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A Brief Report of the Assessment Inquiry Grant 

Christopher Ryu, Professor of Computer Science (CS) Department 

 

Project title: Upgrading the CS Assessment System 

 

1. Brief description of the project and motivation 

The CS department developed a web-based assessment system 

(http://assessment.ecs.fullerton.edu) before the ABET accreditation visit for the B.S. in computer 

science in 2020. The system has greatly helped the instructors measure the student learning 

performance in their classes and collect the assessment data for the related student learning 

outcomes. For the new instructors, the system also provides rich information about the purpose 

of assessment, assessment process, data collection process, data evaluation, and improvement in 

student learning. 

 However, the system lacks analytical features. Analyzing collected data requires 

significant manual effort, especially when the department wants to understand the overall student 

learning performance in each learning outcome and the specific areas for improvement. The 

system with powerful analytical features such as visual charts, statistical summaries, and 

automatically identifying the areas of poor/good learning performance will save the faculty time 

significantly and encourage them to focus more on improving student learning and curricular 

improvement. 

 

2. The project goal and methods 

The primary goal of this project was to automate the assessment workflow. To achieve this goal, 

I developed analytical features such as visual charts or graphs, statistical summaries, and 

automatic identification of the areas that show learning performance, integrated the features with 

the current system, and fixed some bugs identified so far. This development process required 
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common software development activities such as requirements collection, analysis, specification, 

design and implementation of the requirements and testing, and deployment. 

 

3. Outcomes of the project 

The development was completed by August 31, 2023. The upgraded system is currently 

available. The flow diagram in Figure 1 shows the assessment workflow created by the 

department.  

 

Figure 1: Assessment Workflow 
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The CS department used to manually collect and analyze the assessment data in the past. The 

current system was developed to automate the workflow of data collection, data analysis, and 

other necessary administrative work. 

  

The assessment data are collected based on the program's educational objectives and student 

outcomes shown in Table 1, which the CS department defines. The program objectives are to 

assess the attainment of longer-term educational objectives in the future after students’ 

graduation. To assess the program objectives, the department identified shorter-term objectives 

called “student outcomes” that state expected student learning goals upon graduation.  

 

 

Table 1: Program objectives and student outcomes 
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Although both program objectives and student outcomes describe what the program want our 

students to learn from the program when they complete courses and degree, they are still general 

statements without specifying how and what to measure. Many instructors, especially adjunct 

faculty members, are unsure of what to do with them. Adjunct faculty members teach many CS 

classes. Therefore, helping them to assess student learning properly is essential. To provide 

instructors with specific guidelines, the department developed performance indicators, as shown 

in Table 2, that specify the areas of their assessment for learning performance and rubrics shown 

in Table 3 that guide them in assessment metrics.  

 

 

Table 2: Learning performance indicators 
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The rubrics for performance indicators recommend that instructors measure student learning 

performance in three categories: Unsatisfactory, Developing, and Satisfactory. 

 

 

Table 3: Rubrics for performance indicators 

 

With more specific information, instructors assess student learning performance from their 

classes through various methods and activities such as projects, discussions, assignments, exams, 

surveys, or presentations, collect the data, and upload them to the system based on the schedule 

as specified in Table 4.  
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Table 4: Data collection schedule 

 

Administrative Features 

In addition to the features of data collection and analysis, the system also provides the 

department and assessment committee with several convenient administrative features that allow 

easier maintenance of program objectives, student outcomes, and assigning student outcomes 

and performance indicators to courses and rubrics, as shown in Figure 2. 
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Figure 2: User interface for maintaining project objectives, student outcomes, and course 

mapping 
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Table 5 illustrates the mapping table for student outcomes, courses, and performance indicators. 

This table is useful for the assessment committee to plan for assessment and think about 

strategies to improve the student learning performance.  

 

 

Table 5: Mapping table 
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Analysis Features 

The collected data will be automatically analyzed by computing the basic statistics showing the 

student learning performance by student outcome and performance indicator.  

 

 

Table 6: Analysis results in terms of statistics 

 

The analysis results are also visualized for the committee to quickly understand the student 

learning and find out the areas of improvement.  
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Table 7: Visual analysis results 

 

4. Conclusion 

With the upgraded system with analytical features, the CS department will understand student 

learning performance better, identify the areas for improvement, develop strategies to improve 

student learning, provide the students with the necessary support, and change the curriculum if 

necessary. The system can ultimately enable continuous improvement with the least amount of 
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valuable faculty time by eliminating unnecessary manual work. Moreover, the system removes 

the burden of the significant workload from faculty and administrative staff, especially related to 

labor-intensive work, so that they can focus more on improving teaching effectiveness and 

student learning.  

The department will benefit from the system by helping faculty focus more on their 

instruction and student support than unnecessary labor-intensive work. The college will benefit 

from the system as a similar system can be provided to other departments if necessary, as they 

regularly go through the same ABET accreditation process. The university will benefit from this 

project by sharing the lessons learned from this automated assessment system and the possibility 

of developing similar systems for other colleges to automate their assessment process.  

 

Future work 

Currently, a few faculty members are developing more sophisticated strategies, such as machine 

learning algorithms, to discover potential hidden areas of improvement in student learning, 

curriculum, and teaching effectiveness. The database created and maintained by the current 

system will be handy for such advanced analysis. 


