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Abstract

Future Work

Results

Background

The engineering design process (EDP) is one of the most 

important concepts that students learn and practice applying in 

their first year engineering courses. The goal of this research is to 

develop a method for measuring the understanding of the EDP as 

demonstrated through concept maps created by students. In order 

to achieve this, the research team performed a literature review 

and created a detailed rubric for analyzing quantitative assessment 

of students' concept maps. This tool will be validated for content 

validity and will benefit the first year engineering education 

community to allow educators teaching the EDP to effectively and 

accurately evaluate students' understanding of the EDP.
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• Students at ASU taking the first year intro to engineering course 

are introduced to the EDP using Figure 1 as a model and are 

assessed on their understanding using concept maps.

• Similarly at Rice University, students are also assessed on their 

understanding, but instead of concept maps, they use Gantt 

charts to illustrate their understanding of the process [1]. 

• Verification of the content validity by 

consulting experts on the subject

• Evaluation of the reliability of the rubric

• Completion the development of the rubric 

web page and make it public

• Utilization of the rubric to perform a 

qualitative analysis on the additional data 

collected

• Performed literature review on assessing 

the engineering design process, developing 

the rubric, and evaluating the rubric

• Created a rubric to rate students on their 

understanding of the engineering design 

process (Figure 2) and found examples for 

every rubric item (Figures 3 and 4)

• Started developing a web page to make the 

rubric and examples more accessible

Figure 3: Example of a score of 2 for Needs 

Analysis/Problem Definition Phase

Figure 4: Example of a score of 2 for 

Model/Analysis/Decision Making Phase

While it does a good job outlining a rubric, it 

does not cover enough of the overall EDP 

and has concluded that the reliability of the 

rubric has room for improvement.

• Another study also emphasizes on the 

importance of assessing the rubric itself on 

content validity and reliability leading to a 

need for further study [2].
Figure 1: Engineering design 

Process introduced in the course

Figure 2: Rubric for Evaluating the Engineering Design Process
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