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EET Nationally-Normed Assessment Exam:  

First Experiences and Their Relations to ABET Outcomes 

 

Abstract   

In 2010 the first production run of the EET Nationally-Normed Assessment Exam developed by 

IEEE, SME, and Electrical and Computer Engineering Technology Department Heads 

Association (ECETDHA) took place with 19 different programs participating. The intent of such 

an exam was to provide programs with a reliable direct assessment tool to be used in the 

continuous improvement process within the realm of ABET accreditation
1
.  Major emphasis in 

preparation and development of this exam was given to competencies in core technical areas of 

electrical and electronics engineering technology. It is clear that such an important assessment 

tool provides objective measurements of students’ competencies in these areas as well as allows 

for benchmarking and identifies the areas of programs’ improvements. 

Organizing and administering the EET exam revealed several opportunities for expanding the 

value of the test beyond that of simply an objective test of students’ technical competence. It 

became clear that the exam also provided strong indications of students’ application of several 

essential non-technical skills.  

Students volunteering for the exam displayed characteristics of team work (study groups during 

preparation for the exam), engagement in life-long learning, as well as commitment to quality, 

timeliness and continuous improvement. These important outcomes, if not initially intended, 

manifested themselves during the process. 

The paper will concentrate on the importance of the exam in assessing continuous improvement 

metrics from a technical perspective.  Additionally, the potential opportunities to connect the 

exam to some of non-technical skills associated with employability are also investigated.  

Finally, faculty observations and student experiences will be described. The paper incorporates 

quantitative and qualitative data organized in mixed method study design. 

First Experiences 

Two EET programs from State University of New York, College at Buffalo (Buffalo State) and 

Rochester Institute of Technology (RIT) participated in the study of the first production run of a 

nationally-normed EET assessment exam. The exam was administered in spring 2010 and 

provided programs with an array of data suitable for use in ABET-related assessment processes. 

Buffalo State underwent a TAC of ABET visit in the fall of the same year and successfully used 

the results of this exam to demonstrate achievement of “appropriate mastery of the knowledge, 

techniques, skills, and modern tools of the discipline” (Criterion 3a) as well as an ability to apply 

current knowledge and adapt to emerging applications of mathematics, science, engineering, and 

technology (Criterion 3b). Both programs have also documented areas of potential developments 

as part of the continuous improvement process. Identification of these areas resulted from 

comparison of exam results for student groups as a whole with national average results in 

corresponding areas. Obviously, subsequent runs of the exam will enable EET programs to 
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compare results not only with national averages but with the results achieved by their own 

programs in previous years. The exam covers technical competencies in such core areas as basic 

concepts of electricity, AC circuit concepts, basic circuit analysis methods, digital electronics, 

analog electronics, microcontrollers and microprocessors, and instrumentation and 

measurements. These areas fit well in the curricula of both institution and are fundamental for 

further study in specialized parts of their programs. In program administrators’ opinion, exam 

structure, comprehensiveness, rigor, and breadth are well designed and are appropriate for 

students of EET programs.  

 

As anticipated, the exam clearly provided a direct assessment tool for outcomes 3a and 3b of the 

ABET assessment criteria. Assessment results were evaluated by program faculty, and areas that 

require attention were identified. The examination analysis report provided by the SME proved 

very useful and allowed comparison of the test results to the national average score. Such 

comparison by the program faculty and the analysis of results fit well in existing continuous 

improvement processes. 

 

A significant benefit of the exam is that it allows a venue for accelerated data collection within 

the continuous improvement process. In the traditional data gathering process, direct 

measurements are being collected over the period of several semesters from a variety of courses 

covering the core EET areas. The assessment exam provides program administrators with 

additional assessment data collected in a shorter time frame (within one term or one academic 

year depending on the frequency of administering the test). As a result, programs can analyze 

more data sets and make more competent decisions for program improvements and/or changes. 

        

In addition to directly measured outcomes 3a and 3b as related to core areas of EET programs as 

a whole, it was deemed important for program administrators to perform indirect assessment in 

the form of a student survey to identify the success of the test from the students’ perspective. 

Seventeen students responded to the survey with 11 students from RIT and 6 students from 

Buffalo State. Due to relatively small number of respondents the authors consider this survey to 

be a pilot study. At the time of the writing the number of students who volunteered to take exam 

in May 2011 almost doubled and survey results bank will be more comprehensive during 

presentation of this paper at the conference.   

The survey question addressed the students’ view of the fairness and validity of the exam as a 

measure of their technical knowledge.  Seventeen respondents rated the statement:  I believe this 

examination is a fair and valid measure of my technical competencies, with an average of 4.00, 

and a standard deviation of 0.970.  These results are illustrated in Figure 1.  Most respondents 

indicated their belief that the exam was a fair and valid measure of their technical competencies.   
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Figure 1. Survey question: I believe this examination is a fair and valid measure of my 

technical competencies 

Discussion of student comments  

Three students participating in the examination process provided written comments in response 

to this question. The comments indicated their belief that the exam was a good measure of 

technical competencies. For example, one comment indicated that “The SME EET exam was 

undoubtedly an honest assessment of technical knowledge specific to our field.” 

Two out of three students who provided comments expressed concerns with the time 

allowed on the exam: “Many of the problems on the exam were of the sort that, given sufficient 

time, each one of us could have solved them.”  Another comment was “The format of the exam 

(over 100 questions in the time span of approximately 3 hours) is rapid-fire multiple choice, and 

though many problems could be worked out, the time allotted does not allow it.”  This comment 

continues with appreciation of the rigor of the exam relative to time allotted: “Because that 

amount of time does not fit into the exam's structure, the students have to rely on a deeper 

understanding.” One student commented: “I found when given the option to bring materials to 

reference I could not help but check to make sure all my answers were right before moving onto 

the next question.  This of course is not the best method for a timed test and resulted in not 

providing an adequate view of what I know, rather proved I am too picky to do anything in a 

timely manner as I must make sure everything’s right. Overall I really liked this test and believe 

it would be a great benchmark for students.  The test could be utilized by students to find what 

subjects they need to focus on.”  

Another common strand in the comments was the request for supporting materials to aid in 

preparation for the exam.  One comment stated the request for a study guide… “comes from my 

belief that an exam of this type should not be just a hurdle approached blindly with a reliance on 

self-directed study.”  Another comment was, “I think that a proper study guide would include a 

set of problems on each topic which comprise the most essential aspects of that subject.”   

A few other comments were also revealing.  One comment of interest was:  “The topics covered, 

and the depth in which they were explored, was almost exclusively the domain of two-year EET 

programs. It is my belief that I would have performed better had I taken this exam after my last 

semester in a community college’s EET program (and I scored highest in the group). It is a 
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proper examination of our discipline’s “first principles”, then, but worthless in gauging our 

performance in Control Systems, Power Systems, etc.” 

This last comment reveals the need for an additional assessment exam dealing with specialized 

topics in upper division of EET programs. What is even more important, this call comes from a 

student.   

Student recruitment  

For each of the last two years, all graduating seniors in the Electrical Engineering Technology 

(EET) program at Buffalo State and RIT were encouraged to take the EET assessment exam 

(RIT participated in a pilot exam as well as in the first production run).  The exam is not an 

academic requirement, and is offered close to graduation when students are very busy.  Because 

of this, it is expected that a relatively small number of students will actually participate in the 

exam. The EET program realizes the importance of this opportunity to collect meaningful data, 

and has fully funded the cost of student participation in the exam.  Additionally, in order to 

incentivize students each year, the department has offered two prizes, one for the highest score, 

and one to be drawn randomly from all participants in the exam.  This approach was chosen in 

order to attract a wide range of students; not only the highest achievers.  Additionally, students 

were encouraged to take the exam seriously, but not too seriously.  They were told that studying 

was not necessary, but they should be well rested and prepared to take an examination. 

Approximately 43% of graduating seniors in the Electrical Engineering Technology program at 

RIT have taken the exam over the last two years. 15 students took it as a pilot test in 2009 and 11 

students in 2010. This level of participation seems reasonable given the incentives provided by 

the institution. 

At Buffalo State seniors were encouraged to participate in the exam and as an incentive were 

offered an independent study course targeted towards preparation for the exam. The program did 

not provide any funding, and students paid the exam fee individually.  Seven students 

participated, and this number is also reasonable considering the size of the program.  

Unintended outcomes and additional benefits 

While the EET assessment examination clearly provides a mechanism to assist in the assessment 

and evaluation of technical competencies, there may be secondary opportunities to evaluate non-

technical or employability skills.   

The fact that the exam was not required by the programs and students volunteered to take it, 

suggested significant level of commitment from students. This commitment could be mapped to 

Criterion 3h, recognition of the need for, and an ability to engage in lifelong learning and may 

include the following performance indicators
2, 3

: 

 Recognition of the value and participation in professional societies 

 Recognition of the value of periodic examinations 

 Recognition of the value of professional licensing 

 Recognition of the value of certification exams  
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In addition, Criterion 3k, a commitment to quality, timeliness, and continuous improvement can 

be represented by the following performance indicators: 

 Practicum, internship, field experience, co-op experience 

 Work on a research project with a faculty member outside of course or program 

requirement 

 Culminating senior experience (capstone course, senior project, comprehensive exam, 

etc.) 

Strict time constraints of the exam also suggested including timeliness as a factor. 

Program outcomes 3h and 3k were chosen to illustrate relevance of the EET test as an indirect 

tool because the above mentioned performance indicators identify the value of examinations 

(periodic, professional, certification, comprehensive, etc.) in student’s academic and professional 

learning experience. 

These important non-technical outcomes, also known as employability skills, are difficult to 

measure directly. Therefore, several indirect tools to assess achievement of these outcomes are 

desirable. The EET assessment exam may well provide an additional benefit to satisfy such 

demand. It is not designed to provide direct assessment of employability skills but may be used 

as evidence in indirect assessment if the programs will choose to do so. 

Conclusions and recommendations 

As mentioned before, the exam met program administrators’ expectations from the overall 

program perspective. It does what it promised and does it well. Programs receive comprehensive 

reports, although supplementary information with national averages in each area of the exam in 

addition to a total national average score may be very useful.   

A nationally normed exam of this type was the first real experience for EET students with the 

test similar in format to professional certification exam that many of them will encounter in their 

careers. Students’ comments indicate that they were not psychologically ready for an exam of 

this type and expected more of a regular class-setting examination with sufficient time to solve 

problems and achieve relatively high numeric grade. Some students were disappointed with 

results although there were no failures and both programs achieved group results higher than the 

national average. Perhaps, an explanation document could be prepared and posted on the SME 

web site explaining the rigors of standardized exams of this caliber and expectations associated 

with them. Otherwise, bruised confidence may result unnecessarily. 

Besides successful attainment of the exam original intent (to provide direct assessment of 

program outcomes 3a and 3b and to serve in programs continuous improvement processes) more 

opportunities may exist for programs to utilize this exam as evidence of achieving performance 

indicators associated with employability skills. It may make administering such an exam even 

more attractive for programs that otherwise have difficulty in collecting sufficient and credible 

evidence of achieving desired outcomes. 

For four-year programs development of assessment exam of similar rigor and professionalism 

covering specialty areas will be very beneficial. It will close the gap in direct assessment of 

technical competencies in discipline-specific areas. 
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