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ENTREPRENEURSHIP PROGRAM ASSESSMENT 

BY STUDENT OUTCOME 

 

Introduction 

 

Harvard Business School offered the first course in entrepreneurship in 1947. Today most 

of the AACSB-accredited business schools offer programs in entrepreneurship 
1
. With 

innovations emanating from the science and technology areas, entrepreneurship education has 

also migrated to engineering schools 
2-7

. This seems to be a logical development.  In fact, it has 

been reported that engineering entrepreneurship graduates have more new business start-ups than 

their business school counter-parts 
8
. 

 

Meanwhile, educators have voiced different opinions on what should be taught in 

entrepreneurship programs 
9-12

. The modality of delivery and the objectives of entrepreneurship 

education is another area of lively discussion 
11-18

. Learning style is a much covered field in 

education 
19

. Matching teaching with learning style has also been addressed in the literature 
20

.  

While it is important that there is substantive content in any educational program, perhaps the 

more interesting question for educators in this discipline is how to structure the curriculum and 

pedagogy to ignite or reinforce entrepreneurial attitudes.  This might well be the most important 

attribute that an entrepreneurship educational program can instill in the students.  

Entrepreneurship education should cause students to think, feel, and act entrepreneurial; to 

eventually become entrepreneurs.  

 

As we attempt to assess an entrepreneurship education program, we frame our research 

question around: Does entrepreneurship education make students more entrepreneurial? The 

operational parameter we chose to measure is entrepreneurial attitude. To inform practice, we 

also explored the respective contribution of curriculum, pedagogy, and instructional environment 

in facilitating changes in the students’ entrepreneurial attitude.  Educators in this field have tacit 

knowledge that instructional technique matters. We would like to introduce an assessment 

approach to make visible an important learning outcome unique to this discipline. 

 

Background of the study 

 

This program assessment research is a collaboration between the School of Education and 

the Technology Management Program (TMP) embedded in the College of Engineering at a tier-

one research university. While the institution is highly ranked and has many exemplary 

programs, it does not have a business school.  The Technology Management Program which is 

designed to teach students how to commercialize technology becomes the de-facto program for 

students to learn about innovation, technology management and entrepreneurship. The courses 

are open to all enrolled upperclassmen which resulted in a multi-disciplinary student body. The 

curriculum and extra-curricular activities approach innovation and commercial feasibility using 

real-world data, supported by lecturers and mentors from the field. The faculty is primarily made 

up of adjunct professors and lecturers who have extensive business and venture experience. A 

mix of pedagogy is employed, including didactic instruction, guest speakers, entrepreneurship 

workshops, business plan competition, and internship in start-ups and technology enterprises.   
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To assess an education program, one can look at input parameters, process parameters or 

outcome parameters. Accreditation bodies historically have focused on input parameters and 

process parameters such as faculty qualification, faculty-to-student ratios, and institutional 

procedures. For K-12 education, the No Child Left Behind Act of 2001 
21

 underscored the new 

focus of measuring outcome parameters. The Secretary of Education, Margaret Spellings 
22

 also 

began to look for accountability in higher education in terms of outcomes. Therefore, we look 

out for meaningful outcome parameters in our study. While disciplines such as accounting or 

engineering have relatively well-defined content areas and criteria for learning outcomes, 

entrepreneurship education tends to be guided by institutional or program goals. Effectiveness of 

teaching and learning in entrepreneurship education is relatively hard to define and difficult to 

assess. 

 

In this paper, we looked at an outcome parameter framed by the research question: Does 

entrepreneurship education makes students more entrepreneurial?  Our main goal is to determine 

if this program indeed makes students more entrepreneurial. We also seek to identify what 

modalities and conditions of instruction contributed to the development of entrepreneurship 

attitudes, perhaps the singularly most important ingredient of entrepreneurship education. We 

think this is an important inquiry. Aside from skills and knowledge, success as an entrepreneur is 

also a function of many entrepreneurial characteristics. If we can measure whether education as a 

treatment process indeed makes students more entrepreneurial, this assessment technique could 

have very interesting implications to educators in entrepreneurship. 

 

Theoretical framework 

 

The most extensive and current demographic data on entrepreneurs was reported by 

Reynolds, et al 
23

 through the Panel Study of Entrepreneurial Dynamics. Having contacted 

64,622 households, 830 nascent entrepreneurs were followed over a two-year period. More than 

120 scholars, 33 universities, and institutions such as the National Science Foundation and the 

Ewing Marion Kauffman Foundation were behind this effort. Factors such as race, age, gender, 

income, and level of education were profiled. While the demographic approach is important in 

the study of entrepreneurs, most of these factors are not attributes that can be modified with 

education.  

 

The other approach in studying entrepreneur is to identify the characteristics that 

differentiate entrepreneurs from non-entrepreneurs. This body of work mainly comes from two 

disciplines: psychology and business. Entrepreneurial characteristics such as need for 

achievement 
24-27

, locus of control 
28-31

, risk taking 
28-30 &  32

 values 
24, 31, 33 & 34

 and sacrifice 
35

 are 

some examples. Bolton and Thompson 
36

 contended that what is special about entrepreneurs is 

their repertoire. The entrepreneur is the inventor, the leader, while simultaneously demonstrating 

many other entrepreneurial characteristics. There is a constant interplay of talent, temperament 

and technique. Bolton and Thompson defines talent as creativity, opportunity-spotting, and 

courage, temperament in terms of urgency, risk-taking and ego drive, and technique such as 

planning, financial and personnel skills.  

 

Peter Robinson’s dissertation 
37

 was on the development of a quantitative instrument 

called the Entrepreneurial Attitude Orientation (EAO), designed with the intent of predicting 

P
age 14.581.3



 

entrepreneurs based on their attitude. The four entrepreneurial attitudinal subscales used in the 

Robinson EAO instrument were achievement in business, innovation in business, perceived 

personal control and perceived self-esteem. In each subscale, the questions were constructed 

from three psychological perspectives - affect (i.e. the “I feel” questions), cognition (i.e. the “I 

think’ questions) and behavior (i.e. the “I (act)” questions).  After going through a sequence of 

item creation and selection, reliability testing and factor analysis, the instrument was validated 

with two sets of subjects. In one set, both the control and experimental group were students 

(students in school versus recent graduates who have founded businesses) while the other set was 

made up of business people (white-collar employees versus established entrepreneurs). Robinson 

later reduced the EAO from its original 91 items to a 75-item questionnaire 
38

.  

 

The EAO has been used in a number of other dissertations 
35, 39 & 40

 and research 

articles
41-46

. The limitation of the EAO model is that it does not include risk perception and 

opportunity recognition, two other well recognized characteristics of entrepreneurs.  The 

advantage is that it is a validated instrument with sound theoretical underpinning and that it takes 

a multi-factor approach with four subscales. 

 

Method 

 

Our inquiry seeks to determine whether the students become more entrepreneurial after 

taking these classes. We selected the EAO instrument 
38

 as our quantitative tool for several 

reasons. It was developed to predict entrepreneurship, which fits with our research question. It 

was tested on students, which fits our application of studying students as subjects. While using 

only four attitudinal subscales appeared to be limited, the notion of factor analysis is to identify 

the strongest factors so that the less informative ones can be eliminated. In an article on 

evaluation instrument, Rotem and Glasman 
47

 commented “an evaluation instrument should be 

reliable, valid, efficient, and effective.” We feel the use of the EAO in its entirety preserves the 

construct validity and provides a meaningful multi-variate approach to address our research 

question.  

 

Aside from the EAO instrument, two other research techniques were used to triangulate 

the findings. One consisted of student responses collected at the end of the quarter and the other 

consisted of students interviews. These two qualitative methods complement the quantitative 

approach to confirm if indeed the students perceived that the classes have changed their 

entrepreneurial attitude.   

 

Data was collected from the students enrolled in the entrepreneurship program during the 

spring 2008 quarter, after obtaining institutional internal review board approval to conduct the 

study. With the cooperation of course instructors from all nine classes offered during that term, 

students were asked to voluntarily participate in the study by answering a 75-item survey 

instrument at the beginning and at the end of the quarter. Informed consent was obtained from 

these students at the beginning of the quarter. The survey generally required less than 15-minutes 

to complete.  

 

From a total program enrollment of 430 students, 197 responses were collected at the 

beginning of the quarter (46% response rate) and 100 at the end of the quarter two months later 
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(23% response rate). Since our instrument has 75 items representing four subscales, we set our 

missing-item limit at four.  Responses with five or more missing items were eliminated. This 

reduced our pre-test sample to 186 and post test sample to 99. Ten cases were dropped from the 

pre-test due to incomplete results caused by time limitation in one class. Only one case was 

dropped in the post-test with a student arriving late in class who did not finish the survey.  

 

Of all these responses, 77 students completed both the pre-treatment and post-treatment 

surveys. 75 of them met our missing-item inclusion/exclusion criteria (17.5% of the population). 

Only 7 out of 75 responses have 1 missing item in the 75-item pre-test instrument and 5 out of 75 

have 1 missing item in the post-test survey.  This sample (n=75) formed the basis of our 

repeated-measure MANOVA comparison. The repeated-measure research design allows for 

assessing the treatment effect without the influence of group differences (between-group errors). 

Each subject serves as his or her own control. Since the instrument is quite complex with 75 

items, and that the pre-test post-test interval was two months apart, we can reasonably assume 

that there is little learning effect of becoming familiar with the questionnaire which might have 

caused bias to the results. None of the 75 pairs of responses have more than 1 missing item.  

Missing values were replaced with the item group mean in our statistical compilations.   

 

Overall treatment effect was tested using a repeated-measure MANOVA design as an 

omnibus test. It was performed for the four entrepreneurial subscales in a 2x4 pre-test post-test 

design.  The null hypothesis is that there is no difference in the entrepreneurial attitudes before 

and after the treatment.  The alternate hypothesis is that there is a difference. 

 

To triangulate the findings using the EAO instrument, two other research methods were 

used. Attached to the post-test questionnaire was a set of four open-ended questions which 

queried whether the students felt the classes made them more entrepreneurial, in what way and 

what they attributed that to. 88 out of the 99 post-test participants responded (88.89% response 

rate). We also randomly selected students for interviews near the end of the term. Interviews 

occurred at the end of class and during the end of TMP events, and ranged from five minutes to 

twenty-five minutes, most typically lasting around twelve minutes. A total of 40 students were 

interviewed. 

 

Results 

 

Data analysis was performed using SPSS 16.0.  Reliability of the instrument was 

established by calculating the Cronbach alphas for each subscale. The alphas were then re-

calculated with the weakest items taken out, resulting in a more succinct 69-item instrument. The 

alphas were above 0.7 except for the personal control subscale in the pre-test (Table 1). More 

items could have been taken out to further improve the alpha. However, this particular subscale 

has only 12 items to begin with. We judged that preserving the fidelity of the theoretical 

construct was a higher priority. Expectedly, the alphas are higher for the subscales with more 

items.  

 

 

Table 1. Cronbach Alphas of Each Subscale at t1 and t2 
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Subscales items 
Cronbach 
alphas t1 items 

Cronbach  
alphas t2 improve by removing 

Achievement 23 0.714 22 0.725 question 57 

Innovation 26 0.751 24 0.794 questions 41, 66 

personal control 12 0.600 11 0.664 question 36 

self-esteem 14 0.653 12 0.750 questions 53, 25 

Total questions 75  69   

      

Subscales items 
Cronbach 
alphas t1 items 

Cronbach 
alphas t2 improve by removing 

Achievement 23 0.792 22 0.819 question 57 

Innovation 26 0.718 24 0.745 questions 41, 66 

personal control 12 0.674 11 0.717 question 36 

Self-esteem 14 0.579 12 0.712 questions 53, 25 

Total questions 75  69   

 

Factor analysis was not performed since we only included data from 75 students and this 

sample size is insufficient for performing factor analysis of a 69-item instrument. Since the 

instrument was grounded in theory and has been validated and examined in various studies, we 

see no reason to question the internal validity. 

 

A screening t-test (Table 2) was performed.  Significant changes were observed in the 

subscales of innovation and personal control, as well as the behavior factor. 

 

Table 2. 2-tailed, pair-sample t-test (n=75) 

 

  mean t1 std dev t1 mean t2 std dev t2 t df significance 

Achievement 5.66 0.43 5.74 0.50 -1.351 74 0.181 

Innovation 5.09 0.50 5.22 0.50 -2.477 74 0.016** 

Personal control 5.06 0.68 5.22 0.70 -2.667 74 0.009** 

Self-esteem 5.25 0.73 5.31 0.74 -0.808 74 0.422 

 

To check for between-group difference at the beginning and at the end of the quarter, the 

pre-test and post-test subscales data were analyzed using General Linear Model in a repeated-

measure MANOVA analysis (Table 3).  A significant main effect was observed between the pre-

test and post-test (p=0.044). Typically, interaction effect is of great interest to researchers. For 

this study, the four subscales are different attributes without specific order or relational 

importance. All four subscales showed higher means at t2. Thus the main effect served as our 

main finding.  

 

To determine the factors responsible for the overall difference, univariate tests were 

performed. The results were similar to what we found with the t-test. Of the four attitudinal 

subscales, innovation and personal control were responsible for the significant difference after 

making Bonferroni adjustments (i.e. multiply each of the significance value by 4 to account for 

under-estimating the individual Type 1 errors when all 4 subscales are considered together).  
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Table 3. Repeated-measure statistics (n=75) 

     

 

Factors 

 

Mean 

Standard 

Deviation 
  

Achievement t1 5.66 0.43   

Achievement t2 5.74 0.50   

Innovation t1 5.09 0.50   

Innovation t2 5.22 0.50   

Personal Control t1 5.06 0.68   

Personal Control t2 5.22 0.70   

Self-esteem t1 5.25 0.73   

Self-esteem t2 5.31 0.74   

  

Wilks' 

Lambda 

 

 

Significance 

 

 

Partial Eta Squared 

 

 

Power 

MANOVA 0.873 0.044 0.127 1.000 

 

Contrast 

 

Significance 

 

Partial Eta Squared 

 

Power 

Achievement 0.123 0.032 0.337 

Innovation 0.010 0.087 0.744 

Personal Control 0.009 0.088 0.749 

Self-esteem 0.400 0.010 0.133 

 

Attached to the post-test survey is a set of open ended questions which began with the 

question: Does taking the TMP course(s) change your attitude toward entrepreneurship?  88 

students responded while 11 did not answer any questions. 73 out of the 88 responses were yes 

(82.95%), punctuated with emotive remarks such as “absolutely”, “it makes me even more 

interested”, “very much so”, “a lot more excited about starting business” and “motivates me”. 

Four responses were tentative.  They used words such as “a bit”, “not sure”, “a little bit” and 

“maybe”. Thirteen answered no, of which four indicated that they were quite entrepreneurial to 

begin with so the courses do not change their attitudes per se. Together, only about 10% did not 

experience a positive effective. The central tendency clearly supports the findings using the 

EAO. 

 

The third approach in our inquiry involved interviews with the students at the end of the 

quarter. A total of forty students were interviewed.  The responses were particularly rich and 

contextual. The classes have made a strong impact on many of them. Being armed with real 

world skills and knowledge, they are ready to go out and swim with the sharks. Some remarks 

were particularly informative: 

 

  “I caught the entrepreneurial bug from taking the first one (TMP class).” 

“Yes, this is like catalyst. What TMP program did to me was to tell me it's OK to be an 

entrepreneur.  The parents would like you to get a job, get a salary to pay off the loan and stuff. 

TMP program puts so much behind you. It’s OK to be entrepreneur. It’s OK to innovate and 

implement your own ideas. Legitimacy-it’s legitimate to be an entrepreneur” P
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“For the ones who are entrepreneurial, the TMP gives them a medium to express their 

ideas.  For those, the program is a great way to see if they can be one, really want to be one.” 

“I have strong beliefs in the technology management program. I've already seen a lot 

coming out of it.” 

“It gives me a little oomph to try new venture now that I've known more about it. 

Previously it never crossed my mind.” 

“I was always entrepreneurial minded but not knowing how to go about doing it.  After 

taking these classes I have more skills that would help me. Yeah, I'm more entrepreneurial 

minded now” 

“I definitely have idea to form company before this. I always dreamed of having my own 

company.  My father is an entrepreneur. When I was really young me and my brother will paint 

curbs, sell candy bars, whatever it was. Being in school here as a Business Econ student, I don’t 

think I got any insight as to how to start a business. I found out about the TMP.  From this I felt I 

have gained more knowledge about starting a business than all my other years in college.  I can 

actually apply what I learned from TMP and start a company.” 

“I hope to start a business and retire at 40 so I always think about doing my own thing. 

Now I feel more confident in my ability.” 

“These courses give you info you can’t get from B-Econ and Engineering classes.  I got a 

lot out of the courses; the closest thing you can get without going through the experience 

yourself.” 

“I didn’t consider myself to be entrepreneurial but I changed. In other classes you learn 

theory, never application. TMP gives me the tool belt to go out and do it.” 

“I was not entrepreneurial before, maybe just a little bit. Now it opens up the door.” 

“I became more confident with my ability. It probably was there before the classes.  It 

solidifies with the classes.” 

“The course has given me more ambition” 

“It changed my attitude, definitely. I knew I would be able to start my own business, kind 

of reinforced the proposition.” 

“Before the TMP classes, I have a personal draw towards starting my own company. 

After the classes, it feels closer to reality”. 

“I’m interested in looking for a job with a start-up” 

“Since I was 5, 6 years old I was always looking for opportunities. The classes make me 

look at more opportunities. It works out great.” 

 “I would consider myself entrepreneurial. I already own my business…it’s crucial to 

learn how to do it. 

 “TMP opens my eyes, make me look at things differently. Maybe it does make me more 

entrepreneurial. I’m always trying to find a market for an idea of mine.” 

“More entrepreneurial?  Of course. That’s why I want to dig deeper into it.” 

“More entrepreneurial? Most definitely. I know what it takes to become one, the way 

business is done, how to market, focus on technology.” 

“These classes open your perspective.  The professors allow us to see real world 

experience rather than just theory.” 

“I’m definitely interested in doing something that I put my own intuition to it.” 

 

To further explore how the instructional technique and the learning environment inside 

and outside the classroom were responsible for causing the change, we asked the students to 

P
age 14.581.8



 

elaborate during the interviews. What appeared to standout was their hands-on involvement with 

business through the class projects.   

 

In one popular class, the students teamed up to participate in a quarter-long business 

decision simulation project.  Every week there were business scenarios requiring them to make 

decisions on R&D investment, capacity and production decisions, advertising and sales force 

build-up, pricing and inventory planning and so on. They had to make decisions as a group and 

their choices interacted with other teams’ decisions which subsequently resulted in changes in 

each teams’ company performance and their stock prices. The teams had to debate their ideas 

and come to some consensus on the strategy. They learned team skills as well as business skills.   

 

In another course, they were required to form teams to prepare a business feasibility 

analysis on a business.  They came up with products and related business models and performed 

an analysis of the value proposition, market segment, value chain structure, revenue generation 

and margins, position in value network and competitive strategy. Again they learned to function 

in multi-disciplinary teams and submerged themselves in real-world business data collection and 

analysis.   

 

The faculty with abundant real-world experience was also a significant contributor.  The 

students viewed them as role models and sources of advice and inspiration. They were also 

intrigued by the guest speakers, the trials and tribulations they went through and the mistakes 

they made. They heard how the difficult decisions were made and the consequences. When asked 

which component was more effective in causing their entrepreneurial attitude to change, the 

projects seemed to be the popular choice. However, the general opinion was that all these 

ingredients worked well together. The students expressed their views as follows: 

 

“The group projects are the most rewarding aspects. Good professors are number two 

and the guest speakers are really close behind like two-and-a-half.” 

“I like the projects.  We have to figure out what product to produce, how to make it, how 

to market it all in two weeks…at the end we have to prepare a 25 page document and really flush 

it out. How are you going to make money with this? Pricing? What’s the pro-forma gonna look 

like.” 

“I have a brilliant instructor for my Entrepreneurship class! He puts things in layman’s 

terms so someone like me with zero business background can understand. The course makes us 

think about creating something new, something that hasn’t been invented yet. The class 

assignments are graded really roughly so you have to take it seriously. They force you to get the 

juice flowing.” 

“It’s the combination of all of these. I’ve never been exposed to so many guest speakers! 

We had 2-3 in the finance class, almost weekly in the entrepreneurship class, 4 or 5 in the lecture 

series. Probably I’ve listened to thirty or so in one year. I have done projects in my biotech 

classes but nothing like this!” 

“A lot has to do with the teachers themselves and the people they bring in.  They are so 

passionate and have so much knowledge they want to convey to you. Today I get to ask an expert 

a direct question that applies to my business instead of reading about the theory. In business, you 

want to get expert advice as much as you can. You can’t keep testing theory or your business will 

go down.” 
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“Almost all the classes have team work; that’s what it’s like in the real world. Yes, I 

intentionally team up with different people each time.” 

“The mentors are not shy in beating you up - don’t know the market, didn’t do sensitivity 

analysis, on and on. After a while you realize investors focus on the market. We tend to focus just 

on the product.” 

“Learn from a PhD or an entrepreneur? I want to be taught by someone who made the 

mistakes and knows how to do it. In my marketing class we have to go out and interview people 

for market research, nothing like what you do in Engineering.” 

“Having all these together is really effective. If one is not in the picture, the rest would 

not be as effective as they are.” 

“I benefit more from working with my team then sitting in a class listening to lectures.” 

“The first class I took he made us go out and sell something. It gets you to see what 

works and what doesn’t work. Guest speakers are also great, you hear from the ones who have 

done it, not hear from the professor about someone who has done it. Marketing was taught by 

someone who has worked at Proctor and Gamble, not reading about the marketing finesse of 

Proctor and Gamble.” 

 

This part of the inquiry was designed to find out what worked and what didn’t worked. 

While the students have shown tremendous appreciation for the education, they also noted some 

misses.  

 

“They shouldn’t focus so much on venture capital. VCs don’t invest in students.  They 

should focus on angel investors.” 

“The courses don’t tie together.  TMP is not linear. There are many overlaps and also 

many gaps.” 

 

Educational importance of the study 

 

In many disciplines, effectiveness in teaching and learning is assessed via content uptake 

of the students. This may be measured using psychometrics or evaluating student products using 

certain rubrics. In disciplines where the ‘correct answer’ is less precise, the rubric approach tends 

to also pay attention to production process as well as outcome. In our discipline of 

entrepreneurship education, not only is there no precise ‘correct answer’ to many management 

and business opportunity questions, content uptake does not necessarily reflect the overall 

preparedness of these students to become entrepreneurs. Entrepreneurial attitude orientation 

appears to be an outcome parameter that complements content uptake for assessing 

entrepreneurship education. This study provided empirical evidence that entrepreneurship can be 

learned, both substantively and attitudinally.  

 

The student interviews revealed how the combination of projects, practitioner instructor 

and submersion with real-world business issues through the guest speakers together is an 

effective means to enhance their entrepreneurial attitude.  They feel they have gained the 

relevant, practical skills and knowledge to begin their entrepreneurial journey. 

 P
age 14.581.10



 

The American Psychology Association (1997) described a framework for a learner-

centered environment
48

. It addressed a number of cognitive and meta-cognitive factors, 

motivational and affective factors, developmental and social factors: 
 

1. Nature of the learning process. 

The learning of complex subject matter is most effective when it is an intentional process of 

constructing meaning from information and experience. 

2. Goals of the learning process. 

The successful learner, over time and with support and instructional guidance, can create 

meaningful, coherent representations of knowledge. 

3. Construction of knowledge. 

The successful learner can link new information with existing knowledge in meaningful ways. 

4. Strategic thinking. 

The successful learner can create and use a repertoire of thinking and reasoning strategies to 

achieve complex learning goals. 

5. Thinking about thinking. 

Higher order strategies for selecting and monitoring mental operations facilitate creative and 

critical thinking. 

6. Context of learning. 

Learning is influenced by environmental factors, including culture, technology, and instructional 

practices. 

7. Motivational and emotional influences on learning. 

What and how much is learned is influenced by the motivation. Motivation to learn, in turn, is 

influenced by the individual's emotional states, beliefs, interests and goals, and habits of thinking. 

8. Intrinsic motivation to learn. 

The learner's creativity, higher order thinking, and natural curiosity all contribute to motivation 

to learn. Intrinsic motivation is stimulated by tasks of optimal novelty and difficulty, relevant to 

personal interests, and providing for personal choice and control. 

9. Effects of motivation on effort. 

Acquisition of complex knowledge and skills requires extended learner effort and guided practice. 

Without learners' motivation to learn, the willingness to exert this effort is unlikely without 

coercion. 

10. Developmental influences on learning. 

As individuals develop, there are different opportunities and constraints for learning. Learning is 

most effective when differential development within and across physical, intellectual, emotional, 

and social domains is taken into account. 

11. Social influences on learning. 

Learning is influenced by social interactions, interpersonal relations, and communication with 

others. 

 

The comments from the students echoed many of these principles. For example, through 

the business feasibility project students constructed meaning from information and experiences 

(item 1), created meaningful, coherent representations of knowledge (item 2), linked new 

information with existing knowledge in meaningful ways(item 3), created and used a repertoire 

of thinking and reasoning strategies to achieve complex learning goals (item 4), motivation is 

stimulated by tasks of optimal novelty and difficulty, relevant to personal interests, and 

providing for personal choice and control (item 8), without learners' motivation to learn, the 
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willingness to exert this effort is unlikely without coercion (item 9). Their comments on being in 

interdisciplinary teams addressed the points on learning is most effective when differential 

development within and across physical, intellectual, emotional, and social domains is taken into 

account(item 10) and Learning is influenced by social interactions, interpersonal relations, and 

communication with others (item 11). 

 

Educators in the TMP program appeared to have created an effective learner-centered 

environment as defined by the APA. 

 

Limitation of this study and opportunity for future research 

 

 The findings in this study is highly contextual to the particular set of students, their 

motivation and interest, the set of instructors, speakers and their personal styles. While we have 

demonstrated that entrepreneurship can be taught and we have created an effective assessment 

framework, it is hard to extrapolate the findings to other institutional settings or even at the same 

institution when the student profile, educator profile or instructional profile changes. 

 

In our data analysis, we also compared the pre-test and post-test results of the 69-items 

using the three psychological factors of cognition, affect, and behavior. We also found 

significant difference using repeated-measure MANOVA. Follow-up univariate tests revealed 

that the behavior factor was responsible for the significant difference. Since our theoretical 

framework was not built up with these factors and the instrument was not validated accordingly, 

there is no pretext for making inferences along this direction.  However, the qualitative data 

appeared to support a behavioral difference when many students indicated they are ready to take 

action. This could be a very interesting research area to add to the knowledge in entrepreneurship 

education. 

 

The EAO instrument was developed in 1989. Since that time abbreviated versions of the 

EAO have been tried and some researchers have expanded the instrument to test additional 

entrepreneurial characteristics.  It would be beneficial to review this body of work and update the 

instrument with additional subscales around the educational assessment objective. 

 

A common issue in research is that most studies utilize a unique instrument to address 

their specific research question. The lack of a standard methodology makes it difficult to 

compare research and findings in the same field. The EAO is a well-designed multivariate 

instrument for measuring the students’ entrepreneurial attitude.  We would like to update and 

enhance the instrument, and collect data broadly across disciplines. From which we can set up a 

normative score and explore if it can be used to identify students with entrepreneurial inclination 

and correlate that to future success in entrepreneurship programs (e.g. the SAT is normalized to a 

mean score of 500, with one standard deviation points at 400 and 600. SAT was validated for 

predicting students’ first year success in college). That might be an additional tool for the 

programs to identify and attract students to the field. We are also interested in taking this method 

to the business setting to investigate its usefulness in the business domain that the original 

instrument was also validated for. Caution must be taken, however, in the proper validation 

against the intended scope of application. Research is only as good as the data. The data is only 

as good as the method.  The method is only as good as the theoretical grounding. 
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