the following areas:

(ix)  The challenges we as students face in the learning of sciences.

(x) The fears we had at the beginning of the Holiday camp.

(xi)  The expectations we had at the beginning of the holiday camp.

(xi)  The challenges we experienced during the camp of using ICT in the
teaching and learning of science.

(xiii) The benefits we experienced during the camp of using ICT for teaching
and learning of science.

(xiv) The way forward for the participants (what we commit ourselves to do after
the camp).

(xv)  The recommendations to the schools.

(xvi) The recommendations to the Ministry of Education and Sports.

The challenges we as students face in the learning of sciences.
Below are some of the challenges we face as students in learning sciences:

Some science teachers give discouraging remarks especially to the girls.
Teachers are sometimes rude, arrogant, and sometimes do not entertain
guestions from students.

Students are discouraged by failure.

Students want to be spoon-fed and are not willing or interested in doing
research on their own.

Some teachers are very unfriendly. Students fear to approach them for extra
assistance.

Teachers have different sources of information which they do not believe in
themselves.

The examinations themselves are too hard to encourage the students in
studying the science subjects.

Some teachers have a negative attitude towards teaching and don’t seem to
like their jobs.

Students hate some of their teachers and hence the subjects they teach.
Different schools have different teaching methods and as a result students
changing schools face the challenge of adjusting to the new teaching
methods.

Some of the students are forced by their parents and by the schools to do
subjects or combinations that they do not want.

Girls waste much of their time pitying themselves instead of thinking about
academics.
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Some head teachers are not supportive to teaching practical work
Lack of practical teaching equipment and hence the teaching becomes
theoretical

The fears we had at the beginning of the Holiday ca  mp.

We as participants had the following fears at the beginning of the Science With
ICT holiday camp:

Fear of using a computer.

Fear of Ebola.

Fear of not having enough time to cover what is expected.

Fear of presenting to other people.

Fear of power going off.

Fear of communicating to people from different tribes.

Fear of interacting with facilitators.

Fear of not being able to catch up, as the facilitators may be too fast.

The expectations we had at the beginning of the hol  iday camp
The girls had a number of expectations for the camp. These included:

Learning how to use computer.

Improving public speech and self expression.

Making new friends and enjoying the camp.

Participants keeping in contact after the camp.

Learning how to handle different subjects especially science using computers
and the Internet.

Sharing experiences with new friends.

Increase on the interest in the science subjects.

Using the Internet as a learning tool.

The challenges we experienced during the camp of us  ing ICT in the
teaching and learning of science.
It is not easy to access the Internet especially to those who are not ICT
literate.
The information on the Internet is too much making it hard to find what you
want.
The Internet is sometimes slow.
It is difficult to save all the useful information found on the Internet.

The benefits we experienced during the camp of usin g ICT for teaching and
learning of science.

The Internet provides detailed information on any topic.
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We learners are able to perform many of the practical sections using the
virtual lab experiments.
ICT saves a lot of time.

We are able to research more about the topics which are not provided for in
class.

Using ICT for science learning is enjoyable.

One gets encouraged to continue learning sciences.

It is easy to communicate with others using the ICT knowledge.

It is easy to stick on the topic you are much interested in than when using
books.

ICT helps you to visualize abstract concepts that may be impossible to
explain or difficult to bring to the classroom environment.

The way forward for the participants (what we commi t ourselves to do after
the camp).

We participants of this camp make commitment to do the following after the
camp:
Let other students, teachers and our parents know the good news, benefits,
and achievements of learning science with ICT.
Encourage the school administration to introduce the learning science using
ICT.
Demonstrate to the school and to our parents what we’ve learnt from the
Science with ICT Holiday camp.
Convince the school administration to install the Internet on the computers at
our schools.

Encourage students to be computer literate and to use with ICT as a learning
tool.

Encourage our parents to be more supportive towards our learning sciences
with the use of ICT.

To be role models for our schools and the community at large.
Encourage the administration to buy more computers

The recommendations to the schools.

Participants of the holiday camp make the following recommendations to the
schools.

Head teachers should train and encourage teachers to use ICT since it
makes learning easy and also makes teaching easy and interesting. This will
go a long way in improving teachers’ attitude towards teaching.

Head teachers should ensure that the schools are well equipped with
computers.
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The school administration must see to it that Internet is installed and also
regular payment of Internet services is made.

Computer lessons should also be taught to give students skills on how to use
it to enhance science education.

Schools should involve their students in collaborative projects like iEARN
(International Education and Resource Network —www.iearn.org, Education
for the rural people using ICT and The World Starts With Me (WSWM).

The school administration should support sending their students to workshops
like this so that more students can benefit.

Recommendations to the Ministry of Education and Sports.

Below are our recommendations to the Ministry of Education and Sports.

- Using ICT in teaching trainings for teachers and head teachers should be
organized to make teaching easier and enjoyable.
The ministry should also introduce access to the Internet in all schools.
More ICT trainings for students should be emphasized.
The ministry should also set up a national computer laboratory just like the
national library.
The Ministry should help all schools to set up computer labs.

Lastly, we would like again to thank the Ministry of Education and Sports,
Barclays Bank, SchoolNet Uganda, Digital Links International (UK), our schools
and our parents for making it possible for us to attend this Science With ICT
Holiday camp. We promise we will never be the same again.
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