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Incorporating Lifelong Learning Skills into a
Computer Applications Course
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Abstract — Instructors added a two-week self-directed learning module to a sophomore computer applications
course to teach students about lifelong learning. The instructional approach for the module involved problem —
based learning with independent student work. In 2012, the students explored lifelong learning through self-directed
learning of the programming feature, while loops. In 2013, a new surveying topic focused the self-directed learning.
Students indicated improvement in lifelong learning after the completion of the module through responses to survey
questions. The student rating on “ability to perform lifelong learning as it applies to Civil Engineering” improved 1
point after incorporating the module in the course (question was based on a scale of 1 to 5). Further evidence of the
success of the lifelong learning module may be found in the survey completed by students who took the course in
the fall 2013 semester. These students rated their overall experience with the module as 4.1 out of 5. The paper
discusses the results of the survey and the lifelong learning modules used in greater detail.
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INTRODUCTION

Students benefit from studying computer programming by developing skills to create a logical plan to solve a
problem. Within the scope of a computer applications course, problem solving might be seen as specific to the
software environment and language. However, in a broader sense, a student can apply the problem-solving process
to problems in other courses or in the workplace following graduation. For this reason, a lifelong learning module
was incorporated into a computer applications course taught in the sophomore year. Lifelong learning is required as
part of ABET’s “General Criteria 3. Student Outcomes,” part 3 (i), which specifies that graduates should attain “a
recognition of the need for, and an ability to engage in life-long learning.” In addition, the American Society of
Civil Engineers’ (ASCE) Body of Knowledge 2 suggests that students should be able to “demonstrate the ability for
self-directed learning.” As part of the teaching module, students in the computer applications course study lifelong
learning and independently complete a mini-project that requires information not previously covered in the
curriculum to obtain an accurate solution. There is not a unique solution, so the problem may be considered to be
open-ended. This paper discusses the type of lifelong learning problem assigned, activities of students and
instructors, student self-assessment, and rubrics for assessment of student performance.
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BACKGROUND

Five of the eleven outcomes listed in ABET’s General Criteria 3 Student Outcomes [1] include technical skills and
the remaining six consist of professional skills. Lifelong learning represents one of the professional skills part of the
following from Criteria 3(a) through 3(k):

3d - an ability to function on multidisciplinary teams

3f - an understanding of professional and ethical responsibility

39 - an ability to communicate effectively

3h - the broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context

e 3i-arecognition of the need for, and an ability to engage in life-long learning

e 3j - a knowledge of contemporary issues.

In contrast, ASCE’s Body of Knowledge 2 (BOK2), designed for a number of uses including assisting Civil
Engineering Programs with establishing courses and curricula, developed 24 outcomes [2]. The 24 outcomes are
divided into three categories: foundational, technical, and professional. Lifelong learning is included as one of the
nine outcomes that make up the professional component:

e 16 - communication

e 17 - public policy

e 18 - business and public administration

19 - globalization

20 - leadership

21 - teamwork

22 - attitudes

23 - lifelong learning

24 - professional and ethical responsibility.

In its explanation of the lifelong learning outcome, the BOK2 [2] describes the motivation for incorporating a
lifelong learning outcome: “Given the ever-increasing quantity of technical and nontechnical knowledge required of
practicing civil engineers, the ability to engage in lifelong learning is essential. Lifelong learning is defined as the
ability to acquire knowledge, understanding, or skill throughout one’s life.” According to the BOK2 [2],
undergraduate civil engineering students should be able to define lifelong learning, explain why lifelong learning is
critical for engineers, describe the skills that a lifelong learner needs, and show that they have the ability for self-
directed learning.

An early definition of self-directed learning (SDL) was provided by Knowles [3]: “In its broadest meaning, ‘self-
directed learning’ describes a process by which individuals take the initiative, with or without the help of others, in
diagnosing their learning needs, formulating learning goals, identifying human and material resources for learning,
choosing and implementing appropriate learning strategies, and evaluating learning outcomes.” The BOK2
indicates that SDL is a mode of lifelong learning “because it is the ability to learn on one’s own with the aid of
formal education.” [4]

Another process described in the literature which has implications valuable for self-directed learning is called self-
regulated learning (SRL). According to Zimmerman [5], SRL “refers to learners beliefs about their capability to
engage in appropriate actions, thoughts, feelings, and behaviors in order to pursue valuable academic goals while
self-monitoring and self-reflecting on their progress toward goal completion.” Skills related to SRL are highly
important to both undergraduate students and to graduates in the workplace [6]. Bembenutty [6], in drawing upon
his previous work [7] and that of Schunk and Zimmerman [8], puts this persuasively: “It is hard to think about the
academic success of students in our colleges and universities if the students are not self-directed and self-motivated
and cannot sustain cognition, affect, and behavior in order to assist in pursuing their academic and professional
goals.”

The potential for students to become lifelong learners may be fostered by the self-regulated use of learning strategies
[9]. Weinstein, Acee, and Jung [9], describe three interacting components of effective strategic learning. These
components are skill (e.g., knowing a variety of learning strategies that can be applied in different situations), will
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(e.g., success-promoting elements such as setting and analyzing goals), and self-regulation (e.g., time and anxiety
management or keeping on-task). Additional information and examples of these components are given in Reference

[9].

SRL may also be conceptualized as having three cyclical processes [5]. In this model, there is a forethought phase
(e.g., goal-setting, strategic planning, focusing on self-efficacy beliefs), performance phase (e.g., using strategies
such as self-instruction, self-monitoring, and maintaining attention), and self-reflective phase (e.g., self-evaluating
performance and making adjustments). Bembenuty [6] summarized the processes by stating, “Self-regulation of
learning is cyclically initiated when learners set valuable academic goals, select learning strategies, and assess their
feelings and motivational beliefs necessary to attain the goals.”

Based on a thorough review of earlier research [10, 11], Zimmerman and Schunk [12] concluded that SRL had a
positive impact on academic performance. Further, improvements resulting from the use of SRL were found in a
variety of fields, including health, sports, business, music, and professional writing [12, 13]. The significant role
that SRL occupies in the college environment in which students are held to higher levels of accountability in the
learning process was noted by Lichtinger and Kaplan [14]. Referencing the work of a number of researchers [15,
16, 17, 18], they recognized that the literature focusing on the value of self-regulation for college-level learners was
expanding. Clearly, the benefits of SRL to all learners and particularly to college students underscore the potential
of SRL to prepare students for lifelong learning.

A general approach for incorporating lifelong learning into the classroom has been suggested by Felder and Brent
[19]. The approach involved assigning realistic problems, selecting a problem-solving method that shifts the
responsibility for learning from the professor to the student, and ensuring that students are exposed multiple times to
this type of experience. Two instructional methods were discussed for helping students develop skills to promote
success with such problems — problem-based learning and cooperative learning. The authors also included
familiarizing students with their learning styles in the instructional methodology.

Problem-based learning (PBL) has continued to grow following research conducted in the medical program at
McMaster University in the 1960’s and 1970’s [20, 21]. It is now used in a variety of other fields, including
engineering [22, 23, 24]. In contrast to traditional lecture-based classes (lecture first, followed by students learning
and working problems), PBL classes are arranged with students first encountering a problem, followed by students
identifying what is needed, learning the material, and applying what they have learned [25]. Some of the advantages
of PBL are that the subject material is learned in the context of solving a problem; student learning may be deeper
because of genuine interest in the material; skills such as problem-solving, inquiry, and thinking can be learned
while learning the subject material; and PBL can promote principles that enhance learning such as rapid feedback,
accountability, and designing activities for individual learning preferences [25, 26]. Apparent disadvantages include
student discomfort with PBL because of being accustomed to the traditional lecture format, student desire to learn
more on a given problem than time permits, and the overall subject material learned in a course is less [25].

Woods [26] asserts that the primary role of the instructor in PBL is to facilitate. He lists several methods a
facilitator can use to manage students as they work: ask questions designed to help students progress, help students
develop reflective skills, help students monitor their efforts, promote growth in critical thinking and learning, make
sure students are considering all important issues, and promote the type of learning environment which will
encourage students to succeed without fear of derision. These represent a summary; Reference [26] contains
additional information on effective facilitation.

Eight steps are provided by Woods [25] to guide individuals and groups involved in solving problems with PBL.
These are summarized below. Specific group tasks would be omitted for individual application of PBL.

Investigate the problem, suggest ideas or theories, and develop the details.

Check to see if the problem can be solved with the current information, then identify what is applicable.
Identify missing information that is preventing the problem from being solved.

Prioritize information that must be learned, then set goals and objectives for learning. Identify and
distribute resources. For a group, determine what each member must do.

Study and prepare.

e For agroup, communicate the information from previous step to each member.
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e  Solve the problem using the information
e  Assess the new information, the solution, and the effectiveness of the process used; then reflect on the
entire process.

The initial topic in Chapter 1 of Woods [25] text, “Problem-based Learning: How to Gain the Most from PBL” is
coping with change. Students who are forced into change similar to encountering a problem-based learning
approach instead of a traditional lecture class may be subject to significant emotional swings which Woods refers to
as a grieving process. Woods’ eight-step model is similar to the eight-step model by Taylor [27], which is also
presented in the text. The presentation of this topic in the initial chapter indicates the importance of students
understanding and managing change if they are beginning a new journey with PBL.

One of the most widely recognized instruments for measuring self-directed learning is the Self-Directed Learning
Readiness Scale (SDLRS). The instrument is available in three forms: the SDLRS-A for the general adult category,
the SDLRS-ABE for those adults who have low reading levels or whose native language is not English, and the
SDLRS-E for children who are in elementary school. Some 58 Likert-type items are on the adult form [28]. Eight
factors associated with self-directed learning were recognized upon analysis of the results as the instrument was
being developed. These were labeled as “openness to learning opportunities, self-concept as an effective learner,
initiative and independence in learning, informed acceptance of responsibility for one’s own learning, love of
learning, creativity, future orientation, and ability to use basic study and problem-solving skills.”’[29] Litzinger, et al.
[30] recognized that the factors address both attitudes (first seven factors) and skills (final factor). Further,
Litzinger, et al., who also references a thorough review by Maltby, et al. [31], reported on the reliability and validity
of the SDLRS based on a large number of studies.

During the 2012 — 2013 academic year, collection of data on student readiness for self-directed learning was
initiated. As part of a National Science Foundation S-STEM grant [32], the SDLRS-A was administered to all
freshman Civil and Environmental Engineering students. Most of the 76 students who were enrolled in the fall
semester 2013 computer applications course took the SDLRS during the 2012-2013 year. In the future, the
SDLRS-A will continue to be administered to students when they are freshmen.

The preliminary results associated with the students who took the computer applications course in the fall of 2013
are presented here as an indication of the students’ preparedness for lifelong learning when they entered the
curriculum. Of 108 students who took the test when they were freshmen, only 40 achieved a score at or above the
70" percentile for adults with scores ranging from the 4™ percentile to the 99" percentile. The average score of the
group of students who enrolled in the computer applications course was 220, which falls in the range considered to
be the adult average (202-226). Guglielmino and Guglielmino [33] state that adults scoring in this range are more
likely to be successful in independent situations, but are not fully comfortable with handling the entire process of
identifying their learning needs and planning and implementing the learning. It has been shown that adults who
score below average on the SDLRS-A can, with appropriate training, increase their SDLRS score. The preliminary
results indicate that a lifelong learning module in courses such as the computer applications course could be valuable
in preparing students to engage in self-directed learning because the students fall into the range of average adults
that would be successful at self-directed learning, but are not yet comfortable handling the process. The SDLRS-A
will be administered again to these students during their senior year when they have been exposed to several lifelong
learning activities built into the curriculum.

COMPUTER APPLICATIONS COURSE

Civil Engineering students complete a computer applications course during the sophomore year. All sections of the
course are taught in 50-minute periods on a Monday-Wednesday-Friday schedule. The course is designed to
accommodate both traditional lecture and competitive active learning activities. Assessment of student performance
includes regularly assigned homework, mini-projects, weekly quizzes, and two comprehensive tests. Typically, two
weeks are provided for the mini-projects, many of which involve writing programs in a computer language.

During the late 1980s and early 1990s, the Department of Civil and Environmental Engineering taught its computer
applications course with several programming languages, including FORTRAN, QuickBasic, and Turbo C++. Since
1996, Mathcad has been used for teaching programming and as a tool for graphing, symbolic manipulation,
numerical solutions, documenting problems, and providing units with computations. In addition to these topics, the
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course has included a module on computer ethics. Professional and ethical responsibility is an outcome in the
ABET and BOK2 professional skills lists discussed previously. Recently, lifelong learning, another of the
professional skills, was added to the list of topics for the course. In the next section, the lifelong learning modules
developed for computer applications course during Fall 2012 and Fall 2013 will be discussed.

LIFELONG LEARNING MODULES

As indicated in the Introduction, problem-solving skills developed in a programming course are valuable in the
workplace following graduation. Further, benefits from skills learned can be enhanced by including instruction
designed to promote lifelong learning. Activities that help develop self-directed learning skills are particularly
constructive in preparing students to engage in lifelong learning. With this in mind, a lifelong learning module was
added to the computer applications course that was designed to emphasize SDL by using a PBL approach.

Fall 2012 Module

The primary goal of creating a lifelong learning module was to shift the responsibility of learning from the course
instructor to the student. To assist in accomplishing this goal, it was necessary for the course instructor to adopt a
different role, becoming a facilitator throughout the two-week module rather than a traditional lecturer. The

instructional approach adopted for the module was PBL, with students working individually rather than in groups.

On the initial class of the lifelong learning module, prior to being introduced to the problem, students were provided
with information on lifelong learning and self-directed learning. The self-directed learning process used was
adapted from Woods’ [25] eight-step PBL process discussed previously. Information on setting goals and learning
objectives was also provided. Setting goals and learning objectives is one of the steps of the PBL process.
Recognizing that students may not have encountered an instructional approach like this before and may have a
strong reaction to the change, students were made aware of Woods’ [25] model for coping with change and
encouraged in taking a positive approach in their response to the change.

The problem assigned to the students was to create a user-defined function in Mathcad that will calculate the square
root of any number, n. Students were not permitted to use exponents, the built-in square-root function, or a for loop
in their solution. With regard to the precision of the answer, the difference between the square root generated by the
function squared and the actual number, n, was required to be less than 0.00001.

At the point in the semester where the module was introduced, students had worked with if statements and with
single for loops. Nested for loops had not yet been covered. There were a number of approaches that students could
use to solve the problem. All of these required use of a while statement and while statements had not been
previously taught in the course. Students were permitted to use books, the Internet, and other similar resources in
working on the solution. These resources were readily available, including resources on the Internet.

To help pace the students through the two-week module, to monitor their progress, and to provide feedback on
progress, three meetings between students and the facilitator were scheduled on regular class days. When necessary,
meetings were held with groups of three or four students to ensure that there would be enough time to meet with
each student. In each meeting, progress on specific steps of the self-directed learning process was assessed and
discussed. During the first meeting students discussed what they learned while exploring the problem, what they
realized that they already knew that was pertinent, information that they felt they needed to be able to solve the
problem, their learning objectives for completing the assignment, and the method they planned to use for meeting
their learning objectives. By the second meeting, students were to have begun to acquire and organize the new
information needed and to apply it in solving the problem. Students did not work at the same speed, so the main
purpose of the second meeting was to make sure that students were making adequate progress. By the third meeting,
students ideally would have begun to assess the new information, the solution, and the effectiveness of the process
used. In all of the meetings, a key task for the facilitator was to provide students with a lot of encouragement as they
worked through the process.

Two elements were required as part of the project submission. One was a well-documented solution in Mathcad that
met all the requirements and was accurate and appropriately tested. The second element was to show, in flow chart
format, what had been done at each step in the self-directed learning process. Students were also asked to assess
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how well they accomplished each step. Along with the assessment, a paragraph had to be included that discussed
the value of the self-directed learning process and why it is important to Civil Engineers.

Project grading was based on three components: performance and participation at the meetings, the solution to the
problem, and the flow chart outlining and assessing the self-directed learning process. A rubric was developed to
assist the grading of the projects. The rubric is shown in Table 1. Student performance on the project was very
good, with students from the combined sections averaging 84.5/100. Overall, performance and participation
improved with time as students began to understand what they needed to do and that they were able to accomplish
the goals. Some students were not as successful with the flow chart as with the other two components. It is possible
that some of these students placed emphasis on completion of the programming part of the project and did not spend
as much time as needed on the flow chart or did not understand exactly what was expected.

It should also be noted that two sections of the computer applications course were taught during the fall 2012
semester, each class taught by a different instructor. The teaching schedule for the semester allowed both professors
to attend both classes. This was valuable in helping to ensure consistency in the way the module was facilitated and
in coordinating meetings with the students.

Fall 2013 Module

The project assigned during the fall 2013 semester differed from the 2012 project in that the topic the students
explored in 2013 was surveying instead of programming. Programming features needed to solve the problem had
been covered previously in class, but not to the degree of difficulty necessary for the project solution. The solution
required at least two for loops to be used in the same function (although not nested for loops). Combining for loops
in a user-defined function is a feature that had not been emphasized at that point in the course.

Two weeks were again scheduled for the lifelong learning module. Instruction on the initial day was similar to that
described for the fall 2012 module. Provisions were also made for monitoring student progress during the two-week
period. More students registered for the course in 2013 and four sections were created to accommodate the larger
numbers. Two instructors taught the four sections, with each instructor teaching two sections. Two sections were
taught during the same class period, so it was not possible for instructors to coordinate with each other during class
as had been done in 2012, resulting in some differences in the facilitation of the module.

The assignment required students to take a five-column matrix containing surveying bearings and lengths of a
perimeter and compute the balanced latitudes and departures using the Compass (Bowditch) Rule. A user-defined
function was required for the computations. Format of input and output matrices was specified and information for
handling alphanumeric data (north, south, east, west) and custom units in the input matrix was provided in the
problem description. During the fall 2013 semester, students were taking their first surveying course at the same
time as the computer applications course. However, the Compass Rule was not covered in the surveying course
until after the lifelong learning module had been completed. Therefore, each student had to research the surveying
topic prior to developing a solution.

Assessment of the student projects was accomplished in the same manner as in 2012, except that the grading rubric
modified to reflect the Compass Rule. The rubric is shown in Table 2. Student performance on the module for the
combined fall 2013 classes was comparable to the performance for the fall 2012 semester, with students averaging
85.7. As in the fall 2012 semester, some students did not do as well on the flow chart portion of the project.
However, the instructors were confident that the performance on the flow chart for future offerings of the module
could be improved through better communication of the expectations.

SURVEYS

To help assess the effectiveness of the lifelong learning module, students in the 2013 course completed the survey
shown in the Appendix after completing the module. Surveys to assess the course were also administered in 2012 to
students who took the course in 2012 and to students who took the course prior to 2012, but the emphasis in those
surveys focused on a variety of changes made in the course, and there was only one question on lifelong learning
[34]. That question was included on the 2013 survey for comparative purposes. During the fall 2013 semester,
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Table 1. Grading Rubric for Fall 2012 Lifelong Learning Module

Assessment Rubric for Problem Solution

0 points 20 points 40 points 60 points 80 points 100 points
No attempt has | The solution The solution The solution The solution The solution
been made to contains a contains a contains a contains a contains a
write a function | function that function that function that function that function that
that will does not does not does not determines the determines the

determine the

determine the

determine the

determine the

square root of a

square root of

square root of a | square rootofa | square root ofa | square root ofa | number with one | any number
number within number within number within number within small error, not within the
the specified the specified the specified the specified within the specified
tolerance. tolerance. The tolerance. The tolerance. The specified tolerance.

function has no function has function has tolerance, or

resemblance toa | more than 3 more than 1 does not work

correct solution; | errors that error but less for any number.

however, an prevent the than 3 errors

attempt has been | program from that prevent the

made to solve functioning program from

the problem. properly. functioning

properly.
Assessment Rubric for Flow Chart
0 points 20 points 40 points 60 points 80 points 100 points

No attempt has | The flowchart The flowchart The flowchart The flowchart The flowchart
been made to omits the omits the omits the addresses the addresses the
write a student’s student’s student’s student’s process | student’s process
flowchart of the | progress or progress or progress or at all of the Self- | at all of the Self-
student’s assessment at assessment at assessment at Directed Directed
progress or nearly all of the more than one one of the Self- | Learning Steps Learning Steps
assessment of Self-Directed of the Self- Directed with 1 small without error,
the Self- Learning Steps. Directed Learning Steps, | error, or provides | and provides an
Directed Learning Steps, | or addresses the | an assessment of | assessment of
Learning or addresses the | progress or his/her his/her
Process. progress or assessment at performance at performance at

assessment at
each step with
more than 3
errors.

each step with
more than 1
error but less
than 3 errors.

each step with 1
small error.

that step without
error.
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Table 2. Grading Rubric for Fall 2013 Lifelong Learning Module

Assessment Rubric for Problem Solution

0 points 20 points 40 points 60 points 80 points 100 points
No attempt has | The solution The solution The solution The solution The solution
been made to contains a contains a contains a contains a contains a
write a function | function that function that function that function that function that
that will does not does not does not determines the determines the
determine the determine the determine the determine the corrected corrected
corrected corrected corrected corrected latitudes and latitudes and

latitudes and
departures based
on the Compass

latitudes and
departures based
on the Compass

latitudes and
departures based
on the Compass

latitudes and
departures based
on the Compass

departures based
on the Compass
(Bowditch) Rule

departures based
on the Compass
(Bowditch) Rule.

(Bowditch) (Bowditch) Rule. | (Bowditch) (Bowditch) with one small
Rule. The function has | Rule. The Rule. The error, or the

no resemblance function has function has function works

to a correct more than 3 more than 1 for the example

solution; errors that error but less data but would

however, an prevent the than 3 errors not work for any

attempt has been | program from that prevent the | data.

made to solve functioning program from

the problem. properly. functioning

properly.
Assessment Rubric for Flow Chart
0 points 20 points 40 points 60 points 80 points 100 points

No attempt has | The flowchart The flowchart The flowchart The flowchart The flowchart
been made to omits the omits the omits the addresses the addresses the
write a student’s student’s student’s student’s process | student’s process
flowchart of the | progress or progress or progress or at all of the Self- | at all of the Self-
student’s assessment at assessment at assessment at Directed Directed
progress or nearly all of the more than one one of the Self- | Learning Steps Learning Steps
assessment of Self-Directed of the Self- Directed with 1 small without error,
the Self- Learning Steps. Directed Learning Steps, | error, or provides | and provides an
Directed Learning Steps, | or addresses the | an assessment of | assessment of
Learning or addresses the | progress or his/her his/her
Process. progress or assessment at performance at performance at

assessment at
each step with
more than 3
errors.

each step with
more than 1
error but less
than 3 errors.

each step with 1
small error.

that step without
error.
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Professor Kaitlin Marley taught two sections of the computer applications course and Dr. Dennis Fallon taught two
sections. In the fall of 2012, Professor Kaitlin Marley and Dr. Kenneth Brannan each taught one section.

Results of the 2013 survey are shown in Table 3. Most of the survey questions ask students to provide a ranking
from 1 to 5. The other question asks for a Yes or No response. There was no substantial difference in the results
based on the instructor and the average rankings of the students from the combined classes are shown in Table 3.
The numbers of the survey questions shown in Table 3 correspond with the numbers shown in the actual survey in
the Appendix. Questions related to lifelong learning and self-directed learning are discussed first (Questions 1-5,
10-11), followed by discussion of two questions related to the impact of the module on difficult course material and
overall course performance (Questions 6-7), and discussion of the overall experience with the module (Question 8).
Discussion of questions is not in the same order as listed in Table 3.

Questions 2 and 3 focus on the students’ acquisition of lifelong learning. In Question 2, students were asked to rate
their ability to perform lifelong learning as it applies to civil engineering. With 5 representing a very strong ability,
the average ranking by students during the fall 2013 semester was 4.0. Question 3 concentrated on how well the
students’ understanding of lifelong learning was helped by the lifelong learning module. An average ranking of 4.2
out of 5 indicated the high value the students placed on the module in contributing to their understanding.

Question 2 on the 2013 survey is effectively the same as a question asked of students in 2012 [34]. The question on
the 2012 survey was, “ASCE defines lifelong learning in BOK 2 as, ‘the ability to acquire knowledge,
understanding, or skill throughout one’s life.” Using a scale of 1 to 5, rate your ability to perform lifelong learning
as it applies to Civil Engineering (5 is a very strong ability to perform lifelong learning).” Students taking the
course in 2012, when a lifelong learning module comparable to that in 2013 was taught, provided an average
response on this question of 4.2 out of 5. As noted above, the average ranking on this question in 2013 was 4.0.
This resulted in an average ranking of 4.1 for the two years the lifelong learning module was included in the course.
Students taking the course prior to 2012, when a comparable lifelong learning module was not taught, provided an
average response of 3.1. On the average, an improvement of 1 point in the student response resulted from
incorporating a lifelong learning module in the course, indicating a positive impact on the teaching of lifelong
learning in the course that has been sustained for two years. Unfortunately, other than Question 2, no other
questions on the 2013 survey appeared on the 2012 survey. The remainder of the 2013 survey questions is discussed
below.

In order for students to continue to learn about lifelong learning throughout their undergraduate experiences, it is
important that they maintain a positive outlook on lifelong learning. Question 1 asked students about the importance
to their preparation for becoming a practicing engineer it was to learn to acquire knowledge, understanding, and skill
on their own. The result was the highest among the survey questions (4.8 out of 5). As shown by the results of
Question 4, the lifelong learning assignment contributed significantly to the students’ understanding of why lifelong
learning is important to the practice of civil engineering (4.3 out of 5).

One of the most important aspects of the lifelong learning outcome described in the BOK2, is for students to show
that they have the ability for self-directed learning. Question 5 asked students to rate how well they believed the
lifelong learning assignment helped them to improve their self-directed learning skills. With a rating of 5
representing that it helped students to improve their SDL skills very well, the students responded with an average
rating of 4.2. However, many of the students reported in Question 9 that self-directed learning problems had been
included in some of their other courses. Approximately 69 percent of the respondents said that they had used self-
directed learning in solving problems in other courses. On the survey form there was a second part to Question 9
not shown on Table 3 which asked students how many courses had they taken where they had worked SDL
problems. The responses ranged from 1 to 7, with some students responding “most,” or “all.” These results were
somewhat surprising since it had not been expected that students would have had many significant SDL experiences
at this point in their program. It may be worthwhile in the future to revise the question or add additional questions to
determine what prior experiences in SDL the students have had.

Questions 10 and 11 were intended to determine if student motivation to use self-directed learning improved
throughout the two-week experience. By considering the difference in motivation between the two questions, each
of which were based on a rating of 5 representing very motivated, it may be seen that the improvement in
motivation from the beginning of the project to the end was greater than 1 point.
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Questions 6 and 7 are related to the students’ performance in the course. Although the students had been working
with for loops for three weeks prior to beginning the lifelong learning module and had been working with multi-line
user-defined functions for even longer, the students indicated in the results from Question 6 that the module
contributed significantly toward their ability to write user-defined function using loops (4.1 out of 5). Improvement

Table 3 — Summary of Student Responses (n = 70)

Average Rankings of

Question Students during
Fall 2013
How important do you think it is for a student to learn to acquire knowledge,

1 | understanding, and skill on your own as preparation for becoming a practicing 4.8
engineer? (5 is very important)

ASCE defines lifelong learning as “the ability to acquire knowledge,

5 understanding, or skill throughout one’s life.” Using a scale of 1 to 5, how 40
would you rate your ability to perform lifelong learning as it applies to Civil '
Engineering. (5 is a very strong ability to perform lifelong learning)

3 How well did the lifelong learning assignment help you to understand what 49
lifelong learning is? (5 is very well) '
How well did the lifelong learning assignment help you to understand why

4 | lifelong learning is essential for the practice of civil engineering? (5 is very 4.3
well)

How well did the lifelong learning assignment help you to improve your self-

5 directed learning skills? ASCE uses the following definition for self-directed 49
learning: “the ability to learn on one’s own with the aid of a formal education.” '
(5 is very well)

6 How well did the lifelong learning assignment contribute to your ability to write 41
user defined functions (programs) using loops in Mathcad? (5 is very well) '

7 How well did the lifelong learning assignment help you to improve your overall 40
performance in this course? (5 is very well) '

8 Rate your overall experience with the lifetime learning assignment (5 is 41
excellent) '

9 Have you used self-directed learning to solve problems in any other courses? Yes =48
(Circle either “Yes” or “No”) No = 22

10 At the beginning of the lifelong learning assignment, how motivated did you feel 29
about using self-directed learning to solve a problem? (5 is very motivated) '
Now that the lifetime learning assignment has been completed and submitted,

11 | how motivated do you feel about using self-directed learning to solve problems 4.2

in this or any course? (5 is very motivated)
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in overall course performance is shown in Question 7. Students attributed an average improvement rating of 4.0 out
of 5 to the lifetime learning assignment.

Finally, the students rated their overall experience with the lifetime learning module through their response to
Question 8. Based on a rating of 5 representing excellent, the average student rating was 4.1.

CONCLUDING COMMENTS

Based on experience gained from teaching lifelong learning modules the past two years in a computer applications
course, those designing lifelong learning modules for a course in which programming is taught should be able to
select information from either the programming language or from another appropriate course for students to explore
in a self-directed learning format. In addition, the results of a survey conducted during the 2013 course indicate a
SDL module in the course offers the potential to help students understand and perform life-long learning; to help
teach students the importance of acquiring knowledge, understanding, and skills on their own; to help students
improve their self-directed learning skills; to help students improve their motivation to do self-directed learning; and
to improve their performance in the course. Overall, the SDL module appears to have been very successful. One
way to improve the module for future offerings would be to establish goals, learning objectives, instructional
procedures, and expected benefits as soon as possible and to begin the conversation on these items with all
instructors well in advance of the time to teach the module. It should also be noted that although the results of the
survey indicate that the module had been successful, two weeks is not enough time to accomplish all that is needed
in teaching lifelong learning and self-directed learning to undergraduates. Ideally, instruction in this area should
extend well past a two-week module taught in a single course. For example, a curriculum might include a number
of courses with lifelong learning modules that together provide the foundation to produce graduates who will benefit
from lifelong learning and self-directed learning throughout their professional careers.
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LIFELONG LEARNING SURVEY

CIVL 210
FALL 2013

Please respond to each of the following survey questions concerning lifelong learning.

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

How important do you think it is for a student to learn to acquire
knowledge, understanding, and skill on your own as preparation for
becoming a practicing engineer? (5 is very important)

ASCE defines lifelong learning as “the ability to acquire knowledge,
understanding, or skill throughout one’s life.” Using a scale of 1 to 5,
how would you rate your ability to perform lifelong learning as it
applies to Civil Engineering. (5 is a very strong ability to perform
lifelong learning)

How well did the lifelong learning assignment help you to understand
what lifelong learning is? (5 is very well)

How well did the lifelong learning assignment help you to understand
why lifelong learning is essential for the practice of civil engineering?
(5 is very well)

How well did the lifelong learning assignment help you to improve
your self-directed learning skills? ASCE uses the following
definition for self-directed learning: “the ability to learn on one’s own
with the aid of a formal education.” (5 is very well)

How well did the lifelong learning assignment contribute to your
ability to write user defined functions (programs) using loops in
Mathcad? (5 is very well)

How well did the lifelong learning assignment help you to improve
your overall performance in this course? (5 is very well)

Rate your overall experience with the lifetime learning assignment (5
is excellent)

Have you used self-directed learning to solve problems in any other
courses? (Circle either “Yes” or “No”)

If so, how many courses?

At the beginning of the lifelong learning assignment, how motivated
did you feel about using self-directed learning to solve a problem? (5
is very motivated)

Now that the lifetime learning assignment has been completed and
submitted, how motivated do you feel about using self-directed
learning to solve problems in this or any course? (5 is very
motivated)
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