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Abstract

Access to employment information can be difficult for job seekers who have limited access to
reliable internet connectivity, smartphones, or formal recruitment networks. These challenges are
particularly relevant in settings where mobile phones are widely used but access to data services and
internet-enabled devices is uneven. This paper presents the design and implementation of an
Integrated Job Opportunities Platform Using USSD and Online Technology, developed to connect
job seekers and employers through two complementary access channels. The online interface
provides web-based functions for posting and managing vacancies and for browsing and searching
job opportunities. The USSD interface offers a menu-driven alternative that can be accessed using a
basic mobile phone without requiring a mobile data connection. The system was developed using
Python and the Django web framework, with SQLite used for data storage. Africa’'s Taking
sandbox was used to support development and simulation of USSD interactions. The platform is
intended to centralize job information, make vacancies easier to discover, and reduce dependence
on asingle device or connectivity model. The development process included requirements analysis,
system design, implementation, and functional testing of core workflows, including job posting,
browsing, searching, and USSD menu navigation. The project report describes testing against
expected system behaviour; this paper therefore reports functional outcomes qualitatively and does
not claim performance measurements or population-level employment impacts. The resulting
prototype demonstrates how web services and USSD can be combined to support more inclusive
access to employment information in Malawi. Limitations include the need for real-world
deployment, broader user evaluation, reliable and current vacancy data, and validation of service
availability under production network conditions. Future work may include expanded SMS alerts,
improved multilingual support, recommendation functions, employer verification, and analytics for
administrators. The work contributes an applied software-engineering example of a dual-channel
employment information service designed around different levels of digital access.
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1. Introduction

1.1 Background

Employment information is valuable only when people can find it, understand it, and act on it in
time. Job seekers may learn about vacancies through personal networks, noticeboards, social media,
company websites, recruitment agencies, and online job portals. Each channel has advantages, but
each can also exclude people who do not regularly use it. A web-only service, for example, assumes
access to an internet-enabled device, data bundles, and sufficient digital confidence. A service based
only on informal announcements may make it difficult to search across many employers or compare
opportunitiesin a consistent way.

The project addressed this access problem by proposing a centralized platform that combines a
conventional online interface with Unstructured Supplementary Service Data (USSD). USSD is a
session-based mobile network service that presents short menu interactions on a handset. Unlike a
typical web application, a USSD session does not require a smartphone browser or a mobile data
connection. Its menu-driven nature can make it suitable for short tasks, such as selecting alocation,
choosing ajob category, or viewing a brief vacancy summary.

The online component serves users who can access a web browser, while USSD provides a
complementary channel for people using basic phones or facing unreliable internet access. The
design principle is not that one channel replaces the other; rather, each channel provides a different
route to a shared set of employment information.

1.2 Problem Statement

The central problem addressed by the project is fragmented and uneven access to job vacancy
information. Job seekers may need to consult several sources, while employers may find it difficult
to reach potential candidates beyond their immediate networks. Users who depend on basic phones
or cannot consistently afford internet data may face additional barriers when recruitment
information is distributed primarily through websites or social platforms. A centralized system with
both web and USSD access offers a practical way to make job information available through more
than one technology channel.

1.3 Aim of the Study

The aim was to design and implement an integrated job opportunities platform that connects job
seekers and employers through web-based services and USSD access.

1.4 Objectives

* To identify the core information and functions needed by job seekers, employers, and
administrators.

* To design a centralized platform that supports online job management and a USSD-based access
path.

* To implement web functions for managing vacancies and finding job opportunities.

 To implement a menu-based USSD flow for retrieving job information through a basic mobile
phone.
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* To test the main user workflows against the system requirements and document limitations and
possible improvements.

1.5 Resear ch Questions

* How can web technology and USSD be integrated to provide alternative access to job vacancy
information?

» What core functions are required to support job seekers, employers, and platform
administrators?

» How can functional testing be used to assess whether the prototype behaves according to its
regquirements?

» What limitations should be addressed before the platform is deployed for wider public use?

1.6 Significance

The project is significant as an applied software-engineering response to a digital-inclusion
problem. It demonstrates a design in which users are not required to rely on one access technology.
Job seekers with internet access can use the website, while users with basic phones can navigate
USSD menus. Employers gain a centralized channel for publishing opportunities, and
administrators have a defined role in maintaining platform information. The system may also serve
asabasis for further research into mobile-first public information servicesin Malawi.

1.7 Scope

The scope covers the design and implementation of a prototype employment information platform,
including the web application, shared data storage, and USSD interaction flow tested with the
Africa s Taking sandbox. The work focuses on access to vacancy information and related platform
workflows. It does not establish that the prototype has been deployed nationaly, that it has
increased employment rates, or that it has been evaluated with a statistically representative
population.

1.8 Organisation of the Paper

The paper reviews related concepts and technology, describes the development methodology and
system design, discusses implementation and functional testing, considers implications and
limitations, and concludes with recommendations for future work.

2. Related Work and Conceptual Background

2.1 Digital Recruitment Systems

Digital recruitment systems provide online spaces where employers can publish vacancies and
candidates can search for work. Common functions include vacancy descriptions, category and
location filters, employer accounts, applicant profiles, and application tracking. Centralization can
reduce the effort required to find listings scattered across many sources. However, the benefits of an
online recruitment platform depend on access to devices, connectivity, digital skills, and the quality
of the information supplied by employers.

A job portal aso needs operational processes beyond the user interface. Listings should be accurate,
clearly dated, and removed or marked when they are no longer active. Employer identity and
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vacancy legitimacy matter because job seekers may be exposed to misleading or fraudulent
advertisements. Administrative controls, reporting mechanisms, and future verification processes
can therefore be important components of a trustworthy service.

2.2 USSD as an Access Channel

USSD enables short, interactive sessions over mobile networks. A user typically enters a service
code and navigates text menus by replying with a number or short response. The session model is
well suited to simple information retrieval and structured choices, but it imposes constraints:
messages must be concise, menu depth should be limited, and the interaction should be
understandable without a graphical interface. Network timeouts and session limits also require
careful design.

For an employment platform, USSD can provide aroute to browse broad categories, select adistrict
or location, and retrieve a concise description of avacancy. It isless suitable for displaying long job
descriptions, uploading CVs, or completing complex application forms. The dual-channel design
therefore assigns richer interactions to the website and short information retrieval tasksto USSD.

2.3 Digital Inclusion and ICT for Development

Digital inclusion concerns whether people can access and use digital services in ways that are
meaningful to them. Access is shaped not only by network coverage but also by device
affordability, data costs, language, accessibility, confidence, and the relevance of the service. A
multi-channel design can reduce some technology barriers, but it cannot remove every structura
barrier to employment. It should be understood as an access improvement rather than a complete
solution to unemployment.

In ICT for Development (ICT4D), technology interventions are commonly assessed in relation to
local context, usability, institutional support, and sustainability. For this platform, relevant questions
include whether users can understand the USSD menus, whether vacancy information is kept
current, whether employers will maintain their listings, and who will support the service after the
prototype stage.

2.4 Web Application Frameworks

Django is a Python web framework that provides routing, request handling, templates, database
integration, authentication features, and an organised application structure. Its model-view-template
pattern can help separate data definitions, request logic, and presentation. A framework does not
automatically guarantee security or quality; developers must still configure permissions, validate
input, manage secrets, protect forms, and test access-control rules.

Python was used as the main programming language, and SQL ite was selected for data persistence
in the project prototype. SQL.ite is convenient for local development and small deployments because
it is file-based and requires little administration. If the platform grows to support many concurrent
users or production workloads, a server-based database may be more appropriate after workload
assessment.
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2.5 Related Technology and Service Design

The platform combines web requests and USSD sessions with a shared application backend.
Africa’s Talking sandbox provides a development environment for testing USSD flows without
claiming a live production service. A sandbox is useful for prototyping menu behaviour, but
production deployment would require approved service configuration, a live provider arrangement,
testing on target networks, and operational monitoring.

2.6 Design Principles Derived from the Review

* Provide aternative access channels while keeping the underlying vacancy information
consistent.

» Keep USSD interactions short, predictable, and suitable for small screens.

» Make job listings searchable by useful criteria such as location and category where supported.
* Separate employer, job-seeker, and administrator responsibilities.

* Treat data quality, security, and user trust as ongoing operationa requirements.

* Evaluate usability with real users before making broad claims about inclusion or impact.

2.7 Resear ch Gap and Project Positioning

The project is positioned as a practical prototype that brings web-based job management and USSD
access into one employment information service. Its contribution is the integration approach and the
implementation of core workflows, rather than a claim to have invented web recruitment or USSD.
A full empirical comparison with existing job portals or a controlled study of employment outcomes
was outside the scope of the reported work.

3. Resear ch M ethodology

3.1 Development Approach

The project followed a software-development approach involving problem identification,
requirements analysis, system design, implementation, and functiona testing. This approach was
appropriate because the intended output was a working software prototype. The development
process translated the access problem into user roles, workflows, data requirements, and a pair of
interfaces connected to a central application backend.

3.2 Requirements Gathering and Analysis

Requirements were organised around three main user groups. job seekers, employers, and
administrators. Job seekers require a way to discover vacancies and retrieve relevant information.
Employers require a way to create and manage vacancy listings. Administrators require tools or
processes for overseeing platform information and maintaining the service. The USSD channel adds
reguirements for concise prompts, numbered choices, input validation, and session continuity.

3.3 Functional Requirements
» Employers can create and manage job vacancy information through the online interface.

* Job seekers can browse and search job opportunities using the functions implemented in the
prototype.
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» The USSD interface presents a menu through which users can navigate job-related information.
* The application stores platform datain a centralized database.
» Administrative functions support management of system information.

* The system provides clear responses when a requested category or vacancy is unavailable.

3.4 Non-Functional Requirements
* Usability: web pages and USSD prompts should be understandable to their intended users.
* Accessihility: the system should provide a non-browser access route through USSD.

* Reliability: valid requests should produce consistent responses, and errors should be handled
clearly.

« Security: user input, authentication, and role-based permissions should be handled appropriately.

» Maintainability: application logic should be organised so that future changes can be
implemented.

« Dataintegrity: vacancy records should be stored and retrieved consistently.

3.5 System Modelling

System modelling identifies actors, processes, data stores, and the boundaries between components.
The main actors are job seekers, employers, and administrators. The principal processes are vacancy
management, job discovery, USSD request handling, and administrative management. The central
database stores the information required by the web and USSD interfaces. The model supports a
clear separation between the user-facing channels and the application logic that processes requests.

3.6 Implementation Environment

The project used Python and the Django framework for server-side application logic, SQLite for
database storage, and web technologies for the online interface. USSD interaction was devel oped
and tested through the Africa’'s Talking sandbox. These tools were selected to support rapid
prototyping and integration using a common backend. The precise deployment configuration,
hosting capacity, and production network characteristics require separate verification before
operational release.

3.7 Testing Strategy

Functional testing was used to check whether key workflows behaved according to their
requirements. The test focus included job posting and management, job browsing and search, USSD
menu navigation, and handling of cases where no active jobs were available. Testing in a sandbox
validates the implemented interaction logic in that environment; it does not by itself demonstrate
performance on every mobile network or prove that users in the field can complete tasks
successfully.
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3.8 Evidence and Reporting of Results

The paper reports qualitative functional outcomes based on the project report. No numerical sample
size, response-time benchmark, user satisfaction score, or employment-impact statistic is claimed
here because such measurements were not established in the source material. A future evaluation
should define test cases in advance, record observed outcomes, and document the test environment
so that results can be reproduced.

3.9 Ethical and Practical Considerations

A live employment platform may process names, contact details, CVs, application records, and
employer information. Before deployment, the system should minimise collection of personal data,
explain how information will be used, restrict access to authorised roles, protect stored files, and
establish retention and deletion practices. Vacancy information should be checked for legitimacy,
and users should be able to report suspicious listings. These are recommended deployment
safeguards, not claims that every safeguard has already been implemented.

4. System Analysisand Design

4.1 Overview of the Architecture

The platform uses a multi-channel architecture. Job seekers and employers access the online
interface through a browser. USSD users access the system through a mobile network menu. Both
channels communicate with application logic responsible for interpreting requests and retrieving or
updating data. SQLite acts as the central data store for the prototype. The architecture can be
described as. user interface channel — application backend — database, with responses returned
through the originating channel.

4.2 \Web Chann€

The web channel supports interactions that benefit from a graphical interface and larger amounts of
information. Employers can submit vacancy details using online forms, and job seekers can inspect
listings and use available search functions. The browser interface can present more detailed vacancy
descriptions than a USSD screen. Web forms also require validation so that missing or malformed
fields do not create incomplete records.

4.3 USSD Channdl

The USSD channel is designed around short, numbered menus. The prototype menu includes
options such as browsing jobs, searching by location, searching by category, accessing the user's
account, and changing language. An interaction begins when the user opens the service code, then
moves through menu choices. The application interprets the submitted menu path and responds with
the next prompt or the requested information.

A representative menu path allows a user to choose a job-discovery option, select a location or
category, and receive a concise result. When no active vacancy matches the request, the system can
return a message explaining that no jobs are currently available. The project also includes English
and Chichewa message examples, reflecting the importance of language accessibility. Actual
language coverage and translation quality should be reviewed with fluent speakers.
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4.4 Shared Backend and Data Store

A shared backend reduces the risk of maintaining separate vacancy lists for the web and USSD
channels. When both interfaces retrieve information from the same source, a vacancy published
through the web application can potentially become discoverable through USSD according to the
system's query logic. Consistency still depends on correct database relationships, validation, and
handling of active or expired records.

45 User Roles

4.5.1 Job Seeker

The job seeker is the main consumer of vacancy information. The user should be able to browse
available opportunities, search using the criteria provided by the platform, and understand the
information required to pursue a vacancy. The web interface can support richer information; USSD
supports short discovery tasks for users who cannot use the web interface.

4.5.2 Employer

The employer supplies vacancy information and manages listings. Useful vacancy data typically
includes a title, description, location, requirements, and application instructions. The quality of
results depends on employers entering accurate information and updating listings when a position is
filled or closed. Employer verification isidentified as a possible future enhancement where it is not
already part of the implemented prototype.

4.5.3 Administrator

The administrator supports platform oversight, including the management of system information
and categories where those functions are available. Administrative responsibilities may aso include
handling reports of suspicious listings, resolving data-quality problems, and monitoring service
health. These operationa responsibilities become more important as a prototype moves toward
production.

4.6 Data Flow

A typical employer data flow begins when the employer submits vacancy information through the
web interface. The backend validates the request and stores the record in the database. A job seeker
later sends a search request through the website or USSD menu. The backend applies the relevant
selection criteria, retrieves matching records, and returns the results through the same channel.
Administrative operations act on platform information under controlled permissions.

4.7 USSD Session Design

USSD sessions should be designed as short state transitions. Each prompt needs a clear question, a
limited set of options, and a predictable next step. The implementation should validate unexpected
input and offer a way to return to a previous menu or restart the session where possible. Since
sessions can expire, the system should avoid relying on long periods of inactivity or requiring users
to remember complicated sequences.
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4.8 Error and Empty-Result Handling

Empty-result handling is particularly important for job discovery because the number of vacancies
varies over time. A clear message such as 'No active jobs are currently available for this selection’ is
more useful than a blank response. Similar care is needed for invalid menu choices, missing search
criteria, expired sessions, and failed connections to external services. Error messages should guide
the user without exposing internal technical details.

4.9 Security Design Consider ations

The system should enforce authentication and authorization on employer and administrative actions,
validate all submitted data, protect state-changing web requests against cross-site request forgery,
and avoid exposing sensitive application details in errors. Uploaded CVs, if accepted, require file
type and size checks, safe storage, and access restrictions. Secrets and provider credentials should
not be committed to source control. These controls should be verified through a security review
before public deployment.

4.10 Architecture Trade-Offs

The dual-channel approach improves choice but increases design and maintenance work. Web
pages can display rich information but require browser access and connectivity. USSD is more
broadly compatible with basic handsets but has short message limits, session constraints, and a less
expressive interface. A shared backend reduces duplication but must be designed so that each
channel receives information in a suitable format. The prototype favours a practical balance
between accessibility and implementation complexity.

5. System | mplementation

5.1 Application Backend

The backend coordinates requests from the web interface and the USSD handler. In a Django
application, URL routing directs requests to the relevant view or handler, application logic
processes the request, and models provide an interface to stored records. This structure separates
request handling from data persistence and helps organise future extensions.

5.2 Database and Vacancy Records

SQLite was used as the prototype database. A centralized database is important because the
platform’'s value depends on consistent access to vacancy information. Data modelling should
distinguish users, employer details, vacancy records, categories, and other related information as
required by the implemented system. Appropriate constraints and validation help prevent
incomplete or inconsistent records.

The database should support identifying active vacancies and applying search filters. A production
design should also define how listings expire, how duplicate vacancies are handled, and how
updates are audited. These operational policies are as important as the database technology itself.
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5.3 Employer Workflow

The employer workflow begins with access to the employer-facing web functionality. The employer
enters the vacancy details and submits the form. The application should validate required fields and
persist valid records. The employer then needs a way to review or manage their own postings.
Correct access control isimportant so that one employer cannot modify another employer's records.

5.4 Job-Seeker Wor kflow

The job-seeker workflow centres on finding useful vacancies. A user opens the web platform,
browses the available jobs, and narrows the results using supported criteria such as location or
category. The user then reviews the vacancy details and follows the listed application instructions.
Where application submission is supported by the implementation, it should be tested as a separate
workflow from merely viewing avacancy.

5.5 USSD Workflow

The USSD workflow starts when the user enters the service code in a compatible mobile interface or
simulator. The user selects from the menu, provides additional choices where required, and receives
a response. The backend interprets the session data and returns a menu or result. The sandbox
allows the developer to test different inputs and verify that the system responds with the expected
next step.

5.6 Language Support

The project includes English and Chichewa message examples for USSD interaction. Language
support is particularly relevant when users have different levels of comfort with technical or formal
English. Good localisation requires more than literal trandation: menu terms must be concise,
familiar, and consistent, and the meaning of instructions should be checked with intended users.

5.7 Integration with Africa’s Talking Sandbox

The Africa's Taking sandbox provides a controlled environment for prototyping USSD
interactions. It allows developers to simulate session requests and examine the responses returned
by the application. Sandbox testing is useful for debugging menu logic and response formatting. It
should not be confused with a production deployment, which requires the appropriate service
configuration, provider approvals, and validation on target networks.

5.8 User Feedback and Notifications

A job platform can benefit from timely notifications when vacancies are posted or updated. The
wider project concept identifies notifications as an area for improvement and potentia integration,
including SMS aerts. Notifications should be treated carefully: users should control their
preferences, messages should avoid disclosing unnecessary persona information, and delivery
failures should be logged where appropriate. Only notification functions actually implemented and
tested should be described as completed features.
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5.9 Maintainability and Extension

The use of a structured web framework provides a foundation for extending the prototype. Possible
extensions include a production database, employer verification, richer search, job aerts,
administrative reports, and improved localisation. Each extension should be introduced through
explicit requirements, a design update, implementation, and regression testing to ensure that
existing web and USSD workflows continue to work.

5.10 Deployment Consider ations

A production service would require a stable hosting environment, HTTPS, secure configuration,
database backups, logging, monitoring, access controls, and a documented recovery process. It
would also need a process for managing vacancies and handling user enquiries. Because USSD
depends on provider and network arrangements, the operational plan should include service
availability, session costs, provider support, and testing on relevant mobile networks.

6. Testing and Results

6.1 Testing Objectives

The purpose of testing was to determine whether the core system functions behaved according to the
specified requirements. Testing focused on workflows that represent the central value of the
platform: entering vacancy data, finding vacancies, navigating USSD menus, and receiving
understandabl e responses when a search produces no resuilts.

6.2 Functional Test Areas

Test area

Purpose

Reporting note

Employer vacancy management

Check that vacancy details can be submitted
and handled through the employer-facing
web workflow.

Report only the outcomes recorded in the
original project testing evidence.

Job browsing

Check that users can request and view
available job information.

Confirm the result against the implemented
interface and test record.

Search by location

Check that the supported location-selection
path filters or retrieves the relevant
information.

Confirm using the actual configured test
data.

Search by category

Check that category selections lead to the
appropriate job information or empty-result
response.

Confirm using the actual configured test
data.

USSD menu navigation

Submit menu choi ces through the simulator
and check that the expected next prompt or
response is returned.

Sandbox success does not establish
live-network performance.

Empty-result handling

Use a selection with no active jobs and check
that the response explains that no jobs are
available.

The project includes English and Chichewa
empty-result message examples.

Input vaidation

Check how invalid, missing, or unexpected
inputs are handled.

Record any remaining issues before
production use.

Role and access controls

Check that users can perform only the
actions permitted for their role.

A separate security test is recommended if
not documented in the project evidence.
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6.3 Interpreting the Results

The project report describes functional testing of the implemented workflows. The evidence
supports reporting that the prototype was assessed against its expected functions, but it does not
support numerical claims about throughput, response time, user satisfaction, or employment
outcomes. For a publication, the distinction between functional correctness and real-world
effectiveness is important. A menu can return the expected response in a sandbox while still
requiring additional work to establish usability, reliability, and service performance in daily use.

6.4 Test Evidence and Reproducibility

A stronger future test report should include a test identifier, preconditions, input data, expected
result, observed result, pass/fail status, date, software version, and environment. For USSD tests, it
should also record the menu path and the complete response text. For web tests, it should identify
the user role, browser, and relevant data state. Screenshots or logs can support the evidence when
they do not expose private user information.

6.5 Performance Testing

Performance testing was not quantified in the material used for this paper. Before deployment, the
system should be tested under representative loads to measure page response time, database query
performance, USSD response delay, and concurrent session behaviour. Results should include the
test environment, workload, number of requests, and summary statistics. It would be inappropriate
to infer these measurements from functional tests.

6.6 Usability Evaluation

The system would benefit from task-based usability testing with job seekers and employers,
including participants who use basic phones. Relevant tasks include locating a vacancy, changing a
search selection, understanding an empty-result message, and posting a vacancy. Observers should
record task completion, errors, time where appropriate, and participant feedback. The study should
use consent procedures and avoid collecting unnecessary personal information.

6.7 Reliability and Security Testing

Reliability tests should examine network interruptions, expired USSD sessions, malformed inputs,
missing database records, and external service failures. Security tests should review authentication,
permissions, CSRF protection, input validation, file handling, secrets management, and error
disclosure. These are recommended tests for a more complete evaluation and should not be
represented as completed unless evidence exists.

6.8 Summary of Findings

The implemented prototype demonstrates the feasibility of connecting a web-based employment
information service with a USSD menu flow using a common application backend. The key result is
an architectural and functional demonstration of multi-channel access. The evidence does not
establish the scale of user benefit, the rate of job placement, or production readiness. These require
deployment and evaluation beyond the current prototype.
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7. Discussion

7.1 Contribution of the Dual-Channel Approach

The central design contribution is the use of complementary access channels for the same
employment information service. The website can present detailed listings and support richer
employer interactions, while USSD provides a shorter path to selected information. This approach
recognises that users have different devices and connectivity conditions. It aso highlights that
accessibility is a system-level property: a platform is not inclusive simply because it has a mobile
interface; it must support the tasks that users need to complete.

7.2 Benefitsfor Job Seekers

A centralized listing service can reduce the effort of checking multiple information sources. Search
functions can help users focus on opportunities that match their location or interests. USSD may
extend basic access to users who do not use smartphones or mobile data regularly. These are
plausible benefits of the design, but their magnitude should be assessed through user research and
usage evidence rather than assumed.

7.3 Benefitsfor Employers

Employers can use a centralized platform to publish vacancies in a consistent format. If the service
attracts job seekers through both web and USSD channels, employers may reach a broader audience
than through a single online channel. However, employer value depends on the quality and
relevance of candidates, the cost and effort of posting vacancies, and trust in the platform. Employer
interviews and listing statistics would help assess these factors.

7.4 Digital Inclusion and L anguage

USSD reduces the need for an internet-enabled device but does not remove every barrier. Users till
need mobile network coverage, a compatible service, and the ability to navigate text menus.
Language choices and clear wording are also important. The inclusion objective should therefore be
evauated in terms of whether people with different devices, languages, locations, and levels of
digital confidence can complete useful tasks.

7.5 Centralisation and Data Quality

Centralising vacancy information makes it easier to retrieve records consistently across channels,
but it also concentrates responsibility for data quality. Expired, duplicated, or misleading listings
can reduce user trust. A production platform should define listing expiry rules, require meaningful
vacancy details, provide reporting mechanisms, and establish clear responsibilities for moderating
content.

7.6 Trust and Safety

Employment platforms can be misused to advertise fraudulent opportunities or collect personal
information under false pretences. The system should provide clear reporting and moderation
processes, protect user data, and consider employer verification. Where a user is directed to an
external application process, the platform should make that destination and any associated
requirements clear.
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7.7 Sustainability

A successful deployment requires more than software implementation. The service needs ongoing
hosting, database maintenance, security updates, provider relationships for USSD, user support, and
a reliable supply of vacancy listings. A sustainability plan should identify the organisation
responsible for operating the service, how costs will be covered, and how the system will respond to

policy or technology changes.

7.8 Implicationsfor ICT4D

The project illustrates a practical principle for ICT4D: digital services should be designed around
the capabilities and constraints of intended users rather than assuming universal access to advanced
devices. At the same time, a technology intervention should not overstate its social impact. The
platform can improve the channels through which job information is accessed, but it cannot by itself
create vacancies or resolve the broader causes of unemployment.

7.9 Comparison of Access Channels

Dimension Web interface USSD interface

Device Browser-enabled phone, tablet, or computer | Compatible mobile phone, including many
basic handsets

Connectivity Internet accessis required Uses mobile network signalling; mobile data

is not required

Information format

Can present longer descriptions and richer
layouts

Short text prompts and constrained responses

Best suited tasks

Detailed vacancy review and richer forms

Short searches and menu-based information
retrieval

Main constraints

Data access, device availability, browser
usability

Session limits, short messages, menu depth,
network availability

Maintenance

Web interface and backend

USSD session logic, provider configuration,
and backend

7.10 Limitations of the Current Study

* The project is a prototype-oriented implementation rather than evidence of afully deployed

national service.

* The source material does not provide quantitative performance benchmarks or a statistically

described user study.

* Testing with a sandbox cannot establish reliability on all production mobile networks.

* The availability and freshness of vacancies depend on employer participation and data

mai ntenance.

» The USSD interface necessarily limits the amount of detail and complexity that can be presented

in one session.

* Long-term sustainability, operational costs, and employment outcomes remain to be evaluated.
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8. Future Enhancements and Recommendations

8.1 SM S Notifications

A future version could send SMS alerts to job seekers who opt in to notifications. Alerts could be
based on selected categories, locations, or keywords. The design should avoid sending excessive
messages and should include a straightforward way to change preferences or unsubscribe. Delivery
status and provider errors should be monitored, and the system should not promise delivery where
the network cannot guarantee it.

8.2 Improved Multilingual Support

The platform could expand language options and improve the quality of trandations across both
web and USSD interfaces. Language selection should be visible and consistent, and translations
should be reviewed by fluent speakers familiar with local employment terminology. The system
should avoid mixing languages unexpectedly within a session.

8.3 Intelligent Job Recommendations

A recommendation feature could suggest vacancies using user-selected interests, skills, location,
and preferred job type. Such a feature should explain the basis of recommendations, avoid using
sensitive personal attributes, and allow users to correct their preferences. Recommendations should
be assessed for relevance and fairness before they are treated as a reliable decision-support function.

8.4 Employer Verification

Employer verification could help reduce fraudulent listings and strengthen trust. A verification
workflow might review organisation details and contact information before displaying a verification
status. The platform should clearly distinguish verified employers from those not yet verified, and it
should provide away to report impersonation or suspicious activity.

8.5 Administrative Analytics

Administrative analytics could summarise the number of active listings, categories and locations
represented, listing expiry, and platform usage. Such information could help administrators identify
inactive categories or operational problems. Reports should be designed around legitimate
operational needs and avoid exposing individual users personal information unnecessarily.

8.6 Production Database and Scaling

If user numbers and concurrent activity increase, the platform should be evaluated for migration
from SQLite to a server-based database. The choice should be based on expected workload,
operational expertise, backup requirements, and hosting constraints. Scaling should also consider
caching, query optimisation, monitoring, and separation of background tasks from interactive
requests.
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8.7 Security and Privacy | mprovements

A production release should undergo a security review, including role permissions, password
handling, request protection, file upload safety, secure transport, secrets management, backup
security, and incident response. A privacy notice should explain what data is collected, why it is
needed, who can access it, and how long it is retained. The service should collect only what is
necessary for its stated functions.

8.8 User-Centred Evaluation

Future evaluation should recruit job seekers and employers with varied digital experience and
include users who rely on basic phones. The evaluation should measure task completion, errors,
comprehension of prompts, satisfaction, and accessibility barriers. Researchers should report the
participant selection process, methods, limitations, and ethical safeguards. This would provide
evidence about whether the system is usable and useful in practice.

8.9 Field Deployment and I mpact Assessment

A controlled pilot could be conducted with a defined set of employers and job seekers. The pilot
should document the number of participating organisations, the volume and freshness of listings,
access-channel use, support requests, and user feedback. Employment outcomes should be
measured carefully and not attributed to the platform without a suitable evaluation design that
considers other influences.

8.10 Recommended I mplementation Roadmap
« Stabilise the current prototype and document its actual implemented features.
» Complete security, privacy, and accessibility reviews.
* Validate the USSD service with the intended provider and target mobile networks.
 Conduct usability testing with job seekers and employers.
* Pilot the service with a manageable group of verified employers.

* Use evidence from the pilot to prioritise SMS alerts, multilingual support, analytics, and
recommendations.

* Define long-term hosting, maintenance, support, and data governance responsibilities.

9. Conclusion

This paper presented an Integrated Job Opportunities Platform Using USSD and Online
Technology, a prototype designed to connect job seekers and employers through a web application
and a USSD-based information channel. The system uses Python and Django for application
development, SQLite for data storage, and the Africa's Talking sandbox for development and
simulation of USSD interactions. Its main design idea is to provide alternative routes to a common
set of job vacancy information rather than require every user to access the service in the same way.

The project demonstrates how web-based vacancy management and menu-driven mobile access can
be brought together within one application architecture. The online channel supports richer
information and employer interactions, while USSD provides a concise alternative for users with
compatible basic phones and no mobile data connection. Functional testing of core workflows
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provides a basis for assessing whether the prototype behaves according to its intended requirements.

The study does not claim that the prototype has increased employment rates, achieved national-scale
access, or met quantified performance targets. Those questions require deployment, broader user
evaluation, and carefully designed impact assessment. Further work should focus on security and
privacy, vacancy quality, employer verification, production network testing, language accessibility,
notifications, and sustainable operation. With these measures, the platform could provide a useful
foundation for more inclusive digital employment information servicesin Malawi.
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Appendix A. Suggested Test Record Template

Use the following fields when documenting further testing: Test ID; feature; preconditions; input;
expected result; observed result; pass/fail; date; software version; test environment; tester; and
evidence reference.

Appendix B. Suggested USSD Test Scenarios

* Start anew USSD session and confirm the main menu appears.

* Choose the browse-jobs option and confirm the next menu is appropriate.

* Select alocation and confirm that the response matches the available test data.

* Select a category and confirm that matching jobs or a clear empty-result message is returned.
* Enter an invalid option and confirm that the system responds safely.

* Test English and Chichewa message paths and review language consistency.

» Simulate a session interruption or timeout and record the behaviour.

* Repeat relevant tests after any change to the backend or menu structure.

Appendix C. Publication Readiness Checklist

* Confirm the exact project title and author name.

 Confirm institutional affiliation and supervisor details.

* Verify every reference against the original publication.

* Remove or revise any claim that is not supported by implementation evidence.

» Add genuine screenshots, diagrams, or test tables if permitted by the target venue.
« Confirm that the selected venue accepts the article type and page length.

* Check the venue's formatting, originality, authorship, and ethics requirements.

* Do not invent performance metrics, participant numbers, or research outcomes.
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