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Abstract. A university system sets out to deliver educational experiences that 
meet set goals such as the achievement of learning outcomes for individual 
courses and program outcomes for degree programs. There are many factors 
that impact the successful achievement of student learning outcomes and there-
fore successful program design and implementation. If courses are not effec-
tively designed with assessments properly aligned to learning outcomes, student 
achievement is challenging to measure. If faculty do not consistently adhere to 
college and/or university policies regarding submission of assignments, student 
behavior and perceptions of expectations in future courses may be skewed. In 
addition, students may, for various reasons make choices that result in failure to 
submit assignments that serve as measures of achievement for learning objec-
tives. All of these factors could lead to a system breakdown and subsequent re-
search location failure to meet the established goals, i.e. student learning out-
comes. In this case study, an introduction to aeronautics course used to deter-
mine if the failure to submit assignments significantly impacted the achieve-
ment of stated program outcomes using a systems engineering approach. Data 
from core courses required for degree completion were used in the study. The 
results indicated that the lack of assignment submission presents a flaw in the 
system design and that the risk of not meeting learning objectives and program 
outcomes is very high when students fail to submit assignments.  
 
Keywords: Higher Education · Systems engineering · Student Achievement  

1 Introduction: Case Analysis  

Balanced educational experiences, whether online or in traditional classrooms [1] 
require the use of varied approaches. This includes assessments that are both written 
in nature, such as research papers and case analyses as well as oral presentation as-
sessments where students are practicing and demonstrating general education compe-
tencies such as public speaking and presentation development skills. This varied ap-
proach is not only warranted from an educational perspective, but it also mirrors skills 
and abilities students will need beyond the classroom, in the workplace. According to 
a 2015 Employer Survey conducted by Hart Research Associates [2], employers place 
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the highest value on demonstrated proficiency in interdisciplinary skills such as writ-
ten and oral communication when hiring recent college graduates. Specifically, the 
report found that oral communication rated an 85% on the employer priorities for 
most important learning outcomes.  Written communication rated 82% in the same 
report [2].  

At the research location, learning objectives are more specific than program out-
comes to allow students to explore concepts on a more granular level during each 
individual course [3].  The cumulative impact of learning is thus measured by pro-
gram outcomes that demonstrate a student’s mastery of all program content. However, 
failure to complete the more specific assessments and effectively demonstrate mastery 
of a learning objective, calls into question, a student’s ability to demonstrate mastery 
of an overall programmatic learning outcome.  

At the research location, courses are built using the backward design method, 
where learning objectives are developed to ensure achievement of learning outcomes. 
Then, assessments are aligned with learning objectives and created so students can 
demonstrate mastery of these learning outcomes [4]. Students are asked to demon-
strate mastery through a variety of educational tasks or assignments throughout indi-
vidual courses to demonstrate mastery of these learning objectives which cumulative-
ly demonstrate mastery of program outcomes. In some cases, though, to streamline 
the course and program, student learning outcomes are assessed by a singular activity.  

The degree programs at the research location is designed with this process in mind, 
emphasizing the achievement of program outcomes via learning outcomes assessed in 
individual courses and activities. For example, one program outcomes states, “upon 
completion of this program, students will be able to communicate effectively using 
both written and oral communication skills”.  Figure 2 provides a visual representa-
tion of this process. 
 
Figure 2. Factors Contributing to Learning Objective / Program Outcome Achieve-
ment  Failure 

 
              

Program Program Out-
come 

Learning Objec-
tive 

Assessment Measure of 
Achievement 

Undergraduate 
Degree in 
Aeronautics 

Upon comple-
tion of the pro-
gram, students 
will be able to 
communicate 
effectively, using 
both written and 
oral communica-
tion skills 

Upon comple-
tion of this 
course, students 
will be able to 
demonstrate 
professional 
communication 
and oral presenta-
tion skills using 
appropriate me-
dia 

Writing and 
Presentation 
activities 

70% or above 
on all writing 
and presentation 
activities 

        



2 Review of the Literature 

Complex systems, such as online education often appear as wicked problems, where 
incomplete, contradictory and changing requirements make it extremely difficult to 
not only identify all of the essential components, but to also link the connections and 
draw meaningful conclusions to improve the overall system.  Student preferences, for 
example, may influence risk assessment in academic decision making. Studies have 
found preferential differences regarding assignment formats between the genders. 
Males have been found to prefer multiple choice formats over essay type assessments 
[5]. In contrast, females have preferred essay formats [6]. A recent study sought to 
uncover more details regarding differences in opinion regarding various assignment 
types.  For this study, assessment preference was defined as “imagined choice be-
tween alternatives in assessment and the possibility of the rank order of these alterna-
tives” [7, p. 647]. Students, regardless of gender, were shown to have preferences for 
written assignments, like research papers. This research demonstrates that if students 
have preferences for certain assignments, the assumption is, they are more likely to 
complete them. 

  Additionally, risk tolerance and assessment are highly individualized and person-
al.  However, these individualizations must be considered during systems engineering 
processes to allow for successful goal achievement.  Specific student situations, while 
varied in nature can contribute to the decision-making process. At the research loca-
tion students are typically non-traditional students. According to the National Center 
for Educational Statistics [8], non-traditional students are defined as a diverse popula-
tion of adult (over the age of 24) students with work and family responsibilities along 
with other life circumstances that may interfere with educational experiences.  Fitting 
a degree program into an already busy schedule can be stressful and anxiety provok-
ing.  This additional work load may lead students to prioritize and make decisions 
about what gets done and what doesn’t. Limited resources, like experience and 
knowledge can lead to poor decisions. To make the most of these limited resources, 
heuristics are utilized. Heuristics, or rules of thumb can be misleading. For example, 
the availability heuristic may lead an individual to believe that a certain decision or 
action is the most appropriate simply because it is the first one that comes to mind [9]. 
Individuals “satisfice” by seemingly considering all available options and selecting 
the one that seems to best meet a predetermined minimum level of acceptability [10]. 
Non-traditional students may be looking for the best use of their time. If an option, 
where they do not need to submit an assignment seems to appear, some students may 
take the chance. This is especially true if students can still earn a preferred grade.  All 
of this information, accurate or otherwise contributes to the decision-making process. 
Furthermore, how individuals approach risks and make assessments partly depends on 
their understanding of the issue at hand as well as the available options [10]. For stu-
dents to adequately assess their risk, definitions must be clear to them. 

At the research location have the discretion to fail a student should they choose not 
to submit all assignments, as outlined in the syllabus.  However, if students have had 
an experience contrary to this statement, in that a faculty member allowed them to 
earn a zero on an assignment and still pass the course, this information would skew 
the student’s definition and therefore impact their risk assessment. This reality aligns 
with Risk Homeostasis Theory where behavior and decisions are made with the intent 



of remaining within a pre-determined level of acceptable risk [11]. For instance, stu-
dents who desire an honor distinction at graduation may not risk earning a low score 
on an assignment because a low score could take them beyond their comfortable 
threshold and risk the achievement of a lower grade.  In contrast, students may not 
wish to spend any more time or effort on assignments than is absolutely necessary 
because they have identified a level they are willing to commit to this endeavor. For 
example, students may choose not to submit an assignment that is only worth 10% of 
their final grade because they have already determined they are comfortable with a 
lower final course grade. The variability of student threshold and risk determination is 
highly individual, making it difficult to calculate and almost impossible for an instruc-
tor and/or course designer to predict. Furthermore, given the variability in faculty 
expectations and behaviors, this calculation, done by students could be flawed. Where 
one faculty member may be flexible in allowing students to miss one or two assign-
ments, another may not. In order to support students’ ability to adequately assess their 
risk, definitions, such as all assignments must be submitted to pass the class, must be 
clearly communicated, as they are in the syllabus and uniformly adhered to by faculty.  

In an attempt to tackle this wicked problem, systems engineering models and 
themes can be directly applied. Attempts were made to illuminate the shortcomings 
within the system which justify the need for further exploration.  Systems engineering 
concepts can then be further applied to make adequate and effective adjustments to 
the system to ensure goals, in this case, student achievement of learning and program 
outcomes, are met throughout the system. 

3 Methodology 

This case study is an applied, descriptive research project. The techniques and meth-
ods of this project set out to inform a body of knowledge about a situation or potential 
problem with student learning objective and program outcome achievement to impact 
further understanding about the situation and potentially impact future policy [12].  A 
case study methodology is utilized by which an in-depth analysis of a particularly 
concerning condition will be explored utilizing existing data sources. Failure Mode 
and Effects Analysis works to identify and address the most critical concerns in pro-
cesses, products or within a system [13]. As such, it was also utilized in the analysis.
  

Data was gathered utilizing existing online databases from the research institu-
tion; Campus Solutions and Canvas.  To begin, graduate courses were removed 
from the sample of all courses.  Then, non-relevant activities and assignments such 
as discussions were filtered out. Then, the sample was further limited to the aca-
demic terms of interest. The resulting data set included information regarding final 
grades and grades for specific assignments including high-stakes written and 
presentation assignments for undergraduate students during the terms identified. 
Furthermore, demographic data (age and gender) was collected on students from 
the research location. Campus Solutions system and aligned with the Canvas data. 
All collected data was deidentified using a seven-digit integer. Collected data was 
then conditionally formatted for use with Excel and SPSS, a statistical software 
platform.  To generalize the data in this study, the Power Analysis Equation was 



utilized to determine adequate sample size [14]. 

 
Sample Size = {z^2*p*(1-p)/e^2}/{1 + {z^2*p*(1-p)}/{e^2N}} 

 
Using this formula, the original 16,040 individual data points from the ASCI 202 

course for the given time period was decreased to 580 individual data points. A ran-
dom sampling of 580 individual data points proved statistical sufficient for the analy-
sis. The criteria below were students who passed (>70% overall) with at least one 
non-submission. It does indicate however that the 580 results are consistent with the 
16,000, that no gender bias is apparent, no assignment type (written vs presentation) 
bias is apparent, and that overall fewer than 5% of students chose not to submit for 
this sample. See Table 2. 
 
Table 2. Sample Size Criteria 

 
 

# Activities Reviewed 16,040 100.0% 580 100.0%
Female 2180 13.59% 82 14.14%

Male 13155 82.01% 473 81.55%

Written (Total) 7140 44.51% 271 46.72%
Written (Female) 974 13.64% 45 16.61%

Written (Male) 5853 81.97% 213 78.60%

Presentation (Total) 8900 55.49% 309 53.28%
Presentation (Female) 1206 13.55% 37 11.97%

Presentation (Male) 7302 82.04% 260 84.14%

# Activities Meeting Criteria 562 3.50% 17 2.93%
Female 94 16.73% 3 17.65%

Male 436 77.58% 12 70.59%

Written (Total) 280 49.82% 7 41.18%
Written (Female) 40 14.29% 1 14.29%

Written (Male) 224 80.00% 5 71.43%

Presentation (Total) 282 50.18% 10 58.82%
Presentation (Female) 54 19.15% 2 20.00%

Presentation (Male) 212 75.18% 7 70.00%

ASCI 202

 
 
 
 
Table 2. Minimum Sample Size Calculation 
 



                                         
 

Then, a stratified sampling approach was utilized to randomly select 580 individual 
data points from the original data set. A stratified sampling approach is a probability 
sampling technique that allows for an adequate sample by reducing error during ran-
dom sampling [15]. To accomplish this randomization, each of the original data points 
were assigned a random number from zero to one. Data points for this study included 
score on the individual assignment, overall course score, gender and age.  

4 Results 

The FMEA analysis produced some interesting findings. As was expected, the risk for 
failure to master learning objectives (LO) and program outcomes (PO) is elevated 
when students fail to submit assignments. Failure to submit all assignments, resulting 
in not mastering program outcomes (RPN = 125) was found to pose the highest risk to 
achievement of learning outcomes.  Assignment weights also showed an elevated risk 
for student achievement of learning outcomes with an RPN of 75. As illustrated in the 
course breakdown, “freshmen level courses” included higher weights for presentation 
assignments than “senior level courses”.  This may communicate an inaccurate deem-
phasizing of these assignments by students. Again, the statistics from this study in-
formed the rating. While this may have been a concern for the students who opted out 
of submitting assignments, weights did not seem to impact the majority of students in 
this sample. This reality impacted the probability rating for this potential failure mode 
(probably rating = 3).  
 

Perhaps surprisingly though, was the RPN for delayed course completion. While 
this is not something that was explored in this research project, retention and attrition 
is a concern at the research location and could be a potential factor when considering 
system requirements. This should be explored further in future studies.  
 

With an RPN of 25 each, compound learning objectives and faculty adherence to 
assignment submission policy in the syllabus are found to carry quite a risk to student 
learning outcome achievement. As discussed previously, failure of an instructor to 
adhere to the policy in the syllabus which states that students may fail the course if all 
assignments are not submitted, directly relates to the failure to meet set learning ob-



jectives and potentially associated program outcomes. Furthermore, and perhaps more 
indirectly, experience with a faculty member who allows students to pass the course 
without submitting all the assignments may contribute to mental models and inform 
student risk assessment which could lead to similar behavior in future courses. In 
addition, compound learning objectives and program outcomes make achievement 
difficult to measure.  A compound objective or outcome includes the word “and”.  
Including more than one criterion in a learning outcome such as “upon completion of 
this course, students will be able to communicate effectively using both written and 
oral communication skills” cannot be adequately assessed and therefore measured. 
For more accurate and specific assessments, associated learning outcomes must have 
a singular focus.  

5 Conclusions 

This case study set out to illuminate the facts surrounding a given situation. It was 
hypothesized that student decisions about submitting assignments negatively impacted 
their achievement of learning objectives and program outcomes given the research on 
student perceptions and the application of a systems engineering approach on the 
achievement of learning outcomes in higher education. This decision questions the 
mastery of stated learning objectives and program outcomes.   
 

FMEA results found that the risk of not meeting learning objectives and program 
outcomes is very high when students fail to submit assignments.  The analysis provid-
ed insight on various contributing factors. First, compound learning objectives and 
program outcomes make it difficult to adequately measure student achievement.  This 
project justified the liability and increased risk posed by compound objectives and 
outcomes. It is recommended that all courses be audited to correct any compound 
objectives/outcome as well as to ensure the measurability of the associated assess-
ments. Furthermore, and related to course design, the assignment weights resulted in a 
high RPN and so are considered potentially problematic. During the necessary as-
sessment audit, assignment weights should be revisited to ensure proper weight is 
given to learning outcome assessments. Along with these tasks, college administrators 
should review their decision to design courses with single points of assessment to 
ensure this is indeed the path they want to follow.  Related to single points of assess-
ment, next, given the weak language in the syllabus and the general discretion afford-
ed to the faculty at the research location, students can successfully pass a given course 
without submitting all assignments and potentially not master all learning objectives. 
Verbiage from the syllabus should be strengthened to avoid ambiguity. Rather than 
“may” it should say “will”.  Strengthening the language in the syllabus and providing 
adequate training around submission expectations for faculty and students is recom-
mended.  References to the importance of completing all assignment should be in-
cluded in the Online Student Readiness Course available to all incoming students as 
well as reviewed in the required initial and recurrent training for faculty. This would 
ensure that all students complete the work that demonstrates mastery of the learning 
objectives and program outcomes that contributed to the course design. This policy 



change would support the single point of assessment decision and contribute to the 
successful transfer of knowledge in a higher education setting. 
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