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ABSTRACT 

Engineering graduate attributes guide educational institutions in the design and development 
of engineering curricula. However, engineering educators are provided with limited guidance 
on which teaching, learning, and assessment activities should be used to most effectively 
develop these graduate attributes. A systematic literature review explored the various teaching 
and learning activities being used to teach and assess graduate attributes. This literature 
review encompasses the last five years of data from engineering education journals and 
conference proceedings. The results provide a breakdown of the most prevalent graduate 
attributes and the teaching and learning strategies currently employed to foster the growth of 
those attributes in students. Some graduate attributes, such as teamwork and communication, 
are highly correlated and many activities are able to teach them simultaneously. Some 
teaching and learning activities, such as project-based and service-based learning, are able to 
teach a wide variety of graduate attributes. Certain graduate attributes had very few teaching 
and learning activities associated with them, and this opens an area for future research. Finally, 
the strategies to assess graduate attributes consisted mainly of non-validated surveys or 
analysis of student grades. This highlights that, while assessment is being performed, further 
work can be done to improve and validate assessment methods. 
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INTRODUCTION 

The work of engineers has a direct impact on many diverse social, economic, and 
environmental systems. For this reason, the education of engineers and the regulation of the 
engineering profession are two critical components for safe and efficient societal operation. To 
this end, many countries have implemented accreditation systems which include a list of 
desired attributes that graduating engineers should possess. These include the knowledge, 
skills, and, attitudes that are required for conduct as a practicing engineer in modern-day 
society. Previous studies have provided insight into the similarities and differences between 
graduate attributes worldwide (Paul, Hugo, & Falls, 2015; Abdulwahed, Balid, Hasna, & 
Pokharel, 2013). Consistency among these graduate attributes provides a mechanism for 
international collaboration, global mobility, and improved unity in the increasingly diverse 
workplace.  
 
Although engineering attributes are well defined, many institutions continue to explore teaching 
& learning activities (TLAs) that effectively and efficiently develop these attributes. Additionally, 
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once TLAs have been defined and implemented, the process of assessing these attributes in 
students remains an area of development. Through a comprehensive and systematic literature 
review, this paper provides a summary of the most common TLAs and assessment methods 
used in the development of engineering graduate attributes. 
 
 
BACKGROUND 

Graduate Attributes 

Accreditation processes used for the evaluation of engineering programs have been in place 
for decades, and these processes were traditionally based on accounting methods that 
quantified the number of instructional contact hours in areas that included math and science, 
engineering science, and design. Although this accounting-based approach ensured content 
coverage, it did not include consideration for the actual performance requirements of an 
engineering graduate in professional practice. In 1996 the document “Desired Attributes of an 
Engineer” (Boeing, 1996) effectively summarized the needs of industry, demonstrating that the 
performance requirements of a professional engineer extended well beyond technical 
knowledge. 
 
Starting in 2000 with ABET’s EC2000, engineering accreditation bodies worldwide have been 
shifting their focus from input measures to output measures, expecting graduates from 
engineering programs to have a specific set of skills indicative of an appropriate level of 
practice (IEA, 2014), referred to as graduate attributes. Graduate attributes (GAs) are also 
called competency guidelines or programme outcomes. These attributes are mandated, 
regulated, and updated by national accreditation bodies, and they direct institutions towards 
the expected outcomes for their respective engineering curricula.  
 
Outcomes-based education has been a strong catalyst for curricular change and improvement 
in engineering education (Maranville, Neill, & Plumb, 2012). GAs provide learning outcomes 
that communicate the goals of engineering programs to both the students and the instructors 
(Crawley, Malmqvist, Östlund, & Brodeur, 2014). The structure provided by the GAs facilitates 
the curricular continuous improvement process and provides a systematic method for the 
design, development, and assessment of curriculum. 
 
A 2015 study analyzed the GAs of 17 countries within the Washington Accord as part of the 
International Engineering Alliance (Paul et al., 2015). Using a content analysis methodology, 
Paul et al. (2015) summarized and grouped the main themes and categories of GAs observed 
across the 17 countries. Figure 1 below shows the category proportional frequencies of the 
attributes. 
 
Teaching and Learning Activities 

Given the complexities of the global economy, students need more than technical knowledge 
to solve multi-dimensional problems. Engineers need to be skilled in understanding the 
contexts in which their knowledge is useful (Litzinger et al., 2011) . Traditionally, engineering 
education focused on the presentation of knowledge. Instead, , the contextual application 
focuses on the “concept of integration of knowledge” (Mohammad Yusof, Aliah Phang, 
Hamzah, Ismail, & Isa, 2012). Conceptual knowledge not only increases student motivation, 
but it also provides students with application-oriented topics, integration of diverse knowledge, 
and skills to solve real-world problems. 
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The majority of engineering researchers and educators have limited experience with theories 
and practices from education (Borrego & Henderson, 2014; Borrego & Bernhard, 2011). 
Therefore, the practical implementation of graduates attributes in classrooms is often 
ineffective, and there is a gap between research and practice (Finelli, Daly, & Richardson, 
2014). Instructors worldwide use a variety teaching and learning activities (TLAs); however, it 
is unclear which TLAs effectively foster the desired attributes. This paper seeks to determine 
which teaching and learning activities are most commonly used to foster each of the 
engineering graduate attributes, and as will be mentioned next, how these TLAs are assessed 
to measure to effectiveness. 
 

 
Figure 1. Attribute Category Proportional Frequencies (the number of countries in 

which the category appeared) (Paul et al., 2015) 
 
Assessment Methods 

Alongside the challenge of determining effective TLAs for graduate attributes, instructors are 
faced with the challenge of assessment. Shuman, Besterfield-Sacre, and McGourty (2005) 
discuss three hurdles that educators face in assessing how students have learned and 
understood the professional outcomes. Firstly, there exists a lack of consensus on definitions 
for graduate attributes. Secondly, there is difficulty in assessment with scope (Shuman et al., 
2005). While technical information can be learned through lectures and assignments, 
professional outcomes are typically learned in settings that extend beyond traditional 
coursework. Finally, the nature of the professional outcomes increases the difficulty of their 
assessment (Shuman et al., 2005). Many attributes are concerned with students’ awareness 
and being able to demonstrate the use of a particular attribute, which affects their aims, 
attitudes, and values (Shuman et al., 2005). While there have been efforts in the engineering 
education community to discover better assessment methods, there is still much work to be 
done.  
 
 
LITERATURE REVIEW METHOD 

A systematic literature review was undertaken (Lopes, Fialho, Cunha, & Niveiros, 2013) to 
determine which TLAS are used to teach graduate attributes. The search spanned five years, 
and included two databases as the field of Engineering Education is interdisciplinary and does 
not perfectly fit into one field. Table 1 lists a summary of the search criteria and search terms. 

1. Knowledge Base

a. Engineering 
Fundamentals

b. General 
Knowledge

c. Tool 
Competence

d. Ability to Apply 
Knowledge

2. Professionalism

a. Professional 
Responsibilities

b. Professional 
Ethics

c. Communi-
cation

d. Engineering 
Impact

e. Engage in Life 
Long Learning

3. Problem Solving

a. Identify 
Problems

b. Formulate 
Problems

c. Explore 
Problems

d. Interpret 
Information

e. Analyze 
Information

f. Solve Problems

4. Diverse Work 
Settings

a. Independent 
Work

b. Team Work

c. Multi-
disciplinary 

Environment

5. Design

a. Ability to 
Design

b. Meet Needs

c. Understand 
Limitations
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Table 1. Summary of the Literature Search Terms and Databases 
 

Database Date Title Subject/Title/Abstract # of Results 

Compendex 
(engineering 
village.com) 

2011-
current 

Capability 
OR attribute 
OR skill OR 
competence 

[develop OR development OR 
"teaching and learning"]  
AND [“graduate attribute" OR CDIO 
OR abet] 

85 

Scopus 
(scopus.com) 

2011-
current 

Engineering 

[capability OR attribute OR skill OR 
competence OR develop OR 
development OR "teaching and 
learning"]  
AND ["graduate attribute" OR CDIO 
OR abet] 

136 
 
(27 duplicates of 
Compendex search) 

 
Selection Criteria and Process 

The following criteria were used to determine which articles would be included in the review: 
1) accessible from the databases available at the University of Calgary; 2) published in English; 
3) in reference to undergraduate engineering; 4) within the Scholarship of Application (Boyer, 
1990); and 5) focused on the development of one to four specific attribute(s), including a 
discussion on the associated teaching and learning activities. 
 
Criteria 1-3 allowed for quick acceptance or rejection of articles outside of scope. In total, 51 
articles were rejected, mostly due to references to other groups, such as non-engineering 
students, graduate students, or professionals.  
 
Boyer’s Model of Scholarship (1990) refers to four main categories of scholarship, and this 
was used for criterion 4. The Scholarship of Discovery refers to the building of new knowledge 
and is typically associated with ‘traditional’ research (Boyer, 1990). Scholarship of Integration 
takes this new knowledge and interprets it in an interdisciplinary way to bring new insight 
(Boyer, 1990). Scholarship of Application is defined as “service activities [which] must be tied 
directly to one’s special field of knowledge and relate to, and flow directly out of, this 
professional activity.” (Boyer, 1990, p. 22) Finally, Scholarship of Teaching uses teaching 
models and new practices to improve learning (Boyer, 1990).  
 
This literature review considers the application of teaching and learning activities in classrooms 
to teach graduate attributes, which aligns most closely with the Scholarship of Application. 
There were 32 articles rejected based on criterion 4. 
 
Lastly, 31 articles were rejected based on criterion 5. Most of these articles included a teaching 
and learning activity which was fostering “ABET” or “CDIO” attributes. Although these provided 
interesting insight, they discussed several attributes and did not focus on a select few. In total, 
35 papers were accepted for the detailed analysis. 
 
Selection of Attributes 

The terminology used to describe graduate attributes varies across countries, institutions, and 
even across departments within institutions. Recently, a special report in the Journal of 
Engineering Education highlighted this challenge and the need for a common language in 
engineering education research (Finelli, Borrego, & Rasoulifar, 2015). For the purpose of this 
study, it was necessary to choose the graduate attributes that would serve as a framework for 
grouping the papers. 
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An analysis and discussion of engineering graduate attributes was completed in a previous 
paper titled International Expectations of Engineering Graduate Attributes (Paul et al., 2015). 
The graduate attributes guidelines were obtained from 17 engineering regulatory bodies 
worldwide and analyzed using content analysis. The result was five overall themes and 21 
categories (Paul et al., 2015), with the category frequency shown above in Figure 1. Of the 21 
categories identified, the 11 categories that were always, or almost always, included serve as 
the framework for this literature review. 
 
Attribute Mapping 

After the attributes were freely identified for each paper, they were mapped to the 11 attributes. 
Attributes which could not be mapped directly were grouped with an attribute that covered a 
similar idea. This was completed as a collaborative process involving more than one person 
to ensure validation during the mapping process.  
 
Global issues, global perspectives, contemporary issues, and sustainability and environmental 
issues were all mapped to Engineering Impact. Creativity was observed in two papers with a 
focus on divergent thinking; therefore, these papers were grouped into Explore Problems. 
Project management and agile development were mentioned in a few papers; however, they 
were not the main attribute and therefore these attributes were discarded. There were also 
three attributes which were the main topic of papers however, they did not map within the 11 
specified categories. Therefore, it was agreed these would be included independently. These 
three attributes were as follows: tools, entrepreneurship, and leadership. 
 
 
RESULTS 

The following section discusses specific examples of TLAs in the context of teaching each 
attribute. Figure 2 shows a visual summary of the frequency of TLAs which were associated 
with each graduate attribute. From this figure, it is evident that Project Based Learning and 
Inquiry Based Learning were observed across the majority of the attributes, often with a high 
frequency. Service Learning was also a popular TLA, observed being used to teach 50% of 
the attributes. 
 
Looking at the distribution across the graduate attributes in Figure 2, it is evident as to which 
graduate attributes were discussed most frequently in the literature (communication, 
teamwork, ability to design) and which were discussed the least (tools and solve problems). 
Entrepreneurship and leadership were also observed infrequently, however these were 
additional attributes added. 
 
The teaching and learning activities (TLAs) observed for each graduate attribute are 
summarized in Table 2 below, along with any observations and specific examples for each 
attribute. Information on assessment methods used is also included, with particular mention of 
any validated assessment tools used.  
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Figure 2. Frequency of attribute mapping to teaching and learning activities.  
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Table 2. Summary of findings for TLAs related to each graduate attribute. 

Graduate Attribute General Observations Specific Examples Assessment 
Methods 

Engineering 
Fundamentals 

- Few papers specifically mentioned 
engineering fundamentals 

- Service learning to increase confidence in 
technical abilities 

- Service learning project within leadership module 
increased confidence of women in engineering 
skills1 

- Service learning project increased student 
interest and recognition and relevance within 
specific technical engineering2  

- Grades, exams 

Professional 
Responsibilities 

- Multiple TLAs 
- Service learning, project-based learning, 
model-eliciting activities, multi-modal 
assignments, online modules 

- Similar to those for professional ethics 

- Service learning projects with social and 
environmental impact3 or projects abroad4  

- PjBL with discussion of technical content and 
professional responsibilities and ethics5  

- Research, case studies, and presentations on 
professional responsibility topics6  

- Online modules with professional responsibility in 
context of professionalism, economics, and 
project management7  

- Student surveys 
- Grades 

Professional Ethics - Often main or secondary attribute in a paper 
- TLAs varied 
- Similar to those for professional ethics 
- Model-eliciting activities, PjBL, online 
modules, textbook companion 

- Project including ethics and sustainability8  
- Capstone projects involving service learning and 
sustainability3  

- 5 of 19 online modules specifically targeting 
ethics7  

- Textbook companion to explore ethics in relation 
to thermodynamics topics9  

- Student surveys 
- Grades 

Communication - Main TLA was PjBL 
- Taught directly in courses 
- Digital media initiatives 
- Student tutors 
- 65% of papers fostering teamwork also 
mentioned communication 

- Entrepreneurship projects or capstone projects10  
- K-12 outreach activities11  
- Online modules during co-op work terms7 
- Gaming simulation to explore communication 
behavior of cultures12  

- Tutors from non-engineering majors13  

- Student feedback 
surveys 

- Grades 
- Faculty 
assessment 

- Industry expert  
assessment10 

1(Wang, Patten, Shelby, Ansari, & Pruitt, 2012) 
2(Sevier, Callahan, Schrader, Chyung, & Schrader, 2012) 
3(Lathem, Neumann, & Hayden, 2011) 
4(Budny & Gradoville, 2011) 
5(Bursic, Shuman, & Besterfield-Sacre, 2011) 
 

6(St. Clair, Riley, Thaemert, & Lindgren, 2011) 
7(Barakat & Plouff, 2014) 
8(Jollands & Parthasarathy, 2013) 
9(Riley, 2011) 
10(Kiefer & Kuchnicki, 2013) 
 

11(Pruitt, 2011) 
12(Ekaterina, Anastasya, & Ksenya, 2015) 
13(Weissbach & Pflueger, 2013) 
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Table 2 (continued). Summary of findings for TLAs related to each graduate attribute. 

Graduate 
Attribute 

General Observations Specific Examples Assessment Methods 

Engineering 
Impact 

- Most common TLA was open-ended 
problem solving 

- Three papers that used service 
learning 

- Includes multi-modal assignments6, 
model-eliciting activities5, and 
problem-based learning14  

- Water supply system project in Ecuador4 
- One-on-one interviews with professionals in 
the field, both private and public6 

- Validated: Concept inventories 
to measure the gain5 

- Validated: Student Attitude 
survey3 

Engage in Life-
Long Learning 

- Only main focus of one paper 
- TLAs includes research projects, 
independent study, and case studies 

- Open-ended problems in a fluid mechanics 
course15 

- Information literacy projects requiring 
students to conduct research, design 
projects, and write reports16 

- Measured enthusiasm, 
perception of skills for life-long 
learning15 

- Self-assessment of activity 
impact on ability to “learn how 
to learn”15  

Explore 
Problems 

- Seven papers overall 
- Three discussed PjBL 
- Discussion of structure of overall 
courses 

- Article that had students use sketching to 
encourage them to engage more deeply in 
problem exploration and idea generation17 

- Self-developed surveys 
- Observations 
- Student grades 

Interpret 
Information 

- Two papers specifically discussed 
information literacy 

- Four used PjBL 

- Information literacy, which is the ability to 
identify a need for information and 
effectively apply that information to a 
problem16 

- Skill assessment - SAILS16  
- Surveys 
- Peer evaluations 
- Grades 

Solve Problems - Observed least frequently of all 
specified 11 attributes 

- Never primary topic 
- Main theme of problem solving is 
divided into: explore problems, 
interpret information, solve problems 

- Papers primarily focused on process 
rather than solution 
 

- Using sketching to help students explore 
product design and practice a visual method 
of the problem solving process17 

- Capstone design projects focused on team-
based engineering problems to be solved18 

- Recommendation Reports 
- Self-assessment 

3(Lathem et al., 2011) 
4(Budny & Gradoville, 2011) 
5(Bursic et al., 2011) 

6(St. Clair et al., 2011) 
14(Pierce et al., 2014) 
15(Vasko et al., 2011) 

16(Naz & Casto, 2013) 
17(De Vere, Melles, & Kapoor, 2012) 
18(Mohammed & Dimmitt, 2012) 
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Table 2 (continued). Summary of findings for TLAs related to each graduate attribute. 

Graduate 
Attribute 

General Observations Specific Examples Assessment Methods 

Teamwork - Discussed in 14 of the 35 papers 
- Main TLAs were PjBL (6 papers) 
and service learning (3 papers) 

- Mainly taught in classroom, but 
also online 

- Entire courses on teamwork and communication18,19  
- Aeronautical engineering student teams to build an 
Unmanned Aerial System20 

- Student teams to design tabletop devices to extract 
juice from apples10 

- Water project in Ecuador4 
- Development of a K-12 project with a local science 
centre1 

- Web-based collaboration21 

- Student self-
assessments 

- Peer assessments 
- Small number of papers 
considered grades 

Ability to Design - Discussed in 11 papers, of 
which 5 papers included as main 
attribute 

- Main TLA was PjBL (6 papers) 
 

- Air pollution study with experiments, design 
considerations, and report11 

- Real world projects from industry10  
 

- Peer feedback 
- Faculty & industry 
judges10 
 

Tools - One paper 
- Extensively discussed 
graduates’ abilities to use 
techniques, skills, and modern 
engineering tools 

- Use of smartphones as mobile computing devices, 
using their position, velocity, and acceleration sensors 
to calculate acceleration values and learn how to 
handle noisy experimental data22 

- Student survey 

Entrepreneurship - One paper 
- PjBL 

- Students came up with an entrepreneurial project idea 
and pitched it to their classmates23 

- Student survey to 
measure student 
interest in the design 
projects 

Leadership - Service learning project - Students use engineering knowledge to develop 
science and engineering activities for K-12 students at 
a local science centre11 

- Survey 
- Self-assessment 

1(Wang et al., 2012) 
4(Budny & Gradoville, 2011) 
10(Kiefer & Kuchnicki, 2013) 
11(Pruitt, 2011) 
17(De Vere et al., 2012) 
18(Mohammed & Dimmitt, 2012) 

19(Dimmitt, Mohammed, & Moore, 2012) 
20(Holgado-Vicente, Gandia-Aguera, Barcala-Montejano, & Rodriguez-Sevillano, 2012) 
21(Lingard & Barkataki, 2011) 
22(Bevill & Bevill, 2015) 
23(Dahm & Riddell, 2011) 
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DISCUSSION 

Graduate Attributes 

All eleven graduate attributes were observed in the literature review. This suggests that 
research and implementation of TLAs is being done to promote the need for defining attributes 
required to be a successful engineer. 
 
Teamwork was observed to have a high correlation with communication, approximately 65% 
of the papers with TLAs which fostered teamwork also mentioning communication. This is not 
surprising, as working in a team involves a high level of communication between team 
members. Team projects also typically have communication-focussed deliverables such as 
written reports and oral presentations. Although teamwork is dependent on communication, 
communication was observed to exist separately from teamwork in the form of individual 
assignments such as independent research projects and resume building. 
 
There were five papers which discussed TLAs for both professional responsibilities and 
professional ethics. These two attributes were also intertwined. It could be argued that 
professional responsibilities include ethics, yet the terminology was not consistent across the 
literature. Therefore, it was difficult to distinguish which attribute authors were discussing. 
 
Problem Solving  

In Figure 1, it can be seen that “Problem Solving” is an overall theme that included the following 
attributes: explore problems, interpret information, and solve problems. Within the original 
study (Paul et al., 2015), the attribute explore problems included experimentation, 
investigation, and the ability to conduct research. Interpret information included synthesis of 
information and the ability to interpret data. Whereas the attribute solve problems was in 
reference to the ability to solve engineering problems by selecting the appropriate analysis to 
reach valid conclusions. The distinction can be seen in that the emphasis of explore problems 
and interpret information is not on solving the problem but rather going through the problem 
solving process. 
 
The results of the literature review show the attribute solve problems was observed the least, 
with no paper focusing on this topic. Edström & Kolmos (2014) define problem-based learning 
as “a broad philosophy of teaching and learning focusing exclusively on the learning process, 
that is, how students should learn, and not on what they should learn.” Consequently, it follows 
that the papers and TLAs tended to focus on attributes on the process of problem solving 
(explore problems and interpret information) rather than the end result (solve problems).  
 
Problem solving is covered throughout the conceive-design-implement-operate framework. 
Using TLAs which support this approach helps students to first engage in the process, and 
then understand how to apply the technical theory to the problem solving and engineering 
practice (Crawley et al., 2014). While all elements of problem solving are important, “learning 
to learn” is an illustration of the idea of improving engineering problem solving skills rather than 
simply providing students with a technical base of knowledge (Crawley et al., 2014). Within the 
education system, it is more important that students are exposed to undefined problems that 
involve new ways of combining problems, rather than they reach a predetermined solution. 
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Teaching and Learning Activities 

Although not always directly mentioned, active learning (any instructional method that engages 
students in the learning process) was an overarching theme observed and is central to TLAs 
such as project-based learning, model-eliciting activities, and service learning. Evidence has 
shown that active learning strategies support an effective learning environment (Prince, 2004), 
and therefore evidence of its implementation is encouraging. However, it is important to clarify 
a successful implementation of a TLA does not imply that any single experience can lead to 
the complete development of an attribute. Instead, the aim is that each experience contributes 
as much as possible towards student growth (Litzinger et al., 2011). 
  
Project-Based Learning 

Project-based learning (PjBL) was the most commonly observed TLAs in the literature. More 
specific types of PjBL included experiments, team-based learning, cooperative learning, 
product archeology, inquiry-based learning, problem-based learning, multi-modal assignments, 
and open-ended problems. All of these were grouped within the TLA of “project-based learning;” 
however, it is evident that a more consistent terminology is required to distinguish between 
these activities (Finelli et al., 2015). 
 
All but one of the attribute categories were associated with PjBL teaching and learning 
activities (see Table 2). These results suggest that PjBL is a TLA which is very common in 
engineering education, as well being effective at providing students with the variety of 
necessary engineering skills and attitudes. The most common attributes associated with the 
use of PjBL were teamwork, communication, and the ability to design. 
 
Within CDIO, the use of PjBL is central, where the learning experiences are “based on 
pedagogical theories of how students, especially engineering students, learn and develop 
cognitive skills” (Crawley et al., 2014, p.157) . Although PjBL is rated to be highly successful 
by instructors, one limitation of this TLA is that inexperienced instructors find the transition to 
a project-based course to be extremely challenging and demanding. 
 
Service Learning 

The central purpose of engineering is to provide solutions (products, processes, and systems) 
that directly or indirectly serve society. Therefore, within CDIO there is an emphasis on the 
skills and the attitudes conveying that conceiving-designing-implementing-operating is the role 
of engineers in their service to society (Crawley et al., 2014). Service learning could be 
considered a subset of PjBL, where the project is specifically targeted towards the service of 
others. However, as its own independent TLA it was still the second most commonly observed. 
Service learning was also associated with many attributes: 7 of the 11 categories used in this 
analysis. The main focus was typically to provide students with an understanding of the 
professional responsibilities, ethics, and the impact of engineering on society. Overall, these 
projects help to widen students’ perspectives. 
 
Assessment Methods 

The main assessment method was surveys written by the instructors and completed by 
students. While many surveys asked similar questions, very few validated their instruments or 
used an already validated tool. This raises questions of whether or not these instructors can 
academically prove the success of their chosen TLA in teaching a particular attribute. Another 
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popular assessment method was looking at students’ grades and comparing these to previous 
years. This method can point out that the students had a similar level of understanding for a 
particular attribute, but it fails to capture any qualitative differences in that understanding. This 
shortcoming was addressed in many papers by also including the opportunity for students to 
give feedback on the activities and assess their own work, their peers’ work, and occasionally 
that of their instructors. Less common assessment methods included observations and 
anecdotal feedback from professors.  

 
 
CONCLUSION 

Engineering education institutions worldwide are adopting new teaching and learning activities 
that promote the variety of attributes and skills engineers require to succeed in the 21st century. 
A systematic literature review explored the various teaching and learning activities being used 
to teach and assess graduate attributes.  
 
Communication and teamwork were the most commonly discussed attributes, and these were 
often discussed together. The differences between professional responsibilities and 
professional ethics were not always identified. Solve problems was the least commonly 
discussed attribute perhaps given that it is a process including the attributes explore problems 
and interpret information. The most common TLA was project-based learning activities such 
as open-ended problems, team-based learning, and service learning which were used to 
simultaneously develop a number of graduate attributes in engineering students. Other unique 
approaches included sketching, student tutors, and gaming simulations.  
 
One limitation of the implementation of all of the TLAs was the assessment methods used to 
measure their success in fostering the intended attribute. Most investigations used student 
grades, qualitative observations, and self-developed surveys, of which few authors provided 
their validation methods. Future work could include a literature review with search terms 
targeted towards assessment methods. 
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