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Engineering Education Systems and Design PhD program
: Aims to increase our understanding and design of engineering education    
ecosystems, including the multiple inputs, outputs, and interactions within these 
ecosystems



Engineering Design Course 
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Challenges in Assessment! (Atman & Bursic, 1998)

ü Faculty - difficulty assessing students’ design skills 
ü Students - struggling with engineering design projects because of a lack of clear 

guidelines

eng.snu.ac.kr

“A systematic, intelligent 
generation, and evaluation of 
specifications for artifacts whose 
form and function achieve stated 
objectives and satisfy specified 
constraints” (Dym, 1994)

• Conceptual design method
• Project-based course
• Team work
• Solve open-ended problems based 

on the design process
(Jin et al., 2015)



Purpose of Assessment
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• Communicating
achievement to other interested 
parties

• Selecting, identifying, or
grouping students for certain 
educational pathways or 
programs

• Providing Information to students for self-evaluation and 
assessment

• Providing incentives for students to learn

• Documenting student performance for the purpose of evaluating 
the effectiveness of instructional programs

• (Guskey & Pollio, 2012; Muñoz & Guskey, 2015) 



Traditional, Summative 
Score-based Grading
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What do these student course grades represent?
• Knowledge, effort, or ability?
• Some combination of all three?
• None of above?

• (Carberry et al., 2016) 



Call for Change
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US Department of Education (2006) 
urged improvement and increased 
accountability to monitor student 
learning in higher education 

Specific suggestions:
1. Make course objectives explicit to students beyond course 

syllabi, so that faculty can follow student development 
towards achieving them 

2. Provide appropriate feedback to effectively increase student 
learning 

(Armacost & Pet-Armacost, 2003; Sheppard et al., 2009) 



Standards-based Grading
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System that has gained popularity in US K-12 education 
• Provide clear, meaningful, personalized feedback 
• Connects assessment to specific, well-designed course objectives
• Provide fairness, transparency, and flexibility in the grading process
• Promotes the encouragement of learning and improvement

(Sadler, 2005; Tomlinson & McTighe, 2006; Carpinelli et al., 2008; Scriffiny, 2008) 

SBG design process
1. Well defined course objectives
2. An established course grading policy
3. Detailed grading rubrics and guidelines
4. A complete standards achievement reports (SAR)

“An effective transition to a new grading system requires a process of reflecting on 
experiences to understand and reframe perceptions of grading.” (Lee et al., 2018) 



Standards-based Grading
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Standards achievement report example 

• (Carberry et al., 2016) 
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Making Grades Meaningful – Standards-based Grading for Engineering 
Project Courses, Grant No. DUE-1503794
1. Student perceptions of SBG
2. Faculty perceptions of SBG
3. Student use of feedback

Research team
Eunsil
Lee
Arizona State
University



11Research Questions

1. to expand our understanding of faculty perceptions to include 
those interested in SBG, preparing for SBG or implementing SBG 
for different periods of time

2. to investigate changes in faculty perceptions as they gain 
knowledge and skills about SBG. 

1. What are instructor’s perceived benefits of SBG 
for students? 

2. What obstacles must be overcome when 
implementing SBG?

3. What are best practices for SBG integration?



Research Design

2. Data Collection
- 3 open-ended questions

3. Data Analysis
- Open-coding for salient utterances
- Performed independently by 5 

researchers
- Final list of emergent themes 

determined by agreement across raters

1. Participants (n=86)
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13Perceived Student Gains
ü Provides clear and direct feedback toward expectations that allows students to 

gage their strengths and weaknesses toward relevant skills. 
ü Provides a mechanism for students to effectively self-assess their learning. 
ü Allows a student to fail early and learn from their mistakes by rewarding 

improvement. 
ü Better connects to real world assessment and skill building. 
ü Encourages students to focus on learning rather than what needs to be done to 

earn a grade. 



14Perceived Barrier
ü Faculty and student pushback to change based on lack of familiarity with the 

grading scale. 
ü Student confusion and frustration in understanding their current 

grade/standing in the course. 
ü Difficulty integrating the grading system within currently available course 

management systems. 
ü Increased initial faculty workload. 
ü Consistency in scores across instructors, TAs, graders, and programs. 
ü Fit within the variety of courses taught within an engineering program. 



15Best Practices
ü Establish a manageable set of learning objectives at the beginning of the course 

with rubrics that clearly explain expectations for success. 
ü Utilize a simple 3 to 5 point grading scale. 
ü Assess each objective multiple times over the course of a term. 
ü Provide students with clear, detailed, and frequent feedback. 
ü Map activities and develop assignments around the course learning objectives. 
ü Weight assignments and objectives based on content and timing. 
ü Use student scores to address immediate needs and future programmatic 

changes. 



16Conclusion
Faculty perceptions of student gains, barriers and best practices are 
highly influenced by their level of expertise and experience in 
implementing such a grading system
Ø Strategies addressed in different stages of implementation indicate that 

solutions faculty develop to cope with perceived barriers can become 
best practices to share with others

Ø A limitation of the faculty categorization strategy used in this study was 
not controlling for years of teaching experience

“ the impact of this alterative grading system will hopefully lead to 
systematic change that provides worthwhile benefits for all 
stakeholders” 
1. large-scale implementation of SBG in higher STEM education. 
2. further develop supports’ mechanisms based on the results of this study 



Thank you!
Questions?
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