
Perceived Task Value of Engineering Undergraduates

During COVID-19 Pandemic*

JONATHAN D. ANDERSON, OENARDI LAWANTO, BRIAN MARK CROOKSTON and

WADE H. GOODRIDGE
Utah StateUniversity, 4160OldMainHill, Logan,Utah, 84322-4160,USA. E-mail: jonathan.d.anderson@usu.edu, olawanto@usu.edu;

brian.crookston@usu.edu, wade.goodridge@usu.edu

The Corona Virus-19 globally disrupted education severely inMarch 2020 and has continued through 2023. It has had far

reaching impacts on engineering education and yet it provides an opportunity for researchers to understand this type of

event’s impact so that we can be well equipped for potential future disruptive events. This paper describes a novel study

that used an online learning value and self-efficacy scale survey to collect data on perceived task value and student self-

efficacy during a forced transition to online learning in a western university’s sophomore level engineering mechanics

course and a junior level hydraulic engineering course. This was an initial study that was investigating these constructs

using theOnline LearningValue and Self-Efficacy Scale. Datawas additionally collected a year later with new participants

in the same classes now taught in a traditional face-to-face fashion. Comparative results indicate that students who started

in face-to-face classes preferred and felt they could do better in the face-to-face components more so than the online

components, and that students who were earlier in their academic career were more likely to have higher ratings of self-

efficacy in a forced online learning environment than students enduring the transition later in their academic career.
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1. Introduction

The Covid outbreak of March 2020 forced many

Higher Education Institutions (HEIs) to immedi-

ately transition from classroom-based learning to

online learning. Its impact spans 200 countries and
more than 1.6 billion learners [1]. The size and

breadth of this online movement is astounding

when one considers how many teachers, students,

and schools where involved [2]. Literature has

begun to coin this movement as an Emergency

Transition to Remote Experiences (ERT) [3–10].

The term references the speed and immediacy of the

required transition. In fact, the efforts of all entities
involved should be considered asmonumental. This

transition has been shown to be difficult for both

students and teachers. Holme has reflected on this

transition and noted that an amazing feat was

accomplished [11]. Work conducted on multiple

fronts during the ERT has allowed the academy

to develop knowledge about impacts and practices

for students and teachers engaged in such a pivot
[10, 12]. Our contribution seeks to add to that body

of knowledge by focusing on two specific and

formative engineering courses and their corre-

sponding instructional approaches, and has a goal

of developing an understanding of the impacts of

this ERT event on student self-efficacy and online

learning value. The work uses the Online Learning

Value and Self-Efficacy Scale (OLVSES) developed
by Artino andMcCoach to collect its data [13]. It is

believed this is the only work that has used this scale

to assess self-efficacy and online learning value

during the ERT.

The ERT involved typical distance education

delivery mechanisms, such as learning management

systems, video conferencing software, and online
discussion groups, but it likely did not always

involve solid foundational distance education prac-

tices. With recognition of the extenuating circum-

stances imposed, one cannot be too critical of

implemented learning structures because educators

were reacting rapidly to keep our educational

systems running through online methods. Accom-

modations were commonly implemented without
teacher training on the learning management sys-

tems adopted/used, on the vetted online education

practices and techniques typical for good online

education, or with knowledge of the existing

research concerning the differences between tradi-

tional and online curriculum development. In short,

many instructors were caught unprepared and even

unaware [14].
Literature shows that traditional distance educa-

tion methods are not the same as those recom-

mended for online instruction [15–17]. It also

shows that many faculty are untrained in skillsets/

techniques found to help the online learner, resort-

ing to similar practices from their face to face classes

to aid students [18–20]. The rapid immersion of

instructors and students to the ERTwas unplanned
and unexpected, thus placing students into an
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environment that was in stark contrast to the more

typical deliberate and ‘‘well-planned’’ face-to-face

model they were experiencing [9, 21–24]. These

factors certainly had an impact on student educa-

tion, and it behooves the academia to develop an

understanding of how students reacted in this ERT
[7, 14, 25].

1.1 Task Value

This work uses an instrument that measures Online

learning Value and Self-Efficacy. Online learning is

assessed through a construct of task value. Law-

anto, et al., defines task value as referring to a
student’s evaluation of how important, useful,

and interesting a task is [26]. This work focused

on these three components of task value: impor-

tance, utility, and interest. Task Value is also

discussed by Eccles andWigfield, and they advocate

a focus on four components: attainment value

(importance), intrinsic value (interest), utility

value (usefulness) and cost [27]. Attainment value
is defined as the importance of doing well on a task

while intrinsic value is the inherent pleasure or

enjoyment from engaging in an activity or their

subjective interest in the task’s content. Utility

value is defined as usefulness of a task to the

individual in terms of their short- and long-term

goals, and cost is defined as the negative aspects of

participation in the task or the amount of effort to
succeed at it versus the lost opportunities’ resultant

to that engagement [13]. Task value has been

extensively researched in connection with students’

motivation and learning achievement, and a strong

predictor of mastery goal orientation and deep

learning [28].

1.2 OLVSES Instrument

Self-efficacy for learning and perceived task value

are two attributes that are specifically assessed with

the Online Learning Value and Self-Efficacy Scale

(OLVSES) instrument, a seven point Likert scale

instrument [13]. This instrument has been chosen

and adapted in this work to collect data around

self-efficacy and perceived task value. The research

team in this work is focusing only on task value in
this phase of the study and has classified the

questions according to the importance, utility,

and interest factors used to categorize task value.

While this instrument was developed initially for

self-paced online training, its application to

courses that where subject to ERT is highly rele-

vant. As mentioned by the instrument’s authors,

investigations of this type are important because
perceived task value and self-efficacy are demon-

strated as significant predictors of both student’s

academic achievement and their use of self-regu-

lated learning strategies in traditional learning [29].

Additionally, many experts suggest these motiva-

tional constructs may have even greater import in

online education [30–34]. It is likely that aspects of

these motivational constructs are equally relevant

in an ERT.

The original OLVSES instrument was initiated
with a literature review with initial items for each

subscale being developed using a process where

conceptual definitions where written. Close to 10

items per construct where created, and items were

compared to similar scales in the literature. Six

content experts reviewed the items by identifying

the construct area where each item fit. They then

indicated the certainty and relevance they felt for
each items placement in the category and rated their

opinion of how favorably the item was with respect

to the chosen construct [13]. Results yielded a 28-

item instrument that was considered valid with

regards to content. 475 participants were invited

to complete the survey with 204 finishing it in its

entirety. For this first stage in the analysis, a

principal axis factor (PAF) analysis was performed
on results to reduce the questions to only those that

were significant. A reliability analysis was then run

on these items and for a second study some ques-

tions were omitted because they correlated highly

with other items. This allowed a shorter survey to be

provided to students while still gaining the same

information. This second study involved 780

invited participants of which 646 participated
fully. Analysis was conducted on this second

study and findings presented herein are derived

from that work. Six task value items and five self-

efficacy items were selected to be retained in the

instrument thus focusing the scale on two areas.

The Cronbach alpha values for the Task Value

items were reported as 0.85 and for the self-efficacy

items it was reported at 0.87. Respective means for
task value (TV) and self-efficacy (SE) where 5.25

(TV) and 0.99 (SE) and standard deviations where

5.16 (TV) and 1.04 (SE). Subscale correlation was

0.289, n = 638, and p < 0.01. A newer version of the

scale was developed with these eleven (11) items and

then tested with an additional 481 participants for a

look at criterion related validity. Additionally, a 50

item (1–7 Likert Scale) survey was used targeting
four subscales: boredom, frustration, elaboration,

and metacognitive self-regulation. The two former

subscales were adapted from Pekrun, Goetz, and

Perry work and the latter subscales where from

Pintrich’s Motivated Strategies for Learning Ques-

tionnaire (MSLQ) [35, 36]. Correlation results and

regression analysis results can be found in the

original publication [13].
The work developing this OLVSES instrument

provided a measurement tool that was used in our

study to look at the impact of this ERT event on
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student self-efficacy and online learning value (task

value). Our specific research questions are:

1. How do students who in an engineering course

who suffer disruption evaluate the three cate-

gories of task value: importance, utility, and

interest?

2. What attributes within students result in higher

ratings of task value (importance, utility, and
interest) after a disruption has occurred?

2. Methods

2.1 Participants

One-hundred four (104) students from an under-

graduate Engineering Statics class and fifty-three

(53) students from an upperclassmen level Hydrau-

lics class were asked to participate in a survey

related to their experience with the sudden impact

of Covid-19, which changed their experience in

class from a traditional face-to-face class into an

online class during the spring semester of 2020. All
students in the class were invited to participate in an

anonymous survey. Once the survey data was

collected, the surveys were checked for consistency,

with all incomplete surveys and surveys consisting

of repeated use of the same answer (all 7’s, all 1’s,

and all 4’s) were removed from the data set. This

reduced the total number of participants to one-

hundred forty-four (144), with ninety-two (92)
students left in the Statics class and fifty-two (52)

students left in the Hydraulics class. These students

were primarily traditional college students at a

western university in traditional undergraduate

engineering programs.

2.1.1 Context

Utah State University is a land-grant, public

research university in Logan, Utah, focusing on

science, engineering, agriculture, domestic arts,

military science, and mechanic arts [37]. It has

20,000 students living on or near campus. The

College of Engineering at Utah State University

includes six undergraduate programs and seven

graduate programs. Both courses used in this
study come from this university and results from

the work are possibly limited in its generalizability

to similar institutions.

2.1.2 Statics

Statics is the study of forces acting on bodies at rest

or moving with a constant velocity. It is one of the
first engineering courses taken by students in

Mechanical, Aerospace, Civil, Environmental,

and Biological Engineering. This course is usually

taken in the fall by students in the first semester of

their sophomore year although many may also take

it in the spring or summer. The class has a calculus

and calculus-based physics prerequisite and stu-

dents are often concurrently enrolled in another

math course (second or third calculus course or

linear algebra/differential equations) while enga-

ging in this class. The class precedes a student’s
enrollment in Strengths or Dynamics which are

courses usually delivered after a student has taken

Statics. Course content spans subjects such as

vectors, forces, moments, equivalent force systems,

distributed loading, 2 and 3D equilibrium, rigid

body constraints, truss analysis, frame and

machines, shear and bending moments, friction,

center of gravity and centroids, composite bodies,
fluid pressure, moments of inertia for area, pro-

ducts of inertia for area, and mass moments of

inertia. The class spans 14 weeks and has multiple

formative and summative assessment opportu-

nities. The class provides basic foundational mate-

rial for a student’s progression to future mechanics-

based coursework.

2.1.3 Hydraulic Engineering

The term ‘‘Hydraulic Engineering’ is often coined

as hydraulics, which refers to water in motion and

its application to water infrastructure and the

environment. This course, Hydraulics in Civil and

Environmental Engineering, is the second of a two-

part series taken junior year where students are first
instructed in the basic physics of water movement

(fluid mechanics) followed by the application of

such principles to engineering projects and problem

solving. This mimics industry, as hydraulic engi-

neers use fluid mechanics principles to solve socie-

ties’ water challenges and are concerned with a

variety of complex topics such as floods, rivers,

sediment transport, water storage, water diversion,
navigation, hydropower, water quality, aquatic

ecosystems, potable water systems, and sewage

treatment.

In this course, students should learn how to

apply the laws and principles of fluid motion

(e.g., conservation of mass, energy, and momen-

tum) to solve hydraulic engineering problems

including flow measurement, pipeline flow, open
channel flow, culverts, weirs, spillways and other

hydraulic structures, and pumps and turbines.

Problem solving should be done through the lens

of sustainability, which requires consideration of

many external factors. The instructional method

for this course is somewhat unique in that each

instruction module is patterned after actual engi-

neering projects with deliverables mimicking typi-
cal submittals by hydraulic engineers. Virtual field

trips detailing the role of hydraulics in civil engi-

neering projects are common for contextual teach-

ing. Furthermore, although many hydraulic
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courses include a laboratory portion, in this course

creativity and communication are prioritized as,

for example, students are prepared to design and

carry out as a team their own laboratory experi-

ment of a topic of their choosing, formulating their

instrumentation plans, data analyses, and conclu-
sions and submitting their deliverable with cover

letter and self-assessment. It is important to note

that the structure of this course and instructional

methods leveraged in-person teaching and working

as teams on projects and in a laboratory that were

not necessarily easily transferred to online instruc-

tion.

2.2 Instrumentation

The survey was delivered to the participants

through Qualtrics, a survey-building software.

This survey was modified from the Online Learning

Value and Self-Efficacy Scale (OLVSES) survey

[13]. The original survey was intended to function

as a ‘‘quantitative self-report measure of perceived

task value and self-efficacy for learning within the
context of self-paced, online training’’ [13]. The

survey questions can be found in Table 1. Due to

the desire to adequately understand the impact of

the Covid-19 disruption, the questions from the

OLVSES regarding Self-Efficacy were duplicated,

and one question was modified to include Self-

Efficacy of the face-to-face modality of the class.

The full survey is provided, but this phase of the
work focuses only on the results of question 7.

2.3 Data Collection

As mentioned previously, students were invited to

participate in this survey over the course of a week

near the end of the semester (4 month instructional

period). This occurred after the Covid-19 pandemic

forced the school to convert all classes into online

classes and after instructors rapidly adapted their

effective in-person teaching strategies to online
teaching platforms. A portion of questions asked

students to recall what the course was like prior to

the disruption.

2.4 Data Analysis

Because the data consisted of Likert-scale, ordinal
quantitative results, the data was analyzed using

statistical means. Although, often, ordinal scales

lack the same strict distances as interval data would,

it is acceptable to use similar methods with ordinal

data [38]. In particular, RStudio was used to

evaluate and analyze the data. To form the groups

(Table 2), the research team used questions 1

through 6. A final group (Class, seen in the last
row of Table 2) was form based on which class each

student was in.

Once the groups had been identified, the means

and standard deviations of the results related to

Task Value were calculated. Following this, the

research team checked between the groups on each

survey question looking for those that might be

statistically significant. First, graphs of the med-
ians and standard deviation of the data were
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Table 1. Survey Questions

Question
Number Question

1 To which gender do you most identify?

2 How many months of online coursework have you completed before this class went online?

3 What is your current academic status (earned credit hours)

4 What is your GPA?

5 What is your age?

6 What is your employment status as you attend school this semester?

7
7-1
7-2
7-3
7-4
7-5
7-6

Task Value questions (7 level Likert-scale questions)
It was personally important for me to perform well in this class.
This course provided a great deal of practical information.
I was very interested in the content of this course.
Completing this course moved me closer to attaining my career goals.
It was important for me to learn the material in this course.
The knowledge I gained by taking this course can be applied in many different situations.

8
8-1
8-2
8-3
8-4
8-5

Self-Efficacy questions in face-to-face classes (7 level Likert-scale questions)
Even in the face of technical difficulties, I am certain I was learning thematerial presented inmy face-to-face class fine.
I am confident I can learn in the presence of an instructor to assist me.
I am confident I can do an outstanding job on the activities in a traditional face to face class.
I am certain I can understand the most difficult material presented in a face-to-face class.
Even with distractions, I am confident I can learn material presented in a face-to-face class.

9
9-1
9-2
9-3
9-4
9-5

Self-Efficacy questions in online classes (7 level Likert-scale questions)
Even in the face of technical difficulties, I am certain I can learn the material presented in an online course.
I am confident I can learn without the presence of an instructor to assist me.
I am confident I can do an outstanding job on the activities in an online course.
I am certain I can understand the most difficult material presented in an online course.
Even with distractions, I am confident I can learn material presented online.



generated to determine if we could identify group-

ings that might be significant. Once those group-

ings which showed promise were identified, one-

way Analysis of Variances (ANOVAs) were per-

formed to confirm if there was a significant differ-

ence between the groups. Tukey’s Honestly
Significant Difference (HSD) tests were then per-

formed to identify which groups were significant.

The results of this analysis will be presented in the

next section.

3. Results

3.1 Task Value

The means and standard deviations of all partici-

pants replying to the Task Value questions in the

OLVSES survey are shown in Table 3. The means

of all six questions hover around 6 on the 7-point

Likert scale, with a standard deviation hovering

around 1. This indicates that most students who
took part of the survey had high values of Task

Value related to the course they were taking. The

research team identified that the OLVSES instru-

ments original questions 7–1, 7–4, and 7–5 measure

the importance of the class to the student, while 7–2

and 7–6 measures the usefulness to the student, and

7–3 measures the interest of the class to the

student’s Task Value. These results are shown in
Table 3.

The following tables show the results for these

three attributes by separating the students into

groups based on gender and online experience

(Table 5); academic standing, GPA, and age (Table

6); and employment status and course (Table 7).

The most telling results are how similar the

groups appear to be with each other, although
there are some potential differences. To determine

which groups might be significant, graphs were

generated for each category of task value and

each grouping, and those graphs indicated possible

differences were analyzed using one-way ANOVAs.

The results of these one-way ANOVAS are shown

in Table 8. Although significance is usually limited

to the p < 0.05 level or lower, looking at the
ANOVAs that came in at the p < 0.1 level can

often shed light on the results and can guide future
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Table 2. Demographic Categorization

Demographic
Information Grouping

Gender Male
Female

Months of prior
online experience

None
0 to 2 months
2 to 4 months
4 to 6 months
6 to 12 months
12 to 24 months
More than 24 months

Academic Standing
(Year in College)

Underclassmen (Freshmen/Sophomore)
Upperclassmen (Junior/Senior)
Grade Point Average (GPA)
Greater than 3.5
3–3.49
2.5–2.99
2–2.49
Less than 2

Age Younger Traditional (18–21)
Older Traditional (22–24)
Nontraditional (25+)

Employment Fulltime
Part-time
Not working

Class Hydraulics
Statics

Table 3. Means and Standard Deviations on the Task Value
question of the OLVSES Survey

Survey Question n M SD

It was personally important for me to
perform well in the class (7-1)

144 6.0 1.1

This course provided a great deal of
practical information (7-2)

144 6.1 0.9

I was very interested in the content of this
course (7-3)

144 5.7 1.1

Completing this course moved me closer
to attaining my career goals (7-4)

144 5.8 1.2

It was important for me to learn the
material in this course (7-5)

144 5.9 1.1

The knowledge I gained by taking this
course can be applied in many different
situations (7-6)

144 5.9 1.0

Table 4. Means and Standard Deviations on Task Value based
on category

Survey Question n M SD

Important to student (7-1, 7-4, 7-5) 144 5.9 1.0

Useful to student (7-2, 7-6) 144 6.0 0.8

Interesting to student (7-3) 144 5.7 1.1

Table 5.Means and StandardDeviations on the TaskValue categories of the OLVSES Survey based onGender and Experience in Online
Classes

Survey
Question

Gender
M (SD)

Experience in online classes
M (SD)

Female Male
Not
Specified

0 to 2
months

2 to 4
months

4 to 6
months

6 to 12
months

12 to 24
months

More than
24 months

n = 27 n = 116 n = 39 n = 19 n = 43 n = 20 n = 14 n = 5 n = 4

Important 6.0 (0.8) 5.9 (1.0) 6.0 (1.2) 5.8 (0.8) 6.1 (0.9) 5.7 (1.4) 5.9 (0.9) 6.0 (0.6) 5.4 (0.5)

Useful 6.0 (0.8) 6.0 (0.9) 6.0 (0.9) 6.1 (0.7) 6.1 (0.7) 5.8 (1.1) 5.9 (0.9) 5.9 (0.4) 6.1 (0.8)

Interesting 5.4 (0.8) 5.8 (1.0) 5.8 (1.3) 5.7 (0.8) 5.8 (0.9) 5.6 (1.2) 5.5 (0.9) 6.0 (1.2) 5.5 (0.6)



research. Each ANOVA that showed p < 0.1 was
analyzed using Tukey HSD to identify which, if

any, of the groups was statistically different.

Gender had one significant difference related to

the students finding the course interesting. The

Tukey HSD test indicated that the mean score for

females (M = 5.4, SD = 0.8) was significantly

different than for males (M = 5.8, SD = 1.0).

Academic standing had two different categories
which were statistically significant. First, Tukey

HSD tests indicated that underclassmen (M = 6.4,

SD = 0.7) found the courses more important than

the upperclassmen (M = 5.7, SD = 1.1). The under-

classmen (M= 6.3, SD= 0.7) also found the courses

more useful than the upperclassmen (M= 5.9, SD=

0.9). It is interesting to note that these same results

are not found with regards to the class that the
students are in, although far more students are

underclassmen in the statics class than in the

hydraulics class.

Because academic standing was grouped into

upper- and underclassmen, the research team also

performed an ANOVA comparing the importance

(and usefulness of the courses based on the specific
year the students were in. The ANOVAs showed

that there were experience levels that found higher

importance (F(3, 140) = 2.86, p = 0.005) and

usefulness (F(3,140) = 2.86, p = 0.039). Post hoc

tests confirmed that sophomores (M = 6.4, SD =

0.7) found the class more important than both

juniors (M = 5.8, SD = 0.9) and seniors (M = 5.7,

SD = 1.2) and that sophomores (M= 6.3, SD = 0.6)
found the class more useful than juniors (M = 5.8,

SD = 0.9).

No other comparisons were found to have sig-

nificant differences.

4. Discussion

It should be recognized that all participants in this

study had originally registered for a face-to-face

class and, due to the impact of Covid-19, were
thrust into an online modality. In addition, as

mentioned under instrumentation above, there

was not a pre-survey/post-survey provided because

of the nature of the Covid event and its immediacy.
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Table 6.Means and Standard Deviations on the Task Value categories of the OLVSES Survey based on Academic Standing, GPA, and
Age

Survey
Question

Academic Standing
M (SD)

GPA
M (SD)

Age
M (SD)

Under
Classmen

Upper
Classmen 3.5+ 3–3.49 2.5–2.99 2–2.49

Younger
Traditional

Older
Traditional

Non-
traditional

n = 41 n = 103 n = 64 n = 68 n = 11 n = 1 n = 41 n = 74 n = 29

Important 6.4 (0.7) 5.7 (1.1) 6.0 (1.0) 5.8 (1.1) 6.0 (0.8) 4.3 (NA) 5.9 (1.0) 5.9 (1.0) 5.9 (1.2)

Useful 6.3 (0.7) 5.9 (0.9) 6.1 (0.8) 6.0 (0.9) 5.9 (0.9) 6.0 (NA) 6.0 (1.0) 6.0 (0.8) 6.0 (0.9)

Interesting 5.9 (0.9) 5.7 (1.1) 5.8 (1.1) 5.7 (1.1) 6.0 (0.8) 6.0 (NA) 5.6 (1.1) 5.8 (1.0) 5.8 (1.1)

Table 7.Means and Standard Deviations on the Task Value categories of the OLVSES Survey based on Employment and Class

Survey Question

Employment
M (SD)

Class
M (SD)

Fulltime Part-time Not Employed Statics Hydraulics

n = 20 n = 86 n = 38 n = 92 n = 52

Important 5.7 (1.0) 6.0 (0.9) 5.9 (1.2) 6.0 (1.0) 5.7 (1.0)

Useful 5.8 (0.8) 6.1 (0.8) 6.1 (1.1) 6.1 (0.9) 6.0 (0.8)

Interesting 5.7 (1.2) 5.8 (0.9) 5.6 (1.3) 5.7 (1.1) 5.7 (1.0)

Table 8. Results of One-Way ANOVA for OLVSES Survey Questions

Task Value Category Group df F � p

Interest Gender 1,141 3.21 0.022 0.075*

Important Experience Online 6,137 0.59 0.025 0.739

Useful Experience Online 6,137 0.74 0.018 0.858

Important Academic Standing 1,142 13.44 0.086 <0.001**

Useful Academic Standing 1,142 6.87 0.046 0.010**

Important Class 1,142 2.46 0.017 0.119

Useful Class 1,142 0.48 0.003 0.488

Important Employment 2,141 0.54 0.008 0.581

Important GPA 3,140 1.17 0.024 0.323

* Significant at the p < 0.1 level; ** Significant at the p < 0.01 level.



Instead, each student rated their task value after the

ERT had occurred.

Our first research question was:

How do students who suffer disruption during a

course evaluate their task value?

As shown in Table 4, students rate the importance,

usefulness, and interest in their courses fairly high

even with a disruption to the course. This is telling

because the statics course is one of the first engi-

neering courses that engineering students take. The

fact that the mean for importance (M = 5.9),

usefulness (M = 6.0), and interest (M = 5.7) are all
close to 6, the second highest rating on the scale,

suggests that students are willing to engage in the

class even with the disruption. This is an important

fact to recognize, as it emphasizes the importance of

continuing a course even with a large disruption in

higher education.

Our second research question was:

Are there students who have higher task value

ratings during a disruption in their education

than others?

The results related to task value show that the

biggest differences between demographics occurred

between underclassmen and upperclassmen.

Underclassmen found the class to be more impor-
tant and more useful than upperclassmen did. This

suggests that students earlier in their career were

finding the material to be more applicable. Upon

further investigation, it was found that the sopho-

mores, in particular, found the class more impor-

tant than all their upperclassmen did, while they

also found the class more useful than their junior

classmates did. It is possible this may be due to their
introductory experience in engineering courses at

their sophomore level. Statics is one of the first

engineering courses engineering students take and

that is usually in their fall sophomore semester.

Often sophomore students are learning many

skills to help them succeed in an engineering class

that lie beyond the simple mastery of the courses

content. Things such as organizations skills, com-
munications skills, and grit. In addition, the results

from the hydraulics class did not yield this same

difference, further suggesting that it is something

about the year of the student that impacts this. This

finding is important because the statics class tends

to have more sophomores while the hydraulics class

tends to have more juniors and seniors. In addition,

age was not found to be significant, which suggests
that it is credit hours the students have earned that

influences their rating rather than their age or the

course they are taking, with students with less credit

hours finding the class to be more important and

useful to them.

Although the significance was not significant at

the p < 0.05 level, there was one additional ANOVA

that provided some insight. Students found their

interest level different based on self-identified

gender, with males being more interested in their

course than females. This is not particularly surpris-
ing, as engineering degrees are still vastly over-

represented by males than females.

The fact that previous online experience was not

found to have any significant differences is slightly

surprising, as the research team expected previous

experience to be a factor in students’ ability to

adjust to the new class modality. While the

researchers would like to expand the study to a
larger more diverse population to investigate this

finding further, these results do indicate that a

group may be able to adjust to a ERT irresponsive

of previous online experience. In addition, GPA,

age, employment, and class were not found to have

any significant impact on task value. Age and the

course they are enrolled in have been addressed

above in regards to its separation from academic
standing. In fact, with an investigation of the

graphs of task value based on age, there didn’t

appear to be enough differences to warrant the

further investigation by an ANOVA. Finally, it is

important to note that GPA and employment

appear to have played no role in students’ rating

of their task value.

5. Conclusion and Future Work

This work is the first phase of research on the topic

of student task value and self-efficacy during an

ERT. This research has found that there are sig-

nificant differences in students’ feeling that a course

was important, useful, and interesting, primarily
based on their academic standing. Underclassmen

specifically rated significantly higher than upper-

classmen on finding their course useful and impor-

tant, while males rated their interest significantly

higher than females.

Knowing that students, particularly underclass-

men, still find the course important and useful after

a major disruption argues that faculty members
should do what they can to keep the class going

even in the face of the disruption. Sometimes this

will not be feasible, but where possible, students

should be allowed to finish the course.

Future disruptions don’t necessarily need to be at

the level of a global pandemic. So long as the

disruption does not interfere with communication

systems, it is possible for students to continue
engaging in their schoolwork, even when they

cannot meet in person. For example, there may be

a community displacement taking place because of

a local disaster, or a potential threat of terrorism
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may result in group instruction being canceled to

reduce targeting. Any time there is a need to reduce

the physical size of the population on campus,

faculty can potentially count on their students’

task value keeping them involved in their engineer-

ing courses, thus allowing students to finish their
class despite the disruption.

When a disruption has occurred, faculty can best

support students by reiterating the important

aspects of Task Value to students: that their per-

formance matters in the class, that completing the

course will help with their career goals, and that it is

important for them to learn the material in the

course. By showing how this can be done in an
online environment through either discussion, read-

ings, or demonstrations, the faculty member can

help the students’ transition to their online learning

through the disruption. Faculty can also help

students recognize how the class is useful to the

students, showing them the practical information in

the course and helping them apply it to other

situations. Beingmore deliberate in communicating

this information to students should also help the

transition. Where possible, faculty should also help
students maintain their interest in the course

through discussion.

Further phases of the research, on simultaneous

collected data, will compare the students’ self-

efficacy in the face of the disruption, comparing

their expected face-to-face instruction with their

realized online experience, and how new students

in these same classes are impacted a year after the
pandemic, to see if the same basic findings from this

study still exist a year later. Further research could

investigate why the underclassmen rated higher

than the upperclassmen.
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4. K. Dvořáková, J. Emmer, R. Janktová and K. Klementová, From f2f to ert: University students’ perception of remote learning

during the first covid-19 lockdown, Journal on Efficiency and Responsibility in Education and Science, 14(2), pp. 89–100, Jun. 2021.

5. H. Kawasaki, S. Yamasaki, Y.Masuoka,M. Iwasa, S. Fukita andR.Matsuyama, Remote teaching due to covid-19: An exploration

of its effectiveness and issues, Int. J. Environ. Res. Public Health, 18(5), pp. 1–17, Mar. 2021.

6. B. L. Moorhouse and L. Kohnke, Thriving or Surviving Emergency Remote Teaching Necessitated by COVID-19: University

Teachers’ Perspectives, Asia-Pacific Education Researcher, 30(3), pp. 279–287, Jun. 2021.

7. W. H. Stewart, A global crash-course in teaching and learning online: A thematic review of empirical Emergency Remote Teaching

(ERT) studies in higher education during Year 1 of COVID-19, Open Praxis, 13(1), p. 89, Mar. 2021.

8. S. Zhou, Y. Zhou and H. Zhu, Predicting Chinese University Students’ E-Learning Acceptance and Self-Regulation in Online

English Courses: Evidence from Emergency Remote Teaching (ERT) During COVID-19, Sage Open, 11(4), Nov. 2021.

9. G. I. Hidalgo, F. Sanchez-Carracedo and D. Romero-Portillo, Undergraduate Student Opinions on Emergency Remote Teaching

during COVID-19 Pandemic, A Case Study, International Journal of Engineering Education, 38(2), pp. 365–375, 2022.

10. A. E. Felder et al., Online Engineering Education in Response to COVID-19: Overview of Challenges in the United States and

Proposed Active Learning Strategies, International Journal of Engineering Education, 37(6), pp. 1470–1478, 2021.

11. T. A. Holme, Introduction to the Journal of Chemical Education Special Issue on Insights GainedWhile Teaching Chemistry in the

Time of COVID-19, Journal of Chemical Education, 97(9), American Chemical Society, pp. 2375–2377, Sep. 08, 2020.

12. C. C. S. de Freitas and J. DeBoer, A Framework for Engineering Education for Tertiary Learners in Displacement, International

Journal of Engineering Education, 38(5), pp. 1472–1783, 2022.

13. A. R. Artino and D. B. McCoach, Development and initial validation of the online learning value and self-efficacy scale, Journal of

Educational Computing Research, 38(3), pp. 279–303, 2008.

14. O. Lawanto, A. Iqbal, W. Goodridge, A. Minichiello and M. Asghar, Emergency Remote Learning: Developing an Understanding

about Online Learning Features and Students’ Feelings, International Journal of Engineering Education, 38(5b), pp. 1629–1642, 2022.

15. J. E. Sieber, Misconceptions and Realities about Teaching Online, Science and Engineering Ethics, 11(3), p. 329, 2005.

16. L. A. Grieves, J. Mckendry, N.Muhammad and S. Srinivasan, The Transition from In-class to Online Lectures During a Pandemic:

Understanding the Student Experience, International Journal of Engineering Education, 38(2), pp. 376–392, 2022.

17. M. Eryilmaz, G. Kalem, H. Kilic, G. Tirkes, D. Topalli, C. Turhan, B. Alakus and A. Yazici, Online Learning Perceptions amid

COVID-19 Pandemic: The EngineeringUndergraduates’ Perspective, International Journal of Engineering Education, 38(2), pp. 408–

420, 2022.

18. T. Stavredes, Effective online teaching: Foundations and strategies for student success, John Wiley & Sons, 2011.

19. S. Sastre-Merino, M. C. Nunez-Del-Rio, A. Caravantes and J. L. Bravo-Ramos, Perceptions of Engineering Faculty Members of

Online Teaching Due to COVID-19, International Journal of Engineering Education, 37(6), pp. 1567–1581, 2021.

20. L. M. Oliva-Cordova, A. Garcia-Cabot, S. A. Recinos-Fernandez, M. S. Bojorquez-Roque and H. R. Amado-Salvatierra,

Evaluating Technological Acceptance of Virtual Learning Environments (VLE) in an Emergency Remote Situation, International

Journal of Engineering Education, 38(2), pp. 421–436, 2022.

21. C. Hodges, S. Moore, B. Lockee, T. Trust and A. Bond, ‘‘The Difference Between Emergency Remote Teaching and Online

Learning,’’ Educause Review, http://er.educause.edu, Accessed 27 March 2020.

Perceived Task Value of Engineering Undergraduates During COVID-19 Pandemic 1563



22. A. A. Bakhsh, A. Rizwan, A. B. Khoshaim, E. H. Abualsauod and G. C. Altamirano, Implications of COVID-19 on Student

Learning Satisfaction (SLS): A Remedial Framework for Universities, International Journal of Engineering Education, 37(6), pp.

1582–1593, 2021.

23. R. Rodriguez-Rivero, A. D. Lantada, L. Ballesteros-Sanchez and J. Juan-Ruiz, The Impact of Emergency Remote Teaching on

Students’ Stress and Satisfaction in Project-Based Learning Experiences, International Journal of Engineering Education, 37(6), pp.

1594–1604, 2021.

24. P. R. Backer and Chierichetti, Exploring the Impact of the COVID-19 Pandemic on the Lives of Engineering Students in San Jose

University, USA, International Journal of Engineering Education, 38(2), pp. 350–364, 2022.

25. E. J. A. Prada, The Impact of ‘Going Virtual’ on Engineering Education During the COVID-19 Pandemic: A Student-Centered

Study in Colombia, International Journal of Engineering Education, 37(6), pp. 1511–1517, 2021.

26. O. Lawanto, H. B. Santoso, W. Goodridge and K. N. Lawanto, Task Value, Self-Regulated Learning, and Performance in a Web-

Intensive Undergraduate Engineering Course: How Are They Related?, Journal of Online Learning and Teaching, 10(1), 2014.

27. J. S. Eccles and A. Wigfield, ‘‘Motivational Beliefs, Values, and Goals,’’ 2001, Available: www.annualreviews.org, Accessed 29

November 2022.

28. H. K. Azar, M. G. Lavasani, E. Malahmadi and J. Amani, The role of self-efficacy, task value, and achievement goals in predicting

learning approaches and mathematics achievement, in Procedia – Social and Behavioral Sciences, Elsevier Ltd, pp. 942–947, 2010.

29. P. R. Pintrich, The role of motivation in promoting and sustaining self-regulated learning, International Journal of Educational

Research, 31(6), pp. 459–470, 1999.

30. A. Bandura, W. H. Freeman and R. Lightsey, ‘‘Self-efficacy: The exercise of control.’’ Springer, pp. 158–166, 1999.

31. N. Dabbagh and A. Kitsantas, Supporting self-regulation in student-centered web-based learning environments, International

Journal on E-learning, 3(1), pp. 40–47, 2004.

32. D. R. Garrison, Self-directed learning and distance education, Handbook of Distance Education, pp. 161–168, 2003.

33. K. Hartley and L. D. Bendixen, Research News and Comment Educational Research in the Internet Age: Examining the Role of

Individual Characteristics, Educational Researcher, 30(9), pp. 22–26, 2001.

34. D. H. Schunk and B. J. Zimmerman, Self-regulation of learning and performance: Issues and educational applications, Lawrence

Erlbaum Associates, Inc, 1994.

35. R. Pekrun, T. Goetz and R. P. Perry, Achievement emotions questionnaire (AEQ). User’s manual, Unpublished Manuscript,

University of Munich, Munich, 2005.

36. P. R. Pintrich, D. A. F. Smith, T. Garcia and W. J. McKeachie, Reliability and predictive validity of the Motivated Strategies for

Learning Questionnaire (MSLQ), Educational and Psychological Measures, 53(3), pp. 801–813, 1993.

37. Utah State University, ‘‘Fast Facts.’’ https://www.usu.edu/about/fast-facts/, Accessed 29 November 2022.

38. P. F. Velleman andL.Wilkinson,Nominal,Ordinal, Interval, andRatio Typologies areMisleading, TheAmericanStatistician, 47(1),

pp. 65–72, 1993.

Jonathan David Anderson is an associate professor of Mathematical and Quantitative Reasoning at Utah Valley

University and a Doctoral Candidate in Engineering Education at Utah State University. He researches appropriate

use of technology in higher education, online curriculum development, pedagogy, and assessment. Jonathan holds a BS in

Computer Engineering and an MS in Electrical Engineering. He teaches Quantitative Reasoning classes to students in

non-STEM related fields.

Oenardi Lawanto is a professor in the Department of Engineering Education at Utah State University, USA. He received

his B.S.E.E. from Iowa State University, his MSEE from the University of Dayton, and his PhD from the University of

Illinois at Urbana-Champaign. Dr. Lawanto has a combination of expertise in engineering and education and has more

than 30 and 14 years of experience teaching engineering and cognitive-related topics courses for his doctoral students,

respectively. He also has extensive experience in working collaboratively with several universities in Asia, theWorld Bank

Institute, and USAID to design and conduct workshops promoting active-learning and life-long learning that is

sustainable and scalable. Dr. Lawanto’s research interests include cognition, learning, and instruction, and online

learning.

Brian Mark Crookston is an assistant professor in the Utah Water Research Laboratory at Utah State University. His

teaching and research activities are focused on water sustainability and resiliency including hydraulics structures, fluvial

hydraulics, modeling, and technology. He has particular interest in floods and flood protection, including spillways,

embankment failures, high-fidelity modeling, hazards and risk management. Annually Dr. Crookston teaches an

undergraduate hydraulic engineering course with diverse learning activities and teaching methods along with graduate

level courses on the topics of open channel flows, computational fluid dynamics and sediment transport.

Wade H. Goodridge is an associate professor in Engineering Education at Utah State University. He researches spatial

thinking and spatial ability as well as online engineering curriculum development, pedagogy, and assessment. Dr

Goodridge holds dual BS degrees in Civil Engineering and Industrial Technology Education, an MS in Civil and

Environmental Engineering, and a PhD inCivil andEnvironmental Engineering.Dr.Goodridge’s recent work has looked

at developing engineering curriculum and assessing its impacts for online delivery. His past work has included developing

accessible engineering graphics and statics curriculum for blind and low-vision youth where he also developed an

accessible spatial ability instrument (the Tactile Mental Cutting Test), and with his colleagues at the National Federation

of the Blind, investigated accessible engineering curriculum impacts on blind and low-vision youth’s spatial ability. Dr.

Jonathan D. Anderson et al.1564



Goodridge teaches basic mechanics courses and graduate level courses in teaching and assessment for engineering

education. Dr. Goodridge is also a nationally elected engineering division councilor for the Council of Undergraduate

Research and works a great deal with undergraduate as well as graduate research assistants. He simultaneously continues

to consult on projects in both the engineering and engineering education fields.

Perceived Task Value of Engineering Undergraduates During COVID-19 Pandemic 1565


