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Globalization related comments:

1. There is an overall trend in higher education toward globalization (education without boarders) along with the need for a global accreditation.  Although the differentiation between global and international education was very important but not well developed.

2. This globalization of curricula poses a series of challenges: 

a. There is a need for additional material in the curricula (students should be exposed to more than “international examples” in courses. Students need to be aware of cultural differences around the world, i.e. day-to-day life differences, not just “tourist” differences.)

i. Global teams on design projects, international communication protocols, international standards in engineering, and engineering toolboxes before college so that focus may be more on global issues during college, all could help integrate the global experience into the curricula. 

ii. We need at the least a “world cultures” general requirement for all programs of study. 

iii. Global universities in a distributed environment need tools of language, culture, and habits.  

b. The curricula are overcrowded already and need reform and there is no space for additional material.  How should this be accomplished or coordinated?

i. This might be achieved by taking advantage of the faculty who come from a different country. At present these faculty get involved only in the areas of their specialty. (Although many educators are not globally experienced or focused. How are they teaching the students?)

ii. Matching curricula and forming articulation agreements with international institutions might help.

iii. Technology can be used to save time for interaction component while adding content.

c. There is little to no motivation for educators to stuff their curricula – the activation energy is too high.

d. How do we address all, or many of, the social structures within academe that impede achievement of a global education model? 

e. How can this trend towards globalization be used to our advantage to increase the percentage of American workers needed for American jobs, especially given the outsourcing of engineering today and the prospect of equivalent credit assignments in a global university?  Also, if overseas students can earn an equivalent degree at home, what is their incentive to come to the US for study?  How can we “educate domestic experts / leaders” (Freeman) when “borders are meaningless” (Adelman)?  

3. Some sort of ABET criterion that strongly emphasizes international aspect in Engineering Education, supporting the “global university”.

Community College related comments:

1. There is a strong need to for universities and community colleges to interact, given the amount of transferring from community college students to undergraduate engineering programs. The academic momentum from high school to community colleges and into universities is important. The graduation rates for bachelor degrees are higher with some community college experience. 

2. Given the large numbers of transfer students from the community colleges into to enter 4-year programs, how can it be insured that the students are properly prepared? There must be better integration of programs at 2 and 4-year colleges. There also be accurate information about courses at various colleges and how that affects the ability of students to transfer between institutions.

3. The community colleges and universities should cooperate on outreach courses. 

4. If we know our data is lacking in terms of community colleges and transfer students why don’t we correct it and how much does the affect the results we do have?

5. There is concern that budget cuts and the lack of faculty activity in state/national programs will severely affect the transfer of engineering students.

6. Would it be better to advise students at risk (e.g. some Hispanic populations) to go to a community college before attending a 4-year university? 

K-12 / Momentum related comments

1. There seems to be a strong correlation between math and science levels in high school and ultimate success in 4-year programs, which leads to the argument for introducing more math, computer and engineering courses into high school curricula. But there is some concern that this is a correlation but not necessarily a cause & effect and that the assumption that we need more math in high school may not be warranted. There are many other possible reasons for this indicator and the reason why that should be investigated. Some comments related to this:

a. We must have a better and more focused preparation of high school students entering engineering undergraduate education (perhaps by giving AP credit for high school pre-engineering coursework.)

b. I do not fit the statistical majority. As a senior in high school, I took no math or science (I planned to major in art). But by age 33, I had a PhD in computer science. What other factors can we look at to determine success in STEM?

c. There is a need to get teachers in high schools more involved and interested in those subjects.

2. There is a lot of interest in what happens in math and science education between 4th and 8th grades.  It is thought that the students shy away from mathematics and science in middle school and take math and science as little as possible in high school. Some more comments:

a. We may want to correct this problem by appropriate teaching methods for these students.

b. There is a need for STEM potential studies in GK-9 we are actually in the midst of implementing such a study as part of our GK-12 grant. (Lehigh)

c. Focus more on K-6 students, before stereotypes have been formed and hormones kick in.

3. To increase the number of high school students we need to really be creative and make STEM classes interesting with a sticky quality, especially for rural and minority students who often have more real-life problems – like helping to support siblings, family, etc. How about application-based science courses?

4. What role does higher education have in fixing the K-12 problem?

a. More collaboration needed between engineering schools and high schools. K-12 outreach is very important for engineering. 

b. We need to find ways for students to learn about engineering careers without the “you have to be great at math” rhetoric. 

5. How do you bridge a break in academic momentum (i.e. male students in Utah leave for 2 –year missions, women have children, both have to work to earn money, - lack of readiness) if academic momentum measures success, how can you improve success for those who lose their momentum. 

6. It would have been neat to see a focus on engineering literacy rather than STEM students. The primary goal should be simply to make the high school graduate not engineering phobic. 

7. Change our emphasis on retention within a school to acknowledge the value of changes in academic direction, or even inspiration toward new direction by the faculty at the original school. 

8. There is not very much information regarding the impact of elementary/middle school STEM education/impetus of engineering/science graduation rates. 

Content-based vs. Credit-based / Evaluation related comments

1. There was much discussion on content-based education vs. credit-based education and which system was better.  How do we do evaluation in each system?  What are the ramifications if we change? Is ABET’s move to procedure counterproductive or are they targeting “overall competence”?

2. How can competence be measured as ABET reduces emphasis on topical credits?

3. ABET issues for senior division courses transferred 

4. ABET and NSF should partner to communicate a unified message (set of priorities) to engineering schools for education endeavors. Current focus on ABET is applying QS9000 type methodology to engineering. This does not leave room for introducing current issues like globalization.

5. Credit system is possibly better. It provides flexibility. How much credit in one area should be gathered to have a degree in that area in the context of a global university?

6. The idea of the conflict between competency-based vs. credit based.

Miscellaneous comments

1. What we did not learn: the correlation between workforce development and potential job growth in the USA.

2. The speaker says we should address a large scale but only addresses mid-level issues himself.

3. The speaker focuses primarily on economic impacts and consequences from the demographics of his work. This reflects a strong American bias toward downplaying the importance of political knowledge and its importance in managing a democratic nation-state.

4. Phenomenal statistics: African-American for bachelors in STEM is 27%!!

5. Training a “nimble” workforce to me means (producing) someone who can effectively operate within the economic institutions and methods that will be in place in the near future. The Internet not withstanding, I believe that the nature of global commerce is in a state of rapid flux and so it will be difficult to anticipate the needs of the next generation workforce. Having said that, metacognition, valuing diversity and the ability to stay abreast of rapid change will certainly be commonly useful skills.

6. “Much computer science experience can be self-learned”: True, but something that may not be good: smart people can look at small examples and learn to write small applications, then get hired to write medium and large programs (which often live longer than expected and get adapted in unexpected ways), these programs falter and get buggy. Formal training does have the wisdom to teach about how to approach and write solid programs.

7. PROBLEM: There are major cultural barriers between the engineering and education faculties: values, languages, reward system, focus on collaboration. 

SOLUTION: Identify common the needs for focus: instructional deign – product design, capstone course as environment for collaboration.

8. There are many useful statistics that can be used by researchers, however we do not know about them nor where exactly to find them.  We wish there were more direct references to the links and resources.

9. There is need for national standards and resources for data collection and analysis, for individual tracking rather than a cohort from K through grade school.

10. There is a need for more career outcome studies, to show what students actually do based on course of study.

11. What is the impact of “for profit” schools?

12. I disagree that “not real science” should not be included as part of STEM, these rural/minority populations are more sensitive to being thought of as “slow”, “dumb”, etc. More innovative teaching methods are needed – facilitator model is helpful.

13. What is the problem with rural high schools?  Funding? Attitude? Hard to attract qualified teachers to those schools? 

14. Web based materials for modem connection (not broadband!) are needed because rural connections are often via modem.

15. Rural high schools produce grads with a lower STEM potential.

16. Are Native-American initiatives: comparable to African-American data? Is there a similar rise or are they held back in “rural” areas?

17. Creating an economics/policy track or concentration for engineering majors and an engineering/technology track for social science majors.

18. To get students to the courses “outside” of their major, we must either make them work harder or cut something out – the public doesn’t seem to want to do either one. 

19. Perhaps we can define success as leading students to become involved in the areas that they are most excited about. 

20. In order for us to train students, don’t we in higher education have to be nimble too? Only more so. This is our biggest challenge.

21. With a fixed capacity for engineering students, how do we change the mix of under-represented groups? So we need better-qualified students – they must be identified earlier than high school.

22. Graduation rates based on single-campus (institution) data means little.

23. Things aren’t as bad as they seem on some fronts. 

24. Think about ways to integrate STEM ideas, tools, and processes into non-STEM disciplines to improve the capacity of educated people to understand and use STEM knowledge (especially computing).  If you can’t get people (esp. women) to major in STEM fields directly, choose Hamlet’s method of using “indirection to find direction out”

25. How do we do better in physical sciences?

