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CRITERION 4:  CONTINUOUS IMPROVEMENT 

The Sanitary Engineering Program is continuously changing for improvement. Not only 
technology and freshmen academic level changes every year, but also new problems and 
issues continuously arise in the teaching-learning process which require prompt actions to 
assure the adequate formation of engineers and the attainment of Program Educational 
Objectives and Student Outcomes. 

In this sense, it is important to have a well defined and comprehensive assessment and 
evaluation processes that assure the opportune availability of information to detect 
problems and deficiencies to be analyzed for making proposals of changes whose 
effectiveness should be verified in a continuous improvement scheme. 

This section describes the process to evaluate the pertinence and accomplishment of 
Program Educational Objectives and Student Outcomes according to expectations of 
Program constituencies. The section also presents the actions taken in recent years to 
improve the Program, indicating the basis for taking action, when each action was 
implemented and showing the results of the implementation. 

 

Assessment and Evaluation Processes 

The structure of the assessment and evaluation processes implemented by the Sanitary 
Engineering Program is shown in Figure 4.1. The process starts with the definition of 
relevant data, the sources and frequency for its compiling. Afterwards, data is collected 
from the constituencies of the Program through diverse means, and it is processed to 
obtain useful information for analysis, and computation of meaningful metrics. These 
actual metrics are compared with desired metrics which have been previously defined 
taking into account the characteristics of the Program and aiming to the achievement of 
Educational Objectives and Student Outcomes. If metrics are not satisfied, improvement 
actions are proposed and implemented within stipulated terms. Finally, the results of 
improvement are verified and validated. 
 
The assessment and evaluation processes are conducted periodically to assure the well 
functioning of the Program, as well as the attainment of Program Educational Objectives 
and Students Outcomes. These processes are done collectively with the active 
participation of Program faculty under the guidance of the Program Assessment 
Committee that oversees the whole assessment and evaluation processes.   

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.  Evaluation of Program Educational Objectives 

The Program Educational Objectives are periodically revised and evaluated. These 
processes are conducted every three years or as often as necessary.  The evaluation of 
Program Educational Objectives considers two aspects: 

• Evaluation of the pertinence of Program Educational Objectives.  

• Evaluation of the attainment of Program Educational Objectives. 

 

A.1. Pertinence of Program Educational Objectives  

Figure 4.1.  Assessment and evaluation processes for continuous improvement. 
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To evaluate the pertinence of Program Educational Objectives the following sources of 
information (Program constituencies) are considered: 

 

(a) Faculty 

Faculty analyzes the pertinence and scope of Program Educational Objectives and 
provides suggestions and comments about the knowledge, skills and attitudes of 
graduates to achieve them. Faculty validates the pertinence of Educational Objectives or 
could suggest changes in their definitions and/or scope. 

Faculty meetings are held every year but the Program Chair could also convoke faculty 
members to analyze and discuss on Educational Objectives and Student Outcomes. The 
last faculty meeting was held in 2016. Changes and adjustments of Program Educational 
Objectives are carried out every three years.  

Faculty provides their suggestions and comments in the meetings or by electronic mail 
which are revised and analyzed by the Program Assessment Committee. 

  

(b) Industrial Advisory Board 

The Industrial Advisory Board presented in Section 2, provide suggestions and comments 
on the pertinence, sufficiency and applicability of Program Educational Objectives. The 
Board validates the adequacy and pertinence of Educational Objectives or could suggest 
changes in their definition or scope considering technology and market trends of Sanitary 
Engineering, as well as the future vision of this engineering field. 

It is planned the Industrial Advisory Board meets every year with the members of the 
Program Assessment Committee PAC and invited graduates. However more frequent 
meetings could be celebrated if required by the PAC. The last official meetings were held 
in years 2016 and 2017. However, the College Dean and the Program Chair have 
continuous contact with the members of the Industrial Advisory Board through informal 
meetings and electronic mail to inform and analyze the course of the Program. 

 

A.1.1. Criteria to Determine the Pertinence of Program Educational Objectives 

The following criteria have been considered to determine the pertinence of Program 
Educational Objectives: 

Faculty:  Al least 75% of faculty members “Agree” or “Strongly Agree” with the proposed 
Program Educational Objectives.  

Industrial Advisory Board: Consensus among all Advisory Board members regarding the 
pertinence of Program Educational Objectives. 



 

A.1.2.  Results Regarding the Pertinence of Program Educational Objectives  

(a) Faculty Survey 

A total of 40 faculty members took part in the meetings or electronic mail surveys to 
analyze the pertinence of Program Educational Objectives. The results of the analysis are 
shown in Table 4.1. It is clearly noted that all faculty members Agree or Strongly Agree 
with the pertinence of each Educational Objective. 

 

        Table 4.1.  Pertinence of Program Educational Objectives. Faculty Survey. 

Educational Objective Strongly Agree Agree Disagree No opinión 

Technical 
Competence 100% 0% 0% 0% 

Adaptability and 
Achievement 100% 0% 0% 0% 

Communication  and 
Teamworking 95% 5% 0% 0% 

Professionalism 95% 5% 0% 0% 

Continuing Education 95% 5% 0% 0% 

 

 

Some faculty members made the following comments and recommendations regarding the 
Program Educational Objectives:  

• There should be a Program Educational Objective on Environmental and Social 
Responsibility with graduates capable of making integral and sustainable proposals 
to solve sanitary engineering problems. 



• The first Educational Objective should consider that graduates have outstanding 
technical competences at local and global levels. 

• There should be an Educational Objective on Entrepreneurship to promote 
graduates create their own tech companies.    

• Graduates should exhibit order and discipline, a vocation of service and a 
predisposition to continuous change. 

• There should be a Program Educational Objective on Research and Development 
with graduates capable to carry out projects of applied research and technological 
development in Sanitary Engineering. 
 

• The Program should promote the development of multidisciplinary projects with 
graduates, faculty and students from different Colleges. 

The Program Assessment Committee has evaluated these comments and suggestions 
and incorporated those conducting to a clearer and concise definition of the Program 
Educational Objectives. The PAC considers the suggested Educational Objective on 
Entrepreneurship could be included in the next assessment processes.  

 

(b)  Results from Industrial Advisory Board   

The Industrial Advisory Board met with the Program Assessment Committee PAC to 
evaluate the definition and scope of every Educational Objective. Some recommendations 
were made to adjust the scope of the Educational Objectives which were analyzed by the 
PAC.  
 
Also, from the revising process, the Program Assessment Committee recommended to 
evaluate the pertinence of including the following Educational Objectives in the next 
revising process: 
 
      Sanitary engineers with the confidence and skills to take upon themselves job 
      positions of technical or managerial leadership, including the development 
      of the own company as a personal project. 
 

A.2.  Attainment of Program Educational Objectives  

The keys for attaining the Program Educational Objectives are an outstanding faculty and 
quality students, good and modern infrastructure, excellent education services, continuing 
education programs and close relationships with industry. It is also important a well-
designed curriculum focusing on engineering design, augmented by outstanding advising 
and instruction provided by faculty advisors, Co-Op education and design experience with 
real-world projects. 



Considering that Program Educational Objectives are the desired attributes or 
achievements of graduates a few years after graduating from UNI, to evaluate the 
attainment of Program Educational Objectives, the following instruments have been used: 

•  Attainment of Student Outcomes 

•  Alumni Survey 

•  Employers Survey 

 

A.2.1.  Attainment of Student Outcomes 

Since the Program Educational Objectives are closely related to Student Outcomes, 
evaluation of the attainment of Student Outcomes is useful to determine the success in 
preparing graduates for attaining Educational Objectives. The assessment and evaluation 
of Student Outcomes are presented afterwards in this section where the process, the 
associated results and the application of the results for improvement are discussed and 
analyzed. 

 

A.2.2.  Alumni Survey 

(a) Attainment of Program Educational Objectives 

The Program Assessment Committee conducted alumni surveys to gather information on 
graduates jobs and performance to evaluate the level of attainment of Educational 
Objectives, as well as to evaluate the level of alumni satisfaction respect to the formation 
received at UNI.  

The survey is proposed to be conducted every three years for alumni graduated in the last 
five years respect to the date of the survey. A total of 182 graduates were contacted 
through electronic mail and asked to complete the survey, obtaining 99 responses (54%). 
 
The last survey was conducted in October-November 2016 via Internet using a specialized 
web platform. The survey has two parts: one for evaluating the attainment level of 
Educational Objectives and the other for gathering information regarding graduates job 
conditions.  

Table 4.2 shows the survey for evaluating attainment of Educational Objectives. Ten 
questions were formulated to evaluate the five Educational Objectives (Technical 
Competence, Adaptability and Achievement, Communication and Teamworking, 
Professionalism and Continuing Education). Three questions were also included to 
evaluate graduates Innovation and Entrepreneurship capacities as a potential Educational 
Objective that could be included in the future.   



Table 4.2. Survey to evaluate attainment of Educational Objectives 

Educational 
Objective Question (Criteria) Alternatives (%) 

Technical 
Competence 

Have a solid technical competence to successfully perform 
as a sanitary engineer in the field you work in 

Completely agree 38 

Agree 50 

Partially agree 12 

Disagree 0 

No opinion 0 

Versatility and 
Achievement 

Able to interact in the different levels of an engineering 
project performing according to expectations and demands 
of the post 

Completely agree 42 

Agree 48 

Partially agree 10 

Disagree 0 

No opinion 0 

Attainment of proposed goals in professional career  

Very satisfactory 40 

Satisfactory 45 

Partially satisfactory 15 

Unsatisfactory 0 

No opinion 0 

Communication and 
Teamworking 

Communicate effectively and with fluency in oral and written 
formats and interacting with different types of audiences 

Very satisfactory 40 

Satisfactory 45 

Partially satisfactory 15 

Unsatisfactory 0 

No opinion 0 



Educational 
Objective Question (Criteria) Alternatives (%) 

Work in and integrate to multidisciplinary teams assuming a 
leading and proactive role  

Always 44 

Almost always 46 

Some times 10 

Never 0 

No opinion 0 

Number of people under your supervision for developing 
engineering projects 
(No included when averaging) 

More than 20 4 

Between 10 and 20 9 

Between 5 and 10 15 

Less than 5 36 

No people 36 

Professionalism 

When facing an ethical dilemma in the fulfillment of 
professional duties 

Always decide impartially 
and correctly 45 

As possible decide 
impartially and correctly 40 

Sometimes decide according 
to circumstances 15 

Prioritize personal interest 0 

No opinion 0 

Punctually and responsibly fulfill professional, civil and social 
duties 

Always 63 

As possible 34 

Sometimes, depending on 
circumstances 3 

It is difficult to be punctual 0 



Educational 
Objective Question (Criteria) Alternatives (%) 

and responsible 

No opinion 0 

Continuing  
Education  

Specialty updating education courses taken in the last three 
years (courses of 12 hours minimum)  

Three or more 31 

One or two 46 

Currently taking one 17 

So far no course 6 

No opinion 0 

Regarding Master Programs 
(No included when averaging) 

Hold a master degree 5 

Courses completed but 
degree no yet 5 

Currently taking a master 
program 15 

So far no master program 
but interested 70 

No opinion 5 

Innovation and 
Entrepreneurship 

Proposals of innovating ideas for creating and improving 
products and services for the company  

Your proposals are accepted 
and implemented 52 

Your proposals have not 
been implemented 30 

Do not identify potential 
innovations 13 

No interest in innovation 0 

No opinion 5 

When participating in innovation projects Your contribution is 60 



Educational 
Objective Question (Criteria) Alternatives (%) 

appraised 

Indirect participation 25 

Not included in  innovation 
projects 5 

Perform only routine work 5 

No opinion 5 

Creation of own company 

Created one and it is 
operating 2 

Created one but it is not 
operating 10 

Plan to create one in future 83 

No plans for creating one 5 

No opinion 0 
 

 

 

 

 

 

 



Averaging the results for each question and for every Educational Objective in Table 4.2, 
and considering the following attainment level: 

        4  -     Strongly agree with the attainment of the Educational Objective 

        3  -     Agree with the attainment of the Educational Objective 

        2  -     Partially agree with the attainment of the Educational Objective 

        1  -     Disagree with the attainment of the Educational Objective  
 
        0  -     No opinion regarding the Educational Objective 
 
the summarized results of the survey are shown in Table 4.3.  
 

 

Table 4.3.  Attainment of Program Educational Objectives – Alumni Survey 
 

Educational 
Objective 

Strongly 
Agree Agree Partially 

Agree 
Disagree No opinion 

Technical 
Competence 38% 50% 12% 0% 0% 

Versatility and 
Achievement 41% 47% 12% 0% 0% 

Communication  
and Teamworking 42% 46% 12% 0% 0% 

Professionalism 54% 37% 9% 0% 0% 

Continuing 
Education 31% 46% 17% 6% 0% 

 
 
 
 



The results indicate that more than 88% of the respondents Agree or Strongly Agree with 
the attainment of all Educational Objectives except for Continuing Education with an 
attainment level of 77%. Although the desired metric of 75% has been overcame, the 
Program Assessment Committee has suggested to stress the development of oral and 
written communications skills, promote student work in groups, as well as organize 
conferences and support the work of student associations. 
 
The capstone projects in SA216 Water Supply II and SA446 Water Treatment II should be 
carried out by student teams of at least 3 members. Also, faculty has been asked to 
promote students participation in the Students Project Contest hold every semester where 
student teams submit a report and defend their projects in front of a jury in order to 
promote oral and written communication skills. Likewise, the College Dean Office has 
supported the participation of students for presenting papers and projects in congresses 
and events of the Peruvian Society of Sanitary and Environmental Engineers and the 
Peruvian Engineers Association. 

 
 
(b) Satisfaction Level with Education Received at UNI 

The Program Assessment Committee also evaluates the satisfaction level of alumni 
regarding the education received at UNI. Alumni were asked to score how much they are 
satisfied with the professional formation received at UNI considering a range from 1 to 6 
with 6 representing the highest score. This satisfaction level reflects the graduate 
preparedness to insert and succeed into the job market. 

Table 4.4 shows the results of the survey conducted in year 2016. It is noted that 84% of 
respondents scored a satisfaction level equal or more than 4, and 18% of respondents 
scored the highest level of 6 which means that they are completely satisfied with education 
received at UNI. The average level is 4.75 (over 6) which is considered high. These results 
verify the quality of the professional formation received at UNI which prepares graduates 
for a fruitful professional practice satisfying modern engineering needs and requirements. 

 

 

 

 

 

 

 

 



                   Table 4.4.  Satisfaction Level with Education Received at UNI 

Level Percentage of 
Respondents 

6 18% 

5 55% 

4 11% 

3 16% 

2 0% 

1 0% 
 

Average 4.75 

 

 

(c) Other information from the survey 

The alumni survey included also questions to gather information regarding graduate job 
conditions. The following information was obtained. 
 
Sector where graduates work: 
           

Sector Percentage 

Government 36% 

Mining 20% 

Industry 17% 

Construction 16% 

Services 7% 

Other 4% 
 
 
 
 

84% 



 
Graduates professional duties and activities in the field of: 
 

Field Percentage 

Operations 36% 

Maintenance 15% 

Design 14% 

Logistics 10% 

Quality  10% 

Costs and Budgets 5% 

Consultancy 5% 

Others 5% 

 
 
Time to find last job: 
 

Time Percentage 

Less than two months 18% 

Between two and four months 52% 

More than four months 25% 

No job 5% 
 
 
 
Average monthly salary: 
 

Time Percentage 

More than 5,000 soles 16% 

Between 4,000 and 5,000 soles 34% 

Between 2,000 and 4,000 soles 38% 

Less than 2,000 soles 12% 

                          3.30 soles = 1 US dollar 
 
 



A.2.3.  Employers Survey 

(a) Attainment of Program Educational Objectives 
 
The Program Assessment Committee conducted a survey to employers to evaluate the 
graduates level of attainment of Educational Objectives as seen from employers 
perspective, as well as to appraise the professional performance of sanitary engineers 
graduated from UNI. 
 
The survey is proposed to be conducted every three years for employers of alumni 
graduated in the last five years respect to the date of the survey. The last survey was 
carried out in year 2016 via Internet using a specialized web platform. A total of 78 
employers were contacted through electronic mail and asked to complete the survey, 
obtaining 25 responses (32%). 
 
The employer survey has the same questions as the alumni survey for the first four 
Educational Objectives (Technical Competence, Adaptability and Achievement, 
Communication and Teamworking, Professionalism). For the fifth Educational Objective 
(Continuing Education) the question was regarding graduate eagerness to master job 
methods and techniques through training and self-learning, as well as to know and apply 
company rules and procedures. 
 
Employers have been asked to evaluate graduates performance according to the following 
scale: 
     
     Very High:   The graduate performance exceeds expectations and job 
                         requirements. The graduate is ranked in the top 10% of similar  
                         employees. Score 4. 
 
     High:           The graduate performance exceeds job requirements. The  
                         graduate is ranked in the next 20% of similar employees. Score 3. 
 
     Medium:      The graduate meets performance requirements. They do not  
                         require more help than is normally required by the position. 
                         The graduate is ranked in the next 40% of similar employees. 
                         Score 2. 
 
      Low :           The graduate performance does not meet expectations and job 
                          requirements. The graduated needs guidance and counseling  
                          and a performance improvement plan. The graduate is ranked in 
                          the lowest 30% of similar employees. Score 1. 
 
     No opinion:   The employer does not know the graduate performance regarding  
                          the particular Educational Objective. Score 0.    
 



The summarized results of the survey are show in Table 4.5. The results indicate that 84% 
of all employers consider that sanitary engineers from UNI have a job performance level 
Very High or High for all Educational Objectives except for Communication and 
Teamworking which has an attainment level of 76%. Although the desired metric of 75% 
has been overcame, the Program Assessment Committee has suggested to stress the 
development of oral and written communications skills as well as to promote student work 
in groups.  
 
The capstone projects in SA216 Water Supply II and SA446 Water Treatment II should be 
carried out by student teams of at least 3 members. Also, faculty has been asked to 
promote students participation in the Students Project Contest hold every semester where 
student teams submit a report and defend their projects in front of a jury in order to 
promote oral and written communication skills. Likewise, the College Dean Office has 
supported the participation of students for presenting papers and projects in congresses 
and events of the Peruvian Society of Sanitary and Environmental Engineers and the 
Peruvian Engineers Association. 

 

Table 4.5.  Attainment of Educational Objectives – Employers Survey 

Educational 
Objective Very High High Medium Low No 

opinión 

Technical 
Competence 24% 60% 16% 0% 0% 

Versatility and 
Adaptability  36% 52% 12% 0% 0% 

Communication  and 
Teamworking 24% 52% 24% 0% 0% 

Professionalism 32% 52% 16% 0% 0% 

Continuing 
Education 32% 56% 12% 0% 0% 

 
 

 

 



 

(b)  Employers General Appraisal on Graduate Performance  

The Program Assessment Committee also evaluates the satisfaction level of employers 
regarding the global job performance of sanitary engineers graduated from UNI. For that, 
employers were asked to score their satisfaction level in a range from 1 to 6 with 6 
representing the highest score.  

Table 4.6 shows the results of the survey conducted in year 2016. It is noted that 84% of 
respondents scored a satisfaction level equal or more than 4, and 12% of respondents 
scoring the highest level of 6. The average level is 4.56 (over 6) which is considered 
relatively high. These results verify the quality of the professional formation received at 
UNI which prepares graduates for a fruitful professional practice satisfying modern 
engineering needs and requirements. 

 

   Table 4.6.  Employers General Appraisal on Graduates Performance  

Score Percentage of 
Respondents 

6 12% 

5 48% 

4 24% 

3 16% 

2 0% 

1 0% 
 

Average 4.56 

 

 

84% 



 

B.  Assessment and Evaluation of Student Outcomes 

Student Outcomes are periodically revised and evaluated. Some of these processes are 
conducted every three years, others every year or every academic semester. The 
evaluation of Student Outcomes considers two aspects: 

• Evaluation of the pertinence of Student Outcomes 

• Evaluation of the attainment of Student Outcomes   

  

B.1.  Pertinence of Student Outcomes 

To evaluate the pertinence of Student Outcomes, the following sources of information 
have been considered: 

 

(a) Faculty 

Faculty analyzes the pertinence and scope of Student Outcomes and provides 
suggestions and comments about the knowledge, skills and attitudes of students to 
achieve them. The faculty validates the pertinence of Student Outcomes or could suggest 
changes in their definition and/or scope. 

Faculty meetings are held every year but the Program Chair could also convoke faculty 
members and Executive Committee to analyze and discuss on Student Outcomes. The 
last faculty meeting was held in 2016. Changes and adjustments of Student Outcomes 
could be carried out every three years.  

The Faculty provides their suggestions and comments in the meetings or by electronic 
mail which are revised and analyzed by the Program Assessment Committee. 

 

(b) Industrial Advisory Board 

The Industrial Advisory Board provides suggestions and comments on the pertinence, 
sufficiency and applicability of Student Outcomes. The Board validates the adequacy and 
pertinence of Student Outcomes or could  suggests changes in their definition or scope 
considering technology and market trends in Sanitary Engineering, as well as the future 
vision of this engineering field. 

It is planned the Industrial Advisory Board meets every year with the members of the 
Program Assessment Committee PAC and invited graduates. However more frequent 
meetings could be celebrated if required by the PAC. The last official meetings were held 



in years 2016 and 2017. However, the College Dean and Program Chair have continuous 
contact with the members of the Industrial Advisory Board through informal meetings and 
electronic mail to inform and analyze the course of the Program. 

 

B.1.1.  Criteria to Determine the Pertinence of Student Outcomes 

The following criteria have been considered to determine the pertinence of Student 
Outcomes: 

Faculty:  Al least 75% of faculty members “Agree” or “Strongly Agree” with the proposed 
Student Outcomes. 

Industrial Advisory Board: Consensus among all Advisory Board members regarding the 
pertinence of Student Outcomes. 

 

B.1.2.  Results Regarding the Pertinence of Student Outcomes  

(a) Faculty Survey 

A total of 40 faculty members took part in the meetings or electronic mail survey to analyze 
the pertinence of Student Outcomes. The results of the analysis are shown in Table 4.7. It 
is clearly noted that more than 95% of faculty members “Agree” or “Strongly Agree” with 
the pertinence of each Student Outcome. For some Student Outcomes, the percentage of 
agreement is 100%. 

 

 

 

 

 

 

 

 

 

 

 



 

Table 4.7.  Pertinence of Student Outcomes. Faculty Survey. 

Student                    
Outcome 

Strongly 
Agree Agree Partially 

Agree 
Disagree     

No Opinion 

Engineering Design 98% 20% 0% 0% 

Problem Solving  90% 10% 0% 0% 

Science Application 100% 0% 0% 0% 

Experimentation 100%  0% 0% 0% 

Modern Engineering Practice 93% 7% 0% 0% 

Engineering Impact 80% 20% 0% 0% 

Project Management 80% 15% 5% 0% 

Environmental Appraisal 87% 13% 0% 0% 

Lifelong Learning 88% 12% 0% 0% 

Contemporary Issues 70% 25% 5% 0% 

Ethics and Responsibility 80% 20% 0% 0% 

Communication 90% 5% 5% 0% 

Teamworking 85% 10% 5% 0% 

 

 

 



Some faculty members made the following comments and recommendations regarding the 
Student Outcomes:  

• There should be a Student Outcome on Research and Development with 
graduates capable to carry out projects of applied research and technological 
development in Sanitary Engineering. 
 

• The Program should promote the development of multidisciplinary projects with 
graduates, faculty and students from different Colleges. 

• There should be a Student Outcome on Social Responsibility and Sustainability 
with graduates capable of making integral and sustainable proposals to solve 
engineering problems. 

• Graduates should exhibit order and discipline, a vocation of service and a 
predisposition to continuous change. 

The Program Assessment Committee has evaluated these comments and suggestions 
and incorporated those conducting to a clearer and concise definition of Student 
Outcomes. 

 

(c)  Results from Industrial Advisory Board   

The Industrial Advisory Board met with the Program Assessment Committee PAC to 
evaluate the definition and scope of each Student Outcome. Some recommendations were 
made to adjust the scope of Student Outcomes which were analyzed by the PAC. There 
was a general consensus among all Advisory Board members regarding the pertinence of 
Student Outcomes. It was specially emphasized the importance of including Project 
Management, Environmental Appraisal, Communication and Teamworking as Student 
Outcomes considering the demands of the Sanitary Engineering job market requiring 
proactive, communicative and diligent engineers.  
 
 

B.2.  Attainment of Student Outcomes   

A comprehensive assessment and evaluation processes have been established for the 
Sanitary Engineering Program in order to ensure that students attain the Student 
Outcomes upon graduation.  

For every Outcome several attainment evidences have been defined and verified. 
Likewise, a desired metric has been established for each evidence measure to determine 
if the metric has been satisfied and the Student Outcome achieved. If the metric is not 
satisfied, an improvement action is proposed and implemented and its results are 
documented in a continuous improvement process. 



 

B.2.1.  Assessment and Evaluation Processes of Student Outcomes 

The assessment and evaluation of Student Outcomes are carried out in a collective way 
with the participation of the faculty of the Sanitary Engineering Program and with the 
guidance of the Program Assessment Committee that proposes the assessment and 
evaluation methods and conducts the whole assessment process. The data and 
information related to each Student Outcome are analyzed by faculty and the Program 
Assessment Committee who extract conclusions and proposes recommendations to make 
the necessary changes that lead to the improvement of the Program. The assessment and 
evaluation processes are carried out every year with information collected in the last two 
semesters. 

The structure of the assessment and evaluation processes of Student Outcomes is shown 
in Figure 4.2 where the assessment tools are presented as well as the improvement 
actions commonly taking place. In the following, the assessment tools are described and 
the results of the evaluation of Students Outcomes are presented and analyzed. Also, the 
actions for continuous improvement are described and their results validated. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.2  Continuous Improvement Program 
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B.2.2.  Assessment Tools 

The collection of meaningful and relevant data is an important issue of the Student 
Outcomes assessment process. A set of tools have been defined within the Sanitary 
Engineering Program in order to assure reasonable and accurate data for assessment. 
The following tools have been established: 

• Course Level Assessment 

• Assessment of Student Projects 

• Assessment of Senior Design Projects 

• Assessment of Co-Op Work Experience 

• Senior Exit Outcomes Survey 

• Alumni Survey 

• Employers Survey 

Each Student Outcome is assessed based on information obtained from at least three 
assessment tools. 

 

(a)  Course Level Assessment 

The following information has been considered for course level assessment: 

• Course Portfolio 

• Course Entrance Test 

• Instructor Semester Report 

 

Course Portfolio 

At the beginning of the academic semester, each course instructor is asked to provide all 
relevant information regarding course development and students learning outcomes. This 
information is compiled in a course portfolio which includes the syllabus, sample of graded 
evaluations, laboratory guides, tests, homework, laboratory reports and project reports for 
Good, Fair and Poor work. 



Each course has a number of learning outcomes, usually between 5 and 8 which are 
related to Student Outcomes. By evaluating the achievement of learning outcomes, faculty 
evaluates the achievement of Student Outcomes in their particular course. 

The information of the portfolio is used by the Program Assessment Committee to verify 
that the course learning objectives and Student Outcomes have been achieved at the 
expected level and to make any change, if necessary, for improvement. 

 

Course Entrance Test 

Instructors of all courses of the curriculum are asked to take an entrance test in the first 
two weeks of the academic semester to verify that students possess the required 
knowledge and skills to take the course. Until year 2014 the entrance test was voluntary 
being the instructor who decided if the test is taken or not. However, since the first 
semester of 2015 the test is mandatory for all courses.     

Each instructor presents to the corresponding Academic Department Head the report of 
the results of the entrance test which are analyzed for taking actions for improvement. The 
results of the entrance tests not only provide information to instructors and Academic 
Department Heads about the prerequisite courses for improvement, but also help the 
instructor tailor teaching the course in a given term to adjust for the particular level of 
knowledge and skills of students. If the instructor finds students do not adequately know 
some themes, proceeds with a review in order to assure that all students possess the 
required background knowledge and skills to take the course. 

The results of the entrance tests are also used for making proposals of modifications and 
adjustments of the curriculum. 

 

Instructor Semester Report (Course Report) 

After finishing the academic semester, each instructor should submit the course report 
informing about the main outcomes of the semester. It includes information regarding 
number of approved and disapproved students, students attendance and punctuality, use 
of Virtual Class platform, syllabus completion level, infrastructure quality and availability, 
comments on students academic performance, and suggestions for course and Program 
improvement. 

The course report is presented to the corresponding Academic Department Head who 
afterwards present it to the Program Assessment Committee to verify that lectures have 
been properly delivered and that the course achieves its goals and outcomes. 

 

(b) Assessment of Design Projects 



The curriculum of the Sanitary Engineering Program has been designed so that students 
should complete several design projects as part of the course work. There are courses 
with moderate design content as well as courses whose main focus is design. In design 
courses, students are presented (or identify) a problem to be solved using Sanitary 
Engineering techniques. Students analyze the problem, its requirements and restrictions, 
and propose and compare solution alternatives, select the most appropriate satisfying 
requirements and implement it, considering aspects such as cost, development time and 
schedules, constructability, usability, team work assignments, safety and health risks, 
environmental impact, as well as social factors and ethical issues. 

Student projects are evaluated in the Student Project Contest organized by the Sanitary 
Engineering Program at the end of each academic semester. In the Contest, projects are 
grouped in three categories:  

- Initial Courses Category: Projects of courses from the first to the third academic 
semester of the curriculum    

- Medium Courses Category: Projects of courses from the fourth to the seventh 
academic semester of the curriculum.    

- Advanced Courses Category: Projects of courses from the eighth to the tenth 
academic semester of the curriculum.    

Student teams present their projects and course final works in front of a jury composed by 
faculty and engineers from industry who evaluate student work according to the attainment 
level of Student Outcomes.  

 

(c)  Assessment of Senior Design Projects  

In the ninth and tenth academic semesters of the curriculum students should take the 
courses SA216 Water Supply II and SA446 Water Treatment II to complete the capstone 
design projects integrating the knowledge and skills acquired along the curriculum. 
Students, under the guidance of an instructor advisor, complete the design projects 
starting from the initial identification of the problem or necessity and culminating with the 
final demonstration of the designed Sanitary Engineering work which represents the 
proper solution satisfying problem requirements and constraints. 

The capstone project represents the culmination of the entire engineering design 
experience. Students should demonstrate understanding of theoretical developments and 
applications of engineering to solve real world problems. Besides technical aspects, 
design projects incorporate the following considerations: constructability, times and 
schedules, cost and economics, work assignments and teamworking, sustainability, 
environmental impact, health and safety, social and political impact, ethics and so on. 



The assessment and evaluation of senior design projects are carried out along the design 
process, as well as at the end of the academic semester, during the Students Projects 
Contest when students have to defend the project in an oral presentation in front of a jury 
composed by faculty members, as well as invited practitioner engineers from industry. 

The results of the evaluation are used next academic semester to assess the achievement 
of Student Outcomes at the higher level, since SA216 Water Supply II and SA446 Water 
Treatment II represent the final and complete design experience of the Sanitary 
Engineering curriculum. 

 

(d)  Assessment of Co-Op Work Experience 

According to graduation requirements, to graduate from the Sanitary Engineering 
Program, students must complete 480 hours of Co-Op work (pre-professional practice) in 
a company or industry related to Sanitary Engineering. At the end of each practice, the 
company supervisor fills out a survey evaluating the performance of the student in the 
company environment. Aspects as technical knowledge and skills, communication and 
teamworking abilities, punctuality and responsibility, self-motivation and ethical sense are 
evaluated by the Co-Op supervisor. 

Data from Co-Op work is collected continuously along the academic semester as students 
complete the Co-Op experience. However, the assessment of the Co-Op work experience 
is done once per year using data collected during the previous academic year in order to 
make any change, if necessary, for continuous improvement. 

 

 (e) Alumni Survey 

The Program Assessment Committee PAC conducts alumni surveys every three years to 
collect data for assessing and evaluating the achievement of Student Outcomes from the 
alumni perspective. The Coordinator of the PAC elaborates a web survey containing the 
list of Student Outcomes and their criteria. The Program keeps a data base of alumni with 
their relevant personal and professional information. 

The last survey was carried out in year 2016. A total of 182 graduates were contacted 
through electronic mail and asked to complete the survey 99 graduates (54%) responded 
the survey. The results of the survey are used to evaluate the level of attainment of 
Student Outcomes in order to make changes, if necessary for improvement.      

The results of the last survey are shown in Table 4.9 where it is noted that more than 84% 
of the respondents “Agree” or “Strongly Agree” with the attainment of all Student 
Outcomes except Project Management ad Contemporary Issues with 80%. Likewise, 
Environmental Appraisal, Lifelong Learning, Ethics and Responsibility, Communications 
and Teamworking Outcomes have 84% or 85% of respondents that “Agree” or “Strongly 



Agree” with the attainment of the Outcomes. Although the desired metric of 75% 
(respondents “Agree” or “Strongly Agree” with the attainment of the Outcomes) have been 
achieved, the Head of each Academic Department convoked a meeting with faculty 
members to analyze these results and asked them to stress the development of these 
Student Outcomes promoting student complete project reports, participate in class open 
discussions, cases analysis, bibliography search and group work assignments.   

Also, in order to promote the development of English communications skills, students have 
been asked to read and understand the English report “Engineers Code of Ethics” to be 
afterwards evaluated. This reading and evaluation were carried out in the following 
courses: SA312 Ecology, SA125 Environmental Sanitation II, SA245 Sewer and Fluvial 
Drainage, AHD65 Constitution and Human Rights, AA226 Economic Theory. 

 

 

Table 4.9.  Achievement Level of Student Outcomes. Alumni Survey 

Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Engineering Design 51% 39% 10% 0% 

Problem Solving  56% 34% 10% 0% 

Science Application 48% 42% 10% 0% 

Experimentation 44%  48% 8% 0% 

Modern Engineering Practice 48% 42% 10% 0% 

Engineering Impact 65% 30% 5% 0% 

Project Management 36% 44% 15% 5% 

Environmental Appraisal 44% 41% 15% 0% 

Lifelong Learning 48% 37% 15% 0% 



Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Contemporary Issues 45% 35% 15% 5% 

Ethics and Responsibility 60% 25% 15% 0% 

Communication 40% 44% 16% 0% 

Teamworking 44% 41% 15% 0% 

 

 

 (f) Employers Survey 

The Program Assessment Committee PAC conducts employers surveys every three years 
to collect data for assessing and evaluating the achievement of Student Outcomes from 
the employers perspective. The Coordinator of the Program Assessment Committee 
elaborates a web survey containing the list of the Student Outcomes and their criteria. 
Information from employers is obtained through the alumni survey where graduates are 
asked to provide the name, position and electronic mail of their direct supervisors. 

The last survey was carried out in year 2015. A total of 78 employers were contacted 
through electronic mail and asked to complete the survey, 25 employers (32%) responded 
the survey. The results of the survey are used to evaluate the level of achievement of 
Student Outcomes in order to make changes, if necessary for improvement.      

The results of the last survey are shown in Table 4.10 where it is noted that more than 
80% of the respondents “Agree” or “Strongly Agree” with the attainment of all Student 
Outcomes except Project Management, Communications and Teamworking Outcomes 
which have 76%. Likewise, Environmental Appraisal and Contemporary Issues Outcomes 
have 20% of respondents that partially agree with the attainment of these Outcomes. 
Although the desired metric of 75% (respondents “Agree” or “Strongly Agree” with the 
attainment of the Outcomes) have been achieved, the Head of each Academic 
Department convoked a meeting with faculty members to analyze these results and asked 
them to stress the development of these Student Outcomes through student project 
reports and class open discussions, cases analysis, bibliography search and group work 
assignments.   

Also, in order to promote the development of communications and teamworking skills, the 
Sanitary Engineering Program organizes every semester the Students Project Contest 



where the best projects of every course are presented and defended by students in front of 
a jury composed by faculty members and practitioners engineers from industry. Student 
projects should be carried out in groups of at least three students who should also submit 
a written report and an oral presentation. Also, faculty is asked to promote the reading and 
discussion of technical papers written in English. 

Also, in order to promote the development of Project Management Outcome, faculty 
advising capstone projects, SA216 Water Supply II and SA446 Water Treatment II are 
asked to stress the importance students complete schedules and budgets of the project.   

 

Table 4.10.  Achievement Level of Student Outcomes. Employers Survey. 

Student                    
Outcome 

Strongly 
Agree Agree Partially 

Agree 
Disagree     

No Opinion 

Engineering Design 40% 48% 12% 0% 

Problem Solving  44% 44% 12% 0% 

Science Application 44% 44% 12% 0% 

Experimentation 40%  48% 12% 0% 

Modern Engineering Practice 48% 36% 16% 0% 

Engineering Impact 48% 40% 12% 0% 

Project Management 36% 40% 20% 4% 

Environmental Appraisal 36% 44% 20% 0% 

Lifelong Learning 52% 36% 12% 0% 

Contemporary Issues 36% 44% 20% 0% 

Ethics and Responsibility 52% 32% 16% 0% 



Student                    
Outcome 

Strongly 
Agree Agree Partially 

Agree 
Disagree     

No Opinion 

Communication 32% 44% 20% 4% 

Teamworking 36% 40% 20% 4% 

 

 

 

(e) Senior Exit Outcomes Survey 

The Program Assessment Committee PAC conducts Senior Exits Outcomes surveys at 
the end of every academic semester to collect data for assessing and evaluating the 
achievement of Student Outcomes from the perspective of graduating students. Students 
complete a survey containing the list of Student Outcomes indicating its level of 
achievement. One member of the PAC is responsible of taking the survey, processing the 
results and inform to the Assessment Committee. 

Likewise, the Program Chair or any member of the Program Assessment Committee could 
call a sample of graduating students for a meeting to talk and analyze about the 
achievements of Student Outcomes as well as to gain a clearer insight on the students 
experience at UNI. 

In semester 2016-2 the survey was completed by 20 students and in semester 2016-2 by 
19 students. The results of surveys and meetings are evaluated by the Program 
Assessment Committee in order to make any change, if necessary, for improvement. 

Table 4.11 and Table 4.12 show the results of the surveys conducted at the end of 
semesters 2015-2 and 2015-1, respectively. In the 2015-2 survey, it is clearly noted that 
more than 85% of respondents “Agree” or “Strongly Agree” with the attainment of all 
Student Outcomes except for Project Management, Environmental Appraisal and 
Contemporary Issues Outcomes with 80%. Although the desired metric of 75% 
(respondents “Agree” or “Strongly Agree” with the attainment of the Outcomes) have been 
achieved, the Head of each Academic Department convoked a meeting with faculty 
members to analyze these results and asked them to stress the development of these 
Student Outcomes through student project reports and open discussions, cases analysis, 
bibliography search and group work assignments.  Also, faculty in charge of design project 
courses are asked to stress the consideration of environmental and ethical issues in the 
design process. 



It is also noted an improvement in the attainment level for semester 2015-2 respect to 
semester 2015-1.These results verify the preparedness of Sanitary Engineering senior exit 
students to incorporate into de labor market and succeed in a highly demanding 
workplace.  

 

 Table 4.11.  Achievement Level of Student Outcomes. Senior Exit Survey. 2015-2 

Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Engineering Design 45% 50% 5% 0% 

Problem Solving  55% 40% 5% 0% 

Science Application 53% 42% 5% 0% 

Experimentation 45%  50% 5% 0% 

Modern Engineering Practice 40% 45% 15% 0% 

Engineering Impact 55% 40% 5% 0% 

Project Management 35% 45% 20% 0% 

Environmental Appraisal 40% 40% 20% 0% 

Lifelong Learning 60% 35% 5% 0% 

Contemporary Issues 35% 45% 20% 0% 

Ethics and Responsibility 48% 42% 10% 0% 

Communication 55% 35% 10% 0% 



Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Teamworking 55% 35% 10% 0% 

 

 

 

 

Table 4.12.  Achievement Level of Student Outcomes. Senior Exit Survey. 2015-1 

Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Engineering Design 35% 60% 5% 0% 

Problem Solving  35% 60% 5% 0% 

Science Application 43% 52% 5% 0% 

Experimentation 50%  40% 10% 0% 

Modern Engineering Practice 40% 45% 15% 0% 

Engineering Impact 53% 37% 10% 0% 

Project Management 35% 45% 20% 0% 

Environmental Appraisal 35% 45% 20% 0% 

Lifelong Learning 60% 35% 5% 0% 

Contemporary Issues 35% 45% 20% 0% 



Student                    
Outcome 

Strongly 
Agree 

Agree Partially 
Agree 

Disagree     
No Opinion 

Ethics and Responsibility 43% 47% 10% 0% 

Communication 50% 40% 10% 0% 

Teamworking 50% 40% 10% 0% 

  


