
Introduction
 A central focus of accreditation is continuous 
improvement and, in the spirit of continuous improvement, 
ABET (www.abet.org) has periodically made updates and 

changes to its accreditation criteria. 
It may seem that these changes 
occur too frequently at times. 
However, once fully understood, 

earlier article in JOM 1 provided 
a description of the criteria and 
how to use the evaluation process 
to improve academic programs. 
The purpose of this article is to 

review some recent and upcoming changes in the ABET 
accreditation criteria for engineering programs in general, 
and for materials programs in particular.

Continuous Improvement
 Effective continuous improvement processes rely 
on assessment results as input to identify needs or 
opportunities for improvement and to evaluate the 
effectiveness of any implemented changes. In the past, 
the criteria for engineering programs required that the 
continuous improvement process included assessment and 
evaluation of the extent to which the Student Outcomes and 
the Program Educational Objectives (PEOs) are attained. 
According to ABET,2 PEOs are broad statements that 
describe what graduates are expected to achieve within a 
few years of graduation. Meaningful measurement of the 

programs struggled with this requirement. One response 

measure, with a number of programs avoiding PEOs that 

could not be easily measured. This is problematic because 

goals and aspirations to be of value in identifying its 
unique characteristics and guiding curricular developments. 
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 ABET has responded to this problem by removing the 
requirement to evaluate the extent to which PEOs are 
attained. Evaluating the extent to which students attain 
Student Outcomes prior to graduation is still required. 
Also, programs are required to periodically evaluate 
their PEOs to ensure that the PEOs meet the needs of the 

more reasonable for programs to achieve, as compared to 
evaluating attainment of PEOs.

is that PEOs can now be used as they were originally 
intended—to characterize the program to its constituencies 
and to guide curricular development. Now that assessing 
PEO attainment is not required, PEOs can be aspirational, 
enabling them to be used more effectively to guide 
program improvement. Programs will very likely still 
evaluate the accomplishments of their graduates because 
such information is of value to the program—not because 
ABET requires it.  However, the processes used do not 
need to withstand the scrutiny of an accreditation review 
team.

Student Outcomes and Curriculum
 The Student Outcomes in the criteria for engineering 
programs, commonly known as “(a) through (k),” were 
developed nearly two decades ago and have changed little 
since then. In the spirit of continuous improvement, a 
member of the TMS Accreditation Committee, Elizabeth 
Judson, led an effort to review the Student Outcomes to 
determine if revisions were needed. As indicated in the 

3 this effort 
continued after her death in 2010 and led to a proposed set 
of seven Student Outcomes which are listed in Table I on 
the following page.
 The Engineering Accreditation Commission is soliciting 
input on these proposed Student Outcomes so that they 
can be revised, if needed, to best meet the needs of the 
engineering community. Note that this process is in the 
proposal stage, so these new outcomes may undergo some 
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revision after all the comments are received. In addition, if 
a set of revised outcomes is approved, there will probably 
be a transition period during which programs may choose 
whether to use the current or revised outcomes. In any 
case, interested faculty, students, employers and others 
are encouraged to provide their views on the proposed 
revisions of the Student Outcomes.4 

Master’s Level Criteria

a program could have either baccalaureate-level 

Now, however, dual-level accreditation is available. In 

accreditation have been revised to more clearly articulate 
the requirements. A key requirement is that graduates of 

practicing engineers, so the program must demonstrate 

require entering students to have graduated from an ABET-
accredited engineering program, a process needs to be 
provided to give students the opportunity to demonstrate 

attainment of these Student Outcomes.  

science and engineering are research focused and often 

these programs often have undergraduate degrees from a 
variety of disciplines in science (e.g. chemistry, physics) 
and engineering (materials and others). Although there 

institutions where undergraduate materials programs are 
not offered, meeting the requirements for accreditation 
are likely not compatible with the objectives of typical 
materials science and engineering programs. Nonetheless, 

Program Criteria
 In addition to the eight general criteria that apply to 
all engineering programs, there are program criteria that 
include additional requirements for faculty or criteria 
related to the particular discipline. The program criteria 
for materials programs were recently revised. The most 

nearly identical) criteria for Metallurgical/Materials 
Engineering and Ceramic Engineering were combined 
into a single Program Criteria for Metallurgical, Metals, 
Ceramics and Similarly Named Engineering Programs.2 
The revised criteria include an increased emphasis on 
computational techniques in response to increasing use 
of these techniques in materials design and analysis. This 
change is not a new requirement since computational 
methods were included in the previous program criteria, 
but the increased emphasis is intended to highlight the 
need for materials-related programs to prepare graduates 
for the increasing use of computational techniques in 
materials science and engineering.

Growth Areas in ABET Accreditation
 There has been considerable growth in the number of 
accredited programs and there are now approximately 
3,600 programs accredited by ABET. One area of growth 
has been in accrediting programs outside the United 
States. There are currently ABET-accredited programs in 
29 countries. Although some of the evaluation procedures 

criteria for evaluation are the same as those for programs 
in the United States. The increased number of international 

serve as program evaluators. ABET is working to expand 
the evaluator pool to include individuals from the regions 
being visited to provide understanding of the local culture 
and practices.
 Another growing area is the accreditation of online 
programs. As with international accreditation, the criteria 
for online programs are the same as those for traditional 
programs. Like international accreditation, some of the 
procedures need to be adapted for evaluation of programs 

Table I. Proposed Student Outcomes 
for Engineering Programs

1. An ability to identify, formulate, and solve 
engineering problems by applying principles 
of engineering, science, and mathematics. 

2. An ability to apply both analysis and 
synthesis in the engineering design process, 
resulting in designs that meet desired needs. 

3. An ability to develop and conduct 
appropriate experimentation, analyze 
and interpret data, and use engineering 
judgment to draw conclusions.

4. An ability to communicate effectively with a 
range of audiences. 

5. An ability to recognize ethical and 
professional responsibilities in engineering 
situations and make informed judgments, 
which must consider the impact of 
engineering solutions in global, economic, 
environmental, and societal contexts. 

6. An ability to recognize the ongoing need for 
additional knowledge and locate, evaluate, 
integrate, and apply this knowledge 
appropriately.

7. An ability to function effectively on teams 
that establish goals, plan tasks, meet 
deadlines, and analyze risk and uncertainty. 
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with online delivery. For example, some interviews may 
need to be performed remotely and review of the online 
learning management system becomes more important for 
online programs. There are currently four accredited online 
engineering programs—two at the baccalaureate level and 

5. The number of online programs 
will likely continue to grow in response to increases in 
the number of non-traditional students. Online delivery is 
challenging in disciplines that rely on hands-on laboratory 
experiences, such as materials science and engineering. 
However, as the demand for online programs continues to 
grow, creative approaches for providing these experiences 
may be developed and will need to be evaluated if a 
request to ABET is made.

ABET Governance
 ABET is a federation of 35 member societies and relies 
on representation through these organizations to develop 
policies and procedures that meet the needs of the different 
technical disciplines. In the past, the ABET Board of 
Directors had one to three members from each of the 
member societies, but this resulted in a large board that did 
not always function effectively. To improve operations, 
ABET reorganized its governance in October 2015 so that 
there is now a smaller 13-member Board of Directors that 
focuses on strategic issues and a larger Board of Delegates 
that provides the opportunity for representation from all 
member societies. The minerals, metals, and materials 
community has three representatives on the Board of 
Delegates, with TMS, the American Ceramic Society, and 
the Materials Research Society each naming one member.

Conclusions
 In the spirit of continuous improvement, the 
criteria and processes for accreditation have been 
evolving. While keeping up with these changes can 
cause frustration, the changes are intended to support 
program improvement. In particular, the recent change 
to eliminate the requirement to assess attainment of 
Program Educational Objectives allows programs the 

aspirations, enabling them to be more effectively used to 
guide further development.
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A Chance to Make a Difference: Become an ABET Program Evaluator
 The volunteer Program Evaluator (PEV) makes the 
ABET accreditation process possible, providing the 
critical, objective expertise necessary for review of 
program materials, on-site campus evaluations, and 
participation in accreditation decisions. As noted in 
the accompanying article, the demand for PEVs has 
increased markedly, as more universities outside the 
United States seek ABET accreditation. For those with a 
passion to enhance science and engineering education 
throughout the world, serving as an ABET Program 
Evaluator can be a particularly rewarding and impactful 
professional experience.
 TMS is the lead ABET society for the materials, 
metallurgy, and welding disciplines, stretching back to 
1932 when the American Institute of Mining, Metallurgical, 
and Petroleum Engineers (AIME) was one of the founding 
member societies of ABET’s originating organization, 
the Engineers’ Council for Professional Development. It 
is the role and responsibility of the TMS Accreditation 
Committee to recruit and train volunteer PEVs, in 
fulfi llment of TMS’s key ABET obligations.   
 Serving as an ABET Program Evaluator is a highly 
responsible position. The qualifi cations of PEV nominees 

are carefully reviewed by the TMS Accreditation 
Committee and submitted for approval to the TMS 
Board of Directors. Approved candidates are required 
to complete a thorough training program that includes 
a 1.5 day face-to-face session provided by ABET and 
participation in an accreditation visit as an observer.  
 In addition to recruiting and training PEVs, the TMS 
Accreditation Committee assigns accreditation visits and 
evaluates PEV performance. The committee also ensures 
that PEVs are up to date with the latest knowledge of the 
accreditation process by holding re-training sessions at 
the annual Materials Science and Technology conference 
and TMS annual meetings. Attendance at TMS refresher 
sessions is required for TMS PEVs every two years. 
According to ABET, the time commitment for a PEV to 
participate in an evaluation, including pre-visit preparation 
and travel for the visit, is approximately fi ve days. TMS 
assigns PEVs to, at most, one visit each year, and every 
PEV does not go on a visit every year.
 For details on how you can become an ABET Program 
Evaluator through the TMS Accreditation Committee, 
contact Mary Samsa, TMS Foundation & Public Affairs 
Manager, at msamsa@tms.org.
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