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INTRODUCTION 
 
 There are several ways to determine the success of a project, but probably the most 
accepted one is the degree to which the project has met its objectives.  Of course, this implies 
that these objectives were clearly defined beforehand, and that they are achievable, 
measurable, and realistic.  Academic programs are no exception to this.  The success of an 
academic program is determined by the extent to which it enables students to attain its 
objectives.  Thus, curriculum design, course contents and educational strategies must be 
properly oriented to the attainment of the program objectives.  Most of these objectives are 
related to student learning and are usually expressed in terms of student outcomes.  That is, in 
terms of the concepts that students comprehend, the skills they have developed, and the 
attitudes or behaviors they exhibit by the time of graduation. 
 

Student outcomes should be in turn aligned with the professional characteristics that 
the graduate must acquire in the first few years of his professional career.  To the extent that 
graduates have attained the corresponding student outcomes, a reasonable inference can be 
made that they are well prepared to acquire the professional characteristics that these 
outcomes are aligned with, once they have worked for some time. 
 
 Several accreditation agencies follow a similar approach for designing and assessing 
academic programs, although there may be some differences in the terms used.  Some 
examples are: 
 

• ABET1. ABET explicitly uses the term “student outcomes”.  According to this 
organization “Student outcomes relate to the knowledge, skills and behaviors that 
students acquire as they progress through the program and describe what students 
are expected to know and be able to do by the time of graduation. Defining 
educational objectives and student outcomes provides faculty with a common 
understanding of the expectations for student learning and supports consistency 
across the curriculum, as measured by performance indicators.” … “Assessments 
offer a framework through which you can identify, collect and prepare data to 
evaluate the attainment of student outcomes and program educational objectives.” 
(See http://www.abet.org/accreditation/get-accredited/assessment-planning/ .) 
 

                                                           
1 ABET was previously known as “Accreditation Board for Engineering and Technology”.  

“ABET is a nonprofit, non-governmental organization that accredits college and university 
programs in applied and natural science, computing, engineering and engineering 
technology.” (www.abet.org) 

http://www.abet.org/accreditation/get-accredited/assessment-planning/
http://www.abet.org/
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• AACSB2. AACSB uses the term “program learning goals” instead of “learning 
objectives” or “student outcomes”. In its standard # 8 (Curricula Management 
and Assurance of Learning) it states “The school uses well-documented, 
systematic processes for determining and revising degree program learning 
goals; designing, delivering, and improving degree program curricula to achieve 
learning goals; and demonstrating that degree program learning goals have 
been met.” … “Learning goals state the educational expectations for each degree 
program. They specify the intellectual and behavioral competencies a program is 
intended to instill. In defining these goals, the faculty members clarify how they 
intend for graduates to be competent and effective as a result of completing the 
program.” (See https://www.aacsb.edu/-
/media/aacsb/docs/accreditation/standards/2018-business-
standards.ashx?la=en ) 

 

• LCME3.  LCME follows a similar approach for designing and assessing academic 
programs, as stated in Standards 6 (Competencies, Curricular Objectives, and 
Curricular Design) and 8 (Curricular Management, Evaluation, and Enhancement) of 
the Standards for Accreditation of Medical Education Programs Leading to the M.D. 
Degree (2018).  (See Functions and Structure of a Medical School - (contains the 
LCME Standards), http://lcme.org/publications/#Standards). 

 
Specifically, Standard 6 specifies that “…Medical education program objectives are 
statements of the knowledge, skills, behaviors, and attitudes that medical students 
are expected to exhibit as evidence of their achievement by completion of the 
program.”.  Standard 6.1 states that medical education program objectives must be 
defined “…in outcome-based terms that allow the assessment of medical students’ 
progress in developing the competencies that the profession and the public expect of 
a physician.” 

 
 Therefore, the assessment of an academic program should concentrate on collecting 
and analyzing data on the attainment of its objectives, as evidenced by the student outcomes.  
(From now on we will refer indistinctively to program objectives and student outcomes.) 
 

The following section presents some basic terms, concepts, and approaches related to 
program assessment, so as to contextualize the methodology that we propose to assess a 

                                                           
2 AACSB stands for “Association to Advance Collegiate Schools of Business (formerly 

American Assembly of Collegiate Schools of Business)”. “AACSB provides internationally 
recognized, specialized accreditation for business and accounting programs at the 
bachelor's, master's, and doctoral level.” (www.aacsb.edu) 

 
3 LCME stands for “Liaison Committee on Medical Education”. “The LCME is recognized as the 

reliable accreditation authority for MD programs by U.S. medical schools and their parent 
universities.” (www.lcme.org) 

https://www.aacsb.edu/-/media/aacsb/docs/accreditation/standards/2018-business-standards.ashx?la=en
https://www.aacsb.edu/-/media/aacsb/docs/accreditation/standards/2018-business-standards.ashx?la=en
https://www.aacsb.edu/-/media/aacsb/docs/accreditation/standards/2018-business-standards.ashx?la=en
http://lcme.org/publications/#Standards
http://www.aacsb.edu/
http://www.lcme.org/
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computing program.  Subsequent sections present an assessment example and illustrate the 
assessment cycle. 
 
 

ASSESSMENT TERMS AND CONCEPTS 
 
Some basic terms 
 

According to Suskie (2009), “Because the assessment of student learning in higher 
education is relatively new compared to many other fields of study, and because it has been 
undertaken by people from disciplines with widely different orientations, the vocabulary of 
assessment is not yet standardized”.  Therefore, it helps to specify what we mean by some 
terms that we will be frequently using.  
 

• Definition.  The definition of the learning objectives for the academic program in 
terms of student outcomes.  These learning objectives constitute the framework 
for the design of the enabling and the assessment processes. 
 

• Enabling.  The identification and implementation of processes that allow 
students to achieve the desired outcomes.  The design of the curriculum, the 
contents of the courses, extracurricular activities, and educational strategies, are 
all important parts of the enabling process.  The enabling activities have to be 
fully aligned with the learning objectives defined for the program. 
 

• Assessment.  The identification, collection and analysis of data to measure the 
achievement of program objectives and to support accountability.  Assessment 
data can be collected within the courses (“course-embedded”), as separate 
activities (“non-course-embedded”), or as a combination. 
 

• Evaluation.  The interpretation of the results obtained from the assessment in 
order to determine program effectiveness and/or to improve the achievement of 
program objectives.  In other words, “assessment” feeds “evaluation” which 
identifies corrective actions to improve program effectiveness.  These actions 
may be related to the products of any of the previous steps, like the assessment 
methods, course contents, curriculum design, or even the learning objectives. 
 

• Implementation (or “Closing the loop”).  The identification and implementation 
of any necessary corrective actions arising from the results of the evaluation.  It 
also includes assigning responsibility for the actions and following-up on their 
implementation status. 
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Why to assess? 
 

The main reason to assess is to collect data about the effectiveness of the program in 
order to improve it and to evidence accountability to stakeholders (Suskie 2009).  And grades 
do not necessarily provide that data.   
 
 In many programs grading standards are inexistent or inconsistent among professors of 
the same course.  And sometimes, not all the criteria used to calculate a grade are related to 
program learning objectives.  But even if they are, a grade usually bundles the final result of 
several learning objectives, not just one.  A student may achieve some, but not all of the 
objectives, and still get a passing grade.  In the following example, the student average was 
calculated using three criteria, each associated to an objective.  Weights used were 30%, 30%, 
and 40%.  Assuming a minimum attainment target of 70, the objectives represented by the first 
two criteria were perfectly attained by the student, with a score of 100 each, but not the third 
one, in which he got a 50.  Even though, he got a final average of 80, which is equivalent to a 
passing grade of “B”.  If we use the final average to assess the attainment of the three 
objectives, the conclusion would be that all three were attained with a score of 80. 
 
 Student average =.30(100)+.30(100)+.40(50)=80 
 
 The idea is to make sure each outcome is assessed independently of others, which is not 
the case when grades are used for assessment. 
 
Value-added versus performance-based assessment 
 
 Value-added assessment seeks to demonstrate that students have learned because of 
the enabling they have gone through, not because of other factors.  It usually has a pre-post 
design.  Because pre-tests are subject to student manipulation, its major challenge is motivating 
students to participate and to do their best.  An important consideration when using value-
added assessment is that a big change between pre and post results does not necessarily mean 
that students have achieved the expected performance level.  For example, a pre-test score of 
10% may increase to 50% in the post test, which is a five-fold increase.  But an attainment rate 
of 50% may still be low compared to a target of, for example, 75%. 
 

Performance-based assessment seeks to demonstrate that students are performing at 
the levels expected by the academic program.  An important consideration when using 
performance-based assessment is that, although we can evidence that students are attaining 
program objectives, we cannot evidence that this attainment was due to the enabling process 
implemented through the program.  But this evidence may not be necessary in disciplines in 
which students are not expected to know much at the entry level, like Biotechnology or 
Aeronautical Engineering.  Some accreditation agencies, like ABET and AACSB, do not require 
value-added assessment due to the complexities that it entails. 
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Classroom or course-level assessment versus program assessment 
 

Classroom or course-level assessment is related to course learning objectives, not 
necessarily to program learning objectives.  It is performed by the professor and usually its 
main objective is to support the grading process, thus results have to be personalized and the 
process must include each student individually.  Program assessment is related to program 
objectives.  It is performed by management, and it is usually not oriented towards a grade, thus 
results need not be personalized.  It does not even have to include all students.  A student 
sample may be used to project results for all students, thus facilitating the process.  This type of 
assessment may or may not be embedded in program courses. 
 
Sampling 
 
 The assessment process does not have to include the whole student population.  
Sampling can be performed to accelerate and facilitate the process, particularly when there is a 
large number of students in the program.  When performing sampling, special care must be 
taken regarding issues like choosing the students that will participate in the assessment 
activities, awarding credit (if any) to these students, and motivating them to do their best.  
Improper handling of these things may introduce bias into the process. 
 
Course embedded versus non-course embedded assessment 
 
 Program assessment can be performed within a course, in which case it would be 
“course embedded”, or as separate assessment activities, like exit interviews or graduating 
senior surveys, in which case it would be “non-course embedded”.  It is a challenge to motivate 
students to participate and to do their best in assessment activities, particularly in the non-
course embedded ones, which usually are not related to a course grade.  Assigning grading 
value to assessment results is a way of motivating student participation and improving the 
reliability of results. 
 
Direct versus indirect assessment methods 
 
 Assessment methods refer to the way data is collected in the assessment process. 
Methods could be direct or indirect.  Direct methods measure (usually by a third party) student 
performance against a set of criteria.  In direct methods students “demonstrate” what they 
have learned or developed by answering questions or demonstrating skills and behaviors.  It is 
not based on the opinion or perception of students, but on what they can evidence regarding 
the effectiveness of the learning process.  Some examples of direct assessment methods are 
standardized exams, performance appraisal (through projects), oral exams, behavioral 
observations, short essays, and structured exit interviews.  Usually these methods are prepared 
by a group of persons, among other things, to avoid personal biases or preferences. 
 

file:///E:/MyDocumentsUPRStartingJune192017/UPR/Clemente/ProposedAssessmentMethodology/ExcelWorksheets/GuideToConductTheExitInterview.docx
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 Indirect assessment methods are measures of student performance as perceived by the 
student.  Some examples are surveys, focus groups, and unstructured exit interviews, in which 
students openly express their positions regarding what they have learned or developed.  
Indirect assessment is based on the opinion of students regarding the effectiveness of the 
learning process. 
 
Assessment versus experimental research 
 
 Although experimental research can be performed within an academic program, it 
cannot be used as a substitute for assessment.  “Traditional empirical research is conducted to 
test theories, while assessment is a form of action research, a distinct type of research whose 
purpose is to inform and improve one’s own practice rather than make broad generalizations.” 
(Suskie, 2009) An important methodological difference is that assessment does not use a 
control group (who participates in the learning activities), as experimental research does. 
 
The need to aggregate data 
 
 Each outcome must be supported by several questions and/or assessment methods, to 
reduce bias and to increase the probability of results converging to a particular value.  But since 
we have several results for the same outcome, we may need to aggregate these results in order 
to obtain one single value.  To be able to aggregate, we need to have the same, or equivalent, 
scale for all the results to be aggregated.  For example, if we are to aggregate the results of 
several rating questions regarding one particular outcome, we should make sure we use the 
same scoring scale in all of them (i.e. 1, 2, 3, 4, and 5). 
 
Importance of feasibility and sustainability 
 
 One of the most important characteristics of an assessment process is that it has to be 
achievable in the setting where it will be implemented.  Another important characteristic is that 
it has to become a sustainable and recurring task throughout the life of the academic program.  
Complex or too detailed assessment approaches usually lack these two characteristics, and 
sooner or later they fail or are discontinued.  These two characteristics should be seriously 
taken into consideration when designing an assessment methodology. 
 
 

file:///E:/MyDocumentsUPRStartingJune192017/UPR/Clemente/ProposedAssessmentMethodology/ExcelWorksheets/GraduatingSeniorSurveyJanuary2012.docx
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AN ASSESSMENT EXAMPLE 
 
Assessment rubrics 
 
 A rubric is a guide stating the criteria to be used when scoring student work, like 
assignments, projects, or essays.  When doing assessment, a rubric is usually used to score the 
data collected through the assessment methods.  Rubrics usually contain the criteria to be used 
for scoring, the scoring scale, and the guidelines to be used used to assign the scores to each 
criterion.  Rubrics have many advantages, like helping to standardize the assessment process 
among different students and graders.   
 
Assessing more than one outcome through one method 
 

When a rubric supports only one outcome, calculations are fairly easy to perform.  The 
scores for each criterion are totaled and then divided by the maximum score, to get the 
percentage obtained by the student.  A rubric may also contain criteria that do not support any 
outcome, which may be included only for grading or completion purposes.  In this case, the 
scores for these criteria must not be included in the calculations for the outcome. 
 

If a method assesses more than one student outcome, criteria must be included in the 
rubric to assess each one of those outcomes.  Calculations must then be performed separately 
for each outcome, using only the scores of the particular criteria related to each outcome.  If 
the rubric contains criteria that do not support any outcome, the scores for these criteria must 
not be included in the calculations for the outcomes. 
 
An example of scoring and calculations 
 

In the example below, a rubric was prepared to assess a class project that supports two 
outcomes: Technical knowledge and Written communication.  It contains seven criteria in total, 
three for outcome one, three for outcome two, and one which does not support any outcome.  
This type of criterion was included to illustrate that the rubric may be used for additional 
purposes, besides supporting the outcomes.  For example, for grading the project.  The scoring 
scale used was from four to zero.   

 
The percentage for the whole project was (3+4+3+3+3+2+4)=22/28=.79, the percentage 

for outcome 1 was (3+3+2)=8/12=.67, and the one for outcome 2 was (3+4+3)=10/12=.83.  So, 
if the attaining target for each outcome were .70, this student did not attain the first outcome, 
with a percentage of just .67, but he did attain the second one, with a percentage of .83.   
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A rubric to assess a method that supports more than one student outcome 

Semester Method title 

First semester, 2018-19 Project to prepare a Disaster Recovery Plan 

Student name Student Id 

Juan Perez 555-55-5555 

Outcomes supported 

O1 Technical knowledge 

O2 Written communication 

# Criteria Outcome Score  
(0-4) 

Remarks 

1 Overall contents of report O2 3  

2 Report organization O2 4  

3 Project narrative O2 3  

4 Identification of hazards O1 3  

5 Identification of control measures O1 3  

6 Evaluation of hazards O1 2  

7 Project delivered on time (None) 4  

 Total points 22  

 Percentage for the whole project 22/28=.79  

 Percentage for O1 8/12=.67  

 Percentage for O2 10/12=.83  

 
 Note that based on the grading percentage, the student would have attained both 
outcomes supported by the project, with a score of .79.  But based on the individual 
percentages for each outcome, only the second outcome was attained.  Notice also that the 
rubric contains criteria that do not support any outcome.  That is the case of criterion #7, which 
in this case was included for grading purposes, not to support an outcome. 
 

The previous scoring and calculations have to be done for each student that participated 
in the project. Finally, the percentages of students attaining and not attaining each of the two 
outcomes are calculated.  And these are the metrics to be published for each outcome. 
 
 

THE ASSESSMENT CYCLE 
 
 The steps in the assessment process constitute a repeating cycle, consisting of the 
definition of the program objectives, the enabling of these objectives through educational 
activities, the assessment of these objectives through the collection and analysis of data, the 
evaluation of the results to determine program effectiveness, and the implementation of 
corrective actions to improve the program.  This last step is sometimes called “closing the 
loop”. 
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Corrective actions can be implemented in all five steps.  But it is recommended to start 
in reverse order making adjustments first to the assessment process, then to the enabling 
process and, if necessary, to the definition of the program objectives. 
 
 

Figure 1: The assessment cycle 
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