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Objectives 

At the end of this session, students will be able to:

1. Recall and summarize a recap for the course content

2. Develop the strategies for learning to be successful professionally

3. Review case studies



• The departement of Electrical and Electronics Engineering is committed

to developing innovative, skilled and globally competitive graduates.

• Guided by the mission of “Skills for a Better Destiny”, it offers a strong

foundation in traditional and modern technologies in wireless and cable

communication, electronic device repair and digital system design.

• By embracing Industry 4.0, it integrates automation, digital transformation

and intelligent connectivity to equip Learners with practical competencies

to design and implement smart solutions that enhance industrial and

community development.

• This should be in line with the sector requirements; Technical Services

Sector is the key to ensure that technical jobs have skilled workforce to

accomplish them.

1. Recall the department



• The department also leads in applied research and innovation across

emerging technologies such as IoT, ML, AI, SDN, SDR, 4G LTE, 5G and 6G

networks and VLC.

• Its curriculum blends theory with hands-on learning and creative problem-

solving.

• Students engage in research-driven projects promoting critical thinking and

innovation leading to the creation of intelligent, efficient and sustainable

solutions for excellence.

• It is aligned to the future of the work where students should stay updated

and alerted on any change for them to cope with.

1. Recall the department cont’d



• The concept of occupation and learning process forms the foundation for

modern technical and vocational education.

• In the fields of Electronics, Telecommunication, and Information and

Communication Technology (ICT), understanding the interrelation

between occupational standards and structured learning pathways is

critical for producing competent graduates who meet evolving labor

market demands.

• According to Rwanda’s Technical and Vocational Education and Training

(TVET) policy, education must be outcome-oriented and aligned with the

National Qualifications Framework. (Technical and Vocational Education

and Training (TVET) Policy, Ministry of Education, Republic of Rwanda,

Ministry of Education, Republic of Rwanda, 2015.)

2. Occupation and learning process



• Occupation in this context, refers to a group of related jobs that require a

set of competencies and technical knowledge, while learning is the

continuous process through which individuals acquire, refine and apply

these competencies in real-life settings.

• Rwanda Polytechnic (RP), as the national technical higher learning

institution, integrates these two elements through competency-based

education and training (CBET) frameworks that emphasize applied

learning, innovation and employability. (Occupation and Learning Process

– Electrical Technology Module, Rwanda Polytechnic – IPRC Kigali,

Rwanda Polytechnic, 2023.)

2. Occupation and learning process cont’d



• In Electronics, Telecommunication, and ICT, occupations are highly

dynamic due to rapid technological evolution, automation and digital

transformation.

• Hence, aligning learning outcomes to occupational standards ensures

that graduates develop the technical skills, problem-solving abilities and

adaptability required for both local and global labor markets.

• Rwanda Polytechnic (RP) was established to unify and strengthen

technical education and training institutions in Rwanda, fostering hands-

on learning, industry partnerships and professional readiness.

2. Occupation and learning process cont’d



• The learning process at RP is guided by a structured framework that includes

program design, skills mapping and continuous assessment. Each college

offers specialized programs in Electronics and Telecommunication that

balance theory with practice. (Gishari, Huye, Kigali and Tumba).

• Programs are structured around the CBET model, where students engage in

project-based learning, laboratory work, and industrial attachments. The

process is supported by institutional handbooks, modular curricula and

college-industry collaborations.

• The emphasis on structured programs ensures that students understand how

learning outcomes translate into occupational competencies.

2. Occupation and learning process cont’d



• For instance, an Electronics student learns circuit design, microcontroller

programming and embedded systems through practical sessions that

simulate real-world industrial tasks.

• In Telecommunication, learning involves configuring wireless networks,

fiber-optic installations and signal testing, aligning directly with field

occupations such as network technician or communication systems

engineer.

• This structured process cultivates not only technical proficiency but also

confidence and adaptability for the workplace.

2. Occupation and learning process cont’d



• Occupation standards define the knowledge, skills, and attitudes required for

effective performance in each profession.

• Rwanda Polytechnic uses occupational standards developed in collaboration

with the Rwanda TVET Board (RTB) and industry stakeholders.

• In Electronics, standards focus on competencies such as circuit analysis,

troubleshooting, automation, data communication and system integration.

• Competency mapping ensures that each course or module corresponds to

specific occupational outcomes.

• For example, the unit “Optical Fiber Network Installation” maps directly to the

occupational standard of “Telecommunication Network Technician.”

• Similarly, “ICT System Administration” aligns with the occupational profile of

“Network Administrator.”

3. Occupational standards and competences



• The mapping process ensures vertical and horizontal alignment between

classroom learning and industry expectations.

• Instructors are trained to integrate technical, communication and problem-

solving skills in lessons.

• Furthermore, national occupational standards are benchmarked with regional

and global frameworks, enabling RP graduates to be competitive within the

East African Community.

3. Occupational standards and competences cont’d



• To make graduates successful in the job market, RP emphasizes aligning

learning with occupational realities through a dual approach that combines

hard skills and soft skills development. Hard skills in Electronics and

Telecommunication include circuit diagnostics, microprocessor interfacing,

network configuration and data cabling.

• Meanwhile, soft skills such as teamwork, communication and critical thinking

are integrated into learning activities and industry projects.

• Industry linkages play a central role in this alignment. Through industrial

attachments and joint training with partners such as MTN Rwanda, Rwanda

Utilities Regulatory Authority (RURA) and Broadband Systems Corporation

(BSC), students gain exposure to workplace environments, technologies and

professional ethics.

4. Learning with occupations



• This ensures that graduates are not only technically competent but also

industry-ready.

• For example, in the ICT domain, RP collaborates with private tech incubators

under programs like HangaPitchFest and Smart Classroom Rwanda to

enhance innovation and entrepreneurial skills.

• These partnerships prepare students to identify opportunities, design digital

solutions and create startups that contribute to Rwanda’s digital economy.

4. Learning with occupations cont’d



• The learning journey at RP is designed to guide students from foundational

skills to specialized professional competencies.

• Students begin with basic engineering science and gradually advance to

applied technology, project work and innovation labs. This progression

creates clear career pathways aligned with occupational levels in the Rwanda

National Qualifications Framework (RNQF).

• In Electronics, learners can progress from technician level (Level 5) to

advanced diploma or bachelor’s level, depending on performance and further

study.

• Graduates often pursue careers such as telecommunications technician, ICT

support specialist, network engineer or electronics maintenance expert.

5. Career pathways and learning journey



• Career guidance and mentorship programs at RP play a crucial role in this

process. Career centers help students identify their strengths, conduct self-

assessments and explore job market trends.

• This approach empowers learners to make informed decisions about their

career trajectories, supporting lifelong learning and employability.

5. Career pathways and learning journey cont’d



• Despite progress, a gap often exists between acquired skills and labor market

needs. RP addresses this challenge through self-skills assessments and gap

analysis frameworks.

• Students assess their competencies using a SWOT matrix: identifying

strengths, weaknesses, opportunities and threats. Instructors then guide them

in developing personalized action plans that define goals, milestones and

timelines for improvement.

• For instance, if a Telecommunication student identifies a weakness in fiber

optic splicing, the action plan may include extra lab practice, mentorship or an

internship with a telecom company. Similarly, ICT students might develop

plans to enhance coding skills or cybersecurity awareness.

6. Gap analysis and action planning



• The Plan-Do-Check-Act (PDCA) model is applied for continuous

improvement, ensuring that learning outcomes evolve in response to

technological advances.

• Through these structured approaches, RP promotes reflective learning,

enabling students to bridge skill gaps effectively before entering the

workforce.

• This cycle is very important because it helps students to get informed and

be reflective within their learning journey.

6. Gap analysis and action planning  cont’d



• Labor market analysis reveals that technical services sector is expanding

rapidly due to national strategies promoting digital transformation such as

Rwanda Vision 2050 and the Smart Rwanda Master Plan.

• The demand for skilled technicians and digital innovators continues to grow,

particularly in areas like IoT, data analytics, and mobile communication.

• Globally, the integration of Industry 4.0 technologies: automation, artificial

intelligence and cloud computing is reshaping occupations.

• Locally, Rwanda’s policy priorities focus on bridging digital divides,

enhancing innovation capacity and promoting green jobs.

• By aligning curricula with these market trends, RP ensures relevance and

sustainability contributing to Rwanda’s industrial and digital transformation

agenda.

7. Labor market trends and industry needs



• Rwanda Polytechnic bridging Education and Employment: In 2018, RP

initiated the “Work-Integrated Learning Program” in collaboration with the

Private Sector Federation (PSF) and the Ministry of Education to enhance

employability among graduates in technical domains.

• At Tumba College, students in Electronics and Telecommunication

participate are doing industrial attachments to apply classroom knowledge in

field environments especially installing fiber networks, maintaining

telecommunication towers, and programming control systems as well as

performing technical and engineering tasks in different TV and radio stations

and other services in mostly known companies.

8. Case Study



• Nyereka Tech, founded in 2019 in Kigali, empowers students and innovators

with affordable IoT kits and STEM tools.

• It began as a response to the founder’s challenge sourcing components for

school projects.

• The company now offers e-commerce services and hands-on workshops to

foster applied learning and innovation. Its mission is to simplify access to

technology and equip users with practical skills across East Africa including

schools, startups, and hobbyists. (Nyereka Tech – About, Nyereka Tech

Team, RwandaMart, 2024.)

• Supplies Raspberry Pi, Arduino, sensors and robotics kits to schools and

innovators, supports local fabrication and prototyping through 3D printing

and CNC tools, partners with educational institutions to promote hands-on

learning and innovation, recognized as one of Rwanda’s top startups.

8. Case Study cont’d



• A survey by the Japan International Cooperation Agency (JICA) highlights

how institutions like Tumba College play a pivotal role in Rwanda’s

innovation ecosystem. It showcases how Tumba College integrates CBT

with practical project work, enabling students to develop real-world solutions

in electronics, automation and renewable energy.

• It documents several student-led innovations such as Smart Irrigation

Systems and Solar Powered Devices that gained recognition in various

competitions, including the TVET Youth Challenge and innovation expos.

• These examples illustrate how applied learning and institutional support can

translate into entrepreneurial ventures and employment pathways for

graduates. (Data Collection Survey on Technical and Vocational Education

and Training in the Republic of Rwanda, Japan International Cooperation

Agency (JICA), Koei Research & Consulting Inc., 2021.)

8. Case Study cont’d



• Tumba College students consistently ranked among the top 10 in the TVET

Youth Challenge, a national competition organized by the Ministry of Youth

and Rwanda Polytechnic.

• They focused on smart irrigation, mobile diagnostics, and solar-powered

systems. (TVET Youth Challenge Program, Ministry of Youth and Culture,

Republic of Rwanda, Ministry of Youth and Culture (MINIYOUTH), 2021.)

• A case study highlights how Tumba College students leveraged skills from

electronics and ICT programs to win innovation challenges and secure

employment. It documents their participation in national competitions.

(Technical and Vocational Education Training Skills and Youth Employment

in Rwanda: A Case Study of Tumba College of Technology, Regis Musigwa

and Dr. Hesbon Opiyo Andala, IOSR Journal of Research & Method in

Education (IOSR-JRME), 2020.)

8. Case Study cont’d



• Strengthening partnerships with industries and innovation hubs for real-

world learning is very essential for learning process.

• Integrating green and digital skills into Electronics programs will make strong

progress for Electronics and Telecommunication students’ performance.

• Expanding the use of AI and simulation tools in teaching and assessment

will enhance students’ engagement in lifelong learning to adapt to the future

of work.

• Encouraging entrepreneurship through startup incubation and digital

fabrication labs equip students and graduate to develop a spirit and mindful

business spirit.

• Enhancing faculty capacity through continuous professional development

and international exposure is required to ensure they provide what is really

needed to the labor market.

9. Summary



• The Occupation and Learning Process provides a structured framework for

aligning education and employment.

• Rwanda Polytechnic has effectively implemented this model through

competency-based training, practical learning, and industry engagement.

• Continued focus on digital innovation, industrial collaboration and applied

learning will ensure RP graduates thrive in the rapidly changing

technological landscape and contribute meaningfully to Rwanda’s

transformation agenda.

• Self-Assessment: Encourage trainees to reflect on their past experiences,

hobbies and activities they enjoy and use tools like personality tests,

interest inventories, or skill assessments.

9. Summary cont’d



• Feedback from Others: Suggest trainees seek feedback from peers,

mentors or instructors to gain insights into their strengths and areas for

improvement.

• Explore Interests: Introduce trainees to a variety of fields and professions to

help them identify what resonates with their passions and curiosities.

• Identify Strengths and Weaknesses: Guide trainees to recognize their core

strengths and how they can leverage them, discuss how weaknesses can be

managed or improved upon.

• Goal Setting: Help trainees set realistic career goals based on their

discoveries and encourage them to create action plans for developing their

talents and addressing their weaknesses.

9. Summary cont’d



• A desired graduate should be well-rounded, combining deep knowledge with

practical engineering skills and a positive, professional attitude.

• These qualities ensure they are prepared to contribute effectively to their

chosen field and to society at large.

• Motivation to learn is a multifaceted concept influenced by trainees' beliefs,

values, self-efficacy, interests and the importance they place on their goals.

9. Summary cont’d
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