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Abstract 

Instructional management in secondary schools continues to face persistent challenges arising from the dominance 

of traditional teaching approaches and the limited availability of technology-assisted systems that directly support 

instructional delivery. While existing educational technologies in Nigeria have largely focused on administrative 

efficiency, they often neglect teachers’ core instructional responsibilities, including lesson planning, learner 

engagement, assessment management, and classroom monitoring. This gap underscores the need for contextually 

responsive instructional management solutions that align technology use with instructional practice. This paper 

presents a conceptual stance on the Technology-Assisted Instructional Management Solution (TAIMS), an 

instructional-focused adaptation of the Technology-Assisted Management Solution (TAMS) developed to address 

instructional delivery challenges in secondary schools. The paper argues that TAIMS provides a structured, 

technology-driven framework for enhancing instructional planning, delivery, and learner engagement through a 

modular and scalable system architecture. Drawing on instructional management theory, educational technology 

principles, and system design considerations, the paper articulates how TAIMS integrates instructional workflows, 

automates routine teaching tasks, and supports active learning environments. The core contribution of this paper 

lies in positioning TAIMS as a conceptual blueprint for locally developed instructional management systems that 

prioritize instructional effectiveness alongside technological sustainability. By foregrounding system architecture 

and design considerations, the paper contributes to ongoing discourse on technology-assisted instructional 

management and provides a foundation for future empirical validation and system implementation. 
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1. Introduction 

The rapid advancement of digital technologies has 

significantly reshaped the educational landscape across 

the world, transforming the processes of teaching, 

learning, and instructional management. The 

integration of Information and Communication 

Technologies (ICT) into education has enabled 

institutions to improve instructional delivery, enhance 

access to learning resources, and support innovative 

teaching strategies. Educational technologies now play 

a crucial role in supporting both instructors and 

learners through digital platforms that facilitate content 

delivery, communication, collaboration, and 

assessment (Zou et al., 2025). As educational 

institutions continue to adopt digital learning 

environments, there is an increasing need for systems 

that effectively manage instructional processes using 

technology. 
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Technology-assisted instructional systems have 

evolved significantly since the early stages of 

computer-assisted instruction in the 1960s. Early 

initiatives such as computer-assisted learning systems 

were designed to support automated instruction and 

provide interactive learning experiences for students 

(lu & Peijun 2023). Over time, advancements in 

computing, networking, and software development 

have led to the emergence of more sophisticated digital 

learning environments, including learning management 

systems (LMS), intelligent tutoring systems, and 

adaptive learning platforms. These technologies enable 

instructors to organize instructional content, track 

student progress, administer assessments, and provide 

timely feedback to learners (Offia, 2024). 

 

Within this evolving technological landscape, the 

concept of Technology-Assisted Instructional 

Management Systems (TAIMS) has gained attention as 

a framework for integrating technological tools with 

instructional management practices. TAIMS refers to 

the structured use of digital technologies to support the 

planning, organization, delivery, monitoring, and 

evaluation of instructional activities. Unlike 

conventional learning platforms that focus mainly on 
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content delivery, TAIMS emphasizes the integration of 

instructional management functions with technological 

infrastructures to support effective teaching and 

learning processes (Adeleye & Ekanem 2025). This 

integration enables educational institutions to 

coordinate instructional resources, monitor learning 

activities, and enhance decision-making in teaching 

environments. 

 

A fundamental component of TAIMS is its system 

architecture, which defines the structural organization 

of technological components within the system. 

System architecture determines how different modules 

such as content management tools, communication 

interfaces, assessment systems, and data storage units 

interact to support instructional processes. In 

educational technology systems, well-designed 

architecture ensures interoperability, scalability, 

reliability, and efficient information flow across the 

platform (Wang, 2025). For instance, intelligent 

tutoring systems typically include components such as 

the domain model, student model, pedagogical model, 

and user interface, which collectively enable adaptive 

and personalized learning experiences for students 

(Salman, 2023). 

 

Another critical element in the development of TAIMS 

is instructional design consideration. Instructional 

design involves the systematic development of 

instructional materials and learning experiences in a 

way that ensures effective knowledge transfer and skill 

development. Models such as the ADDIE framework 

comprising Analysis, Design, Development, 

Implementation, and Evaluation provide structured 

approaches for designing instructional systems that 

align technological tools with learning objectives 

(Ussainova et al., 2025). When integrated into 

technology-assisted instructional systems, these design 

frameworks help ensure that digital platforms are 

pedagogically sound and capable of supporting 

meaningful learning outcomes. 

 

Despite the increasing adoption of educational 

technologies in higher education institutions, several 

challenges remain in the design and implementation of 

effective instructional management systems. Many 

digital learning platforms focus primarily on content 

storage and delivery without adequately integrating 

instructional design principles and instructional 

management functions (Ajani et al., 2025). As a result, 

educators often struggle to fully utilize technological 

tools to support teaching effectiveness, student 

engagement, and learning assessment. This gap 

highlights the importance of conceptual frameworks 

that integrate system architecture with pedagogical 

design considerations. 

 

Therefore, examining the conceptual foundations, 

architectural structures, and design considerations of 

Technology-Assisted Instructional Management 

Systems is essential for understanding how digital 

technologies can be effectively integrated into 

instructional management practices. A conceptual 

stance on TAIMS provides insights into how 

educational technologies can be systematically 

designed to support teaching efficiency, improve 

learner engagement, and enhance overall instructional 

effectiveness in modern educational institutions. 

 

2. Overview of Technological Assisted Instructional 

Management Solution (TAIMS)   

Technology has become an integral part 

of instructional delivery worldwide, revolutionizing 

traditional education paradigms. Solutions like 

multimedia projectors, laptops, and online platforms 

such as Zoom, Google Meet, and Microsoft Teams 

facilitate interactive learning environments, catering to 

diverse students needs. However, the adoption 

of technology in Nigerian classrooms often fails to 

meet local needs. Recently, locally developed solutions 

like the Technology Assisted Management Solution 

(TAMS) by Adenubi (2021) have emerged, offering a 

user-friendly, cloud-based school management system 

tailored to the needs of schools, government, 

administrators, teachers, parents, and students in 

Ogun State. While TAMS provides a structured 

framework for basic education systems, the current 

researchers comprehensive evaluation revealed that it 

primarily focuses on administrative aspects of school 

management. Recognizing this gap, triggered 

the development of Technology Assisted Instructional 

Management Solution (TAIMS) to specifically address 

teachers' instructional delivery needs.   

 

Technology-Assisted Instructional Management 

Systems (TAIMS) is a strategic and integrative concept 

in educational technology that emphasizes the 

systematic fusion of instructional processes, 

technological resources, and management functions 

within a unified digital framework. TAIMS is a web-

based interactive platform designed to engage learners 

actively with teacher minimal intervention. It 

automates various teacher activities such as lesson 

scheduling, assessment, attendance marking, and 

classroom monitoring. TAIMS aims to enhance 

instructional delivery by providing a user-friendly, 

technology-based learning environment (Adewale 

2025). To ensure its effectiveness, TAIMS under went 

rigorous validation to assess its efficacy, usefulness, 

integrity, and limitations, thereby facilitating 

continuous improvement. TAIMS was developed to 

serve both teachers and students. For teachers, it offers 

features such as scheduling online and offline lessons, 

managing group activities, conducting formative and 

summative assessments, marking attendance, 

monitoring classrooms, and more. Upon landing on the 

TAIMS page, users are prompted to sign up a 

either teacher or students. Teachers undergo a 

registration process where they provide necessary 

information for interaction with students. Student 

information include class, student email, gender, parent 

email, first name, last name, and date of birth, 

while teacher information include email, subject, class, 

gender, first name, last name, and phone number. All 
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registered students are assigned to classes and subjects 

for teachers to manage. Students’ information are 

used to generate score sheets for teachers to evaluate 

and provide feedback on each student's performance. 

TAIMS represents a significant advancement in 

instructional management solutions, specifically 

tailored to address the needs of teachers and students in 

the educational landscape. By automating various 

aspects of instructional delivery, such as lesson 

scheduling, assessment, and classroom monitoring, 

TAIMS empowers teachers to focus more on effective 

teaching. This innovative solution promises to enhance 

student engagement, streamline administrative tasks, 

and ultimately improve learning outcomes. In essence, 

Technology-Assisted Instructional Management 

Systems (TAIMS) represents a system-based, 

technology-driven, and strategically integrated 

framework for modern education. It encapsulates the 

convergence of instructional technology, educational 

technology, management principles, and systems 

theory into a unified model that supports efficient, 

data-informed, and adaptive teaching and learning 

processes. 

 

3. Theoretical Foundations Supporting TAIMS  

This study is hinged on the engagement theory and 

Alexander Astin’s theory of involvement; this is 

because both theories have application and relevance 

to the current study being investigated. 

 

3.1 Engagement Theory   

Kearsley and Shneiderman (1999) initially proposed 

engagement theory, which states learning happens 

when interactive cognitive processes such as problem 

solving, decision-making, and evaluation are used. The 

focus of engagement theory on the learner as a 

constructor aligns with the Constructivist domain, as 

does its emphasis on experiential learning and 

autonomy. The basic principle behind engagement 

theory is that learners must remain actively engaged in 

learning endeavours through connection with others 

and satisfying tasks. While such engagement might 

take place regardless of the application of technology, 

our view is that technology can enhance engagement in 

ways that would otherwise be difficult to achieve. 

Engagement theory is designed to serve as a 

foundation for technologically driven learning and 

teaching.  

 

3.2 Alexander Astin’s Theory  

Alexander Astin’s theory of Involvement and the 

Input–Environment–Outcome (I-E-O) Model is one of 

the key theories that provide a strong theoretical 

foundation for framework of this study. Astin (1984, 

1993) posited that students’ learning and development 

are directly related to the quality and quantity of 

physical and psychological energy they invest in 

educational activities. The I-E-O model explains that 

students’ outcomes are influenced by their initial 

characteristics (inputs) and the educational experiences 

provided by the learning environment. In this study, 

TAIMS represents the environmental component that 

facilitates teaching, learning, assessment, 

communication, feedback, and learning analytics. By 

providing interactive learning resources, collaborative 

platforms, personalized learning opportunities, and 

real-time feedback, TAIMS enhances student 

engagement and involvement, which Astin identified 

as critical determinants of academic success. 

Consistent with empirical evidence, technology-

enhanced learning environments that promote active 

participation and meaningful engagement have been 

shown to improve academic achievement, motivation, 

skill acquisition, and student retention (Duterte, 2024). 

Therefore, Astin’s theory supports the proposition that 

a well-designed TAIMS can create an enabling 

instructional environment that transforms students’ 

inputs into improved educational outcomes through 

increased engagement and active learning.  

 

3.3 Connectivism Theory 

Connectivism theory by Siemens (2005) is a 

theoretical perspective relevant to TAIMS, which has 

emerged in response to the digital age and the 

proliferation of networked technologies. Connectivism 

posits that learning occurs through networks of 

information, where knowledge is distributed across 

digital platforms, and learning involves the ability to 

access, connect, and apply information. This theory is 

particularly significant for TAIMS, as it reflects the 

role of digital networks, online resources, and learning 

analytics in modern education. Contemporary studies 

emphasize that technology-enhanced learning 

environments require an integration of traditional 

learning theories with newer frameworks such as 

connectivism to effectively align pedagogical goals 

with digital opportunities (Kabir, 2026). TAIMS 

embodies this principle by enabling learners and 

educators to interact within interconnected digital 

systems that support continuous learning. 

 

4. Framework for the Design of TAIMS Chosen 

Development Model  

TAIMS adopted the Agile Development Model for its 

development and implementation which was 

propounded by (Beck et al., 2001). The Agile software 

development lifecycle is a simple, methodical 

approach to software development. Agile, when 

correctly used, assisted teams in producing high-

caliber software on schedule and within budget. Agile 

is an incremental and iterative paradigm that prioritises 

adaptability and cooperation amongst cross-functional 

teams. It emphasises regularly releasing tiny, useful 

software increments and accepts modifications even at 

the very end of the development cycle. TAIMS 

adopted agile Development model due to its simplicity, 

flexibility as it accommodates several interactions 

development to work concurrently and also 

accommodates developers to introduce new features 

into a solution at any stage in the development without 

posing any negative effect on the solution. In addition, 

since there is possibility to add more features into 

TAIMS overtime, Agile Development Model becomes 

appropriate for the design and  implementation  of  this  
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Figure 1: Agile development phase diagram 

 

solution.   

 

The Agile Life Cycle is a flexible and adaptable 

method for developing software that aims to provide 

excellent products that satisfy clients. There are five 

crucial phases in this cycle, each with its own activity 

and concentration. The stages are ideation, 

development, testing, deployment and operations as 

pictorially illustrated in Figure 1. 

 

4.1 TAIMS Ideation   

All effective Agile Software Development initiatives 

begin with the ideation phase. The Agile product 

owner (PO) collaborates extensively with all parties 

involved, the team member, engineers, and potential 

app users. The PO works with the team to create a 

project vision by: 

a) defining the software's purpose and goals,  

b) outlining business and user requirements, and  

c) prioritising activities and resources.  

 

4.2 TAIMS Purpose 

Teachers in contemporary Nigerian society are saddled 

with enormous pedagogical and statutory 

responsibilities which adversely affects their effective 

delivery of instruction, resourcefulness and 

improvisation of instructional materials and school-

based assessments in traditional classroom, thus, 

accounts for poor learning engagement, weak problem-

solving skills, poor innovativeness, poor attitude and 

performance of students in public secondary schools in 

Nigeria. The need to overcome these challenges and 

offer remediation for teachers in their pedagogical 

responsibilities to their learners, inspire the 

development of Technological Assisted Instructional 

Management Solutions (TAIMS).  

 

4.3 TAIMS documentation and user requirements 

TAIMS documentation and user requirements provides 

detailed and extensive description of the software 

system specification such as the functional ad and non-

functional requirements.  

 

4.3.1 Functional Requirements  

The functional requirements were gathered from the 

field survey and classroom observation of teachers 

with respect to challenges they encounter when 

engaging their learners in classroom instruction and 

what the intended solution seeks to offer in 

ameliorating these challenges. TAIMS functional 

requirements are disintegrated into Admin, teachers 

and students’ requirements:   

 

The functional requirement of the ADMIN module in 

TAIMS is as follows:  

1) FR001: Admin can manage users (Teachers 

and students) and rectify password issues for 

users 

2) FR002: Admin can assign administrative role 

to teachers  

3) FR003: Admin can delete users record in case 

of intrusion 

4) FR004: Admin can update changes or 

recordes 

5) FR005: Admin can regulate and monitor users 

(Teachers and students)  

The functional requirement of the teacher’s module in 

TAIMS is as follows:  

1) FR001: Teacher can sign up to create 

account on the TAIMS portal 

2) FR002: Teachers can login and update their 

records on TAIMS 

3) FR003: Teachers can get notifications in 

their mail after signing up on TAIMS  

4) FR004: Teachers can see all learners in their 

class 

5) FR005: Teachers can manage subjects in 

their own area of specialisation/ add their 

subject  

6) FR006: Teachers can add subject, class, 

topic and description to the chosen topic  

7) FR007: Teacher can schedule a live session  

8) FR008: Teachers can copy the link to the 

live session  
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9) FR009: Teachers share the link on his/her 

profile for all learner to see on their account  

10) FR010: Teachers can view all learners 

during the live class. 

11) FR011: Teachers can update lesson contents 

offline for learners’ (Visual and audio-

visual) 

12) FR012: Teachers can take attendance of all 

learners during the live class 

13) FR013: Teacher can set up quiz on the topic 

taught for learners’ assessment 

14) FR014: Teachers can set Mark's obtainable 

for each item's  

15) FR015: Teachers can view scores of all 

learners after the live class 

16) FR016: Teachers can download score sheet 

and keep for record purposes.   

17) FR017: Teachers can answer questions 

raised by students via chat. 

 

The functional requirement of the students: 

1) FR001: Students can sign up to create 

account on TAIMS FR004: Students can get  

2) notifications in their mail after signing up 

on TAIMS  

3) FR003: Students can login to view their 

records  

4) FR004: Students can view their class and 

subject on their dashboard  

5) FR005: Students can see all Teachers for 

each class along with their subjects. 

6) FR006: Students can receive mail of 

scheduled class by teachers  

7) FR007: Students can join live session 

scheduled by his/her teacher  

8) FR008: Students can download and watch 

recording of the live class 

9) FR009: Students can download uploaded 

lesson content offline 

10) FR010:   Students can chat with co-students 

and teachers 

11) FR011: Students can ask and respond to 

questions 

12) FR012:  Students can get notifications of 

attendance marked by teachers  

13) FR013: Students can get notifications to 

start quiz scheduled by the teacher  

14) FR014: Students can get notifications of 

results for test taken on their dashboard/ 

mail. 

15) FR015: Students can print results of tests 

taken.  

 

4.3.2 Non-Functional Requirements  

Non-functional requirements are a collection of 

assertions that describe how software should work and 

its limits. Non-functional requirements include 

security, scalability, reliability, accessibility, 

restoration, usability, integrity of information, and 

management (Ezeldin et al., 2022). TAIMS non-

functional requirements includes:  

 

1) Security: Non-functional requirements assist 

prevent unauthorised or unintentional 

programme usage. NFR001: TAIMS is 

capable of encrypting user passwords. 

2) Scalability: NFR002: The software is 

designed to handle growing workloads, 

volumes, and users. 

3) Reliability: Software components should 

always operate as specified.  NFR003: The 

system can sustain its performance throughout 

time. 

4) Availability: NFR005: The programme 

satisfies its 24/7 availability objective with a 

30-minute outage.  

5)  Recoverability: The system achieves its 

resilience aim in case of failure.   

6) NFR004: In the event of a disaster or 

breakdown, the system can recover within one 

hour. 

 

4.4 TAIMS Resource Allocation 

TAIMS resource allocation is the third step in the 

Ideation stage of agile development model. The 

resource allocation describes the hardware and 

software requirements of the Solution. 

 

4.5 TAIMS Hardware Requirements 

The hardware requirements of TAIMS is presented in 

Table 1. 

 

Table 1: Hardware requirement of TAIMS 

Hardware Description 

System Memory (RAM) Minimum of 4gb  

Hard Disk Drive (HDD) Minimum of 8GB 

Processor  Intel Dual Core (2Ghz) an above 

Connectivity  Internet Access  

 

 

4.6 TAIMS Software Requirements 

The software requirements of TAIMS is presented in 

Table 2. 

 

4.7 TAIMS Development 

Development is the next stage after having clear 

ideation of the software goals. The development phase 

explains all iteration and system architecture adopted 

in building the solution. The development phase of the 

SDLC encompasses all relevant production duties, 

such as UX/UI design, coding tools, and system 

architecture. 

.  

4.7.1 Development Tools 

1. UI/UX Development Tools 

 

I. Laravel: Model View Controller, or MVC, is the 

name of the open-source PHP web development 

framework Laravel. According to Dayyabu (2017), it 

improves the quality of the software you develop by 

lowering the initial development and maintenance 

costs. It also makes using an application more 

enjoyable   by    offering    a    fundamental   array    of  
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Table 2: Software requirement of TAIMS 

Software Description 

Operating System Windows: Microsoft Windows 7 and above  

MacBook: macOS Sierra 9.0 or higher  

Android: Android 9 or higher  

iOS: iPhone iOS version 13 or higher  

Database MySql (RDBMS) 

Internet Browser  Google Chrome, internet explorer or Mozilla Firefox  

Programming Language  Frontend development (HTML, CSS, JavaScript (Vuejs) and 

PHP Backend development (Laravel Php library) 

Integrated Development Environment (IDE)  Microsoft Visual Studio Code  

 

 

 
 

Figure 2: TAIMS Architecture 

 

capabilities and an expressive syntax that will spare 

you a lot of implementation time.  

 

Laravel Programming Component  

a) JavaScript: According to (Shahani, 2024), 

JavaScript is now the most widely used client-

side programming language on the Internet 

and the second-fastest-growing server-side 

programming language. JavaScript is an 

interpreted programming language that adds 

functionality to a website. It is typically used 

at the client side to manage user input, 

manage browser activities, and load more 

material into a browser.  

 

b) Hypertext Markup Language (HTML): 
This markup language is used to construct 

pages, which are electronic publications. The 

site will then be seen. HTML code makes sure 

that text and images are formatted correctly to 

ensure that a web browser can show them as 

intended. Each page has a number of linkages 

to other sites, known as hyperlinks.  
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Figure 3: TAIMS entity relationship diagram  

 

c) Cascading Style Sheets (CSS): CSS helps 

keep a document's informative content and 

display specifics apart. The document's style 

refers to the specifics of how it should be 

displayed. It outlines the proper way to 

display HTML components on a screen. 

Because CSS allows you to modify the layout 

of several web pages at once, it can save a lot 

of labour. 

 

II. Vue.js (Java script framework): Vue.js is a 

component-based platform that allows developers to 

design bespoke components and reuse them across the 

project. 

 

2. Backend Development tools 

I. MYSQL: MySQL is a free, open-source Relational 

Database Management System (RDBMS) that operates 

on nearly every platform, including Linux, UNIX, and 

Windows. MySQL is most commonly connected with 

web-based applications. MYSQL is the most popular 

open-source database, hence it was picked for TAIMS 

development. It is a high-performance, scalable online 

and embedded database application. It is also quick, 

trustworthy, free to download, and simple to use.  

 

II. Visual Studio Code  

Visual Studio Code is an open-source text editor 

created by Microsoft, available for free and compatible 

with multiple platforms. It is particularly suited for 

PHP development thanks to its quick startup and 

smooth integration with the Command Prompt. 

 

4.8 TAIMS System Design  

TAIMS utilizes the Unified Modeling Language 

(UML) for its UI/UX design. UML helps developers 

combine object-oriented analysis and design 

methodologies into a cohesive modelling framework. 

In this study, System Architecture, UML Relationship 

Diagram, Use Case Diagram and Deployment Diagram 

were adopted during the design phase of TAIMS. 

 

5. TAIMS System Architecture  

Software architecture illustrates the components of a 

system, their interrelationships, and their connections 

to the surrounding environment, as shown in Figure 2.  
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Figure 4: TAIMS use case diagram 

 

 

5.1 Entity Relationship Diagram  

 An entity-relationship diagram is a visual 

representation of database tables and their 

interconnections, commonly employed to elucidate 

how data is organized within the database. TAIMS 

ERD is shown in Figure 3. 

 

5.2 Use Case Diagram  

 Use case diagram is used by software developer 

duration ideation stage in agile development model to 

assist researcher in visualising software functional 

requirements and relationship that exist among key 

actors of the solution. TAIMS use case diagram is 

described pictorially in Figure 4. 

 

5.3 Deployment Diagram  

The deployment diagram depicts how TAIMS was 

deployed to the cloud environment. One major 

importance of the deployment diagram is that it depicts 

various component within the solution that runs and 

how they communicate or interact with each other as 

shown in Figure 5 

 

6. TAIMS Testing 

The third stage in the Agile Development Model is 

the testing stage. Here, the developer of the solution 

check for coding accuracy, address bugs and errors 

and performed internal testing of each function and 

module in the solution to ensure the app worked 

correctly in line with its first iteration. This stage is 

also referred to as quality assurance test for any 

developed solution of this kind.  In Agile 

Development Model, there are different testing 

methods used to ascertain quality assurance of the 

solution. The objective of software testing is to 

identify the system's limitations and assess its overall 

capabilities. The following testing methods were 

employed to internally verify the integrity of 

TAIMS. 

6.1 Unit testing  

This test was performed to confirm that the underlying 

logic works properly and that the application inputs 

produce valid outputs that match the intended 

outcomes. It occurs following the completion of each 

individual unit. These tests are performed at the 

component level, with an emphasis on particular 

company procedures, applications, and system settings. 

 

6.2 Functional test  

Functional tests offer systematic evidence that the 

functions being tested are available as specified in the 

technical requirements for TAIMS. 

 

6.3 System test  

The system testing focused on the behaviour of 

TAIMS. User scenarios were used to evaluate the 

system, as well as screen  mapping and  error  message  
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Figure 5: TAIMS Deployment diagram 

 

testing. Overall, the testing ensured that the integrated 

system met the parameters provided in the 

requirements paper. 

 

6.4 Security test  

The primary goal of security testing is to ensure the 

integrity, confidentiality, and accessibility of 

information:  

i. Ensures only authorised users have access to 

TAIMS. 

ii. Integrity ensures the correctness and accuracy 

of data as well as processing techniques. 

iii. Confidentiality protects information and 

restricts access to authorised users.  

6.5 Usability Test 
The test for usability focusses on user-friendliness 

evaluation. This testing part tests the application flow 

to ensure that the system user understands the 

produced system.  

 

7. TAIMS Deployment  

Software deployment is the fourth stage in the Agile 

Development Model. This stage is implemented after 

the software developer has ascertain internal quality 

assurance of the solution at the testing stage. The 

deployment stage entails deploying the software to the 

cloud or an on-premise server. The essence of 

deployment is to allow end users trial test the solution, 

rate and give objectives feedback on the solution 

regarding its effectiveness in solving the problem it 

was initial developed for, its usability, user-

friendliness, reliability, cost-effectiveness and 

dependability.   In this study, TAIMS was firstly 

deployed to the cloud on a one-year subscription plan 

for accessibility and usage by end users.  After the 

hosting of the solution, TAIMS was subject to two 

phase of user-evaluation which are the expert and 

teachers’ validation and the outcome of these stages of 

end-user evaluation is extensively described in chapter 

four.  

8. TAIMS Operations  
The last and final stage in the Agile Development 

Model is the operation stage. This stage is often 

referred as the maintenance and software improvement 

stage because, the outcome of the end user evaluation 

is revisited and integrated into the solution to improves 

its efficiency, scalability, integrity, user-friendliness 
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and effectiveness. For TAIMS, the end-user evaluation 

reports regarding the efficacy of TAIMS were 

integrated in the final version of the solution. In 

addition, further ongoing modifications was be 

implemented in TAIMS since the model 

accommodates addition of new features into TAIMS.  

8.1 The Role of TAIMS in Enhancing Educational 

Outcomes 

Technology-Assisted Instructional Management 

Systems (TAIMS) play a pivotal role in enhancing 

educational outcomes by integrating instructional 

delivery, digital technologies, and management 

processes into a cohesive framework. By leveraging 

technology to optimize teaching, learning, and 

administrative functions, TAIMS contributes to 

improved learner engagement, performance, and 

overall academic achievement. Its role in enhancing 

educational outcomes is both direct, through improved 

instructional effectiveness, and indirect, through data-

driven management and decision-making. The 

following are the critical role of TAIMS in improving 

Educational Outcomes 

 

Iimproving instructional delivery and 

accessibility: Through the use of learning 

management systems, virtual classrooms, 

multimedia content, and interactive tools, TAIMS 

enables educators to deliver lessons in more 

engaging and diverse formats. Studies have shown 

that technology-assisted instruction significantly 

improves student comprehension, retention, and 

performance compared to traditional teaching 

methods (Miao et al., 2025). Hence, TAIMS 

ensures that instructional delivery is both efficient 

and effective, directly influencing learning 

outcomes. 

 

1. Promotes active learning and student 

engagement: Technology-assisted platforms 

support interactive activities such as simulations, 

quizzes, discussion forums, and collaborative 

projects. Research indicates that learners engaged 

in interactive digital environments demonstrate 

higher motivation, satisfaction, and academic 

performance (Uzorka & Odebiyi 2025). This point 

to the fact that TAIMS ensures that engagement is 

purposeful and aligned with learning objectives. 

 

2. Personalized and help in adaptive learning. 

TAIMS platforms utilize learning analytics and 

intelligent systems to monitor individual learner 

progress, and deliver tailored learning experiences. 

Personalization has been shown to enhance 

knowledge retention, promote mastery of concepts, 

and address diverse learner needs (Ifenthaler & 

Yau, 2020). Therefore, TAIMS fosters deeper 

learning and improved educational outcomes. 

 

3. Enhanced outcomes through continuous 

assessment and feedback mechanisms: 

Traditional assessment methods are often periodic 

and limited in scope, whereas TAIMS allows for 

ongoing monitoring of student performance. 

Automated assessments and real-time feedback 

help learners correct mistakes promptly and 

reinforce learning. Research demonstrates that such 

formative assessment strategies improve learning 

performance and engagement (Foster, 2024). 

 

4. Supports data-driven instructional and 

administrative decision-making: By collecting 

and analyzing data on learner behavior, 

performance, and engagement, TAIMS enables 

educators to implement evidence-based 

interventions. This analytical approach helps 

identify at-risk students, adjust instructional 

strategies, and optimize resource allocation, thereby 

improving overall academic achievement (Foster & 

Siddle, 2020). 

 

5. Facilitates collaborative and social learning: 

Digital platforms integrated within TAIMS allow 

learners to communicate, share ideas, and 

collaborate on tasks. Collaborative learning 

environments promote critical thinking, problem-

solving skills, and knowledge co-construction, 

which are associated with higher academic 

achievement (Kalukar et al., 2024). This indicates 

that TAIMS ensures collaborative activities and 

productivity that aligns with learning objectives. 

 

6. Contributes to 21st-century skills development: 
These skills include digital literacy, critical 

thinking, and problem-solving. Exposure to 

technology-enhanced learning environments equips 

learners with competencies essential for success in 

modern academic and professional contexts. 

Studies indicate that such skills positively correlate 

with learning outcomes and academic performance 

(Attabik et al., 2026). 

 

Therefore, through these mechanisms, TAIMS 

provides a comprehensive framework that directly and 

indirectly contributes to the achievement of better 

academic performance, deeper understanding, and 

higher learner satisfaction 

8.2 Performance Implications of TAIMS 

Architectural and Design Approaches 

The Technology-Assisted Instructional Management 

System (TAIMS) architecture has significant potential 

to enhance educational outcomes by integrating 

instructional delivery, assessment, communication, 

learning analytics, and personalized learning within a 

unified digital environment. Its effectiveness stems 

from its ability to promote active student engagement, 

which Astin (1984, 1993) identified as a key 

determinant of academic success, while empirical 

studies have shown that technology-enhanced learning 

environments improve student participation, 

motivation, and achievement when effectively 

implemented (Nyongesa & Westhuizein, 2025). The 

incorporation of learning analytics and adaptive 
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learning features further strengthens instructional 

decision-making, supports early intervention for 

struggling learners, and accommodates diverse 

learning needs (Mirari, 2022). However, the 

architecture may be constrained by infrastructural 

deficiencies, limited digital literacy, user resistance, 

system complexity, maintenance requirements, and 

concerns regarding data privacy and cybersecurity, all 

of which can affect adoption and sustainability 

(Djatmiko et al., 2025). From a performance 

perspective, TAIMS can improve learner achievement 

through continuous assessment, timely feedback, and 

data-driven instructional support, while cloud-based 

deployment can enhance scalability, reliability, and 

accessibility (Tweve, 2025). Nevertheless, excessive 

technological complexity may increase cognitive load 

and reduce learning effectiveness if instructional 

design principles are not carefully considered 

(Surbakti, 2024). Therefore, the overall effectiveness 

and performance of TAIMS depend on the successful 

integration of technological capabilities, pedagogical 

soundness, institutional readiness, and user acceptance. 

 

9. Conclusion  

This study underscores the pivotal role of Technology-

Assisted Instructional Management Systems (TAIMS) 

in enhancing educational outcomes through the 

strategic integration of instructional delivery, digital 

technologies, and management processes. Evidence 

from existing literature indicates that TAIMS 

facilitates improved learner engagement, personalized 

instruction, continuous assessment, collaborative 

learning, and data-driven decision-making, all of which 

contribute to measurable improvements in academic 

performance. The study further highlights that the 

effectiveness of TAIMS is contingent upon systematic 

design, pedagogical alignment, and adequate 

technological infrastructure. Consequently, the 

development of a robust TAIMS framework is 

essential for optimizing teaching and learning, 

promoting 21st-century competencies, and ensuring 

that educational outcomes are both efficient and 

sustainable. 

 

10. Recommendations 

1. Educational institutions should systematically 

integrate TAIMS into curriculum planning to 

ensure alignment between instructional 

content, learning objectives, and assessment 

strategies.  

2. Adequate investment in hardware, software, 

and reliable internet connectivity is essential 

to support the seamless implementation of 

TAIMS, particularly in resource constrained 

educational contexts.  

3. Continuous training and capacity-building 

programs should be established for educators 

to enhance their digital literacy and 

instructional competencies.  

4. Institutions should establish mechanisms for 

continuous monitoring and evaluation of 

TAIMS’ effectiveness, using learning 

analytics to inform instructional decisions and 

improve educational outcomes over time. 
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