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ABSTRACT 
 
Lecture timetable generation is a complex constraint-satisfaction problem that directly impacts staff 
workload, room utilization, and student experience in higher education institutions. In the Nigerian 
context, challenges such as large student populations, power instability, and limited bandwidth 
further complicate deployment of scheduling systems. This paper reviews existing toolkits for lecture 
timetable management, categorizing them into Enterprise Resource Planning (ERP) modules, 
dedicated commercial software, open-source solvers, and lightweight Software-as-a-Service (SaaS) 
platforms. Each category is evaluated against criteria including algorithmic capability, dual-
stakeholder usability for staff and students, integration, cost, and suitability for low-resource 
environments. Case studies from the University of Lagos (UNILAG), Ahmadu Bello University (ABU), 
and Federal Polytechnic Nekede illustrate adoption patterns in Nigeria. Findings indicate that while 
commercial systems provide superior user experience, open-source tools such as FET and UniTime 
offer the strongest algorithmic control for complex institutions. We conclude with a decision matrix 
and identify gaps, including poor WhatsApp integration and limited mobile-first design for staff. 
Keywords: timetable scheduling, educational software, constraint satisfaction, Nigerian higher 
education, staff-student systems. 
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1. INTRODUCTION 
 
Timetabling is recognized as an NP-hard problem that requires balancing competing hard 
constraints, such as room capacity and lecturer availability, with soft constraints like pedagogical 
preferences and workload equity (Carter & Laporte, 1998). In Nigerian universities, student 
populations often exceed 30,000, while infrastructure challenges include shared facilities across 
faculties and frequent power outages that disrupt computer-based planning (Adebayo & Oyedoyin, 
2021).  
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Manual approaches remain common, leading to course clashes, inequitable staff loads, and late 
release of timetables that frustrate students. Modern toolkits promise automation, but they differ 
sharply in design philosophy: some prioritize algorithmic rigor, while others emphasize accessibility 
for non-technical staff and mobile access for students. This review addresses three questions: 
(Carter & Laporte, 1998). What categories of timetable toolkits exist? (Adebayo, A. A., & Oyedoyin, 
O.2021). How do they serve the distinct needs of academic staff versus students? aSc Applied 
Software Consultants. (2024). Which approaches best fit Nigerian tertiary institutions? 
 
2. METHODOLOGY 
 
This review covers tools actively maintained between 2018 and 2025 and deployed in tertiary 
education. Inclusion required: (a) support for course, room, and staff constraints; (b) an export or 
interface for student access. Tools were evaluated across six dimensions: algorithmic approach, 
constraint flexibility, staff interface, student interface, integration capability, and deployment context. 
Data sources included vendor documentation, peer-reviewed studies, and case reports from Nigerian 
institutions. 
 
3. CONCEPTUAL CLASSIFICATION 
 
Table 1: Classification of Timetable Toolkits 
Category Examples Core Approach Typical Deployment 
ERP Modules OpenEduCat, Fedena, 

SAFSMS 
Rule-based scheduling 
within broader MIS 

Universities with 
existing ERP 

Dedicated Commercial aSc TimeTables, Edval, 
Prime Timetable 

Heuristic + interactive 
visualization 

Secondary to large 
universities 

Open-Source Solvers FET, UniTime, 
OptaPlanner 

Constraint 
programming, 
evolutionary algorithms 

Tech-capable 
universities 

Lightweight SaaS Lantiv, Timetable Web Cloud grid editors, 
basic automation 

Colleges, departments 

Adapted General Tools Google Sheets + Add-
ons, Excel Solver 

Manual templates Small cohorts 

 
4. COMPARATIVE REVIEW 
 
4.1 Algorithmic Capability 
Open-source solvers lead in computational power. FET uses a genetic algorithm and is widely 
adopted in European and African universities for problems exceeding 2,000 activities (aSc Applied 
Software Consultants. 2024).  UniTime, developed at Purdue University, employs constraint 
programming and supports curriculum-based and enrollment-based timetabling Carter, M. W., & 
Laporte, G. (1998). Commercial tools such as aSc TimeTables and Edval prioritize usability with 
heuristic solvers and drag-drop correction, but scale poorly beyond ~2,000 of what aSc calls “cards” 
Edval Timetables. (2023). SaaS tools rarely disclose algorithms and are best suited for <500 
courses. 
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4.2 Staff-Oriented Features 
Staff require control over availability, workload, and substitutions. FET and UniTime allow granular 
unavailability blocks and max-hours-per-day rules. Edval explicitly markets “staff wellbeing” 
algorithms to balance loads across a fortnight FET. (2024). aSc includes a substitution module for 
covering absent staff. ERP modules link timetables to HR records, enabling automatic workload 
reports. In contrast, Google Sheets offers no native constraint checking, placing burden on 
administrators. 
 
4.3 Student-Oriented Features 
Students prioritize mobile access, clarity, and change notifications. Edval, Lantiv, and most ERPs 
provide apps or responsive portals with personal timetables. All modern tools export iCal/Google 
Calendar files. FET, being desktop-only, relies on HTML export that departments must host. No major 
toolkit natively supports WhatsApp, despite its ubiquity among Nigerian students Müller, T., et al. 
(2018).  This gap forces departments to manually broadcast PDF changes. 
 
4.4 Nigerian Context and Case Studies 
University of Lagos (UNILAG): With >60,000 students, UNILAG’s Centre for Information Technology 
and Systems reported using a customized open-source solver for core allocation, then publishing 
PDFs to the student portal due to bandwidth constraints. Power outages make cloud-only editing 
risky, so a local server is maintained Odewumi, M. O., et al. (2022). Ahmadu Bello University (ABU), 
Zaria: ABU’s Directorate of Academic Planning trialed aSc TimeTables for faculty-level scheduling but 
reverted to spreadsheets for university-wide clashes, citing license cost and the need to handle 
>5,000 course offerings across 18 faculties Okeke, C. I. (2023). Federal Polytechnic Nekede: Adopts 
Google Sheets + Calendar for departmental timetables. Changes are shared via departmental 
WhatsApp groups. Staff report speed and low cost as benefits, but clashes increase during exam 
periods when constraints multiply UNILAG CITS. (2023). 
 
These cases highlight a trade-off: open-source/commercial solvers handle complexity but require IT 
support; lightweight tools are accessible but break under scale. 
 
5. POINTERS FOR ADOPTION 
 
Table 2: Decision Matrix for Adoption 
Institutional Profile Recommended Toolkit Type Rationale 
>10k students, complex 
electives, IT staff 

UniTime or FET + custom 
student portal 

Free, algorithmic power, 
control of data 

1k–10k students, seeks 
vendor support 

aSc TimeTables, Edval Balance of automation and 
usability 

<1k students, limited IT 
capacity 

Lantiv, Prime Timetable Cloud, quick setup, student 
app 

Existing school ERP Use built-in module Integration with fees, 
attendance 

No budget, intermittent power FET + PDF, or Google Sheets Offline capable, zero recurring 
cost 
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6. GAPS AND FUTURE DIRECTIONS 
 
Three gaps persist: ABU Directorate of Academic Planning. (2022). Staff interfaces are rarely mobile-
first, despite lecturers planning on phones; (Adebayo & Oyedoyin, 2021).  Post-COVID hybrid blocks 
are poorly modeled in legacy solvers; aSc Applied Software Consultants. (2024). No mainstream tool 
integrates WhatsApp/Telegram APIs for low-bandwidth push alerts, a critical need in Nigeria. Future 
work should explore AI-driven preference learning from historical timetables and lightweight PWA 
front-ends for open-source solvers. 
 
7. CONCLUSION 
 
No single toolkit is optimal across all contexts. Nigerian institutions must weigh algorithmic rigor 
against stakeholder UX and infrastructure realities. A hybrid model—open-source solver for 
generation plus a lightweight mobile portal and WhatsApp bot for dissemination—offers the best 
cost-benefit ratio for large public universities. Smaller colleges may favor SaaS until student 
numbers demand migration. 
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