
Journal of Engineering Science and Technology 
Vol. 19, No. 2 (2024) 648 - 669 
© School of Engineering, Taylor’s University 
 

648 

INNOVATIVE EXCEL-BASED ASSESSMENT  
SYSTEM: ENHANCING STUDENT OUTCOMES  

IN ENGINEERING EDUCATION 

NOAMAN M. NOAMAN 

Mechatronics Engineering Department, 

University of Technology Bahrain, Salmabad, Bahrain 

E-mail: nmnoaman@utb.edu.bh 
 

 

 

 

 

 

Abstract 

This paper introduces an innovative assessment system designed to evaluate student 

outcomes in the context of Mechatronics Engineering education, leveraging the 

capabilities of Microsoft Excel. The system revolves around a dynamic question 

bank created by the course instructor, covering various assignments, exams, and 

projects. Each question is intricately linked to specific course-intended learning 

outcomes (CILOs) and contributes to a holistic evaluation of students' achievements 

throughout the course. The flexibility of the system allows for regular updates to 

the question bank, aligning it with evolving course objectives. Utilizing Microsoft 

Excel, the assessment outcomes are automatically aggregated, offering a 

comprehensive overview of students' overall attainment of the course's learning 

objectives. This data-driven evaluation not only provides valuable feedback for 

both educators and students but also enables targeted interventions to address areas 

of difficulty. The paper emphasizes the adaptability of this assessment approach, 

showcasing its successful implementation in the Mechatronics Engineering 

program at the University of Technology Bahrain. The insights gained from the 

analysis of results have been instrumental in refining the program and enhancing 

overall educational quality. In contrast to conventional approaches, this system 

presents a flexible and responsive methodology, enabling instructors to consistently 

align the question bank with evolving course objectives. This technology-driven 

strategy represents a notable advancement over traditional assessment methods, 

providing a nuanced and effective mechanism for evaluating student learning 

outcomes. The outcomes of this research contribute to the ongoing discourse on 

innovative assessment methodologies, with potential implications for the 

improvement of engineering education and program quality across diverse 

academic settings. while implementing the proposed assessment system in the 

Mechatronics Engineering program, the obtained outcomes played a pivotal role in 

informing program modifications and improvements. The analysis of assessment 

results led to targeted adjustments in curriculum design, teaching methodologies, 

and learning activities, ensuring a more tailored and effective educational 

experience for students. 

Keywords: Education technology, Educational innovation, Engineering education, 

Formative and summative assessments, Learning outcomes, Microsoft 

excel, PIMRU Model, Program improvement, Teaching methodologies.  
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1.  Introduction 

The success of an academic course or program depends on a well-defined 

understanding of its achievable goals. Launching the program is contingent on 

articulating and communicating its intended learning outcomes in written form. 

These learning outcomes serve as guiding tools that enable students to attain the 

desired course objectives, while also providing teachers with a roadmap to follow. 

Furthermore, learning outcomes ensure that students are aware of what they can 

accomplish by the conclusion of the course. Assessing students' learning outcomes 

is essential because it helps educators to determine if their teaching methods are 

effective. The assessment process also helps students to identify their strengths and 

weaknesses, and to take necessary steps to improve their performance. 

Additionally, it provides information on the quality of education being provided 

by institutions and can help guide policy decisions related to education. 

Emphasizing the importance of clearly defined learning outcomes in academic 

programs, highlighting their role in guiding both students and educators.  

So, the focus is on assessing these outcomes for evaluating teaching 

effectiveness and helping students enhance their performance. Microsoft Excel-

based assessment system was introduced, this system automates the evaluation of 

Course Intended Learning Outcomes (CILO) specific to individual courses and 

Program Intended Learning Outcomes (PILO) for entire academic programs. 

The framework is presented as adaptable to diverse institutions, showcasing its 

relevance in curriculum development, assessment design, and program evaluation 

[1]. The implementation of the assessment system not only facilitates evaluation 

but also presents benefits like incentivizing faculty, guiding content coverage, and 

improving faculty comprehension [2].  

The COVID-19 pandemic has forced us to rethink assessment for students' 

learning to make it compatible with online or hybrid learning, which has been on 

the rise. So, there is a need for rethinking teaching and learning assessment to 

ensure it can help students develop the necessary knowledge and skills to thrive in 

and outside the classroom setting [3].  

Flipped learning has garnered substantial attention as a potential means to 

enhance student engagement, improve learning outcomes, and adapt to the evolving 

educational landscape. However, despite the growing interest and potential benefits 

of flipped learning, several challenges and areas of concern persist [4].  

Learning Outcomes Assessment provides educators with a practical instrument 

to review and enhance the alignment between the planned, delivered, and 

experienced curriculum [5]. Formative assessment practices especially 

encouraging learners to have an active role in this process is crucial. Since the 

results suggest that the use of formative assessment strategies is effective for all 

education levels, the implementation of formative assessment activities efficiently 

in classrooms is also important [6]. They found that students who received 

formative assessments had significantly higher learning outcomes than those who 

did not. Accountability systems in higher education ensure that academic programs 

meet learning outcomes and address student cognitive and affective development. 

The learning outcome assessment is one of the most important elements to enhance 

and assure the quality of programs [7].  
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A Gentle Introduction to Learning Outcomes Assessment on Developing 

Statements, Curriculum, Maps, and Measures was introduced [8]. A systematic 

approach to assess student learning at the course level was implemented by utilizing 

course-level data. The researchers aim to facilitate ongoing enhancements in 

program-level assessment strategies.  

The findings from the course-level evaluation are leveraged to drive continuous 

improvement and enhance the overall effectiveness of the assessment process for 

the entire program [9]. A diverse range of studies a significant of contemporary 

studies that contribute valuable insights to the learning outcomes represent the 

latest developments in the field, enriching the overall quality and applicability of 

this presented research [10-22].  

In the context of engineering education, traditional assessment methods face 

challenges such as inflexibility, delayed feedback, and limited adaptability to diverse 

student needs. Acknowledging this need for change, our paper introduces an 

innovative Excel-based assessment system aimed at overcoming these limitations.  

The subsequent sections detail the system's features and implementation, 

showcasing a dynamic solution that not only addresses existing challenges but also 

signifies a profound transformation in engineering education. This system, integrating 

technology seamlessly, not only promises real-time insights but also provides a flexible 

framework to meet the evolving demands of engineering education.  

The shift from identifying challenges to presenting this cutting-edge solution forms 

the basis for a compelling exploration of its potential impact on teaching methodologies 

and student engagement. The success of an academic course or program hinges on well-

defined learning outcomes and effective assessment practices.  

This paper narrows its focus to the development and application of an 

innovative assessment system in the context of Mechatronics Engineering at the 

University of Technology Bahrain. This program represents a dynamic intersection 

of mechanical, electrical, and computer engineering.  

This multidisciplinary program, designed to equip students with a holistic 

understanding of intelligent systems and automation, demands innovative 

approaches to assessment that resonate with its diverse curriculum. Utilizing 

Microsoft Excel, this system evaluates student achievements through various 

course activities, employing a question bank for assignments and aligning with 

weekly learning objectives.  

The streamlined approach not only provides valuable feedback to educators but 

also serves as a tool for continuous improvement in teaching methodologies and 

the learning process. The proposed assessment system facilitates instructors in 

defining CILOs and creating activities and assessments for more precise evaluation. 

It ensures well-defined and aligned course CILOs with program outcomes, 

streamlining the assessment process. Accurate results are achieved by appropriately 

distributing CILOs assessment percentages for each examination question. The 

system also enables monitoring of low-performing students' learning skills, 

allowing instructors to identify weak areas and improvement plans, thereby 

enhancing student achievement.  

The system's adaptability, facilitated by its integration with Microsoft Excel 

applications, makes it versatile and applicable across diverse educational settings, 
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promising a transformative enhancement in teaching methods and student outcomes. 

As a result, this paper contributes a user-friendly and efficient platform for evaluating 

learning outcomes, aligning course goals with program objectives, and enhancing 

overall assessment effectiveness in the Mechatronics Engineering program. 

2. How To Develop Course Learning Outcomes Assessment 

In general, course learning outcomes assessments are statements that describe the 

knowledge, skills, and attitudes that students should possess upon completing a 

course or program of study. It is used to measure student progress and achievement, 

as well as to improve teaching and learning. An effective assessment system for 

evaluating course learning outcomes should be designed to measure how well 

students are mastering the knowledge, skills, and abilities identified in the course 

learning outcomes. The clearly defined Course Learning Outcomes (CILOs) in all 

offered courses are most important. These CILOs are explicitly stated and are 

aligned with the learning outcomes of the respective programs in which the courses 

are a part. This alignment ensures that the specific learning objectives of each 

course contribute to the broader goals of the program.  

Educators are provided with a comprehensive guide to creating effective 

assessments aligned with course learning outcomes (CILOs). The process begins 

by meticulously defining and understanding the specific objectives of the course, 

ensuring they are both clear and measurable, while also maintaining alignment with 

broader program outcomes. Subsequently, educators are encouraged to tailor 

assessments to directly measure the attainment of these CILOs, selecting 

appropriate methods such as exams, projects, or presentations.  

To further assist educators in this process, detailed rubrics are recommended, 

outlining specific criteria for success in each assessment. For instance, if a CILO 

involves students demonstrating proficiency in problem-solving, an assessment 

could be structured as a real-world engineering problem, with the rubric detailing 

criteria such as problem identification, application of relevant concepts, and the 

effectiveness of proposed solutions. Another example is when considering the 

cognitive levels of Bloom's Taxonomy when designing assessments. Assignments 

related to remembering and understanding content might be used for foundational 

CLOs, while higher-level thinking tasks are suitable for advanced CLOs. 

Additionally, emphasizes the importance of a robust feedback mechanism, 

providing timely and constructive feedback to students to enhance their 

understanding of strengths and areas for improvement. Finally, encourage 

educators to embrace a continuous improvement cycle, wherein assessment 

outcomes inform future course iterations, ensuring that assessments remain 

relevant and effective in measuring student learning outcomes over time. 

Aligning Course Intended Learning Outcomes (CILOs) with National 

Qualifications Framework (NQF) standards is essential for effective learning 

outcomes. Educators should systematically examine relevant NQF standards, 

comprehend specific competencies, and strategically map these onto CILOs. This 

involves identifying corresponding skills, knowledge areas, and competencies, 

ensuring seamless alignment. Collaborative discussions with colleagues, 

curriculum experts, and stakeholders, along with guidance from NQF 

documentation, enhance the alignment process. This explicit guidance empowers 
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educators to craft CILOs meeting internal objectives and adhering rigorously to 

nationally recognized NQF standards, ensuring education quality and consistency. 

Continuous review and updating of Course Intended Learning Outcomes 

(CILOs) are essential for their alignment with evolving educational goals. This 

dynamic process involves regular feedback collection from stakeholders, including 

students, faculty, industry professionals, and alumni, utilizing methods like surveys 

and focus group discussions. Staying informed about industry trends and 

technological advancements is crucial for integrating emerging skills into CILOs. 

The review process is collaborative, with faculty engaging in discussions and 

workshops to share insights, fostering a collective understanding of CILO strengths 

and weaknesses.  

Assessment data collected over cycles informs decisions, allowing educators to 

adapt CILOs based on student performance and the effectiveness of assessment 

methods. This comprehensive approach, combining feedback, industry awareness, 

collaborative discussions, and data-driven decision-making, ensures that CILOs 

remain responsive and aligned with the evolving landscape of education and 

industry needs. 

In education, formative assessment emerges as a pivotal tool in the continuous 

development of Course Intended Learning Outcomes (CILOs). Formative 

assessment strategies play a multifaceted role in shaping and refining CILOs by 

providing ongoing insights into student progress and curriculum effectiveness. For 

instance, classroom discussions, quizzes, and peer evaluations serve as valuable 

formative assessment methods, offering educators real-time feedback on student 

understanding and performance. By strategically integrating these strategies 

throughout the learning process, educators gain a nuanced understanding of how 

well CILOs align with the evolving needs of students. 

Crafting effective Course Intended Learning Outcomes (CILOs) is imperative for 

guiding and assessing student learning. Key tips for developing clear CILO 

statements include specificity, alignment with course content, use of measurable 

action verbs, consideration of Bloom's Taxonomy for skill progression, avoidance of 

ambiguity, quantification for precision, consistency in language, real-world 

application relevance, regular review, and stakeholder input. Prioritizing essential 

outcomes and focusing on foundational elements contributes to the creation of robust 

CILO statements, ensuring effective guidance and assessment of student learning.  

During the CILO development process, educators may face challenges such as 

creating vague or overly broad statements, impacting learning objective clarity. 

Prioritizing specificity with measurable action verbs helps overcome this. Aligning 

CILOs with both course content and broader program objectives is another 

challenge, requiring faculty coordination and collaboration. Fostering 

communication and teamwork is essential. The evolving nature of standards and 

industry requirements emphasizes the need for regular reviews and updates to keep 

CILOs current. Proactively addressing these challenges enhances the quality and 

effectiveness of the CILO development process.  

Educators using the CILO guide should articulate clear, measurable expectations 

for student learning in specific, observable language. Alignment with course content 

and broader program objectives is encouraged for curriculum cohesion. Consistent 

language, regular reviews, and revisions maintain alignment with evolving standards. 
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Input from stakeholders enhances CILO comprehensiveness, and prioritizing 

essential outcomes contributes significantly to student development. Following these 

objectives leads to the development of well-defined CILO statements, fostering 

meaningful student learning experiences and outcomes. 

The PIMRU Model guides the continuous improvement of educational 

programs through the Planning, Implementing, Monitoring, Reviewing, and 

Updating phases as shown in Fig. 1. Course Learning Outcomes (CILOs) align with 

the National Qualifications Framework and Program Learning Outcomes (PILOs). 

Planning involves selecting assessment tools for CILOs, with approval from 

authorities and a minimum of 50% coverage using tools like exams and projects. 

Implementation executes the approved plan, reporting results and submitting PILO 

assessments. Monitoring involves continuous oversight by committees, collecting, 

analysing CILO results, proposing improvement actions, and submitting for 

approval. Reviewing and updating include reviewing recommendations for 

improvement, recording them in reports, and incorporating approved actions into 

decision-making for continuous program enhancement. The cyclical PIMRU 

Model illustrates the course assessment process and program improvement. 

Fig. 1. CLO Assessment process [10]. 

3.  Learning Outcomes Benefits  

Learning outcomes provide numerous advantages, including the following: 

- For students: The learning outcomes provide students with a clear understanding 

of what they will learn or achieve by the end of each semester, prior to the start of 

the semester. By articulating the specific knowledge and skills that students are 
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expected to acquire, learning outcomes empower students to know precisely what 

is expected of them in the course. 

- For teachers: The learning outcomes enable effective lesson planning by 

establishing what should be taught and how much should be taught, and by creating 

learning materials that align with the outcomes.  

- Learning outcomes also facilitate assessments and evaluations, by making the 

mapping of assessments clear and easy, allowing for mid-course corrections. They 

also encourage students to prepare for class and self-study, while evaluations 

measure student performance.  

- For academic advisors and advisees: The learning outcomes help to focus on 

the questions of what students should learn and how to teach this effectively.  

The benefits of well-defined learning outcomes are multifaceted, contributing 

significantly to the overall success and effectiveness of educational programs. One 

key advantage is the enhanced clarity in communication between educators, 

students, and stakeholders. For instance, when learning outcomes clearly articulate 

the expected knowledge and skills, educators can tailor their teaching methods, 

ensuring a more focused and efficient delivery of course content. This clarity also 

empowers students by providing a roadmap for their learning journey, fostering a 

sense of direction and purpose.  

Moreover, well-crafted learning outcomes facilitate more accurate assessment 

practices. By establishing specific and measurable expectations, educators can design 

assessments that precisely evaluate students' achievements against predetermined 

criteria. This not only ensures fairness and consistency in grading but also enables 

educators to gather meaningful data on student performance. Additionally, the 

alignment of learning outcomes with industry needs and accreditation standards 

enhances the relevance of educational programs. When learning outcomes directly 

address the skills and competencies sought by employers or accrediting bodies, 

graduates are better prepared for the demands of the workforce. This alignment 

fosters a seamless transition from education to employment, ultimately contributing 

to higher rates of student success and satisfaction. 

4. The Proposed Approach for Assessing Learning Outcomes 

Through Question Banks 

The evaluation of learning outcomes is achieved through a combination of 

summative and formative assessments. Summative assessments, including test 1, 

test 2, and final lecture and laboratory exams, along with projects, assignments, and 

laboratory reports, play a pivotal role in providing comprehensive measures for 

assessing overall student achievement against predefined learning outcomes. In 

addition to summative assessments, dynamic formative assessment strategies, such 

as class discussions, quizzes, and peer assessments, are integral tools. These 

formative methods contribute significantly to the learning process by offering 

continuous feedback and fostering ongoing student engagement. Together, these 

summative and formative approaches ensure a thorough and meaningful 

measurement of students' accomplishments in alignment with the established 

learning objectives. The evaluation process relies on utilizing question banks 

through Microsoft Excel. This approach was implemented at the University of 

Technology Bahrain, which conducts four summative exams: test 1, test 2, the final 
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lecture exam, and the final laboratory exam. The Microsoft Excel program 

comprises multiple sheets, including: 

• Weekly Bank Questions in each exam period 

• Selected Exam Questions from the Bank  

• CILOs Weekly Summary  

• Student achievement in each exam period 

• Graphs for student achievement  

• Total CILOs Distribution 

• Examinations Questions Paper  

• Student Achievement graphs 

• Low-performance students 

• Distribution of CILOs through course activities. 

• Students Grads 

Based on the grading system of the University of Technology Bahrain, the 

categorization of examination questions into four types test 1 bank, test 2 bank, 

final exam bank, and final laboratory bank serves a strategic purpose in our 

assessment strategy. Each type is designed to assess distinct dimensions of student 

learning and comprehension. Test 1 bank, for instance, focuses on the material for 

the first four weeks of the course. Test 2 bank delves deeper into the material for 

weeks 5-8. The final exam bank comprehensively evaluates the entire course 

content, ensuring a holistic assessment of acquired knowledge. The final laboratory 

bank is specifically tailored to assess practical skills and hands-on applications 

gained through laboratory work.  

Figure 2 displays how the course instructor stores various questions related to 

each week of the course plan, along with their CILO percentage distribution. These 

questions are kept in the week's question bank and are used for every examination 

period. The examination questions are divided into four categories: test 1 bank, test 

2 bank, final exam bank, and final laboratory bank. Examples of test 1 and test 2 

exams are shown in Fig. 3. The instructor can select the required number of 

questions from each examination period using these sheets. 

The examination question paper will include the narrative of the selected 

question along with its CILO percentage distribution, based on what is stored 

in the question bank sheet related to the weekly topic. In the event of curriculum 

updates or modifications to learning objectives, instructors can easily integrate 

new questions or adjust existing ones within the question bank. This flexibility 

ensures that the assessment system remains aligned with the evolving 

educational landscape.  

Moreover, the system allows for the inclusion of diverse question types, 

making it adaptable to various assessment needs. Whether it's the introduction of 

innovative question formats or the incorporation of interdisciplinary topics, our 

question bank system can be effortlessly extended to meet the unique 

requirements of different courses. This adaptability not only enhances the overall 

usability of the system but also underscores its potential for widespread 

applicability in diverse educational settings. 



656       N. M. Noaman 

 
 
Journal of Engineering Science and Technology               April 2024, Vol. 19(2) 

 

Fig. 2. Sample of week questions bank. 

 

Fig. 3. Bank summary for Test 1/ Test 2 exam. 
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Faculty members play a pivotal role in entering grades into the system, with this 

procedure falling under the vigilant supervision of both the department head and 

the college dean. This stringent oversight ensures the accuracy, fairness, and 

consistency of the grading process, aligning with established standards and 

maintaining the integrity of the assessment system. The question bank approach 

employed in our software plays a pivotal role in ensuring the alignment with Course 

Intended Learning Outcomes (CILOs) and contributes significantly to the 

measurement of student learning outcomes.  

Each question stored in the bank is meticulously crafted to address specific 

CILOs, covering a range of cognitive skills and knowledge areas. The software's 

interface allows instructors to link individual questions or sets of questions directly 

to corresponding CILOs, providing a transparent and organized mapping process. 

Moreover, during the assessment creation phase, instructors can select questions 

based on their relevance to targeted CILOs, ensuring that each assessment is 

inherently tied to the intended learning outcomes of the course.  

This approach not only streamlines the assessment creation process but also 

enhances the precision and effectiveness of evaluating student achievement against 

predefined CILOs. By fostering this direct linkage between questions and CILOs, 

our software contributes to a more robust and targeted measurement of student 

learning outcomes, offering educators a comprehensive tool to ensure that 

assessments align with the overarching educational objectives of the course. The 

CILO distribution percentage specified in the question bank sheet will be displayed 

in the weekly CILO summary for each examination period. Figure 4 provides an 

example of test 1 examination. The questions and their corresponding CILOs' 

percentage distribution, chosen from the summary sheets, will be included in each 

examination period's summary sheets. Figure 5 demonstrates an example of the 

CILO weekly summary for the test 1 exam. 

 

Fig. 4. Examination paper for Test 1. 
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Fig. 5. CILOs weekly summary of Test 1 examination. 

The course instructor will evaluate the student's performance based on their 

achievements for each question and their overall participation during the course's 

duration. By using the proposed software, the percentage of students' achievements 

in each examination and other activities can be calculated automatically. This 

allows for the automatic determination of the percentage of students who failed to 

pass the examination for each CILO and question during the examination period. 

The software also enables the monitoring of students' achievements throughout 

all examination periods, specifically for each question in the examination, to 

identify those whose performance is unsatisfactory in each learning skill. Thus, the 

percentage of students who fail in each learning skill for each question in the 

examination period can be assessed. A comprehensive summary of the Distribution 

of the Course-Intended Learning Outcomes (CILOs) in course activities is readily 

available, providing an illustrative breakdown of the percentage of achievement for 

each CILO across various exams and activities.  

This valuable information offers a holistic view of how the learning objectives 

are being addressed and accomplished throughout the course's duration. The 

automatic determination of the percentage of students who fail in each exam period 

is not a static metric but a dynamic driver of continuous improvement. Instructors 

utilize this percentage for detailed analysis, enabling them to identify patterns and 

root causes of failures.  

For example, if a specific question consistently results in a high failure rate, 

instructors can adapt or reevaluate it for enhanced clarity. The failure data serves 

as a diagnostic tool, guiding the implementation of targeted interventions, such as 

additional support resources, remedial sessions, or adjustments to course content. 

This proactive approach transforms failure data into a catalyst for improvement in 

instructional strategies, fostering the overall success of students.  
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Furthermore, the examination question paper is seamlessly prepared through an 

automated process, wherein the course instructor can easily select relevant 

questions from an extensive question bank. This streamlined approach ensures that 

the assessment content is closely aligned with the designated learning outcomes, 

fostering a robust and coherent evaluation of student's understanding and progress. 

With this efficient system in place, instructors can focus their efforts on 

delivering high-quality instruction, while students benefit from a well-structured 

learning experience that facilitates their academic growth and success. Student 

participation is assessed through interactive features such as group discussions and 

collaborative projects. Assignments integrated into learning modules offer 

immediate feedback, assessing students' comprehension of key concepts.  

In the proposed assessment system, data monitoring is integral for continuous 

improvement in instructional strategies. Real-time data collection and analysis 

provide instructors with insights into student performance, question effectiveness, 

and overall assessment outcomes. This data serves as a foundation for identifying 

trends and areas needing improvement. For instance, if certain questions 

consistently challenge students, adjustments can be made to enhance clarity.  

Data monitoring enables instructors to track the effectiveness of teaching 

methodologies and make informed adjustments based on student responses. This 

iterative process ensures that the educational experience is responsive to evolving 

student needs, fostering ongoing improvement in instructional delivery and 

assessment practices. The system's capacity for actionable data empowers 

instructors to make evidence-based decisions, contributing to the overall 

enhancement of the learning environment.  

The outcomes generated by the proposed system will play a pivotal role in 

informing the activities of the university's Quality and Auditing Department. 

Specifically, these results will be instrumental in the formulation and development 

of an improvement plan tailored to enhance the overall quality and effectiveness of 

the program under consideration. Accreditation agencies rigorously evaluate 

educational programs using specific criteria to ensure quality and effectiveness. 

Learning outcomes are pivotal in meeting these criteria, serving as a measurable 

framework to assess program success. Accreditation bodies closely examine the 

alignment between program outcomes and course learning outcomes, emphasizing 

the effectiveness of assessment methods in measuring student achievement. 

5. Results 

The Linear System course within one of the engineering programs at the University 

of Technology Bahrain had 25 students enrolled in the Bachelor of Science in 

Mechatronics engineering program. The program's execution commenced with the 

initial phase of cataloguing each question alongside its associated weightage in 

terms of learning competencies pertinent to the designated weekly subject matter 

across all weeks within a given evaluation cycle.  

During each assessment period, the instructor would have the discretion to 

select the desired count of questions from a repository of question sheets, 

contingent on the specific evaluation timeframe. Once the instructor made their 

selection, the examination questions paper sheet would display the chosen 
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questions along with their percentage of learning skills, and the instructor would 

then assign grades for each question.  

The distribution of grades for each selected question was automatically 

determined based on the percentage distribution of the Course Intended 

Learning Outcomes (CILOs) previously stored in the bank question sheet. The 

student's achievements in each examination period and other activities were 

tracked and displayed in the student achievement sheets (Figs. 6 and 7), while 

Figs. 8 to 11 showed the achievements for each question in all examination 

periods and other activities.  

The criterion employed for assessing student achievement requires that they 

pass at least 50% of the grade assigned to each question. The instructor utilizes their 

expertise to assign grades for each Course Intended Learning Outcome (CILO) in 

every question, considering a comprehensive evaluation of all CILOs. This 

approach ensures a holistic assessment, where students are required to demonstrate 

a satisfactory level of understanding and proficiency across the specified criteria 

for each CILO within the given questions. 

In alignment with the comprehensive evaluation structure, the final lecture 

exam encompasses theoretical questions strategically designed to assess various 

Course Intended Learning Outcomes (CILOs). These questions span a range of 

cognitive skills and knowledge areas, providing a holistic evaluation of student 

understanding and proficiency. Similarly, the final laboratory exam complements 

this by incorporating laboratory-based questions that directly measure the identified 

CILOs. This dual-exam approach ensures a thorough and nuanced assessment, 

encompassing both theoretical knowledge and practical application within the 

context of the course's learning objectives.  

 

Fig. 6. Students’ achievements through all examination periods. 
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Fig. 7. Students’ achievements through  

Assignments, Lab Reports, and Project. 
 

Fig. 8. Students’ achievements through  

each question in the Test 1 Examination. 
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Fig. 9. Students’ achievements through  

each question in the Test 2 Examination. 

 

Fig. 10. Students’ achievements through  

each question in the Final Lecture Examination. 
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Fig. 11. Students’ achievements through  

each question in the Final Lab Examination. 

In Fig. 12, a visual representation of low-achieving students' performance in 

both test 1 and test 2 examinations is presented. The evaluation of test 1, comprises 

four questions drawn from the test 1 exam bank covering material from weeks 1 to 

4, and test 2, featuring three questions selected from the test 2 question bank 

corresponding to weeks 6 to 8. The failing students in each exam question will be 

specified from cells highlighted in red colour, where the average of those student 

scores falls below the 50% threshold for question grades.  

 

Fig. 12. Low-performance students in Test and Test 2 examinations. 
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This figure provides valuable insights into the areas where these students are 

facing challenges, helping educators to identify and address the specific areas of 

concern and design targeted interventions to improve their academic performance. 

Figure 13 illustrates the distribution of grades allocated to each Course Intended 

Learning Outcome (CILO) across all student activities conducted throughout the 

course. The figure provides a comprehensive overview of how each CILO has been 

assessed and achieved by the students. Additionally, the total grades designated for 

each specific CILO over the entire duration of the course are presented, offering a 

consolidated perspective on the attainment of learning objectives. Figure 13 

illustrates the distribution of grades allocated to each Course Intended Learning 

Outcome (CILO) across all student activities conducted throughout the course. The 

figure provides a comprehensive overview of the grade distribution for each CILO 

that has been assessed and to be achieved by the students during the course 

activities. Additionally, the total grades designated for each specific CILO over the 

entire duration of the course are presented, offering a consolidated perspective on 

the attainment of learning objectives.  

Fig. 13. Distribution of all CILOs through student activities in the course. 

This visual representation enhances the understanding of the overall 

performance and proficiency levels associated with individual CILOs, aiding in the 

assessment and refinement of the course's educational objectives. By showcasing 

this grade distribution of CILOs, educators and curriculum designers can assess the 

effectiveness of various instructional methods and identify areas where further 

emphasis or improvements may be required to enhance student learning outcomes 

for failing students who cannot pass 50% of the CILO grade. Additionally, this 
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valuable data can facilitate evidence-based decision-making, enabling educators to 

refine their teaching strategies and tailor the course content to better align with the 

intended learning goals. 

With the aid of the software, we are empowered to showcase the examination 

papers from each evaluation period. Figure 14 exemplifies the test 2 examination 

paper, skilfully illustrating the distribution of Course-Intended Learning Outcomes 

(CILOs) for each specific question. This figure provides a clear visual depiction of 

how the CILOs are incorporated and assessed within the examination, shedding 

light on the alignment between the test questions and the desired learning objectives 

of the course. By presenting this valuable information, educators can gain deeper 

insights into the effectiveness of their assessment methods in gauging students' 

understanding and proficiency in key areas of the curriculum. Consequently, this 

data-driven approach equips educators with the means to continually enhance the 

evaluation process and optimize the learning experience for students. 

Fig. 14. Test 2 examination paper. 

Finally, the comprehensive evaluation of the student's academic progress 

throughout all examination periods, encompassing both laboratory-based and 

non-laboratory assessments, has been collated and represented in the graduation 

sheet as depicted in Figs. 15 and 16. Figure15 provides a comprehensive 

overview of the academic accomplishments of enrolled students in the course, 

detailing their unique identification alongside corresponding achievements based 

on the grading system employed by the University of Technology Bahrain. The 

breakdown includes performance metrics across various course activities, such 

as Test 1 (5%), Test 2 (15%), Assignments/Homework (10%), Project (15%), 

Laboratory Report (10%), Final Laboratory Exam (20%), and Final Lecture 

Exam (25%). These fields of activities will get their data automatically from 

software sheets mentioned in Section 4.  
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Fig. 15. Cumulative evaluation of students across all  

course examinations and activities with the laboratory. 

Fig. 16. cumulative evaluation of students across all  

course examinations and activities without the laboratory. 
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The presence of a distinguishing cell at the left corner, labelled 

"LAB/WITHOUT LAB," serves as a key determinant. A value of 1 indicates a 

laboratory component within the course, triggering the automatic calculation of the 

total grade for each student in the designated "TOTAL GRADE" column. Notably, 

a passing grade is set at 50%, and it has been seen those two cells with red colour 

mean that two students failed in the course. Conversely, a value of 0 in this cell 

signals a course without a laboratory component, a distinction further elaborated in 

Fig. 16. This detailed breakdown and automation mechanism contribute to a 

transparent and efficient representation of student performance in the course.  

This grade sheet serves as a consolidated record, capturing the student's grades 

and achievements across various assessments, offering a holistic view of their 

academic performance over time. By presenting this information in a structured 

manner, educators, parents, and administrators can gain valuable insights into the 

student's overall development, aiding in making informed decisions and 

implementing necessary measures to support their educational journey effectively. 

6. Conclusion 

The approach described above offers an excellent way to combine formative and 

summative assessments for the course intended outcomes. This approach facilitates 

continuous monitoring of students' accomplishments across all course 

engagements, encompassing each examination and assignment question for every 

instructional phase. Through the utilization of the suggested Excel application, the 

course instructor gains the capability to curate a repository of questions aligned 

with the course subjects.  

This repository remains adaptable, allowing for seamless inclusion or removal of 

questions as needed. The program can handle up to thirty questions per week, and the 

number can be increased if necessary. This program helps instructors to define the 

CILOs and design activities and assignments to assess them more accurately. The 

program ensures that the course CILOs are well-defined and aligned with the program 

outcomes, leading to a more straightforward and precise assessment process.  

For precise outcomes, it is imperative for the course instructor to appropriately 

allocate the assessment percentages for each question within the examination period, 

aligning with the Course Intended Learning Outcomes (CILOs). This will ensure that 

the results are based on an appropriate distribution by the instructor. The program 

additionally empowers the course instructor to oversee the performance of students 

who exhibit failed results for each question within each examination period, 

categorized by each learning skill. Consequently, the instructor gains the capability 

to pinpoint the precise learning skills that the students are not meeting the desired 

achievements on each question. This informed insight allows for the identification of 

specific topics that pose challenges to students, facilitating strategic planning for 

subsequent enhancements and an overall elevation of student achievement. 

However, the implementation of this assessment system did encounter certain 

challenges and limitations. Adapting the question bank to align with evolving course 

objectives required careful consideration and regular updates, demanding additional time 

and effort from instructors. The technological aspect, relying on Microsoft Excel, may 

pose challenges for educators and institutions less familiar with this software or facing 

limitations in its accessibility. Moreover, the system's effectiveness may vary based on the 

size of the student cohort and the complexity of the course structure.  
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The system offers a strategic framework for achieving clear and measurable 

learning outcomes. The alignment of course learning outcomes with program 

objectives forms a robust foundation for elevating educational quality and meeting 

accreditation standards, as emphasized in relevant literature. This system will 

improve educational quality, align with national frameworks, and meet 

accreditation standards.  

Consequently, the paper establishes a compelling argument for the efficacy of 

the proposed system, reinforcing its correlation with the broader benefits of 

learning outcomes and marking a substantial advancement in Mechatronics 

Engineering education. In overall, the positive perspectives of the system 

encompass enhanced efficiency, user-friendliness, adaptability, and a commitment 

to ongoing improvement. The suggested software is versatile and easily adaptable, 

capable of seamless integration into any other educational institution.  

Its implementation can be tailored to align seamlessly with the grading system 

of a different university, ensuring a smooth transition and efficient operation within 

the new academic environment. The assessment system has been specifically 

crafted for deployment within the academic programs of the University of 

Technology Bahrain. Having received official approval from the Bahrain quality 

assurance, this system is well-suited for broader application and can be seamlessly 

implemented in other educational institutions. Various programming languages 

such as VB.NET, C sharp, or MS Access could be considered for implementation 

for future work. Exploring the use of different programming languages in future 

work would contribute to a more comprehensive understanding of their 

applicability and potential advantages within the context of the proposed system. 
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