
Table 1: SD Mines metallurgical engineering design program goals mapped to 
2019–2020 ABET Criterion 3 Student Outcomes. 

    Initiated in 2013, the metallurgical 
engineering design sequence at the 
South Dakota School of Mines and 
Technology (SD Mines) has experienced 

areas for continuous improvement were 

communications, project management, and 
improving quality and industrial relevance 

engaged many aspects of engineering 
design, projects lacked practical 
constraints and inadequately prepared 

 The primary goals of the reconstituted 

mapped to the 2019–
3 Student Outcomes (1–

were implemented via the activities 

Learning Design While “Doing” 
Design
 Goals 1 and 4 of the design program 

are interested in students not only learning 

design sequence in which students initially 

they concurrently engage in a highly 
constrained, metallurgical engineering 

past semester students were asked to 

an appropriate casting method, and 
ultimately evaluate their design versus 

of such highly constrained projects is 

Industry-Inspired Design 
Projects

Design Program Goals Student 
Outcomes

Students will:

Goal 1: Learn the engineering design 
process. 2, 4, 5, 7

Goal 2: Improve technical 
communication skills. 3

Goal 3: Students will develop/improve 
teamwork and leadership skills. 5

Goal 4: Apply technical knowledge 
gained in the undergraduate curriculum 
to a practical engineering design 
problem.

1, 6
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Table 2: Junior Design Course Lectures (Partial List)

1 …a process 
of devising a system, component, or process to meet 

“…identifying opportunities, developing requirements,…
evaluating solutions against requirements, considering 

engineering design experience is to prepare students for 

this regard, selected companies are invited to suggest 

company lead who meets regularly with the student 

also provides students a diverse team environment 
that incorporates varied experience and disciplinary 

manufacture parts, and may even support student travel to 

 Since 2013, 18 companies have supported 34 industry 
design projects to enrich the student design experience at 
SD Mines, improve our relationship with industry partners, 

from new industry relationships developed through the 

projects are focused on designing new processes, 

nature of the SD Mines program, projects tend to have 

processing, primary/secondary metal manufacturing, and 

requires a continuous expansion of industrial partners to 

the project constraints and design requirements and 

Ultimately, they developed an analysis technique, 

composition within 

Teamwork and Engineering Design
 Teaching teamwork in an academic setting is 

with student teams is —some students 
2 This corrodes 

the team dynamic, resulting in lack of trust, 
resentfulness, and ultimately pushes other 
students away from developing their teamwork 

 
    Smith
effective teams as follows: (1) promotive 
interaction (2) positive interdependence, 

These characteristics clearly highlight the 
importance of interdependence and individual 

we have incorporated several key elements 

technical assignment in support of the design 

to improve when students are asked to evaluate 

Thehee Design Process – Overvieww

Problem Statement, Requirements, Constraints

Teamwork and Engineering Design

Project Management/Planning

Information Gathering 

Concept Generation and Evaluation

Trade Studies and Decision Making

Embodiment Design

Global, Economic, Environmental, Societal Context

Ethics and Intellectual Property
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3) in 
which students and their advisors rate individual team 

early in the design sequence to promote appropriate 

Project Management in Engineering Design

1

in engineering design, and, the SD Mines program 

is also coached on conducting effective meetings, 
documenting meeting minutes and action items, and 

Technical Communication in Engineering 
Design
 Technical communication is a critical element of the 

aspect of this process is providing students with rapid 

design advising strategy where each faculty advisor is 

presentations are evaluated (in terms of presentation 
quality, technical content, and design methodology) 

representatives) provide students with an opportunity to 
develop skills in communicating engineering information 

Lessons Learned

understanding and execution, (2) technical communication 

among these is that a good industry project must have 

associated with poor communication, delayed materials or 

requirements are often vague and lead to an inadequate 
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