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Creating a Course Dashboard to Continually Assess and Improve the Quality 
of Education 

Abstract 

This paper develops a program dashboard designed to continuously assess and improve the 
quality of education. Continuous assessment and improvement of education are essential for 
maintaining the quality and integrity of educational excellence and achieving effective learning 
outcomes. To be successful in this effort, a program dashboard is needed as a tool and platform 
for providing real-time visibility into student learning gains. The purpose of this study is to 
design an interactive program dashboard for an 8-week workshop-style design course in an 
engineering program that visualizes students' performance based on nine compassionate design 
assignments graded in a grading management system (Gradescope). This pilot study uses a 
systematic stepwise methodology to capture eight steps in gathering and processing data toward 
generating a dashboard for continuous quality improvement. The dashboard uses pie charts to 
visualize how students develop specific skills for each assignment, a bar chart that visualizes 
students' scores and progress for individual assignments, and radar plots that show students' 
actual achievements and reflections on their learning. Our findings indicate that visualizing 
students' learning in a dashboard provides opportunities to tailor feedback to address their 
specific learning needs and supports student scaffolding. Continuous quality improvement 
requires both a mechanism to collect feedback on students' learning and a dashboard that 
visualizes how the feedback is used to improve the quality of instruction and learning integrity.  

Keywords: Dashboard, Continuous quality improvement, Grading, Feedback, Rubric 

Introduction  

Educational institutions face increasing pressure to demonstrate the effectiveness of their 
instructional methods, particularly due to accountability measures and accreditation requirements 
[1]. One standard method used for continuous quality improvement (CQI) of instruction is 
through different feedback mechanisms [2] for instance, anonymous course review by students at 
the end of course sessions. In this process, students provide anonymous evaluations through 
feedback, which is part of internal quality assurance conducted at the end of each course [3], [4]. 
However, there is disagreement among experts and educational stakeholders on the effectiveness 
and benefits of these practices in the quality improvement of instruction [4]. There is, therefore, a 
growing need for a shift towards more innovative and effective ways to qualitatively and 
quantitatively assess the quality of instruction. This pilot study focuses on designing a dynamic 
program dashboard as a tool that offers instructors a clear picture of students’ overall 
performance and how they engage with feedback. With this information, instructors can better 
support students' learning journeys. Dynamic dashboards of this nature highlight areas where 
students are successfully scaffolding their knowledge and where they might need additional 
support, leading to a more personalized and impactful learning experience. 

 

 



   
 

   
 

Background and Literature Review 

This section discusses continuous quality improvement, continuous assessment, and the 
importance of aligning learning objectives, assessments, and rubrics. Additionally, the literature 
emphasizes the significance of feedback and concludes with the importance of visualizing 
feedback through data analytic dashboards. 

Continuous Quality Improvement (CQI) in education is a complex process that utilizes multiple 
methods to evaluate and improve educational practices. A key method for capturing CQI in 
education is implementing continuous assessment of student learning outcomes (SLOs) [5].  
Implementing continuous assessment involves seamlessly integrating the teaching-learning 
process, offering real-time feedback, identifying areas of strength and weakness, and allowing 
for adjustments to instructional strategies that enhance student engagement [6], [7].  

Increased engagement is closely linked to improved learning outcomes and greater overall 
satisfaction with the educational experience [8]. Findings indicate that students' perceptions of 
service quality in higher education are closely connected to their experiences [9]. This is 
especially significant because student retention and performance are vital indicators of program 
and institutional success and accreditation. For instance, ABET 2025-26 criteria for accrediting 
engineering programs maintain Criterion 4, Continuous Improvement, as a separate criterion 
[10]. Criterion 4 explicitly mandates that the program must consistently employ suitable, 
documented processes to assess and evaluate the extent to which student outcomes are achieved. 
The results of these evaluations must be systematically used as input for the program’s 
continuous improvement efforts.  

Clarity and alignment between learning objectives, assessment, and rubric-based feedback clarify 
expectations for both instructors and students [11], prompt students to evaluate their work based 
on a set of criteria, and promote a sense of ownership and responsibility for their learning [2], 
[12]. This self-assessment process is integral to continuous improvement, as it empowers 
students to take an active role in their learning, which is essential for achieving Continuous 
Quality Improvement (CQI) in instruction [13], [14]. Rubrics also allow instructors to reflect on 
how their assessments align with learning objectives [13], [15].  

A rubric provides an opportunity for tailored and actionable feedback, which is essential for 
enhancing educational quality. Studies reveal that structured feedback systems significantly 
improve the quality of feedback provided to students [16]. This iterative approach enables 
instructors to adjust their instructional strategies based on student performance, leading to better 
educational outcomes [17]. To maximize its effectiveness, feedback should always be aligned 
with clear learning objectives [18]. This alignment ensures that students understand what is 
expected of them and receive constructive guidance on how to improve, fostering a more 
impactful and personalized learning experience. 

One way to picture the effectiveness of feedback on students' learning is through data analytics 
[19]. Studies have discussed the importance of real-time feedback in learning environments, 
particularly through the use of learning analytics dashboards as tools for visualizing learning 
progress and outcomes [20], [21]. A dashboard is a data visualization tool that showcases key 



   
 

   
 

performance indicators (KPIs) and metrics in a clear and accessible way [19]. In the educational 
context, these dashboards compile and display data as charts and diagrams on student 
performance and program outcomes [22], facilitating systematic tracking of student progress and 
program effectiveness. For educators, dashboards can simplify workflows and improve 
communication within teams, which is crucial for collaborative educational settings [23]. By 
displaying data in a clear and understandable format, dashboards allow educators to share 
insights with students and colleagues, promoting a culture of transparency and ongoing 
improvement [24]. This approach supports informed self-assessment, planning and enhances the 
overall educational experience for students. Additionally, dashboards can inspire students by 
empowering them to self-regulate their learning and track their progress. This self-regulation is 
key to cultivating a growth mindset, encouraging students to take ownership of their educational 
journey and actively engage with their development [25]. 

Continuous assessment is an essential component of the educational framework [26], especially 
in design education, as it plays a crucial role in guiding both teaching and learning practices [27] 
and enhancing academic performance [28]. Therefore, creating a comprehensive assessment 
model can also offer a systematic approach to evaluating educational quality across multiple 
dimensions, such as student satisfaction and learning outcomes. This model can help ensure that 
all aspects of the educational experience are thoroughly and consistently assessed, leading to 
improvements in teaching methods and overall academic performance [29].  

Description and Justification of the Course 

The course is a one-credit and eight-week workshop-style course. These workshops aim to build 
an understanding of interdisciplinary design practices through readings, discussions, and 
activities. They provide a jumping-off point for launching capstone projects. The workshops 
focus on identifying opportunities for compassionate design through iterative cycles of research, 
problem framing, solution generation, and exploration of options regarding their potential 
achievements, usability, and implementation. This course was chosen for this study due to its two 
unique features: first, since the course is relatively short, each assessment can be carefully and 
thoroughly reviewed to identify elements that can be transferred to longer courses. Second, 
unlike traditional courses with structured answers, each assignment allows students to bring 
unique perspectives into design tasks, offering a very unstructured approach to creating a rubric. 
These unique features of course assessments provided opportunities to inform both structured 
and unstructured courses. For this course, the outcomes were as follows: 

• Identify, explain the benefits of, and demonstrate the appropriate use of informed 
designing practices for defining a design problem and/or opportunity; 

• Identify, explain the benefits of, and demonstrate the appropriate use of interdisciplinary 
thinking practices; 

• Demonstrate effective communication; 
• Make knowledge explicit in ways that support continual learning; and 
• Contribute meaningfully and participate in collaborative inquiry 

 



   
 

   
 

Gradescope 

This work used Gradescope to assess students' scripts. Gradescope is a cutting-edge online 
grading platform developed by a team at Stanford University [30], simplifying the assessment 
process in educational environments. It effectively manages grading a wide range of handwritten 
and digitally submitted assessments, including exams, homework, and lab reports [31]. It 
significantly reduces grading time for large classes [32], and identifies common errors and trends 
in student understanding, which can inform instructional strategies and curriculum adjustments. 
Gradescope is now utilized by over 2,600 institutions [33], demonstrating its widespread 
acceptance and usefulness in education. 

Methodology 

This study used a systematic stepwise methodology. The stepwise methodology is a systematic 
approach used in statistical analysis, particularly in regression models, to select the most relevant 
predictors for a model [34], [35], [36]. The stepwise methodology has been adapted for non-
statistical analysis that involves a sequence of well-defined steps guiding researchers or 
practitioners through the various stages of a project or study [37], [38], it ensures that each phase 
is fully completed before moving on to the next [39], [40]. This method was chosen for this 
study because of its structured nature that promotes better organization, transparency, and 
reproducibility of results.  

Table 1 reports the eight distinct but interrelated steps we used to gather the information for 
designing the dashboard. Steps 1 through 5 occur in the order of appearance; however, each was 
validated through one-hour weekly discussions with the program director and course instructor 
(Step 7), both of whom had extensive experience in design education. Their input and expert 
judgment were vital in defining the decision context and guiding the decision-making process. 

Step 6 involved re-grading the scripts. While the project started with a new cohort of students, 
we have been using the scripts from previous cohorts, which have already been evaluated by the 
course instructor. As such, we referred to this process as 're-grading the scripts'. We re-graded, 
without the knowledge of the previous marks assigned to them, to generate the data needed to 
design the dashboard for continuous improvement. This approach removed any pressure on the 
consequences of final grades on students' academic progress and allowed us to review the scripts 
several times objectively. 

Step 8 was supplementary but necessary. Since the instructor, course outline, grading 
management system, and assessments were unchanged (except for the new cohort of learners), 
class observations allowed us to gauge the current classroom dynamics and observe any trends 
with the course instructor and the entire research team.



   
 

   
 

Table 1. Steps, Items, Description, and Justification of Information Gathering 

Steps Item Description and Justification 

1 Learning 
objectives 

We reviewed existing literature on design thinking, identified and addressed any duplicate or redundant 
language in the learning objectives, and ensured that the course objectives are aligned with the course 
content. 

2 

Alignment 
between the 
learning 
objectives and 
assessments 

We matched each assessment item with the corresponding learning objectives at this step. 

3 Rubric 
Since students’ responses and answers varied significantly, the researchers developed a rubric that 
defined five key elements: doing research, making observations, problem framing, idea/reasoning 
fluency, and scaffolding. 

4 Harmonized 
Rubric 

We compared our rubric with that of the instructor. We looked for commonalities, discussed differences 
with the research team, and established a harmonized rubric. At this stage, we also checked for 
alignments in the learning objectives, assessment, and rubric. 

5 Feedback 

We developed dynamic feedback with specific keywords to address potential areas where students 
could lose points and what they needed to improve on subsequent assessments. Although fixed and 
generic feedback would simplify grading, it might seem automated to students, so generic feedback was 
reserved for areas where all students faced similar challenges. 

6 

 
Re-grading 
scripts in 
Gradescope 

First, we graded the scripts independently and made notes in Gadescope visible to other instructors. 
Second, one of us acted as a student in Gradescope while the other continued as an instructor. This was 
done to visualize the rubric and feedback from the students’ perspectives. This iterative process was 
repeated multiple times for each assignment to adjust the rubric and feedback. 

7 Stakeholder 
Engagement 

We validated each step through discussions with the principal investigators, who each served as the 
program director and course instructor. 

8 Class 
observation  

We observed the new cohort for approximately 70% of the eight-week course. During the observation, 
we engaged in a few group discussions and observed overall student engagement. 



   
 

   
 

Re-grading Compassionate Design Assessments 

Students completed a set of nine assignments collectively referred to as Compassionate Designs 
(CDs). Compassionate Design (CD) tasks and skills are reported in Table 1. The numbers 
represent the number of questions asked per skill for each CD. For example, Compassionate 
Design 1 (CD1) had 1 question related to "doing research,” CD2 had 2 questions related to doing 
research, and CD3 had zero (0) questions on doing research. Similarly, "making observations" 
had 2 questions in CD1, 3 in CD2, 2 in CD3, 0 in CD4, and so on. These provided the 
framework for tailoring and developing the rubric and providing feedback. 

Table 2. Compassionate Design (CD) tasks versus Skills 

 

Course Dashboard 

In the process of designing the dashboard, we have seen two elements of engineering design that 
come to play, namely solution iteration and client feedback. Through this project, we have seen 
the development of the dashboard from an initial abstract idea to a more structured one. This is 
where the feedback from the program head and the course instructor became valuable. With the 
regular weekly meetings with them, we were able to confirm, validate, and refine ideas as we see 
them fit. Shown in Figure 1 are two stages of dashboard development, at least two weeks apart, 
from brainstorming to design iteration 1, before we transformed the dashboard into its current 
form as shown in Figure 2.  

Compassionate 
Design CD1 CD2 CD3 CD4 CD5 CD6 CD7 CD8 CD9 

 
Skills          

Doing Research  1 2 0 2 5 1 5 4 3 

Making 
Observations  2 3 2 0 1 4 1 3 5 

Problem 
Framing  3 4 1 3 4 3 2 2 5 

Idea/reasoning 
fluency  4 2 3 4 3 5 3 1 0 

Scaffolding 0 5 4 1 2 2 4 5 3 



   
 

   
 

 

Figure 1. Dashboard models showing development from brainstorming stage (top) to 
design iteration (bottom) 

Data for the analysis were gathered from students' performance grades on the Compassionate 
Design tasks. The Gradescope facilitated the grading and collection of this performance data. 
The data was then further analyzed in MS Excel, utilizing different dashboard configurations to 
gain deeper insights into students' performance and progress. In particular, we made use of pie 
and bar charts, and radial plots/statistical plots. Mean score and standard deviation were directly 
available in Gradescope. While the dashboard in Figure 2 is initially designed to facilitate the 
immediate assessment of the course instructor, we could easily tweak some of its elements to 
provide a student version of the dashboard. 



   
 

   
 

Figure 2. Sample dashboard for an eight-week engineering design course 

We provide the descriptions of the major elements of the sample dashboard in Figure 2 from top 
to bottom, then left to right. 

• Basic information: This includes the course instructor’s profile and drop-down menus to 
filter out specific skills and/or student data. In so doing, the instructor could have a bird’s 
eye view of the class performance vis-a-vis the student’s individual performance. As 
such, specific interventions can be planned out for the entire class or few students, 
depending on the context needed. 

• Pie chart: It shows the percentage of each design thinking skill covered in the course. 
This was directly deduced from Table 2. This element could trigger self-reflection on the 
side of the instructor and could serve as a basis of classroom decisions should activities 
are seen to feed towards a certain skill or outcome as opposed to a more balanced 
approach. 

• Table of skills: This table maps out and connects classroom activities, in this case, 
compassionate design (CD) exercises, to skill development. In the context of this course, 
analysis of these activities revealed five core skills cultivated through the course: doing 
research, making observations, problem framing, idea/reasoning fluency, and scaffolding. 
Notably, CD6 stands out for addressing all five skills, particularly emphasizing problem-
framing and knowledge-building through targeted research. This aligns with the 
assignment's aim to delve deeper into specific compassionate design issues, fostering a 
holistic understanding among students. Such mapping empowers students, instructors, 
and program heads to visualize the sequential progression of skills development. In this 
course, we have seen the progression of task complexities, starting with those requiring 



   
 

   
 

foundational abilities like doing research and making observations and moving towards 
to those emphasizing higher-order skills such as idea/reasoning fluency and scaffolding. 

• Mean and Standard Deviation: The dashboard also features descriptive statistics 
summarizing student performance. Metrics such as class mean and standard deviation are 
already available in the Gradescope and could help provide a high-level overview to the 
course instructors. Keeping them visually accessible to instructors is beneficial to 
facilitate within semester adjustments and more detailed analyses. 

• Bar Chart: The bar chart shows students' individual scores and progress in learning across 
each CD. Raw scores from Gradescope are processed further to produce these plots 
visible in the dashboard that are useful to track individual student’s progress across 
individual requirements. If the class statistics are useful for overall class adjustments, 
these bar charts are helpful to identify specific students who need further support and to 
track the impact of such personalized interventions across the semester. 

• Radial Plots (A, B, and C): Finally, the radial plots on the bottom part of the dashboard 
provide three perspectives on skill development: A-intended (ideal), B-actual, and C-
self-assessed. Comparing these lenses highlights the alignment or potential misalignment 
between instructional goals and student outcomes. For example, discrepancies between 
intended and actual skill development might indicate areas where instructional strategies 
could be adjusted. Similarly, variations between actual and self-assessed skills provide 
insight into students' metacognitive abilities and perceptions of their learning journeys. 
The radial plots are also a good example of how we intend to make the development of 
the students visible when it comes to specific skills. As they progress throughout the 
semester, we expect the instructors and students to see how the compassionate design 
exercises contribute to their skills development. 

What makes this current version of the dashboard stronger compared to the previous versions is 
its greater emphasis on the integrity and quality aspects of the continuous quality improvement 
cycle. Program integrity components (i.e., pie chart and table) show the course’s intended 
learning outcomes through specific classroom activities, while program quality components (i.e., 
mean and standard deviation report, bar chart, and the three radial plots) describe the actual 
student learning. The information on whether the course widens or narrows the gap between 
program integrity and quality can be displayed in this dashboard. 

Our dashboard integrates several key elements to track metrics and indicators over time for both 
individual students and the entire class. This setup supports detailed data visualizations and 
reporting on student performance trends. The dynamic and interactive features of the dashboard 
ensure that instructors have real-time access to the most current information. For instance, if a 
significant discrepancy between the ideal and actual skill development is observed, instructors 
can immediately adjust their lesson components. This proactive approach is unlikely to occur if 
instructors rely solely on student feedback collected at the end of the semester. By leveraging this 
dashboard, educators can make timely and informed decisions, ultimately enhancing the learning 
experience and improving overall student outcomes. 

 



   
 

   
 

Future Works 

This study primarily relied on data from previously graded assignments, which allowed for a 
retrospective analysis of student performance, skill development, and course alignment. While 
this approach provided valuable insights, it also posed limitations, particularly the absence of 
real-time interactions and iterative feedback processes that are essential to a learner-centered 
educational environment. Future research should extend this study by implementing it in 
different classroom settings, where dynamic feedback loops between students and instructors can 
be captured. Such a setting would allow us to evaluate not only the outcomes but also the 
processes through which students develop skills and achieve course objectives. Moreover, we 
also see the need for not only a dashboard interface for instructors but also an interface for 
students to see the gains they make in their learning and areas for improvement. 

Conclusion 

Ultimately, the success of any educational program hinges on its ability to continuously adapt 
and improve. The dashboard developed in this study represents a significant step towards 
realizing this goal by providing a powerful tool for data-driven decision-making and continuous 
quality improvement. By creating a dynamic and interactive program dashboard for an eight-
week engineering design course, the study demonstrates the potential of leveraging technology to 
enhance the teaching and learning experience. The study addresses the growing need for 
innovative methods to assess and improve the quality of engineering instruction, particularly in 
light of increasing pressure to demonstrate program effectiveness and meet accreditation 
requirements. The interactive and dynamic dashboard offers substantial benefits to all 
educational stakeholders. For instructors, it serves as a powerful tool for data-driven decision-
making, enabling them to refine instructional strategies, provide targeted feedback, and adapt 
their teaching to better meet students' needs. For students, the dashboard enhances their learning 
experience by offering transparency into their progress and fostering a sense of accountability for 
their development. Moreover, by providing clear and actionable insights, the dashboard promotes 
collaboration and shared responsibility among program heads, instructors, and students, 
reinforcing a culture of continuous improvement.  
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