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INTRODUCTION 
 
 
The Food Industry Engineer B.S. Program in the School of Agronomy is a five 
years (nine semesters) program with 449 registered students for the spring term, 
2017. The first evaluation of the Food Industry Educational (FIE) program by the 
Accreditation Board for Engineer and Technology (ABET) was on the autumn 
2010. On the fall of 2016, the FIE program received ABET evaluators for re-
accreditation process. As a consequence of the ABET Draft Statement received by 
the Autonomous University of Nuevo Leon on February 2017, different actions 
have been conducted to overcome the observed weakness on three Criteria of the 
FIE program.  
 
For Criterion 2, until the fall of 2016 the FIE program has not published its 
objectives at any site; the constituencies of the program, i.e. students and 
employers, have to be involved in a periodic review of the program’s objectives; 
and the educational objectives until November 2016 did not describe what 
graduates are expected to attain within a few years of graduation. The conducted 
progress actions were: a) the PO’s were published on the School of Agronomy 
Website; b) a revision of the PO’s were conducted to consider internal and external 
constituents; in addition, the External Advisory Board was incorporated to the FIE 
program on February 24th 2017; and c) Five PO’s were proposed and accepted for 
the constituents of the program.    
      
Regarding Criterion 3, the program did not clearly define the relationship among 
the ten locally defined outcomes to the PO’s; therefore, the Quality Committee of 
FIE Program on January 2017 reviewed student outcomes (SO) and their 
relationship with the learning units by using a matrix distribution analysis between 
SO’s and learning units distribution during the nine semester of the FIE Program.  
 
For Criterion 4, in order to ensure that the students achieve their ABET outcomes 
upon graduation, an assessment process has been established for the FIE 
Program by using an analysis of rubrics. Diverse class activities through the FIE 
curriculum were evaluated to analyze the level of attainment. The results of this 
analysis were used as input to determine strategic actions for the continuous 
improvement of the program.  
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES 
 
A. Review process for Program Educational Objectives 
 
 
The FIE educational objectives of the curriculum revised in the self-study report 
during the ABET academic visit on November 2016 were the following: 
 

1. To design and manage food plants by applying techniques of material and 
energy balance, unit operations and economy to increase the profitability of 
the food processing. 
 

2. To develop and innovate in products and food technologies under schemes 
of low cost, process flexibility, and originality, to meet new consumer 
demands. 
 

3. To design and implement food quality sustainable management systems to 
meet the standards of national and international quality and security. 
 

4. To work effectively and conduct them ethically and respectfully for the 
environment and be able to engage with creativity and competitiveness in 
the design, selection and operation of machinery for food processing and 
waste, as well as instrumentation and process control food processing. 

 
The four objectives of the program were revised after the ABET academic visit on 
November 2016. This review process was based on the external and internal 
constituencies that are related to the FIE Program. A description of their 
participation in the revision process is given on the following sections of the actual 
manuscript: 
 
I) INTERNAL ELEMENTS 
 
Academies. The program of studies is integrated by the academies of Biosystems 
Engineering (BE), Food Science and Technology (CyTA), and Bioproducts and 
Food Safety (BySA). They are on charge of planning the courses which are offered 
to students during the academic term and revision of syllabus. After the ABET 
academic visit on January 2017, the FIE academies proposed modifications of 
PO’s as suggested by ABET reviewers (Appendix 1).    
 
Quality Committee of the Food Industry Engineer Program (QC-FIE). The QC-
FIE is involved full-time professors of the FIE Program, to analyzes continuous 
improvement strategies, curriculum modifications, and the preparation of self-study 
report for accreditation processes (Appendix 2). 
 
The Academic Commission of Faculty of Agronomy (AC-FA). The AC-FA is 
represented by the coordinators of educational programs and assistant deans for 
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academic affairs office, postgraduate studies, and planning and continuous 
improvement area. They analyze the operation of the educational programs and 
decide to improve academic indicators. 
 
Academic Model UANL. This document establishes roles and functions of 
students in the educational programs which are taught at the Autonomous 
University of Nuevo León. 
 
 
Objectives of the Educational Program 
 
During the revision and adjustment of the objectives of the FIE Program, 
Academies and the QC-IIA proposed the objectives for the academic program, 
considering the Academic Model UANL. These PO’s were endorsed by the 
Academic Commission of the Agronomy School (AC-AS) on March 9th 2017 
(Appendix 3). 
 
The proposed PO’s were as follows: 
 

a) To apply their knowledge and skills to solve contemporary problems in the 
analysis, design and evaluation of processes and transformation of food 
engineering systems; 

b) To enter the professional market of the food industry with creativity and 
competitiveness, practicing firm ethical principles; 

c) To demonstrate their competence to continue with sustained learning by 
adapting to changes in their professional environment through self-study, 
professional development, postgraduate programs, and continuous 
education; 

d) To demonstrate efficiency and effective leadership and communication, 
pursuing the goals of the companies in which they perform, knowing how to 
listen to different opinions, recognizing the achievements of others, and 
obtaining satisfactory results; and 

e) To engage with commitment, creativity and tolerance in multidisciplinary 
teamwork, multicultural, respecting ethnic and religious origins. 

 
  

II) EXTERNAL CONTITUYENTS  
 

The National Assessment Center for Higher Education (CENEVAL for the 
acronym in Spanish). The CENEVAL is a non-profit civil association, whose main 
activity is the design and application of knowledge, skills, and competences 
assessment tools, as well as the analysis and diffusion of results of the obtained 
data. CENEVAL is constituted by a General Assembly, formed by educational 
institutions, associations and professional schools, social and business 
organizations, as well as governmental educational authorities. It´s Board of 
Directors guarantees the Center's proper day-to-day running, and its Director-
General is the executive authority of the mandate issued by the General Assembly 
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(http://www.ceneval.edu.mx/web/guest). This body establishes for the graduates of 
FIE educational programs, the Mexican Public Universities Exam (EGEL-IALI 
exam, for the acronym in Spanish) that identifies the level of mastery or 
performance achieved by the sustaining students regarding the knowledge and 
skills that the Technical Examination Council has Defined as necessary to start 
effectively in the professional practice. This exam has been presented by the FIE 
graduates during the last three years (Appendix 4). 
 
Mexican Committee for the Accreditation of Agronomic Education (COMEAA 
for the acronym in Spanish). The COMEAA establishes the criteria in its Mexican 
Accreditation System for Academic Programs for Higher Agricultural Education to 
accredit undergraduate agro-industry educational programs 
(http://www.comeaa.org/). The most recent evaluation of the curriculum was 
conducted in October 2016. The result of this evaluation is a report on the 
weaknesses and strengths that were addressed during the internal visit (Summary 
of the report). The COMEAA has issued an Accreditation Certificate for the FIE 
program with a validity of 5 years, from January 30, 2017 to January 29, 2022 
[Appendix 5 (summary of evaluation report)]. 
 
Inter-institutional Committees for the Evaluation of Higher Education (CIEES 
for the acronym in Spanish). The CIEES is an organization dedicated to the 
quality assurance of higher education. It is composed of nine committees (seven of 
academic programs and two of institutional functions) whose main function is to 
dictate on the quality of the programs and functions evaluated. The CIEES are a 
Civil Association (non-profit), which General Assembly of Associates (highest 
governing body) is made up of public and private institutions 
(http://www.ciees.edu.mx). The last evaluation was carried out from September 23 
to 25, 2015. Similar to COMEAA, the strengths and weaknesses of the FIE 
academic program, detected during the evaluation by CIEES, allowed the updating 
of the curriculum objectives based on the ABET recommendations report. The 
CIEES has issued the highest level of certification (Level 1) to the FIE program 
with validity until January 2021 [Appendix 6 (summary of evaluation report)]. 
 
FIE’s External Advisory Board (EAB-FIE). The EAB-FIE was integrated on 
February 24, 2017, by business owners, consultants, and managers of food 
industries (Appendix 7). During the meeting of its initial integration, the previous 
five PO’s and the contributions of other external constituents such as CENEVAL, 
COMEAA and CIEES were analyzed and approved by the EAB-FIE and FIE’s 
Quality Committee (QC-FIE), considering the recommendations of ABET.  
 
In addition, the meeting discussed the characteristics of the PO´s and received the 
following recommendations to: 
 

a) strengthen English language learning; 
b) systematize the design and innovation projects in which students participate 

during their studies in order to present a better curriculum to employers; 
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c) request companies and institutions where students perform social service 
and professional practices a feedback of the skills and abilities in order to 
implement a quality improvement program; and 

d) give a major diffusion of services offered for research and evaluation of new 
products related to the food industry (training agreements). 

 
Table 2.1. Members of the External Advisory Council of the FIE Program. 

Name Position 

Dalila Maldonado Caraza 
 

M. Sc. in Chemical Engineering with 
over 13 years of experience in Food 
Industry, including 10 years in PepsiCo 
R&D (as specialist in healthy snacks, 
portfolio transformation and ingredients 
functionality) and 3 years in Quality and 
Process Control (Kraft, Nestlé and 
Sugar Cane Industry). Manager of 
Research and Development in science 
of ingredients for Global Snacks at 
PEPSICO. 

María Guadalupe Ovalle Alvarez Production Supervisor at Hersheys, 
Monterrey, México. 

Gerardo Ignacio Saldivar Carranza 
 

PICSA Director of Mexico International 
S.A. of C.V. 

Jesús Sotero Navarro Vidales 
 

He got his B.s. degree April on 1999. 
His professional development, has been 
in the Nuevo Leon food industry 
directing divers food production 
processes and innovation and 
development of new products 

Rigoberto Gómez Esquivel  

Manager of engineer and projects of 
Molinera de Mexico S.A. de C.V. He got 
his B.s. food engineering degree in 2002 
and was an awarded as professional 
excellence in 2012 

José Roberto Ancira Esquivel 
 

With more than 25 years of experience 
as Director of Operations of National 
Cheese Plants of Sigma Alimentos, 
General Manager of several Chen 
Group Plants; Experience in Plant 
Management, Dairy Distribution Center 
Management, Transportation Logistics, 
Operations, Sales, Administration, 
Finance, Training, Production and 
Leadership 

Jaime H. Yesaki Cavazos                       President of the National Agriculture and 
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FIE Students. The students were consulted to give their opinion (Appendix 8) 
about the objectives proposed by the academic groups of the FIF program. In 
general, all the graduates and students considered that these objectives were in 
agreement with the professional environment of the Food Industry that they face 
within the first four years after graduation. The resigned five program educational 
objectives will be considered for the class of the spring term 2017 and beyond. 
 
  

 Livestock Council (CAN for the acronym 
in Spanish), member of the Business 
Coordinating Council and Legal 
Representative of Yesaki Chicken and 
Meat Marketing 
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CRITERION 3. STUDENT OUTCOMES 
 
A. Student outcomes 
 
The following list contains the SO’s of the FIE Educational Program proposed by 
ABET: 
 
a) an ability to apply knowledge of mathematics, science, and engineering; 
b) an ability to design and conduct experiments, as well as to analyze and 

interpret data; 
c) an ability to design a system, component, or process to meet desired needs 

within realistic constraints such as economic, environmental, social, political, 
ethical, health and safety, manufacturability, and sustainability; 

d) an ability to function on multidisciplinary teams; 
e) an ability to identify, formulate, and solve engineering problems; 
f) an understanding of professional and ethical responsibility; 
g) an ability to communicate effectively; 
h) the broad education necessary to understand the impact of engineering 

solutions in a global, economic, environmental, and societal context; 
i) a recognition of the need for, and an ability to engage in life-long learning; 
j) a knowledge of contemporary issues; 
k) an ability to use the techniques, skills, and modern engineering tools necessary 

for engineering practice. 
 
A clustering of the Learning Units (courses) was carried out in four areas: 
Mathematics and Basic Science, Engineering Topics, General Education, Others, 
to observe the SO’s related to area of learning units (Table 3.1-3.4). The 
frequencies were plotted as shown below (Figure 3.1-3.4). 
 
In Figure 1, for Mathematics and Basic Science areas outcomes with more impact 
were g, j, b and a. In this area, students learn exact, biological, and applied 
sciences, which provide mathematical and analytical skills; hence, the students 
becoming familiar with engineering language and contemporary issues. 
 
Figure 3.2 shows that the engineering topics are more influenced by the outcomes 
b, c, e and k. This area includes developing analysis, interpretation, design, 
awareness, environmental, political, economic, and social skills as well as 
providing tools for emerging practices, health, and food safety 
 
Figure 3.3, depicts that UANL General Topics of Learning Units are more 
influenced by g, h and j student outcomes. The General Education Area brings the 
general culture skills, providing tools for social communication; offering students 
the possibility a second language and the option of domestic, national and 
international exchange. 
 
Figure 3.4 shows that the j and g SO’s have more impact in these learning units. 
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These areas consist of 20 credits of free choice curriculum, which provides very 
particular skills of contemporary subjects, and tools for the implementation of 
qualitative and quantitative measurements applied to the development of research 
projects. 
 
Table 3.1. SO’s in relationship with the Math and Basic Science of learning units of 
the FIE Program. 
 
Subject title a b c d e f g h i j k 

Math and Basic Science 

Mathematics x      x     

Physics x    x       

Differential calculus x    x       

Integral Calculus x    x       

Statistical Methods x    x       

Differential Equations x    x       

Biology        x  x  

Inorganic Chemistry x      x     

Aplication of Information 
Technologies 

      x x x   

Organic Chemistry 1       x   x  

Microbiology  x    x x  x   

Organic Chemistry II       x   x  

Food Microbiology  x    x x  x   

Biochemistry  x      x  x  

Industrial Microbiology  x    x x  x   

Physical Chemistry x  x  x  x     

Food Biochemistry  x       x   

Food Biotechnology      x x x  x  

Elective II      x x   x  

Elective III      x x  x x  

Elective IV  x x    x     
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Elective I (Profesional 
Formation) 

 x x    x   x  

Elective II ((Profesional 
Formation) 

      x  x x  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1. Frequency of SO’s related to learning units of math and basic science in the 
FIE curriculum. 
 
Table 3.2. SO’s for engineering topics related to learning units of the FIE Program. 
 
Subject title a b c d e f g h i j k 

Engineering Topics 

Elective I       x x  x x 

Programming Languages x x   x      x 

Computer Aided Design   x  x    x x  

Material and Fluid Mechanics x x x  x       

Thermodynamics and Heat 
Transfer 

x x   x       

Elective V x  x  x x      

Rheology  x   x      x 

Mass and Energy Balances x  x  x       
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Systems of Automatic Control  x  x  x      x 

Science and Technology Milk  x x x  x      

Elective III x      x   x x 

Unit Operations x  x  x      x 

Science and Technology of 
Meat 

 x x x  x      

Science and Technology of 
Cereals 

 x x x  x      

Science and Technology of 
Fruits and Vegetable 

 x x x  x      

Research and Development 
in Food Industry 

 x   x      x 

Elective VI  x   x  x   x x 

Food Industry Design  x x  x x    x x 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 3.2. Frequency of SO’s related to learning units of engineering topics in the 
FIE curriculum. 
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Table 3.3. SO’s in relationship with the general education of learning units of the 
FIE Program. 
 
Subject title a b c d e f g h i j k 

General Education 

Comunicative Competence 
(Rhetoric) 

      x x x   

Art Apprecation        x  x x  

Environment and 
Sustentability 

 x     x x  x  

Selective topics for Human 
Development, Health and 
Sports 

      x  x x  

Selected Topics of Social 
Science, Art and Humanities 

      x  x x  

Selected Topics and 
Academic and Professional 
Development 

      x x x   

Social Context of the 
Profession 

     x x x x x  

Ethics, Society and 
Profession 

    x  x x  x  

English I    x   x x  x x 

English II    x   x x  x x 

English III    x   x x  x x 

English IV    x   x x  x x 

Elective VI  x x   x x  x   

Elective VII      x x x x x  

Elective VIII       x x  x  
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Figure 3.3. Frequency of SO’s in relationship with the general education of the learning 
units of the FIE Program. 

 
 
Table 3.4. SO’s related to the others learning units of the FIE Curriculum. 
 
Subject title a b c d e f g h i j k 

Others 

Agricultural and Animal 
Production 

     x   x x  

Animal Production Systems      x   x x  

Chromatography applied to 
Food Industry: Gases, Liquids 
and Capillars. 

 x   x     x x 

Functional and Nutraceutical 
Food 

 x x   x    x  

Management and Disposal of 
Residues 

     x    x  

Sensorial Evaluation of Foods  x     x   x  

Introduction to Agribusiness       x  x x  

Management of Agricultural 
and Animal Products Chain 

      x   x  
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Environmental  Management 
and Risk 

      x   x  

Researching Techniques  x   x      x 

Project Development and 
Assessment 

    x  x x    

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.4. Frequency of SO’s related to the others in the learning units of the FIE 
Curriculum 
 
B. Relationship of SO’s to PO’s 
 
The educational objectives of the FIE Program for The FIE Self-Study Report for 
the ABET academic visit on November 2017 are: 
 
Program Objectives  
 

1. To design and management of food plants by applying techniques of mass 
and energy balance, unit operations, and economy, to increase the 
profitability of the food processing. 
 

2. To develop and innovate products and food technologies under schemes of 
low cost, process flexibility, and originality, to meet new consumer demands. 
 

3. To design and implement food quality sustainable management systems to 
meet the standards of national and international quality and security. 

 
4. To work effectively and conduct ethically and respectfully for the 
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environment being able to engage with creativity and competitiveness in the 
design, selection and operation of machinery for food processing and waste, 
as well as instrumentation and process control of food processing. 
 

The relationship between FIE Program and SO’s are shown in Table 3.5. It is 
important to mention again that these PO’s were in the self-study report for the 
ABET academic visit during last November 2016. 
 
Table 3.5. SO’s vs. FIEP PO’s from actual curriculum. 

STUDENT OUTCOMES FIE PROGRAM 
OBJECTIVES 

1 2 3 4 

(a) an ability to apply knowledge of mathematics, 
science, and engineering   

✓   ✓ 

(b) an ability to design and conduct experiments, as 
well as to analyze and interpret data   

 ✓ ✓  

(c) an ability to design a system, component, or 
process to meet desired needs within realistic 
constraints such as economic, environmental, 
social, political, ethical, health and safety, 
manufacturability, and sustainability 

✓ ✓ ✓ ✓ 

(d) an ability to function on multidisciplinary teams  ✓ ✓  

(e) an ability to identify, formulate, and solve 
engineering problems  

✓   ✓ 

(f) an understanding of professional and ethical 
responsibility 

 ✓ ✓ ✓ 

(g) an ability to communicate effectively   ✓ ✓ ✓  

(h) a broad education necessary to understand the 
impact of engineering solutions in a global, 
economic, environmental, and societal context 

 ✓ ✓ ✓ 

(i) a recognition of the need for, and an ability to 
engage in life-long learning   

 ✓ ✓  

(j) a knowledge of contemporary issues ✓ ✓ ✓  

(k) an ability to use the techniques, skills, and 
modern engineering tools necessary for 
engineering practice. 

✓   ✓ 
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The above analysis allows to emphasize the competences developed by students 
through the curriculum fulfilling. As result of the ABET re-accreditation process, 
different actions have been conducted to overcome the observed weakness on 
SO’s related to FIE PO’s. An External Advisory Committee was established, and 
altogether with to QA-FIE generated five PO’s; these were proposed and accepted 
by the faculty, graduates and students of the program. 
 
These objectives are shown below: 
 
1. To apply their knowledge and skills to solve contemporary problems in the 

analysis, design and evaluation of processes and transformation of food 
engineering systems; 

 
2. To enter the professional market of the food industry with creativity and 

competitiveness, practicing firm ethical principles; 
 
3. To demonstrate their competence to continue with sustained learning by 

adapting to changes in their professional environment through self-study, 
professional development, postgraduate programs, and continuing education; 

 
4. To demonstrate efficiency and effective leadership and communication, 

pursuing the goals of the companies in which they perform, knowing how to 
listen to different opinions, recognizing the achievements of others, and 
obtaining satisfactory results; and 

 
5. To engage with commitment, creativity and tolerance in multidisciplinary 

teamwork, multicultural, respecting ethnic and religious origins. 
 
In the same way, a new analysis was conducted to observed the SO’s related to 
the FIE PO’s. This analysis is noted in Table 3.6.  
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Table 3.6. SO’s vs. FIE PO’s from actual curriculum. 
 

STUDENT OUTCOMES FIE EDUCATIONAL PROGRAM 
OBJETIVES 

1 2 3 4 5 

(a) an ability to apply knowledge of mathematics, 
science, and engineering   ✓ 

    

(b) an ability to design and conduct experiments, as 
well as to analyze and interpret data   ✓ 

 
✓ 

  

(c) an ability to design a system, component, or 
process to meet desired needs within realistic 
constraints such as economic, environmental, 
social, political, ethical, health and safety, 
manufacturability, and sustainability 

 
 

✓ 

 
 

✓ 

 

✓ 

 

(d) an ability to function on multidisciplinary teams   ✓ ✓ ✓ 

(e) an ability to identify, formulate, and solve 
engineering problems  ✓ 

 ✓ ✓ 
 

(f) an understanding of professional and ethical 
responsibility 

 ✓ 
 ✓ ✓ 

(g) an ability to communicate effectively     ✓ ✓ ✓ 

(h) a broad education necessary to understand the 
impact of engineering solutions in a global, 
economic, environmental, and societal context 

✓ ✓    

(i) a recognition of the need for, and an ability to 
engage in life-long learning   

 
 

✓ ✓ 
 

(j) a knowledge of contemporary issues  ✓ ✓   

(k) an ability to use the techniques, skills, and modern 
engineering tools necessary for engineering 
practice. 

✓ 
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CRITERION 4. CONTINOUS IMPROVEMENT 
 

A) STUDENT AUTCOMES 
 
Regarding FIE continuous improvement a complete discussion of the assessment 
for SO’s is documented in this section. Through the use of tables and figures we 
describe the evaluation process and how it was documented and will be 
maintained. Each section for this criterion is based on the recommended format 
from the template of the Self- Study Report Cycle 2016-2017.  We would like to 
point out, that this is a recent practice in the process of evaluating and assessing 
SO’s, as a consequence of the academic visit process completed in November 
2016. Figure 4.1 illustrates a five-step procedure used to assess the degree to 
which outcomes have been achieved. 
  

 
 
 
Figure 4.1. Assessment procedure for SO’s. 
 
It can be seen in the Figure 4.1, we (1) started with the outcomes delineated by 
outcomes a-k. Faculty identify class activities (2) and other assessments indicators 
i.e. results and class presentations, in order to determine the level of achievement 
of a-k outcomes. Rubrics (Appendix 9) were developed and applied (3) in order to 
analyzed assessment indicators. These include tables for the course instructors to 
identify the percentage of students who are below, meet and exceed expectation 
for the outcome. The use of the rubrics has the advantages of i) dividing the 
outcomes into separated components to detect areas that needs additional 
attention, and ii) providing numerical values so that changes in achieving the 
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outcomes can be more easily tracked with time, as well as changes in the 
academic program. The observed results (4) were tabulated during the evaluation 
processes. It is important to notice that class activity grades below an expectation 
of 75% (5) are analyzed by the FIE QC-FIE looking for their improvement. 
 
Assessments for SO’s is made by using data from several sources as follows: 
 

• for Outcomes a, e and k data from exams are compiled and analyzed;  
• for Outcome b, c and h, data on student notebooks are collected and 

analyzed; 
• for Outcomes g and i, outcome assessments are undertaken by instructors 

in classes through rubrics for each oral presentation; 
• for Outcomes a, f and j data from laboratory reports are compiled and 

analyzed; 
• for Outcomes d, f, h, i, and j, outcome assessments are undertaken by 

instructors in classes or Academic Week (AW) through rubrics for each final 
design project. The AW is an academic event to present final term projects 
to students and faculty of the FIE program at the end of the semester. 

 
Strategy for self-improvement   
 
For student assessment analysis, a 0-100 grading range was used in order to 
evaluate students activities (𝑛!) and tracking the learning process. The four 
evaluation categories (𝑋!) for each outcome are the following: 
 

1. Deficient: 0-69  

2. Appropriate: 70-79 

3. Efficient: 80-90 

4. Outstanding: 91-100 

 
Subsequently, the activities (𝑛!) were rated according to the category scores (𝑋!; 1, 
2, 3, and 4). The average (𝜇) is calculated according to the scores assigned to 
each activity 𝜇 = 𝑋! 𝑛! . Finally, a grade is calculated according to the highest 
score (4) Performance scale (%) = 𝜇 4  ×100 . These calculations were 
conducted for each student activity in class and also for the final integration 
products, and final projects per learning units presented at the end of the class 
term during the Academic Week Exhibition Event. Using calculated data, several 
dispersion and percentage bar graphs were obtained. The level of achievement in 
every learning unit was compared with the Lower Average Limit (𝐿𝐴𝐿 = 3 4 ×
100 =75 %) per outcome, which represents an adequate expected level of 
performance, by using the rubrics developed for senior design, portfolios, and 
course-based assessment. In the following pages, examples at each level are 
presented. All of the evaluated assessment rubrics are available online 
(http://www.agronomia.uanl.mx/). 
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Example of Assessment Outcome (e): a rubric example for the Unit Operations 
course is shown in Table 4.1. In this course (n = 24 students) the indicators 
evaluated were: problem statement (identify), procedure (formulate), and final 
solution (solve). Each rubric indicator has (𝑋!) score categories, which were 
evaluated for the course. 
 
 
Table 4.1. Rubric for outcome (e). 

 
 
Figures 4.2 and 4.3 (corresponding to 4.6.1 and 4.6.2, respectively in Appendix 10) 
shows the results determined for the (e) student outcome. Figure 4.2 shows that 
the indicator problem statement (Identify) almost had a 100% achieved; whereas, 
the final solution (Solve) had the lowest efficiency level among the students.  
 
Figure 4.3 shows the overall student performances for the 4 score categories 
established for each indicator on the overall evaluation. The indicator final solution 
(solve) was 53 % deficient (blue). In this indicator, students should have basic 
knowledge of mathematics, otherwise, students are going to have problems to 
reach the competition achievement in problem statement (Identify). In the overall 
evaluation, the outstanding category represents the highest value (35 %, 
represented with purple color), whereas the deficient category had the lowest value 
(18 %, blue). 
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Figure 4.2. Assessment results for student outcome (e) in Unit operations: Problem 

Statement (●), Procedure (○) and Final Solution (♦). 
 

 
Figure 4.3. Assessment results for student outcome (e) in Unit operations. 

 
 
On the following sections, we analyze separately each outcome assessment. 
Tables and Figures are in Appendix Section (Appendix 10).  
 
Outcome a. As mentioned previously, 75% is the expectation percentage, any 
assessment below that value is addressed to continuous improvement strategies. 
For the actual outcome the assessments are slightly below for Balance of Matter 
and Energy (see Fig. 4.1.1) and in the case for Science and Technology of Meat 
(see Fig. 4.2.1) some points overtake the 75% limit. Therefore, Mathematical 
principles, Calculus in solving, Mathematical Interpretation and Calculations 
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performed need to be analyzed because Mathematics is a crucial engineering tool 
and a prerequisite for many courses of FIE curriculum. 
 
Outcome b. Design an experimental strategy, develop experimental work and 
analyze, interpret and compare experimental data are the components of this 
outcome, although some points in the graph exceeds 75% (see Fig. 4.3.1), many 
points are below this value.  In the context of the FIE curriculum, experimental 
design implies to analyze a system in the laboratory for appropriate measurements 
and, based on the resulting data, conclude either that it is operating as expected or 
to formulate hypotheses that explain unexpected operation so that it can be 
corrected. 
 
Outcome c. The outcome was divided into four components to: a) formulate the 
problem; b) establish criteria, c) propose alternative solutions, d) build a prototype 
and analyze performance, for the application of this rubric some scores are below 
the limit (see Fig. 4.4.1). This outcome explicitly include the ability to design 
different kind of processes. Realistic constraints are present at least in the 
culminating major design experience done under cooperative team work. 
 
Outcome d. The conducted assessment was divided into four sub-objectives as 
follows: a) team work, b) responsibility, c) respectful to tem members, and d) 
creativity. In the Figure 4.5.1, scores are above the minimum standard of 75%.  
 
Outcome e. It was divided in three sub-objectives to assess student performance 
through several courses of the FIE curriculum. The data are scattered between 30 
and 100 percent. Engineering problems must certainly be solved in order to 
analyze food engineering processes (see Figs. 4.6.1 and 4.7.1). 
 
Outcome f. This outcome requires that students demonstrate professional ethical 
behavior in the workplace (i.e., under cooperative work terms). We can conclude 
from the rubric analysis that our students meet or exceed the minimum standard of 
75% (see Figs. 4.8.1 and 4.9.1). 
 
Outcome g. Although most of the points are around or above the 75 % minimum 
standard (see Fig. 4.10.1), the use of visual aids and presentation effectiveness 
are satisfactory, but speech demeanor tend to vary. 
 
Outcome h. This outcome is focused to the broad education necessary to 
understand the importance of engineering solutions in a global and social context. 
The assessments have averaged close to the 75% standard (see Fig. 4.11.1). 
 
Outcome i. Graduates who have attained this outcome surely have shown an 
ability to engage on life-long learning, and can be reasonably assumed to have 
recognized its importance. From the graphic, we can see a partition of observed 
scores below and above the limit (see Figs. 4.12.1 and 4.13.1). 
 



 22 

Outcome j. The Analysis of Heavy Metals in Food unit learning has some score 
below the 75% limit (see Fig. 4.14.1). However, the learning unit of German 
Culture shows that the score value meet or exceed the 75% standard (see Fig. 
15.1). 
 
Outcome k. The conducted assessment was divided in five sub-objectives as 
follows: a) Identify engineering tools; b) explain engineering; and c) apply 
engineering tools. We can conclude from rubric analysis that the class-derived data 
set at or exceeds the 75% standard (see Fig. 4.16.1).  
 
Figure 4.4 shows the global mapping of the ABET (a-k) SO’s. This Figure indicates 
that several outcomes have scores lower than the limit which is 75%. Table 4.2 
shows the courses evaluated by the first strategy. Three groups were classified, 
the first one corresponding to courses that exceed the 75 % LAL (green color): (d), 
(f), (g), (h), (j) and (k); the second group did not exceed the LAL (yellow color) that 
represents an interval near to LAL (courses to attend in medium-term), (c) and (e); 
and the third group is represented by the courses that does not exceed 65 % (≤ 
64.9%) (red color; courses to be attended in short-term), (a), (b) and (i). 
 

 
Figure 4.4. SO’s achievement demonstrated through the use of rubrics, the green 
color represents the ≥ 75% critical level (normal state); yellow one greater than 65 	
but lower than 75% (courses to be attended in medium-term); and the red color 
lower than 64.9% (courses to attend in short-term). 
 
The results, obtained from this evaluation, allow defining the continuous 
improvement activities in short-, medium- and long-term strategies. The activities to 
improve the scores are the following: 
 
1. Short-term goals (according to results obtained in Figures 4.1.2., 4.2.2., 4.3.2, 

and 4.12.2., Annex section) 
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• Practice with more exercises and mathematical basic concepts to improve in 
calculations performed, mathematical interpretation and calculus (outcome 
(a)). 

• Practice final integration products and conduct experiments for data analysis 
& interpretation (outcome (b)) looking for improve designs. 

• Approach real problems related to industry that allows recognition of the 
need and ability to engage in life-long learning. 

 
Table 4.2 Courses evaluated to first strategy and its alertness level. 

Outcome Evaluated courses Overall score 
(µ; %) 

Alertness 
levels* 

(a) Mass and Energy Balances 
Meat Science and Technology 

55  

(b) Automatic Control Systems 56  
(c) Design of Food Industry 70  
(d) Physical chemistry 83  
(e) Unit operations  

Thermal Processes 
70  

(f) Agro-Industrial Hygiene  
Research and Development in the Food 

89  

(g) Science and Technology of Cereals 79  
(h) Handling and Disposal of Wastes 75  
(i) Industrial Microbiology  

Food Microbiology 
56  

(j) Analysis of Heavy Metals in Food  
German Culture 

78  

(k) Food Biochemistry 83  
*Green: represent the ≥ 75.0% critic level (normal state); yellow: represent ≥ 65.0 ≤ 
74.9% (courses to attend in medium-term); red: represent ≤ 64.9% (courses to 
attend in short-term). 
 
2. Medium-term goals 

• Practice with design of new products or processes beginning with the agro 
industry, plant design, and food manufacturing (Figure 4.4.2, appendix 
section).  

• Practice problems and its solution related to agro industry about Units 
Operations and Thermal processes (Figures 4.6.2. and 4.7.2, Annex 
section). 

• Develop situation not common in food industry, such as new pollutants or 
markets, so that students can identify and explain different situations (Figure 
4.15.2. appendix section).  

 
3. Long-term goals 

• Maintaining the process used to evaluate the outcomes (d), (f), (g), (h), (j) 
and (k), independent of the improvements that may exist. 
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Global continuous improvement 
• Implement rubrics to courses that correspond and define to the instruments to 

be used in the outcomes evaluation of learning units; this actions will allow 
continuous improvement with the evaluations of courses and know what 
decision should be taken in order to improve the critic level (75 %).  

• The results about EGEL-LIA exam will be considered to know the areas that 
require improvement in the curriculum of Food Industry Engineer. 

•  During the next curricular revision; class time has to extend to 4 h for curses 
related to mathematics, physics and engineering. Incorporation of electricity 
and magnetism, refrigeration and thermal machinery, and individual curses for 
Fluid Mechanics and Material Mechanics has to be considered for FIE 
curriculum improvement. 
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