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Learning Outcomes Achievement in Cooperative Education: A
Survey of Engineering Students
Abstract
In 2007, the University of Windsor established formal learning outcomes for their cooperative
education program and implemented new educational strategies to support the achievement of
those outcomes. To gauge the effect of the newly implemented activities on the achievement of
the learning outcomes, a survey was developed and administered to students and alumni of the
unrevised program (control group) and, more recently in 2009, to students participating in the
revised program (experimental group). The survey questions were designed to assess
respondents’ perceptions of the effect that co-op had on: their academic and career-related goals
and motivation; identification of personal strengths, weaknesses and preferences; understanding
of academic theory and technical knowledge; development of attributes; and the ability to
effectively contribute in the workplace through identified soft and transferable industry-related
skills.
Students participating in co-op at the University of Windsor may complete regular or extended
length work terms. Regular work terms are generally four-months in length, while extended
work terms are at least eight months long, although many companies request co-op students for
twelve to sixteen month periods. The survey demographics included a question about work term
duration, so that the effects of work term length on learning outcomes achievement might also be
examined. Although the survey revealed some positive trends related to learning outcomes
achievement for control versus experimental groups, they were not at statistically significant
levels. However, if the analysis was limited to students who had completed extended work
terms, three areas showed changes at statistically significant levels. Decreases in positive
response levels were seen for the experimental group with respect to students’ abilities to
identify personal weaknesses related to their academic options and personal preferences related
to workplace options. An increase in positive response level was found with regard to their
understanding of theories taught in the classroom.
Introduction
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As noted by Haddara and Skanes1, the first American cooperative education program was in
engineering and started in 1906 at the University of Cincinnati with an enrolment of 27 students.
It is believed that this program was in part inspired by the sandwich programs which may have
existed in the UK since 18402. The first cooperative education program in Canada started in
1957 at what was to be known as the University of Waterloo. It had an enrolment of 75 students
and was also in engineering.1 The programs at Cincinnati and Waterloo expanded very quickly
and proved to be very successful. Cooperative engineering programs were implemented at other
institutions and cooperative education programs in disciplines other than engineering started to
appear. At the beginning of 2010, cooperative education programs exist in 80 post-secondary
institutions in Canada with an enrolment of over 80,000 students.3 It is interesting to compare
the experience in North America with that in Japan where cooperative education was not
introduced until the 1990’s and then initially at the graduate, rather than undergraduate, level.4

However, there was a rapid expansion of cooperative education and internships and by 2005, a
total of 100,000 students participated in internships over a one year survey period.4
What defines, or constitutes, cooperative education? According to Hodges and Coolbear5, “In a
nutshell, co-operative education (co-op) is any structured educational programme which
combines classroom learning with productive, relevant work experience. Co-operative education
is learning integrated with work.”
A similar, but more extensive, definition of cooperative education can be found in the AsiaPacific Journal of Cooperative Education (APJCE)6:
Cooperative education in the journal is taken to be work‐based learning in which the time
spent in the workplace forms an integrated part of an academic program of study.
Essentially, cooperative education is a partnership between education and work, in which
enhancement of student learning is a key outcome. More specifically, cooperative
education can be described as a strategy of applied learning which is a structured
program, developed and supervised either by an educational institution in collaboration
with an employer or industry grouping, or by an employer or industry grouping in
collaboration with an educational institution. An essential feature is that relevant,
productive work is conducted as an integral part of a student’s regular program, and the
final assessment contains a workbased component. Cooperative education programs are
commonly highly structured and possess formal (academic and employer) supervision
and assessment. The work is productive, in that the student undertakes meaningful work
that has economic value or definable benefit to the employer. The work should have clear
linkages with, or add to, the knowledge and skill base of the academic program.
The Canadian Association for Co-operative Education (CAFCE) in its definition of cooperative
education has similar criteria to APJCE but also defines a minimum period of work experience
relative to the time spent in academic study and requires that the student receive remuneration
for the work performed3:
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"Co operative Education Program" means a program which alternates periods of
academic study with periods of work experience in appropriate fields of business,
industry, government, social services and the professions in accordance with the
following criteria:
(i) each work situation is developed and/or approved by the co-operative educational
institution as a suitable learning situation;
(ii) the co-operative student is engaged in productive work rather than merely observing;
(iii) the co-operative student receives remuneration for the work performed;
(iv) the co-operative student's progress on the job is monitored by the co-operative
educational institution;
(v) the co-operative student's performance on the job is supervised and evaluated by the
student's co-operative employer;
(vi) the time spent in periods of work experience must be at least thirty per cent of the
time spent in academic study.

In all these definitions of cooperative education we can see the general theme of “learning
integrated with work” and other descriptors including Work-Based Learning (WBL)7, WorkIntegrated Learning (WIL)8, 9, and Industry-Based Learning (IBL)10 have been used to describe
such an education. Cooperative education, together with internships, undergraduate research,
design projects, cultural immersion, practicums, and service learning are considered types of
experiential learning.11
When looking at experiential learning it should be remembered, as stated by Dewey12 over 70
years ago, that the fact “that all education comes about through experience does not mean that all
experiences are genuinely or equally educative”. As Brockbank and McGill13 have pointed out,
the primary purpose of higher education is to encourage conditions for learning that are
transformative, and the concern in higher education is with learning that includes but goes
beyond the instrumental. This is reinforced by Barnett14, when he argues: “The learning that
goes on in higher education justifies the label ‘higher’ precisely because it refers to a state of
mind over and above the conventional recipe or factual learning.” Walsh15 asserts that for full
academic recognition to be awarded, “Experience-based workplace learning must therefore
demonstrate characteristics of learning that are equivalent to those required for programmes
delivered within the university.”
How can such learning characteristics be demonstrated? Professor Karen Roloff, DePaul
University Professor of Communication and Director of DePaul’s communication internship
program, considers “… the real value is going into an experience with learning outcomes in mind
– connecting through reflection and intentionality the world of work and the world of
learning”16. Walsh15 further argues that since learning which arises through experience has not
usually been formally assessed, it is therefore necessary to design appropriate assessment for it to
gain academic recognition. Boud and Tennant17 claim that, in order to effectively support the
full academic recognition of experience-based learning in the workplace, academic colleagues
need to move “from seeing themselves as persons who induct students into a disciplinary culture
to one in which they accept a role as learning consultants, actively engaged in mediating work,
context and academic expectation”. Walsh15 states that “such a change in perception is
considerable, and could be difficult to achieve, given that experience-based learning in the
workplace has been treated with ambivalence in many universities due to the dominance of the
disciplinary perspective”.
What constitutes ‘best practice’ in cooperative work (industry) based learning has been the
subject of much investigation, research, and discussion.18 There are pedagogical issues9 and
practical issues such as compulsion (mandatory or optional), timing (when and for how long?),
and finance (remuneration).18 A formulaic model (i.e. a definite set of best practices) has been
rejected “on the basis that it is reductionist, and probably illusory, for it denies the complex
political and the cultural realities that contextualize the education”.18 We are at a point where we
are trying to “identify salient considerations through which best practice can legitimately be
conceptualized”.18
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Background to the Present Study
Recently, the Centre for Career Education at the University of Windsor has been working to
develop learning outcomes along with supportive activities and assessment tools19, 20, 21, 22. The
revised program incorporates elements such as a student cooperative education portfolio22, senior
summative assignment, and faculty and employer assessments of student work term
presentations and reports. In order to gauge the subjective effectiveness of the revised program
with regard to the achievement of the learning outcomes, a survey was administered to students
and alumni. The survey was developed to assess student and alumni perceptions of the effect
that co-op had on the following: their academic and career-related goals and motivation;
identification of personal strengths, weaknesses and preferences; understanding of academic
theory and technical knowledge; development of attributes; and the ability to effectively
contribute in the workplace through identified complementary industry-related skills.
The outcomes being assessed in the survey fit into the four categories of outcomes defined by Hu
et al.23 for engineering work experience programs, namely: 1. Intellectual Augmentation; 2.
Generic Skills and Attributes Development; 3. Career Development; 4. Academic Development.
The proximal “benefits” of these outcomes are considered to affect students’ readiness for the
labor market or their employability and, in the long term, provide the skills necessary to lead a
successful and sustained career in engineering.23
The survey was administered to both control and experimental groups. The control group was
comprised of senior engineering students and alumni having participated in the pre-learning
outcome cooperative education program. The experimental group was made up of the group of
students participating in the revised program.
The survey consisted of a section of demographic questions and a section related to educational
goals, whereby respondents were asked to reflect on their cooperative education experiences and
perform a self-assessment. The demographics identified those students and alumni having
participated in standard length work terms (less than eight months in duration) and extended
length work terms (eight months or more duration).
While the survey results revealed many positive trends for engineering students participating in
cooperative education, in general, statistical significance was revealed only when the analysis
was limited to those students participating in extended work terms of eight months or more.
Survey Results and Discussion
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The control group to whom the survey was initially administered was comprised of computer
science and engineering cooperative education students and alumni having participated in the
original and unrevised cooperative education program. In total, 674 surveys were sent out in
2008. The overall response rate of the survey was 35%. 83% of the total respondents were
engineering students or alumni (39% were students and 44% were alumni). The remainder of the
respondents consisted of computer science students and alumni, the responses of whom are not
considered in the discussion that follows. Of the control group, 25% of the respondents
completed at least one extended work term of eight months or more.

The experimental group to whom the survey was administered in 2009 was comprised of
computer science and engineering cooperative education students having participated in the
revised cooperative education program. A total of 91 surveys were sent out. The survey had an
overall response rate of 34%, similar to that of the control group survey, with 87% of
respondents being engineering students. Of the experimental group, 44% of the respondents
indicated that they had completed at least one extended work term.
Four survey questions concerning education-related goals were answered using a five-point
Likert scale, where 1 = increased greatly, 2 = increased somewhat, 3 = had no effect, 4 =
decreased somewhat, and 5 = decreased greatly. The respondents’ responses were consolidated
to examine the results with respect to the percentage of respondents who answered in a positive
fashion (grouping responses of 1: increased greatly and 2: increased somewhat) versus those who
reported no effect or a decrease. The percentages of respondents reporting positively were
compared for the control and experimental groups for all respondents. It should be noted that
statistical significance was not present (using the Pearson Chi-Square test of statistical
significance at the critical α-level of 0.05 and one degree of freedom) for the null hypothesis that
assumed that there would be no significant differences between the control and experimental
groups’ responses, so comments are limited to trends shown in the survey results.
Question 1
To what extent did participation in the co-op program affect the following?
a) Your academic motivation
b) Your clarity regarding academic goals
c) Your clarity regarding career goals
d) Identification of personal strengths related to academic options
e) Identification of personal weaknesses related to academic options
f) Identification of personal preferences related to academic options
g) Identification of personal strengths related to workplace options
h) Identification of personal weaknesses related to workplace options
i) Identification of personal preferences related to workplace options
j) Your understanding of theories taught in the classroom
k) Your technical knowledge in your field
The responses to this question for the control versus experimental groups are summarized in
Figure 1.
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To wha t extent did co-op pa rticipation a ffect:
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
67.53%
66.67%
71.65%
66.67%

a ) Academic motivation
b) Clarity about a ca demic goals

91.75%
85.19%
73.71%
74.07%

c) Cla rity regarding career goa ls
d) Identifica tion of persona l strengths (academics)

58.76%
62.96%
74.74%
70.37%

e) Identifica tion of personal wea knesses (a ca demics)
f) Identifica tion of persona l preferences (academics)

91.75%
88.89%
78.35%
81.48%
93.30%
92.59%

g) Identification of personal strengths (workplace)
h) Identification of personal weaknesses (workplace)
i) Identification of personal preferences (workplace)

60.31%
66.67%

j) Understa nding of theories ta ught in cla ssroom

91.24%
96.30%

k) Your technical knowledge in your field
Control

Experimental

Figure 1: Control versus experimental groups, all work terms.

Note that the survey results show that a greater percentage of experimental group respondents
reported a positive response for areas related to identification of personal strengths and
weaknesses related to academic options, personal weaknesses related to workplace options,
understanding of theories taught in the classroom, and technical knowledge in their field (items
d, e, h, j, and k).
Question 2
To what extent did participation in the co-op program help develop the following attributes:
a) Acquisition of knowledge
b) Application of knowledge
c) Integration of knowledge
d) Research skills
e) Critical thinking skills
f) Problem-solving skills
g) Interpersonal skills
h) Communication skills
i) Responsible behaviour to self, others and society
j) Teamwork, personal and group leadership skills
k) Creativity and aesthetic appreciation
l) Ability and desire for continuous learning
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The responses to this question for the control versus experimental groups are summarized in
Figure 2.

To what extend did co-op participation help develop:
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
85.05%
96.30%
89.69%
92.59%
87.11%
85.19%

a) Acquisition of knowledge
b) Application of knowledge
c) Integration of knowledge
68.04%
66.67%

d) Research skills

86.08%
92.59%
91.75%
88.89%
92.78%
92.59%
91.24%
88.89%
78.87%
88.89%
86.08%
92.59%
76.29%
74.07%
78.35%
85.19%

e) Critical thinking skills
f) Problem solving skills
g) Interpersonal skills
h) Communication skills
i) Responsible behavior to self, others and society
j) Teamwork personal and group leadership skills
k) Creativity and aesthetic appreciation
l) Ability and desire for continuous learning
Control

Experimental

Figure 2: Control versus experimental groups, all work terms.

Note that the areas showing a trend toward increased rate of positive responses for the
experimental group versus control group are: the acquisition and application of knowledge;
critical thinking skills; responsible behavior to self, others and society; teamwork, personal and
group leadership skills; and ability and desire for continuous learning (a, b, e, i, j, and l).
Question 3
To what extent did participation in the co-op program develop in you?
a) An understanding of workplace culture
b) An understanding of employee health and safety information in the workplace
c) A network of contacts within your field
d) The ability to make an effective contribution in the workplace
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0%

20%

40%

80%

100%

120%

90.21%

To wha t extent did co-op participa tion develop in
you: a ) An understa nding of workplace culture

100.00%

82.47%

b) An understanding of employee hea lth and
sa fety info in the workplace

88.89%

92.27%

c) A network of contacts within your field

96.30%

92.27%

d) An ability to ma ke an effective contribution in
the workplace

Control

60%

92.59%

Experimental

Figure 3: Control versus experimental groups, all work terms.

It is interesting to note that the responses to Question 3 showed an increased percentage of
respondents reporting a positive response when comparing experimental to control groups. All
(100%) respondents from the experimental group noted an increase in their understanding of
workplace culture while participating in the revised program.
Question 4
To what extent did participation in the co-op program affect your employment opportunities by:
a) Enabling you to identify, assess and develop workplace skills and personal competencies
b) Teaching you how to write an effective resume and cover letter
c) Teaching you how to interview effectively
d) Assisting in the process of career planning
e) Contributing to your post-graduation employment
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To what extent did pa rticipa tion in the co-op progra m a ffect your employment opportunities by:
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

91.75%

a ) Ena bling you to identify, a ssess and develop workpla ce
skills a nd persona l competencies

88.89%

81.96%

b) Tea ching you how to write a n effective resume a nd
cover letter

92.59%

85.57%

c) Teaching you how to interview effectively

81.48%

72.16%

d) Assisting in the process of ca reer planning

62.96%

79.90%

e) Contributing to your postgra dua tion employment

Control

66.67%

Experimenta l

Figure 4: Control versus experimental groups, all work terms.

Note that, with the exception of effective resume and cover letter writing skills, the experimental
group showed a lower percentage of respondents indicating a positive response than the control
group.
The fact that statistical significance cannot be shown at the critical α-level of 0.05, is indicative
that more data is necessary as more students complete the revised program. While some general
trends are noted with regard to the proportion of positive responses, it can be said that at this
time, marked differences in learning outcomes achievement cannot be shown as a result of the
program revision. Additional students in the coming years will be surveyed to support the
development and deployment of action items in response to the results.
Survey Results and Discussion: Work Term Length
Interesting results for Question 1 are found when the 5-point Likert scale response data is
analyzed only for students participating in extended work terms in the control and experimental
groups. Bear in mind that lower numbers (i.e. closer to 1) are deemed as more desirable in this
study. The survey results of Question 1 for the control and experimental groups are shown in
Figure 5.
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1

2

To what extent did participation in the co-op program affect the
following: a) Your academic motivation

3

1.88

b) Your clarity regarding academic goals

1.67

c) Your clarity regarding career goals

1.50
1.67
1.75

d) Identification of personal strengths related to academic options

2.08

2.08
2.04

f) Identification of personal preferences related to academic options

1.79
2.00

1.79
1.56

j) Your understanding of theories taught in the classroom
k) Your technical knowledge in your field
Control

2.58

1.52
1.67

h) Identification of personal weaknesses related to workplace options
i) Identification of personal preferences related to workplace options

5

2.17

e) Identification of personal weaknesses related to academic options

g) Identification of personal strengths related to workplace options

4

1.67

2.25
2.08
2.23

1.40
1.33
Experimental

Figure 5: Question 1 responses for control versus experimental groups, extended work term respondents only.

It is important to note that all average response levels indicate positive responses on the Likert
scale used for this survey, with values in the 1 – 3 range. Figure 5 shows increases in positive
responses (lower average numbers) for the experimental versus the control group only for the last
two categories. Statistically significant results at the critical α-level of 0.05 are revealed for
items e, i, and j. Thus, for those students experiencing extended work term placements of eight
months or more, the revised cooperative education program does not do a better job of assisting
them to identify personal weaknesses in their academic development. The survey also shows
that the revised program does not facilitate their personal preferences as they relate to workplace
options, but does work to enhance their understanding of classroom-taught theory. It is
reassuring that the introduction of learning outcomes has enhanced the students’ understanding
of theories taught in the classroom (i.e. linking theory and practice).
Another interesting result can be shown with regard to Question 3 (again, when the 5-point
Likert scale response data is analyzed on the basis of work term length) concerning workplace
culture, health and safety, networking contacts, and effective workplace contribution. Results
are shown in Figures 6 and 7 for the extended work term respondents and the regular work term
respondents, respectively. While the sample sizes are reduced for this data (extended control
versus experimental: 48 vs. 12; regular control versus experimental: 146 vs.15), administration
of the survey to more students in the next few years will be necessary to acquire further data
necessary to draw meaningful conclusions.
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1

2

4

5

1.35
1.50

To what extent did participation in the co-op program
develop in you: a) An understanding of workplace culture

1.67
1.58

b) An understanding of employee health and safety
information in the workplace

1.52
1.75

c) A network of contacts within your field

1.33
1.58

d) The ability to make an effective contribution in the
workplace

Control

3

Experimental

Figure 6: Question 3 responses for control versus experimental groups, extended work term respondents only.

1
To what extent did participation in the co-op
program develop in you: a) An understanding of
workplace culture
b) An understanding of employee health and safety
information in the workplace

c) A network of contacts within your field

d) The ability to make an effective contribution in the
workplace

Control

2

3

4

5

1.52
1.33
1.77
1.93
1.72
1.47
1.78
1.60
Experimental

Figure 7: Question 3 responses for control versus experimental groups, regular work term respondents only.
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Note that while none of the results in Figures 6 and 7 shows statistical significance at the critical
α-level of 0.05 when comparing control and experimental groups, the general trends are reversed
for extended and regular work term students. While development of an understanding of
workplace culture, networks of contacts, and the ability to contribute in the workplace are seen to
decrease for those respondents having experienced at least one extended work term of eight
months or more (as indicated by a larger average number according to the Likert scale used), the
opposite is true for those respondents having only work term placements of four months each.

Similarly, while regular work term respondents reported a decreased understanding of employee
workplace health and safety, extended work term respondents did not.
As briefly mentioned in the “Introduction” section, timing (when and for how long?)18 is one of
the practical issues facing the conceptualization of “best practice”. Smith et al.18, in their interinstitutional study in Australia, found the salient issue was that timing was highly dependent on
students having sufficient technical knowledge to make a worthwhile contribution. “No-one
argued for industry-based learning to occur until at least one year has been completed.” The
“ideal” duration of the work terms was unclear, with durations of one year, six months or sixteen
weeks being preferred by different sets of students and faculty.18
Fleming and Eames24 note that amongst cooperative education programs, there is a great
diversity in placement length and structure and that this diversity in placement structure “is
governed more by organizational influences such as institutional timetabling, placement
availability and faculty commitment than by educational imperatives”. They also found that the
students’ learning changed over time in the placement, as they moved from doing simple tasks
and became involved in more complex tasks and thinking, suggesting that they were learning
through their participation. Hodges et al.25 contend that although the structure of the cooperative
education experience may not affect the overall outcomes, it does influence the types of learning
strategies that can be devised.
With respect to the study reported here, it is worth noting that many of the extended work terms
are international placements. Students gain the benefits of a global work experience and
exposure to the implications of cultural factors on workplace issues.26
Conclusions
During the first years following the implementation of the revised cooperative education
program at the University of Windsor, trends indicate positive responses in subjective data with
regard to learning outcomes achievement, but more data is required to derive significant results
from which program development recommendations can be made. Nonetheless, some
interesting results have been found with regard to the feedback from respondents participating in
work terms of four months versus those working at least one extended work term of eight months
or more.
While positive effects are noted for all respondents, in general, working shorter, varied
placements appears to nurture a greater understanding of workplace culture, development of a
network of contacts, and the ability to make contributions to the workplace. These results lead
one to conclude that students may benefit from tailored cooperative education learning outcomes
based on work term length.
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What is evident, however, from the survey is that cooperative education is valuable in academic
progress, career enhancement, and development of generic skills and attributes.23 As noted by
Smith et al.18, “For us, and many others involved in such cooperative learning, its value is noncontestable. The contested space is how this is organized to maximize the participants’
learning.”
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