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SUMMARY: Teaching students with the hope of effectively preparing them to become the 
renaissance engineers of tomorrow requires immersion in an engineering renaissance environment 
from the start. Teaching and evaluation philosophies require changes. Both have to become 
knowledge-centred rather than teacher-, student-, or grade-centred.  
The objective of this paper is to suggest changes in the typical methods of evaluating students 
whom we are preparing to become renaissance engineers. Evaluation needs to become continual, 
rather than discrete, in nature and needs to include society related assessments. Furthermore, 
students evaluation needs to be freed from the bureaucracy of accreditation. Students can 
demonstrate their competencies and their renaissance approach to the society through continual, 
progressive and meaningful projects. 

 
 
1. INTRODUCTION 
Renaissance implies a renewal of life or revival. A renaissance man is an individual with 

many broad interests who has the opportunity to indulge himself in them so as to acquire a 
knowledge of each that is more than superficial. Leonardo is the icon renaissance man: he was an 
artist, a scientist, and an inventor. Unfortunately, his interests were so varied, and he was so often 
compelled by new subjects, that he completed only about six works during his 17 years in Milan. 

With this background in mind, one may think of the renaissance engineer of tomorrow as an 
individual with interest and knowledge in sciences, engineering, and the arts. The engineering 
skills are expected to be superb and go beyond any particular discipline. Nevertheless, the 
individual would still be expected to accomplish tasks within a given schedule. The need for 
renaissance engineers has been expressed and demonstrated by both practicing engineers and 
educators (Ecsedi 2000, Clarke 2000). 
 

2. RENAISSANCE ENGINEERING EDUCATION 
Teaching students with the hope that they become renaissance engineers of the future requires 

a different philosophy and approach: it needs to become knowledge-centered. Immersion in an 
engineering renaissance environment from the beginning would be very helpful. It has become 
common practice to require engineering students to complete a certain number of so-called general 
education courses, which typically refers to non-engineering and non-science courses. Although 
assigned with the best of intentions, numerous students consider these courses to be a burden; 
many engineering faculty see them as eroding the limited time available to study engineering; 
administrators enforce them as bureaucratic requirements for image and accreditation purposes; 
but industry still hires based on technical skills (Ibrahim 1999). The influence of these courses on 
the daily practice of engineers is almost unknown. Based on years of research, it appears that  the 



way in which students approach general education (and how the faculty delivers the curriculum) is 
far more important than the formal curricular content and structure (Astin 1993). In other words, 
simply increasing the number of non-engineering courses required is not the method to graduate 
renaissance engineers. The boundaries between engineering disciplines need to be drastically 
reduced, and the concept of general education needs to include not only the arts but also sciences 
with the close relationship to engineering being emphasized.  Several issues may arise from this 
approach, such as who would teach, the method of teaching, how to support such a system and 
how to assess students. The concern here is with the last issue listed. It can help to shape the 
planning for the other issues.  
 

3. ASSESSMENT 
3.1 Characteristics of good assessment 
Assessment is of fundamental importance and benefit in education (Brown & Knight 1998, 

Green 1995, Brennan et al. 1997).  A formal renaissance teaching and learning method still 
requires formal assessment of the learner, but it has to be a renaissance assessment. There are traits 
that good assessments have (Brown & Knight 1998). We suggest that these traits should also 
characterize renaissance assessment. They include: 

o Clarity of purpose, what is being assessed, and how judgments are reached. 
o Helping the learner to plan further learning, and the teacher to plan further improvements. 
o Credibility, fit for purpose, and cost effectiveness. 
The next section outlines the suggested renaissance assessment in the light of these 

characteristics and the traits of the renaissance engineer discussed in the previous sections. 
 
3.2 Outline of the suggested approach 
The central idea of renaissance teaching presented earlier is that it is knowledge-centered with 

its outcome appreciated by the society. To achieve that, we propose an assessment with two 
components: academic and external. 
 

3.2.1 Academic Assessment 
The objective here is to assess technical skills and knowledge and at the same time help to 

form attitudes. For that purpose it needs to be a hybrid of summative and formative assessments. 
Summative assessment is needed so that employers can be presented with a meaningful statement 
of what students and graduates know, understand and can do. Formative assessment is needed to 
mainly shape and direct future learning. This leads to the necessity of using multiple methods 
including formal examinations and projects. 

Final examinations need to be both written and oral to determine the understanding of the 
subject matter. Projects need to be an integral part of the continuous assessment. They would help 
to demonstrate the wide background attained. These projects, although progressive in nature are 
fundamentally different from course laboratory work. They help to create the renaissance 
engineering environment from the beginning, and could be the method general education (in its 
widest sense) ought to be introduced to engineering students 

 
3.2.2 External Assessment 
In Leonardo’s time, the value of his work was assessed and financially supported by his 

patron.. Now, it is the taxpayer who plays the role of the patron. Thus evaluation needs to convince 
these patrons of the seriousness and value of the work of renaissance engineers. The objectives of 
the society and industry may not always coincide but a balance is needed. 



The requirements suggested here are fundamentally different from and should not be confused 
with the so-called open-house activities where members of the society are given the opportunity to 
come as visitors. The suggestion here is that members of the society be invited to be directly 
involved continually in the formal assessment of the attainment of students mainly in the non-
technical aspects of their education. Progressive projects could be the most suitable venue for such 
contributions. 

 
3.3 Overall Evaluation 

The overall evaluation of renaissance engineering students takes into account the narrow technical 
skills and the broad interests. One should not confuse extra curricular activities and hobbies, 
although commendable, with intellectual pursuits. An engineer who can play the piano is not 
necessarily a renaissance engineer, but an engineer who has interest in mechanical engineering, 
solid-state physics, and biology may be. A question remains; is a final overall grade still needed? 
The answers require research beyond the scope of this presentation. 
 

4. DIFFICULTIES 
These problems are intrinsic to renaissance education in general and to the renaissance 

assessment aspect in particular. Here the focus is on the problems as they apply to the assessment 
process only ,although it is difficult to separate the assessment component  from the rest of the 
learning environment. 

Students who undergo such a demanding assessment need to have intrinsic motivation and 
need to value knowledge. It has been shown that there is no strong correlation between degree 
class and earning power (Trash 1990). By extension one may expect that highly evaluated 
renaissance students may not earn more than less able individuals. This point needs to be 
addressed because it can be counter productive eventually. 

A difficulty occurs if the school wants to graduate renaissance engineers and at the same time 
satisfy accreditation requirements. Renaissance engineering education may be hindered by the 
bureaucratic requirements of accreditation. A solution can be reached if accreditation agencies 
concern themselves with technical competency, and let the society judge all other aspects. 

Renaissance engineering education would be almost impossible to deliver or assess via 
distance education. Two critical factors have been identified to make general education courses 
beneficial (Astin 1993): the extent to which students interact with their peers, and the extent to 
which students interact with faculty. Student’s general education development is impeded when 
the student lives at home, commutes to campus, spends a lot of time watching television, or works 
at an off-campus job (Astin 1993). By extension, one would expect that these factors would have 
stroger effects on renaissance engineering education since the expectations are even higher than 
those from implanted general education courses in an engineering curriculum. 
 

6. CONCLUDING REMARKS 
Teaching renaissance engineering students requires a change in the philosophy of teaching, 

not just introducing new courses here and there. This shift in teaching philosophy needs to be 
accompanied with a new approach to the evaluation of students. 

The evaluation plan outlined here is based on assuming a shift in education towards being 
knowledge-centered, and expanding the meaning of general education to include sciences and 
other engineering disciplines, not just humanities and the arts. The plan presented is a hybrid 
between formative and summative assessments and it requires involving the society at large, not 
just industry, in the formal evaluation process. 
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