2020 IST-Africa Conference
(1IST-Africa 2020)

Kampala, Uganda
18 — 22 May 2020

.O IE E E IEEE Catalog Number: CFP2030K-POD
° ISBN: 978-1-7281-5774-0



Copyright © 2020, IST-Africa Institute and IIMC International Information
Management Corporation Ltd.
All Rights Reserved

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP2030K-POD
ISBN (Print-On-Demand): 978-1-7281-5774-0
ISBN (Online): 978-1-905824-65-6
ISSN: 2576-859X

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

LLom



TABLE OF CONTENTS

USING THE INTERNET-OF-THINGS AND CLUSTERING ALGORITHMS TO HELP
ALLOCATE TEMPORARY WORK TO THE UNEMPLOYED ........cooiviiiiieisieiicseesisie et 1
Laurie Butgereit

INTEGRATION OF DHIS2 AND CLIMATIC DATA FOR DISEASE PREDICTION: A CASE

OF MALARIA OCCURRENCE IN GULU DISTRICT, UGANDA ......cceotiietiriert et 10
Justine Fay Katwesige, Peter Nabende, Simon Kasasa, Ronald Ssenyonga, Mary Nakafeero,
John Kissa

SMART CITY CITIZENS’ SERVICE PROVISION USING PARTICIPATORY DESIGN AND
PARTICIPATORY SENSING: LESSONS FOR DEVELOPING CITIES ......cccooiiiiceeicesee e 18
Stephen Kyakulumbye, Shaun Pather, Antoine Bagula

A METHODOLOGY FOR EVALUATING SECURITY IN MNO FINANCIAL SERVICE

Sigsbert Rwiza, Mussa Kissaka, Kosmas Kapis

SOCIAL ENGINEERING BASED CYBER-ATTACKS IN KENYA......ccoiiiiiiereeeeee e, 40
James Obuhuma, Shingai Zivuku

SEMANTIC WEB AND GRID TECHNOLOGY USE IN COLLABORATIVE RESEARCHES
FOR UNIVERSITIES IN KENYA ..ottt sttt s ettt sttt et s e s aben s s esenenssesens 49
Julius Murumba, Elyjoy M Micheni, Alice N Wechuli

I0T SENSING PLATFORM FOR E-AGRICULTURE IN AFRICA ..ottt 59
Antonio Oliveira-JR, Carlos Resende, Jodo Gongalves, Filipe Soares, Waldir Moreira

PERSONAL CLOUD COMPUTING ADOPTION: INTEGRATING IT MINDFULNESS WITH

John Oredo

INSTAGRAM AS A NEW MARKETING PLATFORM FOR THE INFORMAL TRADERS IN
TANZANIA ettt bbbt b bt £ b b £ b bR £ b e b b e b b e R £ £ e b b e £ e b e bR e e bbb bbb bt e s 75
Nasibu Mramba, Joel Rumanyika

TOWARDS IMPLEMENTATION OF AN INFORMATION DISSEMINATION TOOL FOR
HEALTH PUBLICATIONS: CASE OF A DEVELOPING COUNTRY ...ccootiiiirinieenisiee e 83
Christine Mulunda, Peter Waiganjo, Lawrence Muchemi

A FRAMEWORK FOR ITEMS RECOMMENDATION SYSTEM USING HYBRID APPROACH ............. 94
Samuel Wairegi, Waweru Mwangi, Richard Rimiru

EVALUATION OF REQUIREMENTS FOR THE DESIGN OF WATER RESOURCE

MANAGEMENT ICT MODEL FOR INTEGRATED WATER RESOURCES MANAGEMENT:

THE CASE OF MANAGEMENT OF LAKE VICTORIA BASIN........cooiiitieicese e 109
Godfrey Odongtoo, Peter Okidi Lating, Denis Ssebuggwawo

EMERGING NETWORK SECURITY ISSUES IN MODERN TERTIARY INSTITUTIONS ..........ccccovuue. 117
Knowledge Rusere, Ernest Ketcha Ngassam

ASSESSMENT OF THE VALUE OF AN ACADEMIC PREPARATION FOR SHORT-TERM
INTERNATIONAL HUMANITARIAN MISSIONS ...ttt 126
Victoria Carlson-Oehlers, Patrick Jung, Bernard Allan Cohen



DEVELOPMENT OF AN OPEN SOURCE DESKTOP APPLICATION CLIENT SOFTWARE
FOR RUNNING INTERNET ENABLED LABORATORIES........cccoiitisiiinieini e
Joel Muhanguzi Tibabwetiza, Peter Okidi Lating

USING APRIORI ALGORITHM TECHNIQUE TO ANALYZE CRIME PATTERNS FOR
KENYAN NATIONAL CRIME DATA: A COUNTY PERSPECTIVE........cccccoviiiiesieiieseee e
Edigar Adero, George Okeyo, Waweru Mwangi

STARTING FROM SCRATCH: INTRODUCING PRIMARY SCHOOL LEARNERS TO
PROGRAIMMING ... .ottt ettt ettt ettt e e ettt e st e e et e e st e sbb e st e e st e et e ssbesbeesbeesbeestessessbeesbeestssaeesressbeets
Afikile Sikwebu, Darelle Van Greunen

TOWARDS SMALL-SCALE FARMERS FAIR CREDIT SCORING TECHNIQUE...........ccccoviiirirnrennns
Benjamin Otieno, Franklin Wabwoba, George Musumba

AUTOMATED GRADUATE TRAINING MONITORING: THE CASE OF GULU UNIVERSITY
AND STRATEGIES FOR INSTITUTIONAL ADOPTION .....coviiiiicieenirieeesie e sesse e seesns
John Byabazaire, Benedict Oyo, Geoffrey Olok Tabo

SESEMAT IN-SERVICE PEDAGOGICAL STRATEGIES AND STUDENTS’ ACHIEVEMENT
IN SCIENCE AT ORDINARY LEVEL IN TORORO SESEMAT REGION.......ccooviiiiiiiiiririiree e
Deborah Manyiraho, Dennis Zami Atibuni, David Kani Olema, Leonard Wamakote

TOWARDS A STRATEGIC APPLICATION OF IOT AND BIG DATA FOR AFRICAN
SOCIETAL SOLUTIONS. ...ttt ettt bttt bbbttt b bbbttt b et b et b s
Jackson Kipchirchir Machii, Julius Murumba, Elyjoy Micheni, James Njihia

CO-DESIGNING A EUROPEAN FUTURE TECH LAB IN AFRICA AS A PLACE FOR OPEN
TN @A 2N I 1 PSP
Marko Lahti, Romanus Shivoro, Tuula Kaisto, Kauna Mufeti, Suvi Nenonen, Erkki Sutinen

IDENTIFICATION OF THE LIMITATIONS OF HEALTHCARE SERVICE/INSURANCE
INDUSTRY ERPS ON DATA FLOW USING QLIKVIEW AND MS EXCEL .....ccccoovriiiririreirieene e,
Mwirigi Kiula, Caroline Chege

INCORPORATING INDIGENOUS KNOWLEDGE WITHIN APPROPRIATE
TECHNOLOGIES FOR PROMOTING AWARENESS OF WATER RESOURCE ISSUES.........c..cccccvnna.
Dumani Kunjuzwa, Brenda Scholtz, Ifeoluwapo Fashoro

CO-DESIGN OF AN AGRICULTURAL MANAGEMENT APPLICATION FOR SMALL-

SCALE FARMERS.......cooiiitit ittt ettt ettt bbbt e et s bbbt b e b et st et e s et et e et et ess st re s aberes
Valerianus Hashiyana, Nalina Suresh, Titus Haiduwa, Daliso Mbewe, Martin Mabeifam
Ujakpa

INDUSTRY 4.0: UNIVERSITY STUDENTS’ PERCEPTION, AWARENESS AND

PREPAREDNESS - A CASE OF NAMIBIA ...ttt sttt
Martin Mabeifam Ujakpa, Jude Odiakaosa Osakwe, Gloria Ejehiohen lyawa, Valerianus
Hashiyana, Aussie Nkrumah Mutalya

DESIGN AND IMPLEMENTATION OF AN IPSEC VIRTUAL PRIVATE NETWORK: A CASE
STUDY AT THE UNIVERSITY OF NAMIBIA ..ottt naens
Valerianus Hashiyana, Titus Haiduwa, Nalina Suresh, Aubrey Bratha, Flavia K Ouma

A PROTOTYPE OF AN ANDROID APPLICATION CONTROLLED LAWNMOWER .........cccoeevrirurnne.
Valerianus Hashiyana, Titus Haiduwa, Nalina Suresh, Tuhafeni Shishiiveni, Aussie Mutalya



TOWARDS A SIGN LANGUAGE HAND GESTURE RECOGNITION DESIGN FRAMEWORK ........... 251
Casam Njagi Nyaga, Ruth Diko Wario

A DICTIONARY LEARNING APPROACH FOR NOISE-ROBUST IMAGE
RECONSTRUCTION IN LOW-FIELD MAGNETIC RESONANCE IMAGING.........ccccoovviiiiirieisecieen 259
Emmanuel Ahishakiye, Martin Bastiaan Van Gijzen, Julius Tumwiine, Johnes Obungoloch

A SYSTEMATIC REVIEW: VULNERABILITY ASSESSMENT OF WI-FI IN EDUCATIONAL
INSTITUTION ..ottt ettt et e b s e et be et e b e s e s b e b e st e b et e et b e s et e teneneebete e nsans 271
Rauha Alueendo, Nalina Suresh, Valerianus Hashiyana, Emily Bagarukayo

USABILITY AS CRITICAL SUCCESS FACTOR OF MOBILE APP FOR PESTICIDES
AUTHENTICITY VERIFICATION: REDUCING RISKS FOR FARMERS IN TANZANIA.........cccovvene 277
Catherine Cleophace Ngirwa, Mussa Ally, Sabine Moebs

A MOBILE AD-HOC STRATEGY TO ENHANCE ICT BASED EDUCATION IN
ZIMBABWEAN RURAL SCHOOLS ..ottt sesesessesenesssseseneses 287
Gerald Tsimba, Beauty Mugoniwa, Amanda Nyasha Mutembedza

DEVELOPMENT OF AN INTEGRATED FRAMEWORK FOR KNOWLEDGE SHARING AND
INTEGRATION ON LAND USE AND LAND MANAGEMENT IN WEST-AFRICA.......cccceiiiiirrrine, 294
Mahamadou Belem, Soulama Zidama, Odillon Zoungrana, Mehdi Saqgalli

UNMANNED AERIAL VEHICLES: OPPORTUNITIES FOR DEVELOPING COUNTRIES
AND CHALLENGES .......coie ottt ettt ettt s st s et s bt et es e b et e s et e s ne st e s anees 302
Sheila Mugala, Dorothy Okello, Jonathan Serugunda

ELECTRICITY AND SOLAR POWER IN HEALTH INSTITUTES: COMPLEXITIES IN
RURAL ZIMBABWIE .......ococttititetit ettt st et st et s ettt e s st e se bt ese st e tese s ssere e nbese e nnes 312
Neville Chitiyo, Ronald Manhibi, Janneke H. Van Dijk, Gertjan Van Stam

MANAHIJ APP AS A TOOL TO ENHANCE STUDENTS’ PERFORMANCE UTILIZING

DATA ANALYTICS AND ACADEMIC SUPERVISION - CASE STUDY: NATIONAL

UNIVERSITY SUDAN ...ttt ettt b bbbt £ b ke he bbb bbbttt b et b bbb n e ebee 323
Muna Abugosseisa, Mohammed Babekir, Eltaghi M. Y. Ahmed

ROLE OF MOBILE APPLICATIONS IN MITIGATING CHALLENGES FACED BY
INFORMAL SAVING GROUPS ..ottt ettt sttt sas e ebese s ssese e ssese e seesenenes 332
Anthony Wambua, Patrick Kanyi Wamuyu

OPEN INNOVATION IN GOVERNMENT SERVICES: AN EMPIRICAL VIEW OF CITIZENS’

o N (O 1Ny N TSR P 343
Ennethe Murotua, Gloria E lyawa, Martin Ujakpa, Jude O Osakwe, Collins O Oduor, Nalina
Suresh

DIGITAL ECOSYSTEMS FOR PUBLIC ENTERPRISES: PROSPECTS AND CHALLENGES................ 353
Collins O Oduor, Simon Shikongo, Gloria E lyawa, Jude O Osakwe, Martin Ujakpa, Katazo
Amunkete

BARRIERS TO THE IMPLEMENTATION OF BIG DATA TECHNOLOGY IN EDUCATION:
AN EMPIRICAL STUDY ..ooiiiiiisieteiesieieie sttt st et sasse e st e ssesese s sese e ssesesessesesessnsesensnsesenes 360
Jude Osakwe, Gloria lyawa, Martin M. Ujakpa, Katazo Amunkete, Bonnie O. Obande

PREDICTING ONLINE PURCHASE INTENTIONS IN BUSINESS ADMINISTRATION
GRADUATE STUDENTS. ...ttt sttt bbb bbbt e b bt se b e st e b b et e et et e et sbebene e 369
Joseph Kizito Bada, Abdallah Nyero, Elizabeth Asianzu, Hajarah Ali Namuwaya



AWARENESS, ACCESSIBILITY AND USABILITY OF E-RESOURCES: UNIVERSITY

STUDENTS PERSPECTIVE......coiittitctiiiie ettt sttt sttt ettt ettt se bt n s tene e snesenn e 376
Bonnie Obeka Obande, Jude Osakwe, Martin M. Ujakpa, Gloria lyawa, Anthony O.
Ikechukwu, Katazo Amunkete

CHALLENGES AFFECTING THE EFFECTIVE COMMUNICATION OF PHI TO NON-
MEDICAL USERS: A CONTEXTUAL INQUIRY . ....iciiiiietse ettt 385
Laura Chemtai Cheptegei, Moses Thiga, Elizabeth Okumu

INCREASING PARTICIPATION AND SECURITY IN STUDENT ELECTIONS THROUGH
ONLINE VOTING: THE CASE OF KABARAK UNIVERSITY ..ooooiiiicienreeessee s es 393
Moses M Thiga

CHECKPOINTING AS A COUNTER TO SECURITY ISSUES IN CLOUD COMPUTING
INFRASTRUGCTURES.......cotiiiittintitet sttt b bbbt bbb bbb b e ettt et b e e benas 400
Msagha J Mbogholi, Henry O Okoyo, Sylvester J O McOyowo

MOSE: A MOBILE APPLICATION FOR WOMEN STREET VENDORS IN CAPE TOWN..........ccccovnnae 412
Tavonga Majoni, Yodit Zegeye, William Tucker

TELECENTRE USERS AS MEDIATORS OF EMPOWERMENT OF RURAL COMMUNITIES
IN IMALAW L ...ttt a4ttt et a4 ettt bR e et e R et et et e et et e s e st et e n e e e tete e s ans 420
Sellina Khumbo Kapondera, Niki Panteli, Roberta Bernardi

BLOCKCHAIN BASED MILK DELIVERY PLATFORM FOR STALLHOLDER DAIRY
FARMERS IN KENYA: ENFORCING TRANSPARENCY AND FAIR PAYMENT ......cccoooiviniiiiiieenes 429
Dorothy Rambim, Fredrick Mzee Awuor

TOWARDS CREATING TRANSPARENCY IN LOYALTY PAYMENTS IN MUSIC
STREAMING PLATEORMS ...ttt ettt ettt et ettt ettt st e st e e s bt et e s bt e st e e saeetesbeesbeesbeestssaessreesteestesnes 435
Fredrick Mzee Awuor

AN INFORMATION TECHNOLOGY CONTROLS EVALUATION PROTOTYPE FOR
FINANCIAL INSTITUTIONS IN KENYA ..ottt bbb 443
Bernard Shibwabo Kasamani, Bernard Alaka, Anthony Mwangi Muiyuro

A REAL-TIME LOCATION BASED PROTOTYPE FOR NOTIFICATION OF CRIME
HOTSPOTS USING CROWDSOURCING.......ccoit ittt ses s ssssese s e ssssesssessesesensesens 454
Bernard Shibwabo Kasamani, Bernard Alaka, Maryline Chepngetich

COMPUTER VISION FOR SMART FARMING AND SUSTAINABLE AGRICULTURE .........coeeevenee. 464
Ronald Tombe

PREDICTION OF CERVICAL CANCER BASING ON RISK FACTORS USING ENSEMBLE
LEARNING . ...ttt bbb bbb s bbb bbb bbbt bbbt e b r e 472
Emmanuel Ahishakiye, Ruth Wario, Waweru Mwangi, Danison Taremwa

EVALUATING A CITIZEN-CENTRIC M-GOVERNMENT SOLUTION IN PRACTICE........cccoevevvvee. 484
Karin Frohlich, Marko Nieminen, Antti Pinomaa

USE OF PARTICIPATORY APPROACH TO DETERMINE ADOPTION OF ICT
AGRICULTURAL SERVICES ......oooiiiiitiisti ettt sttt sttt b et st b sttt ne st s e 494
Dorothy Rambim, Jasper Ondulo, Fredrick Awuor

SILENT ADOPTION OF BRING-YOUR-OWN-DEVICE IN TANZANIA HIGHER LEARNING
INSTITUTIONS - ADOPTION POLICIES........cciiiiititeiiietiitsiseese ettt sassesessssesesanes 500
Mawazo Magesa, Camilius Sanga



UNDERSTANDING THE INFLUENCE OF ICT IN DEVELOPMENT: A STUDY OF
UGANDA’S WATER SECTOR ..ottt ettt sttt ettt ettt st st ettt s st e st it e bt et e st testa e st e s sbesbeesreesbeeseesreesreas 510
Musa Chemisto, Ulrike Rivett

AN INNOVATIVE BLENDED LEARNING MODEL FOR INFORMATION TECHNOLOGY
COURSES FOR A SOUTH AFRICAN UNIVERSITY ..ottt 519
Nosipho Mavuso, Nobert Jere

USING MOBILE BIOMETRICS AND MANAGEMENT INFORMATION SYSTEMS TO

ENHANCE QUALITY AND ACCOUNTABILITY OF CASH TRANSFER IN A GIRLS’

EMPOWERMENT PROGRAM IN RURAL AND URBAN POOR SETTINGS........c.ccoveviveeierieesieeeie 528
Eva Muluve, Quentin Awori, Phanuel Owiti, Daniel Osuka, James Serembe, Paul Macharia,
Karen Austrian

AN EMPIRICAL APPROACH TO MOBILE LEARNING ON MOBILE AD HOC NETWORKS
(IMAINETS) ..ottt ettt et sttt st eb e e b e st et e s b e seebe st e be e b et ebe st et ebesbeseebesbebesbe st ebe st eseebe st enesbessebenbens 539
Mutuma Ichaba, Felix Musau, Simon Mwendia

SECURE INFORMATION INFRASTRUCTURE FRAMEWORK COMPONENTS FOR A
SMART CITY: A CASE STUDY OF WINDHOEK ........ccciitiiiriririrensie ettt 553
Licky Erastus, Nobert Jere, Fungai Bhunu Shava

E-COMPLAINTS: A SEMI-STRUCTURED E-FORUM AT A UNIVERSITY oo 563
Maria Ntinda, Robert Mafwila, Erkki Sutinen

E-SURVEILLANCE FOR INVESTIGATING CAPACITY OF HEALTH SYSTEMS TO

DETECT AND CONTROL INFECTIOUS DISEASES OF POVERTY: A CASE OF KITUI

SOUTH SUB-COUNTY ..ottt sttt bbb bbbt £ bkt bbbt bbbt b et bbb ene e 571
Elizabeth M. Muli, Francis W. Makokha, Dismas M. Lusichi, Carol W. Hunja

LEARNING TO PROGRAM ON KAIOS: A HANDS-ON CODING SCHOOL FOR
DEVELOPING CLIMATE SERVICE APPS ...ttt sttt neesene s 583
Ville Myllynpaa, Maria Ntinda, Jani Haakana, Erkki Sutinen

NIGERIAN INSTRUCTORS’ ACCEPTANCE OF LEARNING MANAGEMENT SYSTEMS: A
STRUCTURAL MODELING APPROACH ...ttt ettt ettt ettt sttt s s ta s st e s saeesrte s srenssnen e 594
Mohammed Nasiru Yakubu, Muhammadou Kah

QUESTION ANSWERING USING AUTOMATICALLY GENERATED SEMANTIC
NETWORKS — THE CASE OF SWAHILI QUESTIONS ......ooiiiiiiiierieeseeie e 604
Barack Wanjawa, Lawrence Muchemi

A TWO-TIER FRAGILE AUDIO WATERMARKING ALGORITHM ....oooiiiiieeee et 612
Dumisani Mfune, Michael Zimba

E-READINESS OF NAMIBIAN SME RETAILERS TO ADOPT B2C E-COMMERCE.......cc.cccoveveveen. 619
Nkululeko Mthembo, Jude Osakwe

WIDGET: THE WATRIIMED KNOWLEDGE EXPLORATION TOOL.......cccocviiiieeeniiieinreeiesessesisieennnas 629
Borlli Michel Jonas Some, Zakaria Teguera, Ibrahim Traore, Rasmané Yameogo, Gayo
Diallo

MANAGING THE CHALLENGES OF THE DIGITAL DIVIDE AMONG FIRST YEAR
STUDENTS: A CASE OF UKZN ...ttt sttt bbbt b bbbt nn e 637
Samuel T. Faloye, Nurudeen A Ajayi, Rushil Raghavjee



A WEB BASED APPLICATION FOR NATIONAL HEALTHCARE SYSTEM.......c..coooieieeeieeecee e
M. Padoca Calado, Dikiefu Fabiano

ADVANCING RURAL CONNECTIVITY IN SOUTH AFRICA THROUGH POLICY AND
REGULATION: A CASE FOR COMMUNITY NETWORKS .....ccooiiiici et
Carlos Rey-Moreno, Shaun Pather

EREADINESS ASSESSMENT TOOL FOR SCHOOLS ... ..ottt sttt st
Alida Veldsman, Darelle Van Greunen, Johan Botha

CONTINUED MHEALTH TECHNOLOGY USAGE: PILOT STUDY OF E-TRACKER
IMPLEMENTATION IN GHANA ...ttt bbbt bbbt bbbt
Flora Nah Asah, Knut Waagan

TRANSFORMING PARATRANSIT IN AFRICA'S CONGESTED CITIES: AN ICT- ENABLED
INTEGRATED DEMAND RESPONSIVE TRANSPORT (IDRT) APPROACH ......cccccoovivirrieneee e,
Innocent Ndibatya, Mj Booysen

MOBILE APPLICATIONS IN SUPPORT OF SMALL-SCALE CROP FARMING.........cocovieviieiieeeeeee
Darelle Van Greunen

AN ADAPTIVE GAMIFICATION MODEL FOR E-LEARNING ......ccocoviiiiiseerisee e
Samuel Kamunya, Evans Mirirti, Robert Oboko, Elizaphan Maina

ITIKI SUCCESS STORY: CLASSIC APPLICATION OF DESIGN THINKING.......ccccooeieieeee e
Muthoni Masinde

Author Index





