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Lueny Morell has had successful careers in 
both academia and industry. She began her 
academic work teaching chemical engineering 
in Puerto Rico, served in the university 
relations group at HP Labs, and is now in 
charge of creating and implementing a new 
engineering university. Lueny has truly made a 
lasting impact on engineering education. With 
extensive knowledge of effective teaching and 
assessment practices based in real-world 
engineering problems, and an unparalleled 
passion for quality engineering education, 
Lueny has earned numerous honors and 
awards reflecting her influence on the field. 
 
 
The profile below was authored by Rachel 
Louis Kajfez, of The Ohio State University, and 
is based on her interview with Lueny in spring 
2014. 
 

A Pass Rate of 40% is NOT Acceptable 

After receiving my master’s degree, I was recruited by the University of Puerto Rico at 
Mayagüez (UPRM) to teach in the Chemical Engineering Department. As a land grant 
institution, and a strong focus on developing SMET professionals for the industrial economic 
activity on the Island, the university was beginning to balance teaching with research. There 
was a real need for educational change and reform. 

I was 26 when I started teaching in 1978. At the time, the first course in chemical 
engineering (Mass and Energy Balances) had a pass rate of about 40%, which was the 
expected outcome since I could remember, including when I was an undergrad student. 
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When I'd taken the course back in the 70s, I'd wondered why it was so difficult and why so 
many students failed it. That this was still the case was shocking to me. The oil, processing, 
and pharmaceutical industries were growing in Puerto Rico, and chemical engineers were in 
high demand. There were high admissions requirements for our students. Only the best and 
brightest were being admitted, thus it was difficult to understand why they could not learn 

and be able to pass this course. 

Teaching methods had not changed much since my 
days as a student. Lectures, homework, tests. True this 
was not the traditional plug ’n chug kind of course – all 
the problems were different and required a lot of 
analysis and critical thinking skills. It was classified as a 
‘departmental’ course, meaning that all sections of the 
same course needed to be coordinated and 
standardized by the professors in charge (syllabus, 

books, exams content and times, grading, homework, etc.). Typically, exams were prepared 
jointly by the three professors offering the course each semester, and consisted of 3 
problems to be solved in 2 hours. The exam was offered at the same time, in a large 
auditorium, to all the students registered in the course. Grading was done by the three 
professors, each grading one problem in the exam for all the students.  At the end of the 
semester, we sat down and discussed the grading curve based on the final student 
averages listed from top to bottom without identifying names of students or sections they 
were registered in.  Initially I thought I was doing a good job at teaching, following my 
predecessors’ ways. But the pass rate in my class went stagnant at 40% - just like my peer 
professors! I would be up until 2 o'clock in the morning preparing the perfect lecture and 
carefully organizing my problems, aiming to be the best version of myself I could be. I would 
share problems neatly solved on the board (no ppt then), but even though the students 
appeared to follow the solution, they could not complete the tests satisfactorily. The pass 
rate remained unchanged. The students were still not learning. As an educator teaching la 
crème de la crème, I became disturbed and ashamed that my students were not learning, 
blaming myself for what was happening. I concluded there was a problem not with my 
students but with my instructional methods. 

It was around 1983-84 that I decided to seriously engage in transforming my attitude and 
perspective with regards to teaching. Simply stated, I needed to learn how to teach. So I 
began reading books and attending engineering education conferences, trying to 
understand if others had the same concerns and how they were addressing these.  Along 
the way, a little miracle occurred and I came across NC State professor Rich M. Felder, who 
opened to me his work on learning styles, raising my awareness to the fact that to create a 
rounded learning experience for others you must first understand their learning preferences. 
When learning preferences clash, the communication process breaks down. On the other 
hand, by understanding learning styles, you can create an environment in which everyone 
can learn from you. Dr. Felder provided me readings of his learning on how to incorporate 
novel ideas, like cooperative learning, into my classes. Some of the changes were indeed 
very simple and were implemented quite quickly. Then, as I started being more creative with 
my teaching, another little miracle occurred: my students started performing better. I 
realized that it was small, rather easy to implement changes – the kind that would not 
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interfere with the amount of topics to cover - that would help my students learn more 
effectively. My teaching ‘evolution’ was giving positive results!     

What You Sow You Reap (EXTRA) 

By the second semester of academic year 1988-89, I confirmed that the passing rate of my 
students was 90% vis-a-vis the usual passing rate of 40%. Students would clamor to be in 
my sections during the registration process (and due to restrictions to class size, some 
registered with other faculty but would then come and sit in my class). Some even asked me 
to offer the course during the summer to repeat it and ‘learn’ after a failing experience with 
other professors. But in spite of my satisfaction and the happiness of my students, all was 
not rosy pink! One of my colleagues, who in the past had also taught the course, bluntly told 
me: “Either you're telling the students what problems are coming on the exam, or you’re 
telling them the answers during the exam.” My response was simple enough: “Well then, I 
won't come to the meetings where we write and prepare the exams, and I won’t be at the 
exams when they are administered.” My students would still always do better.  

In another occasion, a senior professor who was in the Personnel Committee dealing with 
tenure and promotions, called me to his office and sounded out: “Lueny, you have a fan club 
among the students, and this is unacceptable! I don’t know what you are doing in the 
classroom, but the Mass & Energy Balances course has had a historic failure rate of 2 in 3 
students, and this happens here and elsewhere and will continue to happen. You better 
stop!”  Admittedly with some fear, but yet with more encouragement to prove him wrong, I 
remember leaving his office pleased he’d heard what was going on and that a revolution 
was being cooked! 

In 1993 I decided to document the outcomes and invited the two colleagues teaching the 
course that semester to do a bit of research on the effect of teaching/learning styles. One of 
them was the head of the department, a very experienced professor. The other was a new 
professor who wanted to make a difference. The latter had come up to me asking if I would 
explain more about my teaching methods and requesting me to mentor him (by the way, he 
is still a professor of ChE at UPRM - and a very successful one, I am proud to say). I was able 
to document and correlate the ‘little things’ I implemented in the class and the outcomes of 
this departmental course. A paper sharing these experiences was presented at the ASEE 
conference in 1996 [Lueny Morell and Velazquez, C., Enhancing Student Success in an 
Introductory Chemical Engineering Course: Impact of Cooperative Learning, 1996 ASEE 
Conference Proceedings]. 

Confidence in these documented outcomes gave me the strength and motivation to 
continue implementing innovations in other courses and participating in curriculum 

innovation projects funded by NSF and NASA. Eventually, peer 
faculty stopped troubling me and I was given tenure and 
promoted to full professor.  

There were about 800 chemical engineering students in the 
College of Engineering at the University of Puerto Rico at 
Mayagüez when I was teaching, with about 100 graduating each 
year. The commencement parade would pass in front of the 
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faculty during the ceremony, and I just could not avoid start crying, happy that I had done my 
best, that “my kids” had learned and enjoyed it along the way… and that now they were 
taking a little bit of me with them.  My self-learned baby steps in engineering education and 
innovation had proven successful and I was on the road of a very fulfilling career in 
education. 
 
[candidate pull quote: “There were about 800 chemical engineering students in College of 
Engineering at the University of Puerto Rico at Mayaguez when I was teaching.   At 
graduation, there were about 100 students each year who I taught. They would parade in 
front of the faculty during the ceremony, and I would start crying because they were my kids!  
I had given the best of me as their instructor, and they had taken a little bit of me.] 

A Factory for Change 

In 1996, Penn State, the University of Washington, and the University of Puerto Rico and 
Sandia National Labs received a $2.5 million grant from the National Science Foundation 
(NFS) to revamp the engineering curriculum with an emphasis on manufacturing. We 
created a program called the “Learning Factory,” where we developed a practice-based, 
industry-partnered option or minor with an integrated outcomes assessment. We began this 
project as the new ABET EC 2000 criteria were being developed, moving forward in 
alignment with what would become the new accreditation criteria. We started by listening to 
industry representatives about what they wanted in a recently graduated engineer, which 
was more than "technical knowledge." Industry valued our students, but they needed 
communication, teamwork, and other professional skills that were lacking in our graduates. 
Industry partnered with us, and together we essentially redefined engineering education for 
a sizeable number of students at the three institutions involved. Tracks with electives using 
the Learning Factory, a place where students learned by doing and where solutions to real 
industry projects were completed by teams of students, were developed. Later, industry 
surveys reflected that more than 97% of those industry partners surveyed (47% return) 
would hire a graduate exposed to the courses and experiences of the Learning Factory 
rather than a "regular" graduate.   

The main goal of this program – which eventually won us the US National Academy of 
Engineering Bernard M. Gordon prize in 2006 – was to develop a program focused on the 
skill sets needed by recent graduates and to build learning experiences from these goals. 
We worked from the desired student learning outcomes back to the objectives, and then 
developed teaching/learning methods that could hone those skills. The courses we 
developed were very non-traditional, and directly met industry needs. For authenticity, we 
incorporated a lot of hands-on, practice-based activities and real industry projects. I 
volunteered to lead the outcomes assessment strategy for the Learning Factory, and had to 
learn how to develop the tools (surveys, focus groups, rubrics, etc.) used to evaluate the 
learning outcomes.  

We finished our project and successfully implemented the programs at the three institutions 
in about 2.5 years, which was faster than many of the other large engineering coalitions 
sponsored by NSF at that time. Afterwards, we received a small grant from NSF to 
disseminate the Learning Factory outcomes. This brought the team to offer workshops to 
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share what we had learned. Raytheon and Microsoft followed NSF and we expanded 
workshops on our competency-based curriculum around the world. As of today, together with 
my UPRM and PSU colleagues, I have given more than 90 workshops, many of them 
sponsored by universities, engineering education associations, and local industry. 

Following the success of the Learning Factory and the launch of the ABET EC criteria in the 
year 2000, in 1998 I became Assistant to the Dean of the College of Engineering at the 
University of Puerto Rico at Mayagüez. On my first day at the job, the Dean told me “…since 
you have experience in curriculum innovation and outcomes assessment, you're going to be 
in charge of the process to get us accredited by ABET in 2002.” In 2003, while on leave of 
absence from UPRM, I learned that indeed I had been able to lay out the foundations to 
successfully prepare all the programs of our College of Engineering to gain ABET’s 
accreditation. 

As mentioned earlier, in 2006 the Learning Factory team was awarded the US National 
Academy of Engineering Gordon Prize. What a wonderful, unexpected reward to our ideas, 
time, and efforts! All was fun and celebration, and then I suggested that rather than keeping 
the cash award that came with the prize (some say it was sort of a Nobel prize in 
engineering education) we instead give it back to our universities. My husband nearly 
fainted when he learned this. But the way we saw it was that we never expected to receive 
this kind of recognition, so why not give it forward to our schools! At the end, all in all, the 
Learning Factory team gave forward half a million dollars. And we really enjoyed doing so! 

[candidate pull quote: “We didn't keep the money!  I suggested to my colleagues, let's not 
keep the money–the half a million dollars–let's give it back to our universities.”] 

The Workshop that Changed My Life 

One thing I am most proud about is sharing my experiences with 
others and catalyze positive change in their careers. Thus I have 
made space in my life to offer workshops sharing the learnings of 
engaging in curriculum innovation, creative teaching methods, and 
building and nurturing university-industry-government relations for 
win-win outcomes. Through these workshops, offered around the 
world together with my colleagues since 1978, we have impacted 
hundreds of professors and a greater number of students.  

But the workshop that impacted me the most was one I did in India in 2008. It was a five 
day event, organized by the India-U.S. Collaboration in Engineering Education (IUCEE) group. 
At the time, I was president of the International Federation of Engineering Education 
Societies (IFEES), and IUCEE was one of my key projects. Its aim was to enhance 
engineering education in India and the U.S. concurrently, so they brought several U.S. 
experts (like Rich M. Felder, Rebecca Brent and myself) to give workshops to scores of 
faculty members as the foundation for the initiative. 

        
During our workshop we talked about curriculum innovation, teaching and learning in 
engineering, and specifically about competencies and how to develop them. There were over 
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100 engineering professors and deans in our session present from all over India, and they 
were all so eager to learn. In a way, it seemed like Christmas to them. They truly saw this as 
a gift, as an opportunity to enhance the way they taught to eventually graduate engineers 
that would heighten technology and engineering as a foundation for sustainable 
development in India. In my experience, university professors anywhere can sometimes be 
arrogant and disengaged about new ideas in teaching. This time I was especially impressed 
by the eagerness and humility of this group of educators. At the same time, I saw the great 
opportunity that India has for the future and marveled at what could change in just a few 
years. Each day this group of educators discovered and relished the ideas being shared by 
the workshop team, and I felt blessed to be there and experience the change – another little 
miracle.  

That workshop really changed my life. Since then I have 
volunteered my time to help schools in India and in other 
countries, as well. Not long ago I had the opportunity to catalyze 
the discovery of change and innovation in one college of 
engineering near Mumbai in Maharashtra, and I can compare 
the process to planting a small seed and see it grow through the 
owner’s care and interest. The ideal of dedicating one’s life to 
help others explore and take ownership of the process of change 
can be a strong source of vigor. To me, collaboration and giving 
forward to others the blessings one receives are essential for 
global progress. 

In the end, I think we need to reach out to the world and 
understand what is going on across the globe in science, 
education, and especially in engineering. We need to partner 
with other countries, and we need to develop the talent to handle global challenges. Our 
problems are no longer U.S. problems or Brazilian problems or Asian problems. They are 
global problems, and we need to collaborate to their solution, sharing ideas, resources and 
people. For example, we should look to Singapore and other countries where they "get it" as 
it pertains to how to develop and sustain knowledge-based economies. It is a small country, 
but they invest in technology and education as principals pillars for economic development. 
It is talented people in science, mathematics, and engineering who establish policies that 
develop infrastructure, communication, technology, and engagement in research. When you 
invest in other things first before education, you do not develop as fast or as effectively. 
Countries such as Singapore are leading innovators because they embrace this perspective. 

[candidate pull quote: “Engineering education's first responsibility is with the community 
where the university lies because that is where most of the engineers will stay. Many 
engineers go work for global companies, so they should be locally pertinent but globally 
competent.”]  

The Icing on the Cake (EXTRA) 

The Learning Factory model, which revamps engineering education, gave me the base for 
developing a new concept in engineering pedagogy: NEU.  http://neu.me  
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NEU’s Mission - To educate employable, world class engineers through a constructivist 
learning environment that revolutionizes how students think and feel about engineering 
education.  

NEU’s Vision - Making engineering ‘REAL’ (Realistic, Enjoyable, Accessible, Lean) 

NEU’s Core Values - At NEU, we believe in providing a learning experience that is:  

• Transformational and life changing, leading to employment opportunities 

• Synergistic, as characterized by "IWe", meaning than an individual’s power can be 
raised exponentially with the help of a collaborative team 

• Industry-coupled and practical 

• Affordable and pledged to continuous quality improvement 

• Enjoyable, incorporating fun and motivating learning spaces 

NEU Overarching Strategies - 

Our mission and vision will be accomplished by pursuing the following strategies: 

1. Understanding the needs of our stakeholders and defining the desired competencies 
of our graduates (knowledge, skills, and values) to develop degrees, certificates, and 
other learning experiences that reflect how people learn. 

2. Developing engineering and master of engineering degrees in areas at the 
intersection of industry needs to generate employability and student interest. 

3. Developing innovative and fun learning spaces and experiences for students (and 
faculty) to acquire knowledge, practical skills, and institutional values. 

4. Building a culture of continual quality improvement, assessing outcomes in order to 
grow and expand. 

5. Attracting students capable of and interested in completing an engineering degree, 
particularly underrepresented minorities and women who, for a multitude of reasons 
unrelated to skill and ability, are choosing other paths. 

6. Offering a learning experience that is more engaging and responsive to student 
learning styles (smart blend of learning resources, online and through internships), 
more employer-relevant and practical (project-based learning), and more affordable 
than traditional engineering programs. 

7. Employing professors who are a smart blend of engineers, educators, innovators, and 
mentors. 

This unique opportunity is allowing me to bring together all the things I have learned over my 
career, both in industry and in academia, to develop needs and competency based 
programs, in partnership with a well-known and prestigious U.S. institution.  At NEU we are 
developing programs to cultivate skills that are needed in the workforce. We are using 
learning styles inventory research to develop content and learning activities. We are 
partnering with industry for real life experiences for both our students and faculty. And we 
are implementing a learning analytics platform to learn about our institution’s outcomes 
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across all dimensions: academic, administrative, research and service. It is our goal that the 
data that the key performance indicators will generate will help us make decisions more 
effectively and continuously improve. 

The first program will be a Master of Engineering in Big Data, and the development and 
implementation model we are using for educating engineers is something that I have the 
conviction will be propitiously received and valued globally.  

Among the unique features of the program is the curriculum. First, we pair an instructional 
developer with content experts from academia and industry to ensure that the two domains 
are connected. Next, in keeping with the idea of a competency-based curriculum, we design 
a matrix of outcomes, and teach the skills and competencies needed for those outcomes 
across the curriculum. Backwards design, parallelism, and constructivism are key concepts 
to our approach. Courses will be hands-on, practice-based, and will be 5 weeks long with 
only 10 to 15 minute lectures followed by an activity. There will also be interdisciplinary 
components focused on developing competencies across the whole program. 

[candidate pull quote: “You start from objectives, outcomes, and you go back and develop 
the teaching, learning, and the assessments.”]   

[candidate pull quote: “Data will prove your case because engineers are math–you know, we 
like numbers.  We like forecasts.”] 

How to Make a Lasting Impact and Be Successful 

Over my career and life, I have heard many insightful and formative pronouncements, but 
one in particular that has become my mantra is St. Francis of Assisi’s dictum: “Start by doing 
what's necessary, then do what's possible, and suddenly you are doing the impossible.”  I 
would just add, “… be enthusiastically passionate about it.”  

Do your best and always give more than you are asked. And don’t worry about results. One 
can only be in control of the action, not the result. So, if the effort does not yield the results 
expected, make any necessary adjustments and keep trying. Envision, imagine – but above 
it all – act!  If you worry guessing what will happen 10 years from now, you are going to 
neglect what you are supposed to be doing today. So, do what you are supposed to do now 
and do it well, with gusto. Engage in your everyday challenges and be happy about it. If you 
give more than you are asked, things will start happening - sometimes not in the time you 
want them to happen, but certainly when they really need to happen. Give not what you have 
in abundance, but what you have least. So, if you are busy, give your time. For those of us 
very busy, it is the most difficult thing to give. Yet I assure you that if you give to others what 
you think is your valuable asset, your time, and start believing that other people’s time is 
even more valuable than yours, then (mysteriously) you’ll have time to spare… The outcomes 
enjoyed by others, and their expressions of gratitude, will confirm that it was what you 
needed to do.  

When I started going to India, my job and my health were at critical stages. It was an 
exhausting journey, it was also extremely hot and humid, but I was experiencing the 
happiest moments in my life, surrounded by the most enthusiastic and generous group of 
educators I have ever met. 
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India’s and many other similar experiences about catalyzing learning, unmistakably convince 
me that teaching is the most rewarding profession in life. You give of yourself into teaching 
and in so doing you change the life of your students. Wow!  When your students become 
professional engineers with the little you gave them, they in turn can change the lives of so 
many others, paying it forward many times. Amazing miracle!  

A Final Note 

When the possibility of engineering as a career first came about to me, it was vehemently 
rejected by my high school career counselor. She was clear that engineering “was not for 
ladies.” She could not have imagined it then, but that was all I needed to change a crummy 
paradigm!... By the way, my counselor was a nun, thus corroborating that “God moves in a 
mysterious ways.”         ~ Lueny 

Questions For The Reader  

• How do you make an impact with your teaching? 

• How do you take one workshop and turn it into a university? 

• What can the U.S. learn from other countries about engineering education? 
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