Section IV:

Findings from the Focus Groups Conducted During the
Review of Undergraduate SME&T Education
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The following section presents excerpted portions from the SRI (Stanford Research Institute) report on
the Focus Groups conducted by the EHR Advisory Committee on Under graduate Education (published
24 February 1997). Details on the full text, including the methods and presentation of the analysis, may
be obtained by contacting the Division of Undergraduate Education of the National Science Foundation.

Introduction

Overview of the Focus Groups

As part of the year-long review of the condition and needs of undergraduate education in the United States
in the areas of science, mathematics, engineering, and technology (SME&T), SRI International, under
contract to NSF, conducted a series of 32 focus groups over an eight month period (beginning in November
1995). Six types of stakeholder groups were included, which together represented approximately 200
individuals:

General employers (SME& T and non-SME&T)

Teacher employers

Teacher graduates (SME& T and non-SME&T)

Current students (SME& T and non-SME&T)

Recent graduates (SME& T and non-SME&T)

Parents of current SME& T students.

The focus group methodology was well suited for diciting the opinions and recommendations of individuals
regarding SME&T preparation. The groups were set up so that individuals within constituent groups
interacted with others from the same constituent group, and the opinions of all participants in a group
related to one particular institution."  Groups were replicated to improve the validity of findings. The
focus groups were audiotaped, allowing analysts to work directly from transcripts of the sessions.

NSF identified four types of institutions of higher education from which to sdlect participants: two-year
community colleges, liberal arts colleges (including one historically Black college or university [HBCU]J),
comprehensive universities, and research universities. In consultation with NSF staff, two institutions were
chosen in each of four regions (the West, Midwest, South, and East).

Highlights of the Meetings

Summarized below are focus group findings that cut across the six constituent groups. The findings are
grouped into two categories. (1) aspects of SME&T preparation that participants generally viewed as
strong, and (2) aspects of SME&T preparation that most participants thought should be changed or
improved.

! The Boston employer group was organized differently than the other groups in the study. Employersin that
group recruited from a broad range of colleges and universities in the Boston area, rather than one specific college
or university (as was the casein the other employer groups). Quotes taken from Boston group participants are
identified as " northeastern college/university,” since multiple types of institutions were represented.
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Strong Aspects of SME&T Preparation

General Quality of SME&T Preparation — Undergraduate programs generally do a good job of
preparing SME&T majors. Employers are satisfied with the depth of SME&T programs but
generally favor more breadth. In general, most SME& T students fedl confident that they will do
well when they transfer to the next level, whether to a four-year institution, graduate school, or the
workplace. Recent SME&T graduates were very pleased with the quality of the SME&T
education they had received. One of the most valuable aspects of a SME& T education is that it
teaches students problem-solving skills that are highly valued by employers.

Quality of SME&T Instruction — Students and recent graduates from two-year, comprehensive, and
liberal arts institutions were more positive than those from research universities regarding the
quality of undergraduate instruction. Students enrolled in these non-research institutions saw their
instructors as more caring and motivated to teach, and as more accessible and willing to provide
help outside of class. Students from Historically Black Institutions were the most positive with
respect to the quality of instruction they received.

Introductory versus Advanced SME&T Courses — Students found the pedagogy and content of
advanced SME& T courses (including laboratory work) to be stimulating and to reinforce prior
learning in the area. These courses had a strong conceptual emphasis and smaller class sizes, and
they promoted more interactions between students and between students and the instructor. In
general, students recommended this approach to be used whenever possible in introductory courses.
Students fdt that the best introductory courses struck a good balance between facts and concepts,
and provided a meaningful context for learning the material.

Access to SME&T Preparation — Women and underrepresented minority students reported good
access to SME& T programs. On the other hand, women and minorities continue to face barriersin
pursuing SME&T careers.

Work Experience — Students and employers were very supportive of work experience. Recent
graduates fet that work experience facilitated transition to the world of work because it helped
them to better understand ther SME&T course work and better define ther interests, and it
provided a reality check on their expectations. Employers valued work experience because it gave
them a chance to “try out” employees before formally hiring them. However, students acquire this
experience infrequently.

Aspects of SME&T Preparation That Should Be Improved

SME&T Introductory Courses — More than any other aspect of SME&T, students targeted
SME&T introductory courses as being in need of improvement. They found that such courses
often were not geared to their individual ability level, were boring and difficult to follow because of
the large lecture format, and were taught by instructors who seemed to care little about the subject
matter or student learning. They recommended that introductory courses be taught more like
advanced SME& T courses, which they generally valued highly.

SME&T Laboratory Sections — The relationship between the lecture portion of courses and
supporting laboratory work is weak. Additionally, some students found laboratory experiences to
be mechanical, with little connection between tasks and scientific concepts, and they found little
support from faculty or teaching assistants while in the lab setting.

Experience of Non-majors — Many non-science majors with an initial interest in SME& T drop out
(or are “screened out”) of undergraduate SME& T courses because of the large lecture format
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typical of introductory SME&T courses. Early negative experience with SME& T courses is a
major barrier to pursuing further studies.

Teacher Preparation — Because of the current design of undergraduate SME& T courses, many
new K-12 teachers enter school systems under-prepared to teach science and mathematics, and
therefore lack the confidence and ability to engage their students in understanding scientific and
mathematical concepts. Faculty often actively discourages SME& T majors from becoming K-12
teachers, serioudly interfering with the recruiting efforts of teacher preparation programs.

Workplace Readiness — SME& T graduates enter the workforceill prepared to solve real problems
and to apply the interpersonal skills most desired by employers. Employers put a premium on
students with technical competence who also have social skills, a broad knowledge of different
subjects, skills in synthesizing and communicating information, and the ability to work as part of a
team. Many SME& T graduates lack these critical characteristics.

Partnerships — Linkages among institutions and with industry are poor. For example, many
teacher preparation programs do not work with K-12 systems, and there are too few examples of
strong university-industry partnerships. Further, interdisciplinary collaboration within institutions
islimited.

Technology — Access to technology varies greatly across campuses. The fact that, in general, non-
research institutions have much more limited access to current technology was a major concern for
students. There was also general agreement that many instructors are “behind the times” when it
comes to their knowledge and application of technology.
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Summary of Employer Focus Groups

Together, the employer focus groups included 35 employers: 23 participants represented SME&T
employers, and 12 participants represented non-SME& T employers. The majority of participants was in
the human resources departments of their companies and had responsibility for recruiting from college
campuses. Participants from small or start-up firms were often the owners or CEOs of their firms.

Summarized below are their opinions about the skills and attributes desired in recent graduates, diversity
issues considered by employers, quality of SME& T preparation, and the need for industry/higher education
collaboration.

Skills and Attributes Needed by Employers

The focus groups generated especially rich data with respect to what employers look for in new employees.
We organized their input into five clusters:

Interpersonal skills and teaming
Proactive approach to work
Technical competence
Experience in the workplace
Basic skills.

Employers participating in focus groups repeatedly mentioned these five clusters of skills and attributes.
The initial focus group findings were summarized and presented to the final group (the Boston group).
Participants in that group were asked to rate individual skills/attributes on a five-point scale, from 1,
“factor not considered at al in recruitment/hiring,” to 5, “upper-most factor considered.” All of the
individual skillg/attributes were rated 3 (“ moderate consideration”) or higher. The ratings from the Boston
group were used to order the discussion of the clusters, beginning with those rated as most important.

Participants were especially eager to share ther views, opinions, and experiences with respect to
characteristics of “successful” and “unsuccessful” employees. Much of what they had to say focused on
particular skills or attributes within the clusters. However, the following two quotes, thefirst provided by a
SME&T employer who recruited SME& T graduates primarily from a research university and the second
offered by a non-SME& T employer who focused her recruitment on a two-year college in the same region,
provide aflavor of thedesired “ mix” of employee characteristics:

Sherry, regarding a research university: “We go in looking for students that are above average,
with some basic qualifications, but then what we're really searching for is someone who has those
basic qualifications and then has the communication skills, some kind of reevant technical
experience, and has leadership skills and can really communicate ... They’re screened out initially
based on their technical experience, their grade point average, and technical ability... the two things
that draw the line would be their communication skills or the fact that they don't have experience.
They don't have internships.”

Wendy, regarding a two-year college: “The ideal candidate for us, at least for the training
position, would have at least an associate’ s degree ... What | look for most of all is the personality
and the oral and interpersonal skills. Do they express themsdves wel? Do they have energy; do |
see a spark upon that person’'s eyes? Are they vibrant? Are they wel spoken? Are they dressed
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appropriately ... Major doesn't really matter. We Il have majorsin history, psychology, sociology,
engineering, technical, and computer, because if they are interested in going to college, we see
some interest in higher education, which we prefer. There's some ethic there in studies and some
belief in getting some kind of course work completed, and the effort of going to school is a plus for
us, regardless of the degree.”

Interpersonal Skills and Teaming

The attributes included in this cluster wereinterpersonal skills, or “people skills,” and the ability to work as
a productive member of ateam.

Interpersonal skills, or “ people skills.” Participants could not say enough about the importance of
interpersonal skills (e.g., “human relations skills,” “knowing how to deal with people,” “getting along with
others’) in the workplace. Given a choice of technical skills or interpersonal skills, employers invariably
said they would opt for interpersonal skills. Employees who lacked interpersonal skills either did not last
long in an organization or presented problems to their managers, who had to spend an inordinate amount of
time working with them to develop such skills. Many employers voiced the concern that interpersonal skills
cannot be “taught,” as other skills can, and doubted whether colleges or universities could do anything to
promote their development.

Ability to work as part of a team. Being a successful team member depends on strong interpersonal skills.
In the workplace of today, teamwork is the norm. As one employer pointed out, “ The R&D function has
traditionally always been teamwork.” Recruiters are so sensitive to this issue that they probe for it in
screening interviewees.

Although the above quote was taken from an employer of an international high-tech firm, the concept of
teaming applies to non-SME& T employers as well:

Johnnie, regarding an historically black liberal arts college: “... what is important in this
instance is how wdl you can interact in a team environment, because | don't care what your
scenario is, you have got to be a team player — and you are not going to find that out until you
actually get somebody in the job and see how they react in an adverse situation.”

Several employers had ideas of what colleges/universities could do to promote this skill:
Emulate the MBA modd of team assignments.
Designate that project work be donein teams.
Use cooperative learning techniques in instruction.
Do group performance assessment.

Such activities teach students about sharing the workload and depending on others for results.

Proactive Approach to Work

Prospective employees or new employees who demonstrated a proactive approach to work were highly
attractive to employers because, according to participants, this type of individual tends to have good
problem-solving skills, takes initiative, is capable of independent and sdlf-motivated learning, and has
leadership skills— all characteristics that relate to success in the workplace.
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Ability to solve problems. Unfortunately, employers noted that they encounter many graduates, even from
top-notch schoals, who do not demonstrate good problem-solving skills. One employer said, “I think a lot
of people don’'t know how to attack a problem.” They reated this deficit to the concomitant lack of
critical-thinking skills they seein SME& T graduates.

One employer noted a particular school in the area that required seniors to do outside projects. Students
were required “to go out and ask for help — talk to people, get answers — and that is a skill in itsdf. And
when you interview: ‘Tl me what your senior project is."” He said that in interviewing candidates about
their senior projects, it was interesting what valuable information he could pick up about their problem-
solving skills.

Initiative. Taking initiative seems to go hand in hand with problem-solving capabilities. Employers put a
high value on employees who can analyze situations and take steps to address a problem on their own.

Another employer, one who recruited from two-year colleges, said that she can tell from the interview
process whether candidates have initiative and hence will be successful in her firm: “It really startsin the
interview process. You can seeit. They have the ability to inject themsalves into the company, and they
can articulate. *Okay, hereis how | see mysdf contributing to the company.” ‘Hereiswhat | cando.””

Independent and self-motivated learning. Employers stressed the importance of employees taking
responsibility to learn what they need to know on their own because their academic preparation often does
not prepare them for what they eventually do for a living. Technology and the needs of the workplace
change so rapidly that no one, no matter how up-to-date he or she may be at graduation, can afford not to
continue to learn and adapt as situations demand.

Leadership skills. Leaders must be able to solve problems, take initiative in their workplace, and seek out
information that will help them make sound business decisions. Technically prepared graduates are
particularly vulnerable, probably because their training is narrowly focused on specific SME&T skills.
Some firms have addressed this issue with internal management training.

Technical Competence

When discussing “technical competence,” employers talked about specific technical skills related to
programming, hardware or software applications, academic course work (major concentration or field of
study), and (to a lesser extent) GPA. Although employers valued technical competence, many took it for
granted that by the time candidates were undergoing the interview process, their technical competence had
been established. Several employers said that technical competence was relatively not as important as the
capacity to learn, because in-house training would supplement whatever technical skills were lacking.

Soecific technical skills. Technical skills desired by employers varied according to their industry segment.
The SME&T skills discussed by our employers ranged from the highly technical to general. As indicated
by these two excerpts, one from a high-tech employer who recruits from the best technical research
universities and one from a scientific staffing firm that seeks two-year graduates for entry-leve positionsin
technology firms.

Academic Course Work. Many employers, especially large, high-tech firms, look at the number of

graduates in particular technical fieds (eg., computer science, eectrical engineering, mechanical
engineering) as a guide to focusing their recruitment resources. Although academic course work is clearly
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afactor that is considered seriously by employers, one informed participant suggested that it may not be as
important today as it was just a short while ago:

Dennis, regarding a research university: “ You know what is going on right now in Silicon Valley
is that it doesn’'t matter what they graduate in. The companies are dying for people to do certain
types of software, and they will just take anything technical and say, ‘Come on in and we will
figure out how to get you to be productive.” So, that is a big message that schools need to hear
right now, and | do not know how long thisis going to last.”

Importance of GPA. Several employers said that they still relied on GPA as the first screen in weeding out
candidates. But many others, SME& T and non-SME& T alike said that their firms are trying to get away
from depending so heavily on GPA and cited shortcomings of that approach.

Experience in the Workplace

Judging from the sheer volume of discussion around particular topics, job experience would appear to be
the most salient factor to employers. However, the quantitative ratings from the Boston group showed that
it was perceived by employers as somewhat less important than interpersonal skills, having a proactive
approach, and technical competence. Employers discussed three related characteristics with respect to
work experience: specific job-related experience, understanding the work environment, and the ability to
apply academic preparation to the workplace.

Soecific job-related experience. Students often picked up job-related experience via internships, coops,
work-study, and prior employment. The fact that there did not appear to be standardized definitions of
“internships’ or “coops,” even within schools, was confusing to employers as they discussed the various
work experiences they were familiar with. But, no matter what the specific structure of job-rdated
experience, all employers agreed that it enhanced a candidate' s chances of being hired and being successful
on the job. Job experience helps the candidate really find out what hisher interests are; it provides
“cultural exposure’; it helps students understand the work environment; it helps them have realistic
expectations about work; it helps students “ grow up”; and “it gives them confidence.”

Understanding the work environment. Job experience is particularly useful in exposing students to the
culture and norms of the workplace environment. Norms and expectations vary from company to
company, but there are certain basic “rules’ that most employers expect, such as taking direction from
supervisors, acting in a professional manner, showing up for work at the correct time, dressing
appropriately for work, etc. Employers noted that unsuccessful new employees often did not “pick up on”
the informal (often unspoken) rules of the workplace. Coops and internships give students firsthand
experience in the work environment, which helps them transition more smoothly from college life to the
working world.

Ability to apply training to workplace. Thereis no substitute for actual job experience in heping students
to apply what they have learned to the workplace. A good coop or internship will show them the applied
side of the theory they learned in their course work. One employer said that she gets consistent feedback
from managers that undergraduates “lack the ability to look at the problem and cresate the appropriate
application from all their theoretical knowledge.”

Basic Skills

When employers referred to “basic skills,” they included oral and written communication skills, reading,
simple mathematics skills, and rudimentary computer skills. Many employers that recruit from
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comprehensive and research universities assume that, with the exception of communication skills,
candidates possess such basic skills. Basic skills seemed to be more of an issue for employers who recruit
from two-year colleges. Communication skills include oral and written communication, public speaking,
and listening skills.

Other employers mentioned the necessity of basic math skills and basic computer skills, as the following
quotes illustrate:

Cathy, regarding a comprehensive college: “1 think math [is important] — | mean being able to do
the metric math, especially in the medical fidds, if you can't do the metric math you are going to
kill somebody — bottom line!”

Dennis, regarding a research university: “Oh, | think math is essential! | think — | mean,
employers today are looking for people who can do the basics, and...you would like to assume that
people coming out of college could do that. So, math and speaking ability and listening ability are
very important.”

Cecil, regarding a historically black liberal arts college: “ Everyone is going to need to know
something about computers. ... learn a software program. Learn [a leading word processing
system] or anything.”

Diversity Issues Considered by Employers

Many of the employers in the focus groups noted that they considered diversity when recruiting graduates.
Some employers focused thar recruitment on colleges and universities with relatively high proportions of
minority students and females, especially in the technical fields. Other employers were more proactive in
looking for underrepresented graduates and had put in place collaborative programs with particular
colleges/universities to ensure diversity in their hiring. Other employers were not as concerned about
bringing in underrepresented candidates, but they had programs in place to support them once they were
hired.

Several employers discussed issues that they ran up against in ther efforts to recruit a diverse workforce.
One problem was obtaining the appropriate legal clearance to use foreign-born graduates at the bachelor’s
level because, compared with those who had advanced degrees, it was harder to make an argument that
there were no available U.S. citizens with the required skill set. Anocther problem employers ran into
related to poor English-speaking ability among foreign-born graduates and the lack of other essential
workplace skills.

Quality of SME&T Preparation

In general, employers were satisfied with the technical preparation of graduates of liberal arts colleges,
comprehensive colleges, and research universities. They were less satisfied with the job readiness of
candidates and noted that they often lacked good communication skills. Employers who dealt with two-
year colleges had mixed opinions about the technical skills of graduates; some thought they were adequate,
while others did not. Many had serious complaints regarding these students' readiness for employment.

Depth versus breadth of SMIE&T preparation. Employers at all levels generally favored breadth over
depth, but they were sensitive to the fact that breadth often meant limiting technical competence in a
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specific area. Employers recognized the advantages of a liberal arts education that naturally included more
breadth.

Current Technology. With respect to the status of technology at the undergraduate level, most employers
felt that it was not up-to-date (especially at two-year colleges) but that this did not represent a critical
problem for them. They expected to have to train graduates in whatever technology they used. Aslong as
the student had some interest and understanding of technology, they were not concerned. At the rate that
technology is changing, they fdt that it was unrealistic to expect colleges and universities to keep pace.

Need for Collaboration between Higher Education and Industry

Employers were in agreement that higher-education/industry collaboration was needed and that an active
role on the part of employers was appropriate. Two aspects of collaboration were addressed in the focus
groups. work opportunities for students and higher-education/industry partnerships.

Coops, Internships, Summer Work Opportunities. As mentioned earlier, work opportunities take a variety
of forms and vary from company to company and from university to university. Employers concurred that
work opportunities of any type had benefits, not just for students (see work experience section above) but
for employers also. A principal benefit was cost savings in the hiring process. Work experiences gave
employers a chance to try out students as potential employees and lowered the risk that the new employee
would leave or be asked to leave after a short time because of misperceptions about the nature of the job.
As noted above, one employer said that her high-tech firm uses the coop program as a feeder program and
subsequently hires half or more of coop students. Employers pointed out that there were costs associated
with sponsoring work opportunities in terms of additional time and effort on the part of employers.

Higher-Education/Industry Partnerships

All employers who participated in the focus groups recognized the value of building stronger higher-
education/industry partnerships and the value of more frequent communication between the sectors. Among
the many advantages of partnerships, the following were brought up most frequently:

keeping the university in touch with industry and in touch with the workforce;
keeping universities technology focused;

providing more opportunities for students in terms of donated state-of-the-art instruments and
computers; and

facilitating work opportunities for students.

Several of the participants in our employer groups had direct experience working with university staff and
faculty. Some arranged for equipment to be donated. A recruiter who sought out underrepresented
students worked with heads of departments at Historically Black Institutions and gave them continuing
feedback regarding how they need to strengthen the preparation of their students. Another employer was on
an academic advisory board at the local university that included both people from academia and industry.
Their charge was to outline needs for new course work, lab work, and internships. This individual noted,
“You know, it takes time and resources to go out and make those connections, do the networking, set up the
ligisons and arrangements and working reationships.” Another participant was a member of a pand of
employers that talked to classes of graduating seniors about their organizations and career opportunities.
Other participants took the initiative in contacting universities and volunteered to give talks to classes and
various student groups. One participant invites students and faculty to come to the company and have
lunch with employees who were graduates of the same school and talk about their experiences with the
company. They follow the lunch with a tour of the company.

*254 @



Summary of Teacher Preparation Focus Groups

Forty-four participants were included in the eight teacher preparation focus groups (three were teacher
employer groups, and five were recent teacher graduate groups). Participants in the teacher employer
groups included district administrators (e.g., an assistant superintendent for human resources, a curriculum
director, a director of human resources) and school principals; participants in the teacher groups were
mainly dementary and high school teachers, with lower representation of preschool and middle school
teachers.

This section summarizes participants’ input related to the supply and demand for K-12 SME&T teachers,
attributes/skills sought by K-12 employers, and teacher preparation.

SME&T Teacher Supply and Demand

K-12 employers noted a critical shortage of SME& T teachers, particularly in the physical sciences at the
middle and high school levels. As one Western administrator who recruits from a research university said,
“There simply is a higher demand for physical science, chemistry, and physics than there is a supply.”
Employers of K-12 teachers were frustrated with this situation, also noting that there is a pool of potential
SME&T teachersin industry that cannot be used because of credential requirements.

These administrators recognized that the shortage of SME& T teachers is in some part due to the fact that
promising SME& T students, particularly minorities and females, are discouraged from pursuing teaching
careers by wdl-intended SME&T faculty. Not surprisingly, administrators bemoaned the shortage of
female and minority SME&T teachers who could serve as role modes for future female and/or minority
scientists, mathematicians, and engineers. One participant remarked that talented individuals from
underrepresented groups “just have a lot of other options now.” Participants also stressed the need for
male SME& T teachers.

From the students' perspective, money is also an issue, in terms of both the additional cost of a two-year
master’s program (required to teach at the secondary level in some states), which keeps them out of the
workforce, and teachers' rdatively low salaries compared with those in industry.

In keeping with the current trend of high attrition in the first five years of teaching, some of the recent
teacher graduates we spoke with said that they did not plan to remain in teaching for long. They cited the
low pay and the lack of resources and supplies. Despite their frustrations, nearly all expressed an attitude
of “loving teaching.”

Administrators also discussed the problem of high attrition of beginning teachers. One pointed out that the
common practice of giving new teachers the most difficult assignments (e.g., remedial classes, heavy course
loads, extracurricular duties) is one thing the profession could change to limit attrition.

Skills and Attributes Needed by Teacher Employers

K-12 teacher employers articulated a wide range of attributes and skills they look for in hiring new teachers
for SME&T teaching assignments. This summary first addresses characteristics specifically rdated to
SME&T and then covers characteristics desired for all types of teachers, including those who teach
SME&T subjects.
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Attributes/Skills Specific to SME&T Teachers

School administrators sought teachers who had a strong grasp of SME&T content, both in depth and in
breadth. When asked to describe attributes and skills of ideal science and mathematics teachers, they
stressed the importance of a solid academic background in math and science, as indicated by grades and the
number of SME& T courses on the applicant’s transcript. Elementary teachers were viewed as far more
deficient in SME& T areas than were high school teachers.

Theissue of depth versus breadth was seen as particularly relevant at the high school level. Single-subject
majors with a rich background in a particular SME& T field generally do very well teaching in ther field of
specialization, according to participants, but are often out of their e ement when required to teach out of
field (which many are). The importance of breadth is illustrated in the following comment by a biology
major with a master’s degree in education:

Beth, teacher, about her student experiencesin a research university: “1 think the area | wasn't
prepared for was earth science. In biology, I'm perfectly fine, but when | started teaching
environmental science, | hadn’t had a geology course or an earth science course since high schoal.
And, yet | had to teach this stuff; so right before | have to teach it, | have to learnit. And that’s
where | did not have a very strong confidence level. Because | have to learn this stuff and then |
have to turn around and teach it! | definitely think | was not prepared to teach that course at all.”

On the other hand, participants fdt that depth is still critical for top-notch teaching in a subject area. A
teacher with a physics major and master’s degrees in both mathematics and education had this to offer:

Lawrence, teacher, about his student experiences in a research university: “ Obvioudly, you want
as much depth as possible in the subject you're going to teach, because you start seeing new
connections that way and you start saying, ‘Well, oh, | see what this thing is good for.’... | know
in my own teaching of the kids, seniors who are going to be college students next year, if you cover
something superficially, their ideas that they come out with are mush. So trying to get that breadth
really doesn't work unless you go into some detail that sort of solidifiesit in their mind or links it
to something. Otherwise, it’'s just—you might as well not teach it at all.”

Despite the fact that a solid background in SME& T was viewed as extremely important by K-12 teacher
employers and teacher graduates alike, other skills and attributes were seen as just as important, if not more
important. This finding parallds that of the general employer group, that technical skills are important, but
relatively less so than interpersonal skills.

General Teacher Attributes/Skills

K-12 employers discussed many different skills and personality characteristics as desirable in a teacher
candidate. Those discussed most often were:

Ability to relate to students

innovative teaching

classroom management skills

technology skills

willingnessto learn

ability to apply knowledge/skills in the classroom
communication skills.
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Ability to relate to students. In the educational context, being able to rdlate to people means relating to
students — a wide diversity of students — and to their parents. This was the most frequently discussed
“desired attribute’ across the K-12 teacher employer groups and prompted many participants to speak up
in favor of teacher preparation programs that introduce prospective teachers to the classroom as early as
their freshman year, to ensure that they have adequate exposure to children and to what school settings are
like today. K-12 teacher employers recognized the value of experience working with children from urban
as well as suburban settings, being familiar with cultural factors that could influence teaching and learning
styles, and feding comfortable in school settings that include highly diverse student populations.

Innovative teaching. K-12 teacher employers were interested in teachers who were prepared to teach in
innovative ways, such as using hands-on experiences in instruction, differentiating instruction to fit the
diverse needs of learners, teaching and encouraging critical thinking, and using an interdisciplinary
approach.

Classroom management skills. K-12 teacher employers pointed out that new teacher graduates are
generally unprepared in classroom management.

K-12 teacher employers blamed teacher preparation programs for not addressing classroom management
more directly. As a middle school principal put it, “1 will say unequivocally, education courses do a
miserable job in behavior management for teachers.” This issue is addressed further in the section below
on teacher preparation programs.

Technology skills. For the most part, K-12 teacher employers felt comfortable with new teachers
technology skills and ability to integrate technology into instruction. With very few exceptions, the teacher
graduates we spoke with fet well prepared in technology and ways to integrate technology in instruction,
but they noted that they were generally the exceptions in their schools. Many experienced teachers
apparently either do not use technology at all, or use it for classroom management tasks, such as keeping
track of students' grades.

One of the participants graduated from a master’s program that specialized in educational technology. She
noted that she was considered an expert in her own school, where she now teaches high school biology and
math. Shesaid: “I think not only is it being comfortable with computers, but it's having a certain attitude
that you're not afraid to not know everything, because the students know more than you do. The students
know more about computers than | do, than | think probably all of us.” Technology changes teachers
roles in a number of ways — they have less traditional “control” of the classroom, they act in the role of
facilitator more than information provider, and they must often defer to students more advanced
technological skills.

One administrator pointed out the importance of not only being “technology literate’ but being familiar
with a range of technology and software, including the use of multimedia technology.

Willingnessto learn. Given that students, schoals, theories of learning, teaching strategies, and technology
are rapidly changing, administrators looked for evidence that teacher candidates would be willing to learn
and have the flexibility to respond to ever-changing situations and demands.

Ability to apply knowedge/skills in the classroom. K-12 teacher employers, particularly for SME&T
teachers noted this as a problem.
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Communication skills. K-12 teacher employers agreed with SME&T and non-SME&T employers that
communication skills were critical for the teaching profession. Administrators and principals frequently
use teacher applicants résumés to evaluate their writing skills and the job interview to gauge ther
communication skills. The following story is a sad testimonial on the lack of good communication skills
among some teacher candidates:

Rick, administrator, regarding an historically black liberal arts college: “[Here is] one of the
things that bothered me this past summer when | needed a teacher: | went to the personnd file and
checked the references of persons, and...then | went to the personnd file and pulled out the
applications and | ... read over the applications. | was extremdy disappointed because the [written
responses to] questions ... — the manner in which they expressed themsdves — ..., the written
communication skills — were very disappointing, and | said to mysdf, how could that person have
received a degree and not know how important the application was ... . And | was very
disappointed, because | wanted to hire those persons.”

Quality of Teacher Preparation

Inputs regarding the preparation of preservice teachers are organized in four sections: preservice training,
student teaching, beginning teacher support, and higher-education/K-12 collaboration. This organization
flowed naturally from participants comments.

Preservice Training

K-12 teacher employers felt that preservice teachers are generally being adequatdy prepared in the
SME&T content areas but not adequately prepared for what they face in the classroom. Recent graduates,
too, generally felt well prepared, with the exception of those single-subject teachers who were required to
teach out-of-field at the high schoal leve.

The key shortcoming of teacher preparation programs from the perspective of both K-12 employers and
teacher graduates was that they do not give preservice teachers practical skills to apply to classroom
teaching. Participants suggested that teacher preparation programs should focus more on application in the
classroom — relating subject matter content to teaching, and focusing more on teaching methods than
educational theory.

With respect to general teaching methods, classroom management was singled out as an area in particular
need of an applied approach. An eementary school principal recommended that preservice teachers should
have * more experience with classroom management techniques and not just from a textbook ... Because it
isreal different, and ... new teachers have said that when they get in the classroom, things that they thought
would work, often do not. They need experiences with children to know what works and how to manage a
classroom.”

Participants recommended that teacher preparation programs put more emphasis on dealing with diversity
in the classroom and on urban school issues.

Student Teaching

Recent teacher graduates’ student teaching experiences varied from very useful to horrific! The two
excerpts below illustrate the range of the continuum from positive to negative.

Sacy, teacher, regarding teaching experiences in a comprehensive college program: “Wadll, |
had a really good [student teaching experience]. | had the [sixth grade] math teacher, and she had
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her room set up into groups. She had gresat kids. It was great! She wrote me notes all of the time.
We had a ... journal book where we would write notes back and forth to each other. We would sit
down during planning time, and she would always check and see what | wanted to do and what |
was doing and stuff like that. The kids were very well behaved. | had a great experience, and my
supervisor was also real supportive and really good, and they actually hooked up, and they got
along real wdll, so it was kind of like a threesome and everything just tied in. | wish | had them
still!”

Jerry, teacher, regarding teaching experiences in the same comprehensive college program:
“My cooperating teacher was, at the time, 4 or 5 years from retirement, and he gave me classes
two days. Thethird day | was there, he gave me al of his classes and he would sit in the back of
the room and start snoring.... | am the student teacher trying to explain balancing equations and |
hear this snoring. He would write me up for something when he wasn’t even there and | did it, or
when he was aslegp, so it was interesting. | wanted to get somebody who could do cooperative
learning, and he says he does cooperative learning, but it is more: ‘Here is the book, here is the
thing; now you guys go and teach yoursdf how to do it,” instead of a designed kind of thing. In
middle school, you can ether do cooperative learning well or readlly bad. It is very little in the
middle, and | was very interested in that. | could do what | wanted; it was a lot of work and it
turned out well; it's just that | received very little feedback. | latched on to another teacher who
was there who seemed interested, and she helped me alot.”

As indicated in the excerpts above, the value of the student teaching experience is related to the quality of
involvement and feedback on the part of the cooperating (or master) teacher. The match between the
teaching methods the student is learning (and wants to practice) and the way the cooperating teacher
teaches, and the extent to which university supervision is integrated and consistent with input from the
cooperating teacher. Some administrators fet that universities did not make enough effort to place ther
students with good cooperating teachers.

Two other factors were discussed as integral to the value of the student teaching experience: the amount of
time spent student teaching and the diversity of placements. Both recent teacher graduates and K-12
teacher employers discussed the need for longer student teaching experiences. Preservice teachers need
time to put into practice what they have been taught.

The participating administrators beieved that not only should preservice teachers spend more time student
teaching, but also they should be exposed to children and schools much earlier in their programs. They
noted that this would not necessarily mean student teaching; it could be time spent observing classrooms
and being around children, perhaps in the context of one-on-one projects with children. Administrators
generally supported the move toward five-year programs because they give students the opportunities to
student teach for a full year. From ther point of view, students with more student teaching experience
“tended to be stronger.” Commenting on a program that put students in the classroom for two years (first
observing, then teaching), an administrator noted: “ The difference in their ability to go in and take over a
classroom is remarkable.”

The second factor that affected the value of student teaching was the diversity of placements. Students who
had had two different placements valued both their experiences. As noted in the above section, exposing
student teachers to students from diverse backgrounds makes them more attractive new hires.  An
elementary school principal stressed the value of having students placed in both an inner-city school and a
suburban school.
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Beginning Teacher Support

Teacher graduates descriptions of their first day of teaching would make good material for a new sitcom.
Nearly all of our participants had not only a bad first day, but also a very difficult first year of teaching.
These new teachers' experiences weretypical:

Sacy, teacher, and graduate of a historically black liberal arts college: “ And in this particular
classroom the students were wild, | mean, they were wild, because so many substitute teachers
werein and out. | started right after winter break in January. | didn’'t have anything prepared, of
course. My room was not decorated, and | was not happy about that, and because the kids were
not in a stable [environment] they were behind their work, so | was hysterical. | do agree with her
[another participant’s horror story]. | fed like | got a very good education here at [name of
program|, and | really fed they prepared us for the classroom. However, once you walk into the
classroom, it's a totally different ball game.”

Jerry, teacher, graduate of a comprehensive college: “ My favorite expression that really helped
me relax in my first year of teaching was from the department head who came in — saw | was
really worried about something — | don’t know what it was — and said, ‘Don’'t worry about it; your
first year is awaste anyway. We don't expect you to do anything.” Just learn how to teach during
your first year, and in your second year, you better know what you are doing ... [another
participant interjects. “ Survival.”] Yes. It's like she just said, ‘Hang on and do the best that you
can and don’t worry about it.” Everyone knows your first year [can be problematic] — you will do
great sometimes, and then sometimes you just go flop, and you just get used to it.”

K-12 teacher employers pointed out that their districts were aware of the need for beginning teacher
support. They described a range of support programs, structured mentor programs that paired beginning
teachers with experienced teachers for both instructional and moral support, regular support mestings for
new teachers that provided opportunities to share experiences and discuss problems, and new-teacher
orientations that gave beginning teachers a “head start” on the school year and an introduction to the
school’s procedures. The various support programs described received mixed reviews from both teacher
graduates and administrators, although the majority of both believed that such support programs were
valuable.

Higher-Education/K-12 Collaboration

Throughout discussions of teacher preparation, administrators consistently pointed out the need for more
dialogue and sharing between the faculty of teacher preparation programs and K-12 school staff. None of
the administrators felt that the current level of interaction between their districts and local teacher
preparation programs was adequate. Administrators and teacher graduates also voiced the need for teacher
preparation faculty to spend more time in schools.
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Summary of Student Focus Groups

Nine student focus groups were conducted at seven different institutions across the country.” This section
summarizes the perceptions of 69 students with respect to different aspects of their SME& T courses,
SME&T laboratories, the value of work experience, and diversity issuesin SME& T preparation.

SME&T Courses

Introductory Versus Advanced Courses. Both SME&T and non-SME&T students often targeted
introductory SME& T courses as a major barrier. They discussed problems with their difficulty level (too
easy or too hard); their traditional lectures format, and disengaged instructors.

Introductory SME& T courses for nonmajors were generally perceived as “ watered-down science.” As one
student put it, “I1t’s frustrating because in high school, even if it was hard, at least it was interesting. Here,
it's really easy, but it's really boring.” Introductory SME& T courses for majors were viewed as very
challenging, often serving to “ weed out” less capable and/or less prepared students. Non-SME& T students
at a large research ingtitution recognized the need for intermediate-level courses targeted somewhere
between these two extremes.

Students from two-year colleges and comprehensive universities brought up problems related to the way
introductory SME&T courses were taught to accommodate the wide range of student abilities represented
in their diverse student populations.

Toby, enrolled in a two-year college: “1 know there s alot of peoplein the class; | mean...theré's
such a mixture of types...from just straight out of high school to those with two or three previous
science courses. And | know the instructor is trying to teach [to] the middle or the lower middle,

but sometimes it just gets so slow! ... | would have the instructors go down to a high school to see
what they teach, and then don’t teach that again. See their labs at high school, but don’'t do those
labs again.”

Attrition rate estimates among potential SME& T students soared at one research university, mainly
because of the introductory courses. Students there estimated that at least 80 percent of potential SME& T
majors ather change their major or decide to leave their course of SME&T study in the first couple of
years of school. At one of the two-year institutions, many advanced courses were reported to have a 50
percent dropout rate. Some students believed that the system was designed that way to iminate some of
the SME& T students. They agreed that “you have to be really motivated to stay in a science major.”

Both SME&T and non-SME& T students objected to the large lecture format often used in introductory
courses. In worst-case scenarios, some of the introductory courses disintegrated into video presentations of
material. One introductory chemistry class reportedly had an enrollment of approximately 600 students
and was described as a “ horrendous experience.”

2 One of the student groups consisted of chemistry majors who had participated in the Discovery Chemistry
Program, an innovative, NSF-funded chemistry program at a northeastern college.
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A frequent student perception was that professors did not want to, or had been forced into, teaching
introductory SME& T courses. Students imagined certain faculty members saying, “ Oh God, | have to go
teach this 101 course now.”

Students from both comprehensive universities and two-year colleges recognized that part-time instructors
taught many of the introductory courses. These instructors are often brought in at the last minute by
administrators to fill a course request. Some students were critical of many of these instructors; other
students preferred part-time instructors, especialy if they were fromlocal firms.

SME&T students frequently praised upper-level classes as wonderful alternatives to the stressful, less
personal introductory classes. They found the pedagogy, content, and format of advanced courses to be
stimulating and reinforcing. These courses had a strong conceptual emphasis, had smaller class sizes, and
promoted more interactions among students and between students and the instructor. In general, students
recommended that this approach be used in introductory courses whenever possible.

Older SME& T students in the focus groups often reassured younger students that there would indeed come
aday when it all would make sense. In a number of different instances, students told stories in which “light
bulbs’ went on inside their heads and much of the SME& T material that they had been studying for years
really began to make sense.

Quality of Instruction/Assessment

There was consensus among students that the quality of instruction, not the subject matter, usually
determined the value of a particular course. In general, students in two-year, comprehensive, and liberal
arts ingtitutions had slightly more positive attitudes about the quality of SME&T instruction than did
students in research universities.

Students discussed many different skills and attributes as desirable in a teacher, but three characteristics
came up in nearly every student focus group. The abilities most sought in a professor (and some examples)
were:

Tailoring instruction to the learner
Making connections to the real world and other disciplines
Being accessible and caring

Common complaints about “bad instructors,” especially from students in research universities, were that
they knew ther subject matter but did not know how to teach and/or that they were difficult to understand
because English was not ther first language. Many students, especially those from research institutions,
asked for more frequent and varied types of assessment to better determine students’ understanding and to
help students stay on top of material.

Group work was often a popular dement of both SME& T and non-SME& T courses. It tends to work best
when responsibility is built in for all involved partners. Otherwise, according to students, group work can
disintegrate if each person involved does not have a specific role, or if the method is used too frequently.

Technology/Technical Currency

The state of technology varied widely across campuses. Research universities and one of the liberal arts
institutions had good access to the Internet and email. “ Chat rooms,” a new resource at one research
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university was very popular among SME& T students, especially as a way of sharing information about
courses and instructors. Two students gave their impressions of this new technology:

Betty, from a research university: “We used the computer [connections] ... you can go to a
computer anywhere and you can see what the professor talked about in the lecture, and you can
post notes; he can post old exams everybody can look at.”

Sue, from a research university: “ ... and you can be sitting there and it’s like, oh, there's another
student on the program, too. Do you want to talk to them? And you can talk to them. And you
can rag on the professor and...”

Other students were excited about new technology being used in ther SME&T courses, realizing that
exposure to technology would help them in the job market and lack of exposure would hurt them. On the
other hand, some computer science majors complained that they would probably be hurt in the job market
because they had not learned current programming languages (e.g., C, C++).

Unfortunatdy, several of the student groups noted that their institutions lacked resources to keep
technology up-to-date or to purchase enough hardware or software to serve students adequately.

Competitiveness in SME&T Preparation

Some students said that the structure of SME& T programs and SME& T courses fostered competitiveness
among students, especially at the introductory level. They viewed this as a barrier to learning and a
negative aspect of the SME&T experience. This competitiveness was most apparent at research
universities, where admittance to higher-levd SME&T courses was contingent on high grades in
introductory courses. Students also felt pressure to compete for limited openings in medical schools and
other types of SME& T graduate programs, and noted that SME& T programs tended to be less competitive
at the advanced stages.

SME&T Labs

Most students criticized SME&T labs as being mechanical, predictable exercises that lacked meaning or
connections to science concepts. They often fet frustrated because there was no instructor or informed TA
to answer questions during the labs. Students fet that their creativity was being stifled when they were
forced to follow a* cookbook” type of lab.

Students noted that labs improved in ther more advanced courses. Aspects they valued in a lab were
teamwork, real-world scenarios, freedom in design, and interesting analysis.

Nancy, from a comprehensive college: “ But in upper-levd courses it is [much better]. ... In
advanced organic, in the lab, we had certain problems that we had to find solutions for, and we
were in groups. Like, one group was the spectroscopy group; one group was the wet chemistry
group, so we would have to go and get another group to do certain things if we didn’t have the time
todoit. ... That isthereal world, and that was a phenomenal experience. And then the other lab
that | really got a lot out of...was a 6-hour lab, and you decided what you wanted to make, how
you wanted to make it. You went in there and you made sure earlier in the week that the chemicals
you needed were available, and you synthesized your own reactions and it was good.”
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One SME&T laboratory program that addresses the problems noted above and promotes student learning
in ways generally associated only with advanced SME& T courses is NSF-sponsored Discovery Chemistry
Program, which was the topic of a special student focus group.

Work Experience

Coops, Internships, or Current Work Experience. All SME&T students recognized the value of work
experience such as coops or internships during their schooling. They noted that such experience helped
them to better understand their SME& T material/course work and/or helped bridge the technology gap
between university and the workplace.

Future Job/Graduate School/Transfer Prospects. Most SME& T students appeared comfortable about
their impending job or graduate school search. The two-year students were fairly confident that they could
ether find work or transfer to four-year institutions. Although they bdieved that work experience would
help with any type of transition, students especially hoped it would facilitate an easier transition to graduate
school or the work world.

Diversity Issues in SME&T Preparation

Students at institutions with diverse populations viewed diversity as a positive aspect of their experience.
Some minority students reported involvement in minority alliances and targeted programs as helpful.
Others were frustrated by their institution’s lack of commitment to diversity. Most students acknowledged
that women and minorities face more barriers than do men or non-minorities in pursuing SME&T.
Students discussed three types of bias: ethnic/racial bias, gender bias, and age-related bias.

Responding to a point made by fellow students that Black students tended to drop out of SME&T
programs, a Black female student responded this way:

Annabelle, regarding a Midwestern research university: “ It's a mentality and, like | said, a lot of
it starts before college. ... 1'm still dealing with it — | can't think of an appropriate word for it,
but, I mean, as an African-American woman and as a female, I’'m always told that, “ You're going
to get lower scores and you're not as capable as a white male’. It’s like a sdf-fulfilling prophecy,
if you let it be. | vehemently struggled with my freshman and sophomore year. | remember this
summer; | was presenting research at a conference; | was presenting my research ... And, | mean,
for the first time, ever, | wasn't the only Black person in the room, and more importantly; | met
another Black woman who was brought in there, but she didn’t want to talk to me. [Laughter] But
| saw her, and it was so shocking. | mean, | went and | called my mother from a pay phone... |
mean, when people are coming up to you [at the conference and saying], ‘Oh, I'm so impressed.
I’'m so impressed.” Okay, are you impressed because I'm first author on this? Are you impressed
because of my research? Are you impressed because you don't ever see Black women in
chemistry? Andit’s just something that you deal with each and every day.”

Students who had chosen to attend an Historically Black Institution generally fdt that they had made the
right decision, but almost all were ready to move out of the all-Black environment by the end of ther
schooling.

One woman was angry about the loss of a talented female professor at her institution and felt that it
reflected poorly on the program:
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Paula, regarding a research university: “ As of last spring, one of them [a female professor] |eft,
and the reason was she wanted to spend more time with her kids and they wouldn't let her teach
part-time. Now, when they lost her, | lost a lot of respect for that department, a whole lot of
respect. Because, you know, they keep trying to encourage us, you know, to get more women into
the fidd, yet... they pull this kind of crap, you know, and it makes me mad.”

Other students, mostly those at the two-year colleges and comprehensive universities, accused some

SME&T professors of “age bias’ (i.e.,, favoring older students). At these institutions, it is not rare for 18-
year-olds to be mixed with reentry students who are sometimes over 50 years of age.
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Summary of Recent Graduate Focus Groups

Six focus groups of recent graduates were conducted, which included a diverse mix of 36 individuals who
had completed their undergraduate education within the last three years. Recent graduates had much to say
about their experiences in SME& T courses as undergraduates, transition to the workplace, the value of
SME&T preparation, skills and attributes needed by employers, and diversity issues in SME&T
preparation and the workplace.

SME&T Courses

The findings on SME& T courses are divided into four sections: introductory vs. advanced courses, quality
of instruction/assessment, technology/technical currency, and competitiveness.

Introductory Versus Advanced Courses. Recent graduates agreed with current students that introductory
SME&T courses were problematic. Their main concern centered on the large sizes of these courses, as
well as the lecture format. Graduates who had taken SME& T courses with smaller class sizes (i.e,
students in two-year colleges, liberal arts colleges, and comprehensive universities) usually had better early
SME&T experiences. They did not “have to go through those large, weed-out courses that will kill you,”
as one graduate put it. To these students, a very important feature of smaller courses was the opportunity
to have a more personal relationship with the professor. Two graduates compared the quality of instruction
in small versus large classes, in this case—courses at comprehensive colleges versus courses at research
universities:

Roger, regarding experiences at a comprehensive college: “... and at [name of larger research
university], Physical Chemistry was the weed-out class ... and he [the professor] was having 55 to
60 students in a class, and half of the class was failing and that sort of thing. Here [at the college]
we had seven or eight students who were very, very supportive, [and the professor was| holding
your hand the whole way through it and she said ‘| want you to learn this..."”

Katherine, regarding experiences at a comprehensive college: “ But | think they kept the classes
small enough where they could really concentrate on the personal problems, issues, concerns,
whatever it might be. That is one thing, whether it be computers or history or economics, whatever
it was, the class was never too large where you really got consumed by a bunch of people around
you.... It was really personal — a personalized approach, and | think that is what makes this college
more successful than, say, a [larger, nearby research institution] in a big lecture hall. With this
one, you can go right up to the teacher, and you know where they are.”

Like current students, recent graduates also enjoyed their advanced courses more than their introductory
courses. Two-year graduates were very pleased with the practical applications provided in much of their
second-year course work, and research graduates said that the advanced courses were excdlent because
they emphasized the understanding of concepts more than memorization of facts. Advanced SME&T
courses were described as more intensive, directed, personal, group oriented, challenging, and tailored to
thelearners.

Graduates of liberal arts colleges noted a special problem pertaining to the availability of advanced

SME&T courses. Some graduates of two-year and comprehensive universities also remarked that the
availability of certain courses had been a problem during their course of study, especialy if a required or
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prerequisite course was offered every other year. In one extreme instance, a graduate felt that it had cost
her dearly:

Rhiannon, regarding experiences at a comprehensive college: “ ... that was a requirement, not an
eective that | had a choice with, and it was actually a prerequisite to other things, which was a
problem for me. | graduated a year later than | really had to because they only offered certain
COourses every other year.

Quality of Instruction/Assessment

Graduates seemed rdatively pleased with the quality of instruction they received, even though most of their
courses had been lecture based. The types of professors that SME& T graduates valued most were
approachable, affable, helpful, familiar with their students’ knowledge base, and willing to let them make
mistakes in order to learn.

According to recent graduates, students can (and do) play active roles in ensuring that they get top-notch
instruction by talking with other students about their experiences with particular instructors. Graduates
had complaints about some SME&T instructors who did not seem to care about teaching. Faculty tenure
systems were discussed as one reason why professors do not focus more of their time and energy on
teaching. Some of the more savvy graduates realized those tenure systems usually reward research over
teaching ability. One graduate of a comprehensive institution, where teaching is supposed to be more of a
focus, remarked that professors should be treated “ like teachers, not publishers.”

Recent graduates also complained about foreign-born teachers or teachers who had problems with English.
They said SME&T courses were difficult enough without language barriers. Graduates had mixed
responses concerning the types of assessment they encountered in their SME& T courses.  Some thought
they should have had more regular and varied assessments to keep them up-to-date in their studies (as did
current students); others thought that it was the responsibility of the student to stay on top of the material.

Technology/Technical Currency

Like current SME& T students, graduates reported that technology often helped them better understand
certain concepts in the laboratory. One student said that the lab techniques he had been using at his liberal
arts college were so up-to-date that he was using some of them in his current research:

Elvis, regarding his experiences at a liberal arts college: “ A lot of the techniques that | used in
the labs are the techniques that | use to do the research now.”

However, some two-year college and liberal arts college graduates complained that instructors needed to
better integrate technology into their classrooms and make more of an effort to keep up with the rapid
changes in technology. There was general agreement that many instructors were often “behind the times.”
Some graduates also complained about a lack of computer hardware at their schools.

Some graduates echoed current students' concerns about not being as marketable because they had not
been exposed to the latest computer languages (they mentioned C and C++ specifically). These graduates
had completed their schooling a few years ago without learning either language. They considered taking
the languages in their spare time away from ther jobs, but thought their colleges should have made these
languages a requirement for majors. These same graduates also recommended that colleges provide
courses on computer hardware with “real-life applications.”
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Competitiveness

Unlike current students, graduates reported little competitiveness among classmates during their SME& T
preparation. It may be that they remember their more recent years of college better, when, according to
current students, there tends to be less competition.

Transition to the Workplace

Recent graduates recognized the value of coops or internships in heping them find jobs after graduation,
often with the company they worked for during their coop or internship. Graduates also said that work
experiences helped them define what it was that they wanted to do. Other students noted the “ catch 22" that
without any job experience, it was difficult to find a job.

Some graduates did have problems finding jobs. Graduates from comprehensive institutions reported the
most difficult time with ther transitions and remarked that they did not receive help from their career
placement centers or school-sponsored job fairs.

Graduates believed that more industry/higher-education partnerships would help student’s transition from
school to the workplace. Such partnerships could also potentially enhance the undergraduate experience by
bringing employers into the classroom.

Value of SME&T Preparation

In general, recent graduates were quite pleased with the value of the education they had received. Many
graduates (especially research university and liberal arts college graduates) agreed that one of the best
qualities of a SME& T education is that “it teaches you to think in a certain way.” The following comments
were in response to a question asking graduates whether they would recommend SME&T study to an
incoming student:

Christina, regarding a research university: “ As far as the technical area [goes], I’d definitely do
it because | think your job prospects are almost unlimited when you have a technical degree,
compared to some other nontechnical degrees.”

Nicole, regarding a research university: “1 also know employers, | think, look at you with more
respect if you have that background, because they know it's not an easy program, and they also
know, whether or not you realize it, [that] you have that very logical thought process that you use
every singleday ... It'savery solid background.”

Keith, regarding a research university: “— the whole beauty of the SME& T education is being
ableto learn how to logically solve a problem. Thelogical pursuit of answers.”

David, regarding a liberal arts college: “1 consider [it] in more of laying a foundation in your
mind — how to think logically and attack problems.”

Other graduates believed that the SME& T preparation they had received was valuable despite the fact that
“what you really need to know you will learn on the job.” They believed that it is critical for graduates to
bring basic scientific abilities to the job.

Some graduates noted that therewas a “ ceiling” on the value of an undergraduate SME& T degree, as these
comments by students with engineering degrees indicate:
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Keith, regarding a research university: “If you want to live in the United States, you can't really
make a very good living as an engineer because businesses don't respect engineers. 1t's more or
less, you get out as an engineer and then you’ [l make—you’ll get raises up to about the $50,000-a
year level and you'll stay there.”

Christina, regarding a research university: “When you look at the starting salary for engineers
compared to other folks...it's wonderful, but within a couple of years, therereally is not that much
growth.”

Another graduate agreed that technical careers do flatten out and fdt that if he wanted to advance, he would
have to develop his business skills.

Skills and Attributes Needed by Employers

Recent graduates thought that the following skills were most desired by employers: technical competencein
a subject area, writing and communication skills, flexibility (e.g., a willingness to turn to management and
other areas for advancement), and business skills. Like employers themsdves, graduates repeatedly
commented that employers were looking for well-rounded individuals who would fit wdl into their work
climate. Liberal arts graduates felt particularly well prepared in terms of breadth and were satisfied with
their choice of undergraduate institution. Graduates of research universities generally did not fed as
broadly prepared and faulted ther SME&T programs for not giving them much flexibility in sdecting
courses and for not requiring language arts courses.

One research university graduate disagreed that SME& T preparation should focus on breadth, such as
courses in teamwork or communications skills, versus depth in SME& T preparation:

Nicole, regarding a research university: “ Employers, | think, need to be careful. You can teach
someone in a seminar better speaking skills. You can’'t send someone to a weeklong seminar in
physics. You [the student] are paying a lot of money. We have a great amount of expertise; [l
would rather they] teach me the engineering skills. Also, just on a personality leve, if someoneis
extremdly introverted, you can send them to three different classes but — guess what? — they are not
going to be an inspirational speaker. So, it is good to round yoursdf out, but | think there are other
ways you can do it, rather than spending your tuition dollars in your very short time here in
developing those skills.”

Most recent graduates agreed that, although it might be good to have a broad/general undergraduate degree,
it is better to be prepared in some sort of SME& T specialty, if possible. The liberal arts graduates knew
they were at a distinct disadvantage due to the limitations of their course offerings.

Diversity Issues in the Workplace

All recent graduates agreed that women and minorities need more role models in science and that there are
far too many obstacles in the way of underrepresented students who want to succeed in SME&T. One
young woman's experience demonstrates the persistence of gender bias and the lack of role modes in
SME&T fidds:

Nicole, regarding a research university: “ 1 was in afacilities and services department, comprised

predominantly of engineers. The only female role modd we had, did very wel for hersdf, she was
the director of HR. What | have also seen are some women who are doing very well. Ther
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careers are undermined, because their competition is thinking, ‘She got the job because she is
female, not because she had the same skill set and just beat me out, or she had the same skill set
and they were looking at numbers, so she inched me out.””

She went on to say:

[When] “you graduate as a female with an engineering degree, entry-level opportunities are there.

. When you get into the working world, senior management is making decisions on your career,
and they are older, they don’t have exposure to female engineers, and it is a very difficult concept
for them ... itisaculture changefor them ...”

Other recent graduates related stories of female SME& T graduates not getting certain jobs or promotions
that they deserved. Males, who generally agreed that women had a tougher time of it at work, reported
many of these anecdotes. Some of the graduates worked for government subcontractors who were forced to
consider diversity in hiring to meet certain quotas. Often, this resulted in overworking the limited number
of female employees, who commonly were assigned to multiple projects.

Some underrepresented graduates said that they benefited from both formal and informal mentoring
programs sponsored by their employers. Female graduates fdt that having a mentor was important for a
successful professional life.
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Summary of Parent Focus Groups

Composition of Groups

Thirteen parents participated in the focus groups. The parents tended to focus on aspects of college life
that were important to them as parents (e.g., safety, living arrangements, and peer support for academic
success). For example, when asked to make recommendations about how to improve the quality of the
program at her daughter’ s institution, one parent said:

Michael, whose daughter attended a comprehensive college: “1 cannot really tell them how to
improve, because | am satisfied and | am not in a position, really, because | was too much removed
from her experience here to really honestly answer that question — except more parking, parking,
parking!”

Parents were also less informed than other focus group participants regarding the quality of SME&T
education. Thus, the number of parent groups was reduced from the planned number, and the number of
other groups increased to maximize the cost-effectiveness of the study.

Quality of SME&T Preparation

With just a few exceptions, most parents were very pleased with the quality of the general preparation their
sons and daughters received at the undergraduate level. However, they had little to say about SME&T
preparation specifically. Their impressions of quality were based primarily on the reputation of the
institution as a whole. Parents could offer very little feedback with respect to whether an institution’s
technology was up-to-date. When asked about quality, parents had this to say:

Dawn and James, regarding a research university: “ So far, | think [the quality of education] is
good. We have had other relatives who've gone here before, so, based on that we're seeing quality
that has lasted over 20 years. My brother went here, and he's now a physician and he's doing quite
well.”

Carlette, regarding a research university: [Name of school] “ Engineering has an excdlent record,
good reputations of different professors. At my daughter’s graduation speech (she was
salutatorian), a couple of faculty came up to her and said ‘That’s a top program over there at
[Name of schoal].””

Laura, regarding a research university: “ People will ask where my son went to school, and | will
say he goes to [name of school], the cash signs go into their eyes. | keep telling my son that if you
walk out of the [name of school] campus with a degree in engineering, you are going to be making
such and such. The outside world is telling them, if you get a degree from [name of schoal], you
are going to make mega bucks!

Transitions

Unlike other groups, parents tended to discuss “transitions” in terms of the move from high school to higher
education, rather than the move from higher education to employment. In the former case, they expressed a
general concern (not focused on SME& T) that colleges should do more to facilitate the transition from high
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school to college (e.g., special summer programs to teach “survival skills’ to underrepresented entering
freshmen).

Nancy, regarding a comprehensive college: [With respect to transition from high school to

college] “Itis aform of orientation, but it is more of a career orientation ... It helps you decide
where you are going and what you are doing and why you are doing it. Everyone is required to
takeit.”

Parents in both groups strongly supported work experience opportunities because they believed that
SME&T education should be linked to the application of knowledge (this was their one criticism of
SME&T preparation). They also felt that work experience increased their students' chances of finding a
job and being successful in the work environment.
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