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Abstract

Learning Communities (LC) in higher education can serve as powerful connectors among
individuals, particularly when integrating minority and White students. We conducted 24 in-
depth interviews, using qualitative research methodology, with the 2004 cohort of LC students
from a private, selective, Midwest university. Seniors at the time of interviews, the students
reflected on their perceived outcomes of their freshman LC experiences. Elsewhere (Firmin,
Warner, Johnson, Firebaugh, & Firmin, 2009a), we reported that participants showed the
experience to hold a cogent social purpose, with many members recounting memories with a
sense of positive nostalgia. We also reported attitudinal outcomes of the participants LC
experience, with members’ shifts in biases, level of satisfaction, and factors related to
involvement (Firmin, Warner, Johnson, Firebaugh, & Firmin, 2008b). Present findings discuss
the academic experience of members who participated in the LC program. Students reported that
the social functions of the LC supported academic activities and learning. Students also
developed relationships with the professors, and many viewed the instructors as being influential
mentors.




University administration and faculty report desiring to promote and increase diversity
across college settings (Challenger, 2004). Learning Communities (LC) are relatively recent
programs aimed at contributing to this objective. A LC is a group of students who interact in
formal programming for a specific purpose in academic and social situations. There are various
types of LCs, such as those focused on particular subject matters or commonalities among
students. A key aspect of most LCs is the opportunity for networking and social support (James,
Bruch, & Jehangir, 2006). Thomas (1993) reports that the freshman year of college is a critical
time for students to construct a strong academic foundation. LCs are a potential venue to help
create that firm foundation.

One specific type of LC focuses particularly on multi-cultural issues. These may be
especially beneficial at colleges with a primarily mono-racial or mono-cultural student
composition (Park, 2009). The goal of multi-cultural LCs is to enhance the diversity
opportunities available at the institution. Students are placed in cohort groups that interact in
academic environments, such as classes, as well as in social activities (Tosey & Gregory, 1998).
Cross (1998) found that close cohorts can create a more holistic learning environment for some
students. A major challenge facing school administrators is retention, and minority student
attrition can pose a particular difficulty for some institutions. LCs have been to shown to increase
college retention rates (Hegler, 2004).

Research shows that LCs offer certain benefits to students. For example, Zhao and Kuh
(2004) reported that learning groups can foster heightened academic achievement and the sense
of personal self-gains in students involved in a learning group. Students also reported the
existence of an enhanced positive atmosphere at their institution. Zhao and Kuh also found that
the organization of LCs fostered increased interaction and the development of social
relationships with peers and faculty that likely would not have occurred without the LC structural
framework. Cox (2004) found positive results when LCs were administered with appropriate
sensitivity. Minority students can benefit from the academic integration into the college or
university through LC participation. This is particularly important since Eimers and Pike (1997)
reported that minority students tend to receive less overall external social support than non-
minority students.

LCs can encourage educational gains as well. Chung and Sedlacek (1999) reported that a
diversified student environment promoted learning in their sample. Although parents’ cultural
attitudes and beliefs affect students’ perceived value of academic achievement, LCs can offer a
nurturing learning environment that enhances the fulfillment of individual and group goals
(Roach, 2004). LCs also have been shown to promote social and attitudinal benefits (James,
Bruch, & Jehangir, 2006). Stereotypes may be lessened and critical thinking skills can be
developed in diverse social and educational environments through LC participation (King, 1999).
Minority and non-minority students reported, in a study by Meacham, McClellan, Pearse, and
Greene (2003), that a diversified classroom provided opportunities for discussing challenging
topics and gaining cultural awareness. Caucasian students with more diverse life experiences
have demonstrated higher interests in understanding the perspectives of others. These students
also showed an increased desire to pursue a graduate degree (Roach, 2004). The social impact of
LCs is salient since freshman students may use LCs as social resources. For example, Jalomo
and Rendon (2004) indicated that students who participated in LCs were able to meet others with
whom they otherwise would not have interacted. Connecting with people from different
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ethnicities also can promote cultural awareness and leadership skill development (Antonio,
2001).

In sum, research suggests potential benefits available for students who participate in LCs.
Consequently, we sought to determine if the 2004 pilot year of a LC at a selective, private,
Midwest university would provide these boons implied in the research literature. In order to
allow the individuals free reign in expressing their experiences and opinions of success or
failures of their cohort, we followed the construct of qualitative methodology. These students
were seniors at the time of interviews, and they reflected on their experiences of the LC when
they had been an active member. They also were asked to note perceived lasting effects of their
participation, if any. We believe our findings will enhance the understanding of students’
reactions to interacting in a LC—providing potential insights for future LC directors.

The purpose of the present undertaking was to generate a phenomenological, qualitative
research study. The intent of this paradigm is to explain experiences and understandings of a
construct from the viewpoints of the individuals who undergo the activities (Cope, 2004). It is
exploratory, by nature, and researchers report inductively—relating what the participants
report—rather than searching deductively for anticipated findings. Consequently, here we report
the two findings that participants consistently and repeatedly related vis-a-vis their freshman year
LC experiences.

Method
Participants

The members in this study were students at a private, selective, comprehensive Midwest
university of the United States, with an undergraduate student enrollment of slightly over 3,000.
Grant funding during the 2004 pilot year of the LC made the LC study possible. The university is
primarily Caucasian, with only approximately 6 % population being minority. Of the original 42
freshman students placed in the LC, we interviewed 24 individuals, 14 female and 10 male. Due
to the purposeful multicultural nature of the LC, there was a variety of ethnicities and cultural
backgrounds. These included Asian, Hispanic, Caucasian, Multi-Racial, and African-American.
Thirteen of the students reported moderate to high levels of involvement, two rated themselves at
medium-level participation, five described low involvement, and three were not involved
(although they were placed in some of the same classes with other LC students, this obviously
did not guarantee a personal commitment to LC participation). Faculty who were directly
involved with the LC program contacted students in order to inform them of the students’
freshman LC status, primarily through phone calls. A letter was also sent to their respective
homes prior to students arriving on campus.

The University’s LC Program

The purpose of the LC was to create a diverse, multi-cultural environment for in-coming
freshmen. The goal was for students to be able to socially network with other students and
receive mentorship from involved faculty. Four professors were involved in teaching classes,
consisting of primarily LC students. The students who were in the LC program also participated
in social events and bi-monthly group meetings. The LC students were primarily placed in four
general education courses (two per semester) with other LC members. Some courses consisted
exclusively of LC members (e.g., their Speech class). Students would gather for extracurricular
activities such as bi-weekly group meetings, dinner at a LC-involved professor’s house, and a
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field trip to a museum. The bi-weekly meetings were loosely-structured and typically included an
educational or culturally-relevant activity. The LC class divisions and structured activities
existed during the school year of 2004-2005 and officially terminated with the start of the
students’ sophomore year.

Data Collection and Analysis

Tape-recorded, semi-structured interviews (Sideman, 2006) with the LC members were
conducted during the spring 2008 semester and later transcribed for analysis. The semi-
structured format allowed for flexibility when interviewing participants. Participants could take
the interview different directions, elaborating on various points, relating stories and sharing
personal accounts. We believed this best would provide rich-and-thick descriptions of students’
percepts regarding their previous LC experiences. All participant names have been changed to
pseudonyms to protect the privacy of professors and students involved. This present study was
designed to be a phenomenological research study. Our aim was to garner LC members’ views of
their experience from three years prior. The primary research question involved exploring
memories, feelings about their involvement, and any perceived potential academic benefits of the
LC participants.

Using Maxwell’s (2005) protocol, we implemented an open coding process. We followed
an inductive approach where we arrived at general, over-arching themes from broad statements
from the data. The research team collaborated repeatedly in coding the data and generating
potential themes. Constant comparison techniques (Bereska, 2003) were utilized in coding the
responses from the participants. We contrasted and matched the responses from the interview
transcripts, assessing recurrent constructs in the transcripts. Consistent themes that were
supported and repeated by most of the participants were kept; those that were not repeated were
later discarded (Marshall, 2002). The process of moving from coding the data to thematic
analysis involved organizational review, concept mapping, visual displays of findings, and asked
key questions (Gay, Mills, & Airasian, 2008).

Qualitative researchers often approach the notion of theory with different perspectives.
Some advocate that theory should be embedded into the research design and analysis of the
findings (Guba & Lincoln, 2004). Others, however, recognize the potential drawbacks of this
approach and, instead, indicate that qualitative research best should be atheoretical in design and
analysis (Johnson & Christensen, 2004). In this paradigm, it is the role of the reader, not the
researcher to use theory when reading a research article. Naturally, we will not solve this long-
term debate in qualitative circles—but we explicitly state our long-term held position of not
using theory in qualitative research design or interpretation. This is stated here to assure the
reader that its lack of use in the methods and discussion section of this article is not an oversight.
Rather, it is deliberate and follows a protocol for a legitimate means of conducting qualitative
research methodology (Cresswell, 2007).

Internal validity for our findings was strengthened in a number of ways. Consensus
among the multiple researchers provided checks and opportunities to consider alternative
explanations for potential findings (Silverman, 2006). Consensus was reached among the authors
regarding the themes we report as being representative of the participants. In addition, an outside
qualitative researcher uninvolved in the data collection appraised the methodology and
conclusions (De Wet & Erasmus, 2005; Merriam, 2002). We also generated a data trail
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(Armiknio & Hutgren, 2002; Daytner, 2006), connecting each reported theme to the data in the
transcripts. NVIVO-8 software was useful in the coding process, especially in creating the data
audit. Particularly, grounding of our findings to specific quotations was enhanced by this
computer software.

Member checks also were utilized in order to strengthen internal validity (Padgett,
Matthew, & Conte, 2004). Participants related that the overall findings were congruent with their
own sentiments and perspectives. Saturation (Neuman, 2006) occurred in the data collection and
analysis. Specifically, after around 20 or so interviews, we found the ideas and themes of the
participants were relatively consistent. New individuals added to the research sample resulted in
diminishing returns. Consequently, we believe that the 24participants in this research study were
sufficient and consistent with sound qualitative methods protocol (Guest, Bunce, and Johnson,
2006). In sum, we sought to create a research study that possessed rigor and fit the traditional
qualitative research design (Cope, 2004, Morse, Barrett, Mayan, Olson, and Spiers, 2002).
Internal validity was an emphasis throughout the whole process, from inception to finalization.

Results

We identified three themes representative of the data provided by the LC students: social
outcomes, attitudinal outcomes, and academic outcomes. Previously, the current authors (Firmin,
Warner, Johnson, Firebaugh, & Firmin, 2008; Firmin, Warner, Firebaugh, Johnson, & Firmin,
2008) presented findings that related to LC’s social and attitudinal outcomes experiences.
Students reported that the primary motivator for their participation in the LC was for social
reasons. Social outcomes included student participation in further multi-cultural and diversity-
oriented campus activities. The attitudinal outcomes related students’ shifts in biases and
stereotypes, their decisions to become involved, their levels of satisfaction, and suggestions for
future learning communities. The present article focuses particularly on the academic outcomes
of the multi-cultural learning community. Two salient academic themes that emerged from the
data: academic support issues and interaction with the faculty.

Academic Support Issues

A cogent theme in the data showed that social support in the LC benefitted students
academically as well. Particularly, the participants reported that the social ease and healthy
relationships they experienced in the LC promoted learning. Students indicated that they felt
comfortable in the classroom among their peers and instructors and they enjoyed interacting with
familiar faces in the classroom setting. Jason stated: “You feel more comfortable around people
that you spend more time with.” This was said to encourage students’ involvement in class
activities and discussions. Dominique expressed: “I liked it a lot, having somebody that you’re
comfortable with that you can just say something to, something that you’re thinking.” Adjusting
to any new milieu, including the first year in college, can be stressful. Further, stress often
interferes with optimal learning. LC participants indicated that, by engaging socially with
familiar people, they felt more at ease and they experienced better social support. Marcus shared
sentiments similar to most LC participants we interviewed:

It made them a lot more fun because we were all just comfortable with each other. So

socially classes were just fun and we enjoyed them. Academically, it was nice. | wouldn’t

say it made the course work easier, but it was nice just to be able to bounce ideas off of
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each other or remind each other of when things are due, or to work together on projects.
So it helped in that regard.

Students felt comfortable sharing their thoughts and opinions with others, free of some
common freshman hindrances such as the unfamiliarity of others and formality in the classroom
environment. Taylor shared that he felt “relaxed, and | felt like I learned more just from the
aspect that we all felt comfortable to ask questions, and discuss real issues. We talked about real
things going on instead of just the typical....more like experiential, like learning in the process in
the classroom together.” Familiarly does not always breed contempt. Sometimes it helps to
ground students so that they possess bearings with familiar people. Dinah expressed: “It was nice
when we went from one class to the next with like, ‘Oh yeah, you’re going to be in this.””

Students gained friendships from being in the same classes with others in the LC. These
relationships were a form of social and educational support in larger classes. Shaela expressed
“some of the classes | was with people from the Learning Community and those were typically
my closest friends in those classes... With those big classes, it helped to give it a little more of a
personal, relational-based feel, instead of just a teacher-student type thing.” Jason shared
similarly: “The biggest thing | remember and to this day still is it helped me to form a lot of
friendships. So that was probably the biggest thing.” This familiarity with peers increased
student’s comfort and, ultimately, provided them a more optimal learning environment.

Students reported that they were more apt to study together outside of class than what
they were likely to have done otherwise. Jason elaborated: “I definitely met a lot of people
through classes. Because we all had the same classes together, | felt like more comfortable being
willing to study outside of classes, things like that. So it helped me academically too.” The
relationships gendered in the LC experienced were indicated to have made connected study more
likely. The peer-helping behaviors that resulted were said to have been useful. Ruth, for example,
commented: “It was good to have people to study with, and you know college is totally different
than high school (laughs) and so figuring out how to do papers and stuff like that. It’s definitely
helpful to have people to work with and people who you are comfortable with.”

Students reported that their classes were more enjoyable because of the social
relationships they had with their peers. They appreciated students in class who eventually
became their friends. Students seemed to especially enjoy the Speech class, due to the reportedly
pleasant and fun atmosphere created by the instructor (Dan), and the fact that they were friends
with people in the class. Jin described: “I think, especially my Speech class, | remember that
being like a really fun time. | just felt like no one else has a Speech class like this. It just felt
really family-like, so therefore, like I said, it just made me feel more comfortable to do things
outside of the classroom and, you know, we’d eat lunch together, and stuff like that.” The LC
seemingly provided a microcosm, of sorts, for LC students where they felt some level of
bonding—and that was to aid their overall academic experience. For students in our sample,
affective and cognitive variables intertwined. Tiffany commented: “I think it (the LC) made
Speech easier to take because we all had that common, you know, like ‘Hey, we’re all in the
LC.” We have that common thread, so we’re kind of more comfortable with each other. And Dan
made it, you know, easy and comfortable and cracking jokes all the time.”
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Participation in the LC also was said to increase certain students’ confidence in the
classroom. This improved confidence was discussed as if it evidently enhanced students’
perceived self-efficacy. Andrea, for example, reported:

I had an increased confidence level in the classroom....The classroom confidence has

been major for me. I’m not sure that | should have been involved more than | was or kept

up the friendships from the group. | don’t regret anything about the way things have gone
for me at college as | have grown exponentially since my first day.
Students frequently spoke of feeling better able to face the rigors of academic classes, since they
knew the other students and had a shared sense of the challenge before them. For these
participants, LC participation seemingly enhanced their overall positive self-beliefs.

Interaction with Faculty

A second academic theme found in students’ interviews related to their interactions with
faculty. Specifically, an important benefit of the LC on which students reflected was the
opportunity to work closely with faculty. Students remarked fondly about their professors’
influences. Marisol enthused: “I loved all the professors! | feel like I got the best professors in
those particular Gen Ed classes and that | got to know many of them better than other students
did.” Many students bonded and formed close attachments with individual faculty members.
They also reported learning life lessons as well that became formative enhancements to their
respective freshman experiences. This seemingly became a value-added dynamic to the overall
freshman year. Claire shared how her Composition professor shaped her:

I think it was my composition class Dr. Mays was talking about how it’s my
responsibility to learn. And learning is like a blessing because you can come to class and
write down information and whatever and just study and whatnot. But learning is so
much more than just getting a good grade. And so she really tried to challenge us to not
think of this as just another day at school, another class, but this is an opportunity to
learn. And maybe not just in this class, but learn about yourself and learn in life. Because
you can learn a lot more than just what you have to write down in your notes. Take
initiative, because we’re only cheating ourselves when we don’t really do our work
completely. It doesn’t really affect her, it only affects us. That was just something that
stuck with me.

Students noted particularly close relationships with some of the faculty members.
Students shared how these professors impacted them in multiple ways and across numerous
courses. For example, students recalled Dr. Geer’s fun, easy-going nature, and his ability to
make class time enjoyable. This close, casual relationship was demonstrated by many students
we interviewed referring to him by his first name, Dan. Carlita elaborated:

Dan was just a lot of fun. He’s a good professor. I’m not a huge fan of writing speeches,

but he really did help us a lot. He made it enjoyable, and | don’t really talk to him as

much now, but freshman year we had a good relationship.
Students similarly expressed admiration and gratitude for the knowledge they gleaned from Dr.
Williams, such as Karina who used the phrase “big respect” when referencing her. Jose shared:

I only really knew Dr. Williams, and 1’ve always really liked her actually. She didn’t

have just one way of looking at things, she always presented different views so | feel like

I connected with her; I felt like I understood where she was coming from always.
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When students made particular references to Dr. Williams, often they used familial-type words,
such as “mothering” and “children.” They seemingly felt the care she demonstrated for LC
students’ academic well-being. Latisha described:

And Dr. Williams, of course, she’s just so wonderful and so sweet. | took a class from her

because | was like, 1 miss her. | feel like we’re kind of like her children or something.

She just loves us—the LC kids—so much. She’s the one that I’m connected to the most.

Students who participated in the LC shared that they felt a closer connection to the
faculty due to the professors’ involvement in the LC. Interacting with professors outside of class
enabled the development of closer student-faculty relationships than regular classes provided.
Tina expressed:

It made it a lot more fun, and then it was nice too because some classes, like the Speech

class, Dan knew these people. Like, it was very obvious that he was involved in the

Learning Community, and we were part of it, so that even between the professor and the

student, there was another level of interaction that wouldn’t have been possible

otherwise.
While evidently maintaining a healthy professional respect for LC instructions, participants
indicated that seeing a more 360-perspective of faculty enhanced their comfort-levels of these
professors in the formality of the university classroom. Ricky illustrated this point:

I’d say it left for a good relationship with the faculty who were involved because you felt

like you knew them outside of the classroom...We would see the different side of the

professors than what we would just see in classes or how they acted in classes... So |
would say that the relationship with the professors improved because we knew that they
were out there to help us. We knew that they were in support of this community and
support for what we’re doing. It shows that they care because they’re a part of it and
they’re dedicated to it.

Most students initially decided to participate in the LC because a faculty member
contacted them. This type of personal interaction persuaded many to explore the LC and become
involved. Jason, for instance, described:

The only reason | really did it in the first place was because Dr. Williams called me at my

house in the summer before we even got to [the university] and explained the program a

little, then asked me to participate. If we went back in time and she had never asked me

to do it, | probably wouldn’t have. Or if | would have been contacted via email and
randomly decided to go to the first meeting, | probably would have never gone back. |1
mostly only did it because | felt obligated by Dr. William’s invitation.
Other students echoed Jason’s sentiments and stated that their initial involvement came after
contact from a faculty member. Evidently a more personal connection—such as a phone call—
was considered more effectual to most of the LC students than less personal communiqués, such
as written letters.

LC faculty members also played the role of confidante. LC participants expressed an
increased level of trust and comfort toward some of the LC faculty as compared to other faculty.
Karina expressed: “It was just a very familiar and comfortable atmosphere. We had a good time,
and we still learned.” Students described that they would be more likely to confide in an LC
faculty member and discuss issues and concerns. This personal trust and confidence was said to
enhance students’ overall freshman experience learning experiences. Carla related this point:
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| felt like he (Dan) is a member of the faculty and if | had a problem, he would be the
person that I would go to I think. Like I maybe didn’t necessarily need that—it’s not like
I had a problem that | needed someone to go talk to. But it was nice to know that | had
someone there that | felt like | could talk to about anything. I thought it was good.
This willingness to confide seemingly was more than just a warm feeling that students had about
some LC faculty. Rather, it evidently translated into students letting-down their guards and
seeking-out personal contact that otherwise they felt they would not have done.

Discussion

The finding that social atmosphere was reported to have impacted academics in a LC
program corroborates some previous research by James et al. (2006). They reported that learning
communities potentially can provide the opportunity for networking and the development of
social relationships. Students in the present study, and also James et al’s, reported an increased
motivation and ease for learning when they felt comfortable with their fellow students and
professor. Zhao and Kuh (2004) reported that learning groups promote increased academic
achievement. Similarly, in our present study, students reported an increased enjoyment of the
learning process. Students generally also felt that the social aspect of the LC experience
increased their confidence in the classroom. This finding is similar to Zhao and Kuh’s conclusion
that learning groups can develop a sense of accomplishment in students.

Most students also described a connection to the instructors. Many of the LC professors
were available to students outside of formal class hours and developed relationships with the LC
students. This corroborates with Zhao and Kuh’s (2004) finding that LCs encourage increased
interaction and the opportunity for social relationships with peers and faculty that would not
likely have occurred without the LC. Some students recounted how they still felt connected to
particular professors. Certain instructors impacted students and shared life lessons along with
course material.

A common tie-in between the two academic themes reported in the present study is the
construct of relationships. These were shown to be particularly cogent. The participants in the
study related that relationships that developed among themselves and also relationships that
developed between themselves and the faculty members had lasting effects in ways they still felt-
three years after the LC experience. The integration of social with the academic is one of the
most salient findings of the study. That is, participants seemingly rejected dualist notions of
social relationships being one isolated part of their college life and academics being another,
separated compartment. Rather, they consistently described the interaction between these two
life components. The social aspects of their LC experience integrated into the academic
components of their freshmen year.

We believe the findings in the present study have important potential implications for
both divisions of student life and also the academic divisions of American universities.
Although the two domains typically are operated by different vice presidents and have no
organic connection in terms of line and staff operations—results from this study suggest that the
two divisions should work in concert. Foster social connections among students—and among
faculty—seem to make potentially important differences in how freshmen can perceive their first
year college experiences. Both through LCs and also through general student life programming,
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academic deans and student life deans would do well to consider how they best can work
together in order to seam-together freshmen connections. The cogent dynamics can be tapped
and channeled in order to help provide first year students with optimal learning success in the
classroom.

Limitations and Future Research

All good research recognizes limitations of a study and reports them (Price & Murnan,
2004). Research regarding LCs can be strengthened with replication of this present study at
various types of colleges and universities in different regions of the country. The results may be
varied or more profound for institutions with a large student body or with an increased minority
student population. In addition, it would be helpful to interview participants of LCs while they
are current members of the LC group. A current perspective may provide a different viewpoint
than a retrospective one. That is, retrospective feedback of the LC experience may not provide an
entirely accurate report in that positive experiences may be exacerbated and negative experiences
may be downplayed.

Additionally, these pilot-year students’ perspectives may have been influenced by
interactions with LC members of subsequent years. Since 2004, every new academic year begins
with the creation of a new LC cohort comprised of freshmen. For future research, replicating this
study with students in subsequent years may provide insight vis-a-vis improvements in the
overall organization of the LC group.

And finally, the results related in the present article reflect mostly the sentiments of those
who actively participated in the LC. As noted, there were some students who chose not to
participate in the LC experience, although they were members of the LC group. Future research
should focus on these individuals and their reasons for not desiring to participate. These results
can help assess what might be improved in the program in order to increase the overall yield of
participation in the group. Such findings can be implemented into the planning and organization
of campus LCs as they continue to improve through integrating empirical data into a continuous
improvement feedback-loop.
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Examining Relationships Among Assessment Scores and

Math Coursework in an Urban School District

Carol S. Parke
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Abstract

This study investigates relationships between assessment scores and other indicators of math
performance. The impetus for the research came from a district’s need to better understand high
school math achievement. Longitudinal data for a cohort of students were obtained, including
math scores from their state assessment, TerraNova, and New Standards Reference Examination;
cumulative math GPA; number of math courses taken; and type of math courses taken. The
paper illustrates how researchers can help districts utilize their extensive databases to proactively
examine data beyond accountability requirements. A discussion focuses on how results helped

target areas for improvement and identified further analysis within schools.

Introduction
In this era of accountability, school districts are required to maintain extensive longitudinal
student databases complete with information including attendance, demographics, mobility,
discipline, state test scores, course enrollment, and grades received in courses. Data systems

created by districts are only useful in transforming schooling when they provide meaningful data
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that stakeholders can use to raise questions, identify issues, and make informed decisions
(Schmoker, 2008).

The research described in this paper stems from a partnership between a large urban school
district, a community educational organization, and a local university. The partnership’s initial
focus was to create annual School Progress Reports (A+ Schools, 2007) that allowed
administrators, teachers, and parents to access a variety of demographic, contextual, and
performance indicators for each school in a form that was not available elsewhere. The data
served as starting points for discussion about the strengths of each school as well as the
challenges faced. Supplementary analyses followed the release of each Report with the purpose
of further examining specific areas of interest to the district, such as attendance and mobility
(Parke, 2006; Parke, 2008; Parke, 2009; Parke and Kanyongo, in press). The study described
here is from an analysis undertaken due to the growing concern regarding low math scores on the
state’s 11™ grade assessment. A broad question raised by the district and community was “how
do students’ math scores on the Pennsylvania System of School Assessment (PSSA) relate to
other available measures of mathematics performance?” To this end, the analyses examined
relationships between student achievement on the state test and five additional math indicators.

Although the study focuses on one school district, the purpose for sharing this research with
the assessment community is to provide an example of how researchers can help districts better
utilize their extensive databases to explore questions of interest to them, highlight areas that need
attention, and make proactive decisions to ultimately improve learning for all students. The
capacity of student data to make improvements in districts is quite large; unfortunately, much of
it remains untapped because of a lack of time in personnel’s busy work days, a lack of resources,

or a lack of knowledge.
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The following review of literature begins with a description of the state’s research on
relationships between assessment scores and course grades and is followed by correlation studies
between scores and grades at the national level. Then, research from the mathematics education
field is described in terms of the importance of incorporating coursework variables in studies that
examine math achievement. Finally, the influence of race and gender on mathematics

achievement is discussed.

Literature on Test Scores, Courses, and Grades
Previous Research on the PSSA

The PSSA is a standards-based, criterion-referenced assessment that measures student
outcomes according to state standards. It consists of both multiple-choice and open-ended items,
and during the years of this study was administered in grades 3, 5, 8, and 11. Evidence for
reliability, validity, and item evaluation is available in yearly technical manuals (e.g.,
Pennsylvania Department of Education, PDE, 2005.) In all these respects, the PSSA for
mathematics is shown to be a technically sound assessment.

Studies on the 11" grade assessment investigated relationships between PSSA scores, SAT
scores, self-reported total grade point average (GPA), and math course grades (Koger, Thacker,
& Dickinson, 2004). Convergent validity coefficients between the PSSA and SAT were high
(approximately .850.) Although the two assessments differ in content, format, and purpose,
students who did well on the PSSA tended to do well on the SAT. Relationships between the
PSSA and the two self-reported measures of grades were also significant but lower in magnitude

(.546 for GPA total and .534 for math course grades.)
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When studying PSSA scores by demographic subgroups, Koger et. al. (2004) found that, on
average, high school males performed significantly higher than females, with an effect size of d
=.31. White students performed higher than Black students (d = 1.07). Students not from
economically disadvantaged households performed higher than students from disadvantaged
households (d = .75). Comparisons for total GPA were significant and in the same direction as
the results for the PSSA, but with smaller effect sizes for ethnicity (.71) and economically
disadvantaged students (.39). Gender results were in the opposite direction. Mean GPA total
was significantly higher for females than males (d = .239).

Correlations Between Test Scores and Grades

Over the past few years, Zwick and colleagues (e.g., Zwick & Green, 2007; Zwick &
Schlemer, 2004; Zwick & Sklar, 2005) conducted numerous studies on the SAT and grade point
averages in high school (HSGPA) and the first year of college (FGPA) to determine if
relationships among scores and grades were consistent across demographic subgroups. If the
relationship is stronger in one student subgroup compared to another, then the prediction of test
scores using the grade variable is less effective for the subgroup with the weaker correlation.
Zwick and Schlemer’s study in 2004 focused on the effectiveness of SAT scores and HSGPA to
predict FGPA. Using a single regression equation for the entire cohort, average prediction errors
for each subgroup were obtained. Substantial overpredictions occurred for Latino non-native
speakers when high school grades were the only predictor of college performance. After
incorporating SAT into the model, prediction errors were smaller. A notable degree of
overprediction also occurred for Asian Bilingual, Filipino, African-American, and
Latino/English groups. Underpredictions were more common in the White group. Actual FGPA

was higher than what was predicted by SAT and HSGA.
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Zwick & Schlemer (2004) also estimated separate regression equations for each subgroup.
The total amount of explained variance in SAT using all three predictors (HSGPA, SAT math,
and SAT verbal) was somewhat small, ranging from .15 to .25 for most groups, with the
exception of .44 for the Asian/English group. Similarly, Zwick & Sklar (2005) showed that
about 23% of the variance in FGPA was explained by the high school grades and SAT.

When estimating correlations, two methods may be used. The most common is to combine
data from all students, without considering the school attended, and obtain the across-school
correlation matrix. This matrix represents within-school and between-school associations
between variables. An alternative method is to obtain pooled, within-school correlations. This
matrix does not reflect between-school variations. Using data from the College Board, Zwick
and Green (2007) investigated the two methods. Across-school matrix results indicated that
relationships between SES and SAT were substantially higher than relationships between SES
and HSGPA.. After removing between-school variations, the within-school matrix showed that
the SES and SAT relationships were similar to the SES and HSGPA relationships. However,
there was not a difference in the two methods for correlations between SAT and HSGPA
(within-school correlation was .525 and across-school correlation was .513.)

Willingham, Pollack, & Lewis (2002) sought to understand why the relationship between test
scores and grades is only moderate at best. A potential reason for the moderate relationship is
the inherent nature of each measure. In terms of content and statistical properties, a standardized
assessment is developed to provide data comparable across schools. Course grades, on the other
had, can vary widely across schools and teachers not only because of variations in content and
format but also because teachers may take into account elements beyond knowledge and skills

(e.g., class participation, attendance, behavior, and effort). In their analysis of data from NELS
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1992 transcript files, three major factors accounted for differences in observed grades and grades
predicted from test scores: 1) grading variation among schools, 2) scholastic engagement (e.g.,
showing initiative in school), and 3) teacher ratings (influence of additional elements in
evaluating achievement.)

Incorporating Coursework Variables

Studies in educational measurement (e.g., ACT, 2004; Campbell, Hombo, & Mazzeeo, 2000;
CEEB, 2001) and mathematics education (e.g., Ma, 2000; Ma & Wilkins, 2007; Riegle-Crumb,
2006; Wilkins & Ma, 2002; Wilkins, Zembylas, & Travers, 2002) incorporated coursework
indicators into studies on academic achievement. Within the measurement field, results from
NAEP trends analysis (Campbell, Hombo, & Mazzeo, 2000) and profiles of college-bound
seniors from the College Board (CEEB, 2001) show strong relationships between math courses
students take in high school and their achievement. Moreover, reports published by ACT on
relationships between high school math coursework and future success in college show that “not
only is taking the right number of courses important, but taking the right kind of courses is
critical to student readiness for college-level work” (ACT, 2004, p. v).

In mathematics education, a body of research by Ma and Wilkins (Ma, 2000; Ma & Wilkins,
2007; Wilkins & Ma, 2002) focused on the influence of coursework on achievement in middle
and high school. Using cohort data from 7" to 12" grades, Ma (2000) investigated the impact of
taking specific math courses, such as prealgebra, geometry, and calculus, on students’ attitudes
and achievement in math. After accounting for prior achievement, attitude, gender and SES,
results from regression analysis indicated that taking algebra 1 in Grade 11 (considered to be a
low-level course at this grade level) did not have a significant impact on achievement. However,

taking algebra 1 in Grade 8 and trigonometry in Grade 11 (both courses considered advanced for
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the particular grade levels) showed substantial effects. Thus, the timing of math courses appears
to impact achievement. Smith (1996) also found that students who take algebra prior to high
school had higher 10" grade math scores than students who took algebra during high school.

In their growth study, Wilkins and Ma (2002) incorporated several student personal factors
into the model, such as math self-concept, educational aspirations, home resources, peer
influence, teacher/parent encouragement, exposure to books, and time spent on homework.
Student factors related to growth differed in middle versus high school. Self-concept had a
strong effect on middle school growth, whereas educational aspirations effected high school
growth. Peer influence was related to growth in middle school, but not in high school.

Finally, Ma and Wilkins (2007) investigated the extent to which math coursework influences
growth in math achievement from 7" to 12" grades. In general, low-level courses had the
smallest impact on growth, and advanced courses had the largest impact. Coursework effects did
not systematically bias demographic subgroups. Success (not failure) in prealgebra and algebra
courses in middle school was important in maintaining future growth in achievement.

Race, Gender, and Mathematics Achievement

There is a wealth of research on the varying math achievement levels among demographic
subgroups of students. According to Campbell, Hombo, and Mazzeo (2000), trends in math
achievement on the National Assessment of Educational Progress (NAEP) over the past three
decades show that the average math score of White students is higher compared to their African
American and Hispanic peers. Overall, the gap decreased between 1973 and 1999, but a
significant difference remains. Research also shows that math scores of students from both
ethnicities varies by family income status. In a study of urban middle schools, Kinney (2008)

found that 4™, 6™, and 8" grade students who qualified for free/reduced lunch, a proxy for
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socioeconomic status, had significantly lower math achievement than those who did not qualify.
With regard to gender, however, research is somewhat inconclusive. Some investigations report
differences between males and females, while others do not. Examples from a few specific
studies on the influence of demographics on math achievement are described below.

A state-level study on gender differences at the high school level (Koger et al, 2004) is one
example of mixed results. Math achievement as measured by the state assessment showed that
males had significantly higher scores than females. Conversely, when math achievement was
measured by course grades, females came out on top with higher grades than males. An
international study of high school students across 16 countries (Wilkins, Zembylas, & Travers,
2002) examined whether differences in math literacy were due to school variables (such as
opportunity and experience) or individual student characteristics. Both gender and self-concept
were found to be two of the most important predictors of math success. Males had higher scores
than females, and higher math self-concept was related to higher math scores.

The release of the Curriculum and Evaluation Standards for School Mathematics, published
by the National Council of Teachers of Mathematics (1989), spurred much research in examining
math performance by students’ race/ethnicity. The Standards stated that all students can learn
mathematics and called for an increased emphasis on mathematical communication, problem
solving, reasoning, and connections. A four-year study of elementary students conducted by
Pungello, Kupersmidt, Burchinal, & Patterson (1996) examined ethnicity, gender, and
socioeconomic status. Math achievement was negatively associated with the minority student
group, specifically African American. When analyzing interaction effects, Black students had a
smaller gap between the two income groups compared to White students. In another study, the

conceptual and computational scales from the California Achievement Test (CAT) were used to
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measure math achievement (Hall, Davis, Bolen, & Chia,1999). No gender differences were
found for either subscale. However, White students had higher scores than Black students,
especially on the math concepts scale. They also found that parent variables, such as educational
level and math anxiety, were related to math scores and varied somewhat by race.

Within the past decade, indicators of students’ math achievement expanded from using only
test scores to incorporating information about math courses taken and grades received. Several
studies found differences in the types of courses taken across ethnicity subgroups. In a study by
Byrnes (2003), White students were more likely to take classes beyond algebra (such as
geometry and trigonometry) when compared to their African American or Hispanic peers.
Riegle-Crumb (2006) investigated high school math course patterns by gender and race. White
students of both genders had higher representation in advanced courses when compared to
African American and Latino students of the same gender. In addition to taking fewer classes,
these two student subgroups had higher failure rates when compared to White and Asian peers of
the same gender. Furthermore, African American and Latino students of both genders had
smaller percentages of students obtaining high grades in their math courses.

Summary of Literature

The research on test scores, courses, and grades show that the type of math course taken is
more important than the quantity of courses taken when examining students’ readiness for
college(ACT, 2004). In general, a student will more likely be an achiever (i.e., have high test
scores) if he/she takes algebra in middle school with a positive self-concept, then goes on to take
advanced courses in high school and has aspirations to attend college (Wilkins & Ma, 2002).
Literature also shows that high-achieving students, those who perform well on state mathematics

tests, tend to perform well on college-readiness tests (Koger, Thacker, & Dickinson, 2004) and
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are better prepared for future success in college (ACT, 2004). Moreover, research shows the
importance of examining data by demographic subgroup to identify potential inequities in
assessment (Zwick & Sklar, 2005) and the availability of advanced courses (Wilkins & Ma,
2002). An implication of these research results is that when students do not have access to high-
quality, advanced math courses, their achievement and options for future careers become limited

(Ma & Wilkins, 2007).

Purpose and Research Questions

Due to the heavy emphasis on accountability and the need to document Adequate Yearly
Progress, all states and, increasingly, some districts are maintaining a wealth of student
information in electronic databases. These longitudinal systems contain data to “determine not
just whether an individual student’s performance is improving, but also how and why.” (Data
Quality Campaign (DQC), 2009). The goal of this analysis was to investigate the nature of
relationships between a state assessment and other indicators of math performance in order to
provide an urban school district with a broader picture of students performance than the data they
use to meet accountability requirements mandated by the No Child Left Behind Act.

This paper is unique in that the impetus for undertaking the research came from district
concerns about low math performance on the state test. Year after year the district received
results identifying gaps in demographic subgroups. Longitudinal student information regarding
course-taking and math grades had not been systematically examined. Thus, the following three
questions were posed. Personnel were specifically interested in knowing more about

mathematics performance for students who stayed in the district’s high schools, therefore
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analyses were conducted on data from a cohort of students who attended the district’s high

schools from 9" grade in 2002-03 to 11™ grade in 2004-05.

1) What are the relationships among scaled scores on the TerraNova (TN) in 9" grade (2002-
03), New Standards Reference Examination (NS) in 10" grade (2003-04), PSSA Math in 11"
grade (2004-05), cumulative grade point average for math courses (GPA Math), number of
math courses (Course Total), and type of math courses (Course Type)?

2) Do the relationships above remain consistent across gender, ethnicity, and socioeconomic
(SES) subgroups?

3) What proportion of variance in 11" grade PSSA math scores is explained by 9" grade TN
scores, 10" grade NS scores, GPA math, Course Total, and Course Type? And, are the

results similar across ethnicity subgroups?

Methodology

Sample

This urban school district serves the second largest city in one northeastern state. Total
student enrollment was approximately 32,000 during the time of the study. Across all grade
levels, the majority of students (57%) were African-American, 38% were Caucasian, and 6%
were Asian, Hispanic, or American Indian. Two-thirds of all students (64%) were eligible for
free/reduced lunch.

There were 53 elementary schools in the district. A small portion of these schools also
served grades 6, 7, and 8. Average student enrollment was 287. The 17 middle schools, grades
6 through 8, had an average enrollment of 383. Average enrollment in the 10 high schools,

grades 9 through 12, was 981. Similar to most school districts in urban areas, student mobility
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was high as well as the number of student disciplinary infractions, especially in the upper grade
levels.

Specifically in the high schools, average student attendance was somewhat low (82%).
Scores on the state assessment at grade 11 were below the state average (14 percentage points for
reading and 13 percentage points for mathematics). A disparity also existed between scores for
Black and White students. Across all high schools in the district, 59% of White students scored
at the proficient or advanced level, whereas only 17% of Black students scored at these two
highest levels. The state also had a disparity between the two subgroups, although not as large.

The cohort of district students focused upon in this paper is defined as all students who
attended the district’s ten high schools as 9™ graders in 2002-03, 10" graders in 2003-04, and
11" graders in 2004-05 and who took the three large-scale math assessments. This represents a
total of 1,298 students. Approximately 42% of the cohort students were Black, 55% were White,
and 3% were other ethnicities (Asian, Hispanic, or American Indian). Slightly less than half the
students (43%) were eligible for free or reduced lunch. The remainder of students in the district
across these school years were called the “non-cohort” and were not included in the analysis
described here.

When compared demographically to non-cohort students (Parke & Keener, 2011), the cohort
had significantly higher percentages of female students, White students, and students not from
low-income families as compared to the non-cohort. Academically, the cohort had significantly

higher mean scores on the large-scale assessments at each grade level than the non-cohort.
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Data Source and Variables

Data for the study was obtained from the district’s Real-Time Information system, a web-
based interface designed to provide efficient and accurate access to the school’s server. The
district appears to be ahead of other districts across the country in terms of the potential of its
system to provide meaningful longitudinal data to stakeholders (Brooks-Young, 2003; DQC,
2009; Enomoto & Conley, 2007). Several features make it a strong database. First, all
information is consolidated into a centralized location. Many school systems keep records in
multiple locations, leading to inaccurate data. Secondly, one department in the central office is
responsible for developing and maintaining the database, and it is staffed with people who have
assessment, data management, and computer/technical experience. Third, training and support
for teachers and clerical staff in using the database is offered on a regular basis.

Variables in this study include math scaled scores on three large-scale assessments: the TN
in 9" grade, NS in 10" grade, and PSSA in 11" grade. The district had been administering the
TN and NS in order to have standardized information about students’ math performance prior to
the state test. There are also three math coursework variables: 1) cumulative GPA for math
courses, 2) total number of math courses taken , and 3) type of math courses taken. The type of
math course was a dichotomous variable: core courses only versus core plus advanced courses.
Core courses included algebra 1, algebra 2, and geometry. Advanced math courses included
elementary functions, advanced topics, linear algebra, calculus, and statistics. Demographic

variables include gender, ethnicity, and eligibility for free/reduced lunch (a proxy for SES.)
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Data Analysis

Correlation analyses was used to answer the first question regarding the relationships among
achievement indicators for the entire cohort. To investigate the second question, correlation
coefficients were obtained separately by gender (male and female students) and by ethnicity/SES
subgroups (Black free/reduced lunch, Black regular lunch, White free/reduced lunch, and White
regular lunch students). Fisher’s r-to-z transformation was used to determine if correlations
between subgroups were significantly different. The “other” ethnicity subgroup was too small to
include in the analyses.

Multiple regression analyses were used to answer the third question regarding the amount of
variance in PSSA math performance explained by other mathematics indicators. The first
analysis entered demographic variables in Step 1 and the five math indicators in Step 2. The
second analysis examined the unique information provided by the two sets of math indicators
Assessment variables and math coursework indicators were entered into the equation in different
orders. In other words, one regression added the TN and NS in Step 2 of the model and GPA
Math, Course Total, and Course Type in Step 3. The other regression reversed the order by

adding the three coursework variables in Step 2 and the two assessments in Step 3. Changes in

R2 were important to examine because the district was interested in knowing how much of the
variance in PSSA scores could be explained by coursework information without knowing
students’ scores on the other assessments. The final analyses examined whether the strength of
the prediction differed by ethnicity subgroups. For example, do coursework variables account

for a larger amount of variation over and above TN and NS for one ethnicity subgroup compared

Journal of Research in Education Volume 22, Number 1



Spring 2012 40

to another? Thus, separate regression equations were estimated for Black students and White
students.

These data analyses techniques were chosen over other equally appropriate procedures
because the purpose of conducting this research was to help the district better understand
mathematics achievement and produce results that were meaningful to them. A final note is that
when students are nested in schools, traditional regression procedures involving ordinary least
squares analysis may be problematic because of the assumption of independence of observations
(Goldschmidt, Martinez, Niemi, & Baker, 2007). If this assumption is not tenable, then
hierarchical linear modeling is the desired statistical procedure. Intraclass correlations can be
used to examine this assumption by determining if variances in the outcome variable attributed to
schools is large. When these correlations are large, then traditional regression has a tendency to
underestimate standard errors. In this study, intraclass correlations, regardless of whether they
were obtained by a random effects or mixed model, were less than .01, a level which is
considered to satisfy the independence assumptions. Therefore, the traditional regression

procedures described in the above paragraphs were deemed appropriate for the data in this study.

Results
Research Question 1: Relationships Among Indicators for the Entire Cohort
Correlations among all math indicators are shown in Table 1. TN and NS are strongly
related to PSSA scores. The largest correlation occurred between the NS and PSSA (r = .859).
GPA math and Course Type were also significantly correlated to PSSA, and the magnitude of the

coefficients were moderately large (r = .672 and r = .557, respectively). Course Total was not
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significantly related to PSSA (r = -.024). Intercorrelations among math indicators were moderate

to strong with the exception of course total.

Table 1. Correlation matrix for scores on three mathematics assessments and three math
coursework indicators.

PSSA TN NS GPA Course  Course
Math Total Type
PSSA
TN .780*
NS .859= 798~
GPA Math 672* 524 .662~*
Course Total -.024 -.032 -.057 - 111+

Course Type 557+ .522* 612+ 403~ 102+ ---

*p<.001

It is possible that the correlations are underestimates of the true relationships because they
were calculated at the student level. Differences between schools in assessment performance and
in the assignment of course grades tends to lower the correlations (Willingham et al, 2002).
Therefore, within-school correlations were also computed. The pooled within-school
correlations were quite similar to the across-school correlations given in Tablel. Over 80% of
the differences were less than .030, and many were .010 or less. For example, the across-school
correlation between the PSSA and GPA Math was r = .672, and the within-school correlation
was r =.671. One reason for the similarity in relationships estimated by the two methods might
be that the data was from one large school district, whereas other research studies have used

national data from many school districts across states. Most likely, the degree of grading
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variation and course-taking patterns between schools would be higher at the national level than at

the district level.

Research Question 2: Relationships Among Indicators by Subgroups

To examine whether the magnitude of relationships was consistent across demographic
subgroups, separate correlations were obtained for gender (male, female) and four ethnicity/SES
categories (Black free-reduced, Black regular, White free-reduced, and White regular lunch).

The correlation matrix for gender is not shown here since there were negligible differences in
male and female correlations among all indicators. Relationships between PSSA and other math
indicators were equally strong for both genders, with the exception of PSSA and Course Total
which was equally weak for both genders. When comparing coefficients for free/reduced and
regular lunch students within ethnicity subgroups, Table 2 shows similarities and differences.
First, relationships between PSSA and other indicators (except course total) were stronger for
regular lunch than free/reduced lunch students, regardless of ethnicity.

For example, the PSSA and TN correlation was .755 for White regular lunch and .711 for
Black regular lunch students, whereas the correlation was .661 for White free/reduced lunch and
.645 for Black free/reduced lunch students. Using Fisher’s r to z transformation, the correlation
between PSSA and TN among all White regular lunch students (r=.755) was not significantly
different from the correlation between PSSA and TN among all Black regular lunch students
(r=.711), z=-1.10, p>.05. Likewise the PSSA/TN correlation among all White free/reduced
students (r=.661) was not significantly different from the PSSA/TN correlation among all Black

free/reduced students (r=.645), z = .30, p>.05. Similar results were found for the PSSA
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relationships with three of the four remaining math indicators (NS, GPA Math, and Course
Total).

However, the relationships between PSSA and Course Type did differ for the two ethnicities.
The PSSA/Course Type correlation among all White regular lunch students (r=.587) was
significantly different from the PSSA/Course Type correlation among all Black regular lunch

students (r=.412), z = -2.73, p<.01.
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Table 2. Correlation matrix for scores on three assessments and three math coursework
indicators by ethnicity and SES.

PSSA TN NS GPA Course Course
Math Total Type
PSSA
TN
Black, free/red! .645*
Black, regular 11>
White, free/red .661~*
White, regular .755*
NS
Black, free/red 731* .664*
Black, regular 194~ .766*
White, free/red .806* .644*
White, regular .829* 74
GPA Math
Black, free/red 579* 347+ 543*
Black, regular 617~ 521~ .588*
White, free/red 513* .266* 517+
White, regular .633* 489* .631*
Course Total
Black, free/red -.001 -.029 -.107 -174*
Black, regular .049 .052 024 -.041
White, free/red -.160 -.061 -121 -.288*
White, regular .039 .032 .018 013
Course Type
Black, free/red .298* 225* 341 .263* .016
Black, regular 412* 429* 463 .332* 229*
White, free/red 400~ 331* 493 121 072
White, regular 587~ 579* .664* 401~ .168~*
* p<.001

1sample sizes are 364, 182, 166, and 545 for Black, free/red; Black, regular; White, free/red; and White, regular
lunch students, respectively.

Next, SES coefficients were compared within each ethnicity subgroup. For the Black
subgroup, regular lunch correlations were higher than free/reduced lunch correlations for each
PSSA relationship, but differences were not statistically significant.

Within the White subgroup, regular lunch correlations were higher than free/reduced lunch

correlations for all PSSA relationships with other indicators, and they were also statistically
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significant for four of the five pairs of correlations (PSSA/TN, PSSA/GPA math, PSSA/Course
Total, and PSSA/Course Type). For instance, the correlation between PSSA and Course Type
among all White regular lunch students (r = .587) was significantly different from the correlation
between PSSA and Course Type among all White free/reduced lunch students (.400), z = 2.80,
p<.01l.

In summary, there were no statistically significant differences in the strength of PSSA
relationships with other math achievement indicators for the Black regular lunch group versus
the White regular lunch group, except for course type which had a stronger relationship for the
White subgroup. When comparing SES categories, regular lunch correlations were always
higher than the free/reduced lunch correlations. Most of the differences in these correlations
were statistically significant within the White student subgroup but not the Black student
subgroup.

Research Question 3: Explaining Variance in PSSA Math Performance

Multiple regression analysis was used to answer the third research question regarding the
amount of variance in 11" grade PSSA math scaled scores explained by demographic variables,
9" grade TN and 10" grade NS math scaled scores, GPA Math, Course Total, and Course Type.

The first model included only the demographic variables. Ethnicity, SES, and gender
accounted for 26.5% of the variance in PSSA scores. Ethnicity and SES were significant
predictors (p<.001), but gender was not. In the second model, ethnicity and SES were entered as
a block in Step 1, then all five math indicators were entered in Step 2. The indicators accounted
for an additional 52.1% of the variance above and beyond the demographic variables. Thus, the

full model explained a total of 78.5% of variance in PSSA math scores (F7, 1249) = 652.833,
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p<.001)'. Results for the full model are given in Table 3. When including math indicators in the
model, SES was no longer significant, but ethnicity was significant (p<.05). The TN, NS and
GPA Math were significant (p<.001). Course total and course type were also significant (p<.05).
As indicated by the standardized coefficients, NS was the most influential indicator followed by

TN and GPA Math.

Table 3. Regression results for the full model of demographics and all math indicators.

Predictors B Beta t p
Ethnicity 17.975 .034 2.091 .037
SES 10.712 .020 1.319 187
TN 1.452 .256 11.654 <.001
NS 11.786 491 18.043 <.001
GPA Math 52.970 181 10.305 <.001
Course Total 21.238 .027 2.049 041
Course Type 18.667 .034 1.978 .048

Next, assessment variables and coursework variables were entered in different orders to
examine the unique information provided by each set. The left columns of Table 4 show results
for a model in which TN and NS were entered in Step 2 and GPA Math, Course Total, and

Course Type were entered in Step 3. The two assessments alone accounted for an additional

! Multicollinearity, outliers, and assumptions were examined to determine the validity of the full model. Even
though there were intercorrelations among some of the predictors, multicollinearity was not a problem. Collinearity
statistics showed tolerance values above .1 and variance inflation factors below 10, ranging from 1.046 to 4.311.
Cook’s measure indicated no influential data points and DfFit values identified only 9 cases as influents, with no
pattern in demographics. As for assumptions, relationships among predictors were linear and residuals were
normally distributed as indicated by a normal probability plot. A standardized residual plot showed
homoscedasticity of residuals.
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50.1% of the variance in PSSA scores beyond ethnicity and SES. Coursework variables
accounted for another 1.9% of variance.

The right half of Table 4 shows variance accounted for when coursework variables were

entered in Step 2 and assessments in Step 3. Although the R2 Change for GPA Math, Course
Total, and Course Type was not as large as Step 2 in the previous model for assessment
indicators, the proportion of additional explained variance in PSSA math scores was still quite
high (33.4%). In other words, if TN and NS scores were not available, knowing students’ math
coursework information and their demographics explained 60% of the variance in 11" grade

PSSA math scaled scores.

Table 4. Variance in PSSA Scores Accounted for by Math Indicators in Different Orders

Model: Assessments, Coursework Model: Coursework, Assessments
R2 Change R2 Change
Step 1 Demographics .265* Step 1 Demographics .265*
Step 2 Assessments .501* Step 2 Coursework .334*
Step 3 Coursework .019* Step 3 Assessments .186*
Total .185* Total .185*
*p<.001

Full Regression Model by Ethnicity

Separate models for each ethnicity were also obtained to determine if the regression on PSSA
scores was similar for Black and White students. Because the previous analyses showed that

gender was not significantly related to PSSA scores, only SES was entered at Step 1. It
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explained 4.2% of the PSSA variance in the Black subgroup and 5.9% of the variance in the

White subgroup. All math indicators were included in Step 2. Total RZ was similar for both
groups (66.9% for Black and 74.9% for White). Results in Table 5 show similar standardized
beta coefficients for the predictors. SES was no longer significant after including the other
variables in the model. In both subgroups, the large-scale assessments (TN and NS) were the
most influential predictors of PSSA followed by GPA math. For the White subgroup, Course
Total and Course Type were not significant. For the Black subgroup, Course Total was

significant but the standardized coefficient was quite low.

Table 5. Standardized Regression Coefficients by Ethnicity for Full Regression Equations.

Standardized Beta Coefficients

Black Subgroup White Subgroup

SES .044 011
TN 260*** 267*F*
NS A30**F* AQ7F**
GPA Math 2A46**F* A75%**
Course Total 074** .004
Course Type .020 .037

**n<,01, ***p<.001

Coursework Regression Models by Ethnicity

Results described above were for a model using all math indicators. The final set of analysis

on the subgroups was conducted to examine the influence of coursework variables alone. Total
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percent of variance explained by SES, GPA Math, Course Total, and Course Type was 53.4% for
the White subgroup and slightly lower (41.3%) for the Black subgroup. The standardized beta
coefficients in Table 6 indicate that GPA math was the most influential predictor (.538) in the
black subgroup. Course Type and SES were also significant but had much smaller coefficients
(.183 and .123, respectively). For the White subgroup, GPA math was also the most influential

(.460) followed closely by Course Type (.398).

Table 6. Standardized Regression Coefficients by Ethnicity for Coursework Regression
Equations.

Standardized Beta Coefficients

Black White
SES 123%** 070**
GPA Math 53g*** 460%**
Course Total .070 -.032
Course Type .183*** 398***

**p<,01, ***p<.001

Discussion
This section begins with an interpretation of results for each research question within the
context of other literature on test scores, grades, and coursework. Most district personnel are not
familiar with the larger research base, and it is beneficial for them to have conversations about
how their results fit in with those from other studies. The discussion then turns to viewing the
outcomes from a district’s perspective and describing how they help identify priorities for

schools. Some results lead to further questions of the data which is a natural part of the research
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process. These additional questions will lead to deeper investigations that can ultimately make a
difference in schools and student learning.
Situating Results in the Context of Other Related Research

Relationships Among Math Indicators

The two strongest relationships with PSSA were the TN and NS assessments. It is not
surprising that other standardized math tests, even those with different purposes, formats,
content, and item types, are strongly related to the state assessment. If students perform well on
one test, they tend to perform well on another. In Thacker, Dickinson, and Koger’s study (2004),
coefficients for TN and PSSA in four districts in Pennsylvania were similarly high.

Two math coursework indicators also had strong relationships with the PSSA. The
coefficient for PSSA and GPA math was .672, which is somewhat larger than the coefficients
reported by Koger, Thacker, & Dickinson (2004). This might be due to the use of self-reported
grades in the state study compared to the use of actual grades in this study. Another possibility is
that the state sample was more heterogeneous than the cohort sample and between-school
variations may have been large. Results from Willingham et al. (2002) support the latter
rationale. They found a coefficient of .63 between total GPA and total NELS scores when using
the across-school correlation method. After accounting for between-school variation and several
other factors impacting the relationship, the coefficient increased to over .80.

The Course Type indicator was also moderately related to the PSSA. Students who took at
least one advanced math course beyond algebra 1, geometry, and algebra 2 tended to score high
on the PSSA. The only indicator not significantly related to PSSA was the number of courses
taken. Other researchers have also shown that taking more math courses is not necessarily

related to higher achievement (Hoffer, 1997; Ma, 2000). Instead, results from national studies
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indicate that taking advanced mathematics courses is a strong predictor of math achievement,
and its effect is still pronounced even after accounting for student background variables
(Campbell, Hombo, & Mazzeo, 2000; CEEB, 2001).

Consistency in Relationships Across Demographic Subgroups

Correlational results by student subgroups showed no gender difference in the coefficients.
With regard to ethnicity and SES, in most instances there were no significant differences
between the Black and White regular lunch groups. The one exception was for Course Type. A
stronger relationship between PSSA and Course Type occurred for White regular lunch students
compared to Black regular lunch students. When comparing SES, correlations for regular lunch
students, regardless of ethnicity, were always higher than correlations for free/reduced lunch
students. Most comparisons were statistically significant within the White subgroup but not the
Black subgroup.

Other research shows varied results, possibly due to the nature of the samples. In a validity
study for the SAT, Young (2004) found that correlations between GPA and SAT were
substantially lower for Black and Latino students than for White students. However, in the
Willingham et. al. study (2002), correlations between grades and tests were similar. For the
ethnic subgroups, interrelationships among the study’s variables were consistent. Finally, with
respect to international comparisons, a gender gap occurred across countries. In a study of math
literacy on the TIMSS (Wilkins, Zembylas, & Travers, 2002), correlations between gender and
math literacy were consistently significant. Boys tended to score higher than girls.

Explained Variance in PSSA Math Scores

A high percentage of variance in the PSSA (79%) was explained by the full regression

model. Demographics accounted for an initial 27% of the variance, which is consistent with
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other research on demographics and achievement (e.g., Ma, 2000). NS was the most influential
variable, followed by TN and GPA Math. The three coursework variables jointly accounted for
33% of the variance over and above demographics, and the assessments accounted for an
additional 19%. Separate regression models for ethnicities were similar in most aspects. Results
using the full set of variables explained 67% of variance for Black students and 75% for White
students. Standardized coefficients were consistent for the two models, and SES was not
significant. Willingham et. al. (2002) also found similarity in regression results for gender and
ethnicity subgroups.

However, one difference did occur. When assessments were no longer in the equation, and
only coursework indicators and SES were included, the variance explained was 53% for White
students, but only 41% for Black students. GPA Math was more influential in the equation for
the Black group, whereas Course Type was more influential in the equation for the White group.
This result raises a question as to why taking an advanced math course is more influential on
PSSA scores for White students than Black students, which leads to the next section.
Interpreting Results from the District’s Perspective

This section discusses a few areas of particular interest to the district in their desire to
understand and ameliorate inequalities related to student demographics and maximize how well
their schools foster student achievement and readiness for success after high school. Some
results raise questions for further exploration, other results help to confirm what they suspected
based on previous reports of data. Two follow-up studies have occurred since this paper was

written (Parke & Keener, 2009; 2011). Selected findings from them are incorporated here.
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Advanced Course-Taking

One relationship that stands out among the many examined is between Course Type and
PSSA. Correlations between taking an advanced math course and scores on the PSSA were
lower for Black students than White students. The correlation was weakest for Black low SES
students (.298). Additionally, in the regression analysis, taking an advanced math course was
less influential in explaining Black student performance than White student performance. These
results cause one to wonder about the upper level math course experiences that are available to
Black students, especially low SES. There are several potential hypothesis to explore.

First, not only do advanced courses need to be available to all students, but more importantly
the content and instructional strategies must be sound in order for students to have the potential
to succeed. Simply enrolling in a high-level course does not necessarily promote math learning
and understanding. If students are in an environment that is not positive and does not provide
them with worthwhile and meaningful learning experiences, they will not benefit from those
courses (Ma & Wilkins, 2007).

Another avenue for exploration is to examine the academic culture, teacher experience,
implementation of course curriculum, and grading practices in each high school. Is instructional
delivery similar across schools? Do teachers know and understand the math concepts they are
teaching? Overall, are some schools better than others at preparing students for success in math?
Do all ten high schools offer a range of advanced courses? Are there viable course options for
all students? When answering these questions, it would also be helpful to explore reasons for not
taking advanced courses, some of which include low math performance in the early grades, low

self-confidence, lack of motivation, and lack of encouragement from teachers or parents.
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As a follow-up to this study’s results, additional analyses were recently conducted within
each of the ten high schools (Parke & Keener, 2009). Some findings were not surprising. Two
schools that are often touted as top-performing schools in the district had positive results for both
Black and White students on all math indicators. These schools had few low SES students, high
attendance rates, and few discipline problems. Furthermore, two typically low-performing
schools in the district had discouraging results. They had high percentages of low SES students,
low attendance rates, and high numbers of disciplinary infractions.

Results were more interesting for other schools. For example, despite several negative
contextual factors (majority of students were low SES, mobility rate was high, attendance was
low, disciplinary rate was higher than all other schools), something positive seemed to be
occurring in one school. Student performance on the state assessment was somewhat above
average. The school also had the highest GPA math mean for Black students across the district,
one of the highest percentages of Black students taking advanced mathematics across all schools,
and one of the lowest percentages of Black students failing math courses. Now the district needs
to conduct a qualitative analysis to discover what is occurring in mathematics classrooms in this
school.

Gender

Results for gender aligned with other data from the district. They do not need to be as
concerned about gender differences as they do about ethnicity or SES differences. Previous
reports showed that gender gaps in high school math achievement and coursework were
essentially non-existent. However, a recent analysis that disaggregated gender by ethnicity

found that equal percentages of White male and White female students took advanced math
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courses, but a higher percentage of Black females compared to Black males took advanced math
(Parke & Keener, 2009). This result will be further investigated within schools.

Information Provided by TN and NS

During the school years analyzed in this study, the district administered two large-scale
assessments because they wanted standardized information on student math performance
between the 8" grade and 11" administrations of the PSSA. Correlations between TN, NS, and
PSSA, technically called validity coefficients, were quite high, especially considering that a
whole year passed between taking the tests. Students who scored well on one test scored well on
another, which is not uncommon in educational testing. Recently, the district made a decision to
no longer use the TN and NS. Instead, they are using a benchmark assessment (4Sight) which
gives teachers diagnostic information to analyze and use in making instructional adjustments.
Anecdotal reports on how results are used and the impact they have on student learning is
positive. Empirical data is now needed to support these claims.

Students Not in the Cohort

The study raised a broader question about the non-cohort students who attended the district
high schools for some, but not all, years. District personnel and others hold the belief that most
students leave for one of three reasons: 1) families move to a suburban or rural district outside
the city limits, 2) families stay in the district but transfer their children to private, religious,
charter, or cyber schools, or 3) students drop out of school. Accountability reports show high
dropout rates, especially for some schools, but there has not been concrete data on the reasons for
exiting.

The district database maintains information on when, where, and why students transfer for

the purposes of examining movement of students within and outside the system. In follow-up
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analyses from this study (Parke & Keener, 2011), a beginning attempt was made to determine
when and why students leave. Most non-cohort students left after 9" grade. The average grade
in 9" grade math courses was between a “B” and “C” for cohort students versus a “D” for non-
cohort students. Tracking students is a complicated process, though. Many non-cohort students
had complex withdrawal and reentry patterns that involved moving in and out of the district,
attending alternative education centers, and dropping out of school only to return again a few
months later. These preliminary results warrant more attention to better understand why

enrollment in the district decreases in the high school years.

Final Remarks

Although this study was specific to one school district, there are practical applications that
can project out to researchers who investigate mathematics achievement as well as researchers
who work with school personnel to help them better utilize student databases. The latter reflects
the process of conducting a study similar to the one presented here, and the former refers to
knowledge gained from this study of urban high school students’ math performance.

One of the most important steps in the process of helping schools make meaning of their data
is to create a clear, specific question that relates to administrators’ and teachers’ needs. Broad
questions such as “what can the data tell us about students’ math achievement across our high
schools?” will not suffice. Instead, a conversation should take place about the variables to
include, the specific sample of students, and the time period upon which to focus. The breadth of
data can be overwhelming, but one should resist the urge to include all available variables.

Secondly, try to steer clear of analyses that have already been done and for which everyone

knows the answer. For example, some researchers (e,g, Lubienski & Gutierrez, 2008) are now
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saying that gap analyses that compare mean math scores or percent proficient for one student
subgroup versus another are no longer beneficial. This research does not guide further analysis
nor does it help in making decisions. In the study described here, the district already knew a gap
existed in math scores, so they focused instead on exploring relationships among several math
indicators to gain a more in-depth picture of performance in their high schools. Finally, the
simplest approach to analysis should be used so that everyone can understand the meaning of the
results. As long as it is technically sound and systematically provides an answer to the question,
the analysis does not need to be fancy or unnecessarily complex.

A few key outcomes of this study may be of interest to researchers of mathematics educators
and school personnel. The number of math courses taken in high school was not related to math
scores in any way. However, the type of math course taken was related, and it varied by race.
These results helped to set priorities for further analysis in the school district, generating
questions such as: Why is taking advanced math scores more influential on math scores for
White students than Black students? Are White students learning more in the advanced math
courses? Are both subgroups of students equally prepared to take the advanced courses?

Advanced course-taking and grades have been shown to vary across subgroups in a few other
research studies in mathematics education (e.g., Riegle-Crumb, 2006). To answer these types of
questions in large school districts, analysis by high school could be undertaken. Possibly,
teachers are more mathematically experienced and provide higher quality instruction at one
school versus another; or the overall school environment and culture at one school might be
more positive toward learning and enjoying math than at another school. In smaller districts,

additional indicators of math performance can be examined at the classroom level, such as
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samples of student work and the cognitive level of math discussions. The ultimate goal in these

further analyses is to improve upon the teaching and learning process in all math classrooms.
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A Kaleidoscope: Using True Colors™ and the Holland Scale for Career Exploration
Problem

Many students in higher education institutions present themselves as undeclared
majors and over time these students become high risks for academic failure. Noel (1985)
claimed that, “uncertainty about what to study is the most frequent reason that talented
students give for dropping out of college” (p. 12). Anderson (1985) concurred and
suggested that uncertainty and indecision about career plans is a negative personal barrier
to persistence for the undecided. Current studies have shown that one out of every four
college students will drop out after his/her first year (U.S. Department of Education, 2000).
For this reason many higher education institutions consider retention to be a very high
priority.

Research has shown that the first step in any major career decision-making process
is self-knowledge. Many students begin their collegiate careers with a large measure of

career uncertainty and require guidance from faculty advisors and mentors.

Purpose
The major focus of this study was improved self-knowledge for our undeclared

students which would result in more carefully-focused career decisions. The Pre-Major
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Academic Advising Center works on a continuing basis with over 1700 undecided students.
Students in this exploring phase require more than one hour of scheduled advisement and
this may not always be humanly possible. This study examined the relevance and success of
three highly informative and career-specific workshops, based on the True Colors Model™
of personality types coupled with the Holland Scale of Career Themes, for one-hundred fifty
undecided students at three different times during the academic year (September 2010,
November 2010, and February 2011).

The True Colors ™ Model has evolved as a very user-friendly version of the work of
Karl Jung, Katharine Cooke Myers, and Isabel Myers Briggs. By utilizing color as a
metaphor, the True Colors™ Model effectively defines personality types/ learning styles
and in conjunction with the Holland Scale assists in directing students’ career choices.

Relevant Literature

The Ridgell and Lounsbury study (2004) concluded that the predictors of academic
achievement consisted of non-cognitive measures, such as personality traits, as well as
cognitive measures. In a similar study, Dyer (1987) determined that specific personality
traits in addition to strong cognitive acumen predicted the possibility of strong academic
performance. Within the last 20 years a number of research studies have addressed the
link between students’ cognitive ability and personality traits and the same students’
performance and success in higher education ( Dyer, 1987; and O’Brien, 2000). From these
studies, research suggests that personality may be a factor that is worth consideration
when predicting the academic success of a given sample of collegiate students. Because of
the diversity which exists there is no one proven methodology which works best with

every undecided student ( Steele & McDonald, 2000).
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Methods

In preparing and scheduling the three True Colors™ /Holland Scale workshops,
critical times for undeclared majors during the academic year were chosen. These included:
a) the beginning of the school year, b) the week after midsemester examinations, and c) the
month after final grades had been released. To gather campus-wide interest and
attendance, flyers and emails were generated across the entire campus for several weeks
prior to the event.

The workshops were three hours in duration and afforded opportunity to gather
data before, during and after the presentations. The Career Decision Scale Pre/Post Tests
were used in addition to a locally-prepared qualitative instrument with general and open-
ended probes addressing the student’s level of career uncertainty. All data collection
instruments were used in anonymity.

During the workshop itself the students responded favorably to the True Colors™
presentation and readily identified their types/styles. Additional activities and group
discussions guided the students in transferring their newly-acquired self-knowledge to the
descriptions of careers which worked well with their personal strengths, needs, and values.
This was the most productive part of the experience and the students readily related to the

careers which embraced their personality style and type.

Results and Conclusions
Each of the workshops was scheduled at a time during the academic year when

students might be stressing over their course work or experiencing academic failure. The
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number of students responding was much greater than those in attendance on a given day.
These results were consistent with many of these undecided students’ inability to follow
through on academic commitments related to their career-direction options.

There was a strong degree of positive feedback from the students who attended the
workshops and many students reported much more focus in their choosing and fewer
instances of career indecision. These examples of qualitative data were useful and the
research continues into the next academic year. In the gathering of quantitative data the
instrument of choice had been the Career Decision Scale which the students completed at
the beginning and end of each workshop experience. These data were analyzed during the
spring of 2011 to determine the effectiveness of these particular career interventions with
this population. The students’ analyzed responses were distributed among three distinct
categories: invalid, intervention needed or additional assessment needed. These
designations proved to be too general for the purposes of the research and the ability to
assist students in specific ways.

Recommendations

Every student who attended a workshop rated it as being very informative and
helpful. The general consensus supported two workshops in the future as the students
wished for more information with a reflective period of several weeks separating the
events. In the data collection the qualitative probes proved to be very effective in targeting
new themes for future workshop opportunities. The quantitative instrument yielded
results that were too general to assist individual students and will be replaced with a
newer and more practical assessment contained within the 2011 True Colors™ Career

materials. This instrument will provide specific guidelines and supportive information for
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future workshops and advisement sessions using the True Colors™ Model which worked
very well with our students. The workshops yielded very positive results with our students
and may suggest the possible introduction of a 1 credit course as another alternative for

those students who desire more engagement and additional information.
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Abstract
Despite the considerable research that has been conducted on issues of diversity on college

campuses, there has been limited research addressing this issue on Hispanic Serving
Institutions (HSIs). The present study investigated the predictors of Hispanic students’
attitudes toward special efforts to recruit non-Hispanic students and faculty at an HSI.
Thirty-nine percent of Hispanic students supported efforts to recruit non-Hispanic
students and 45% support efforts to recruit non-Hispanic faculty. Membership in on-
campus clubs and organizations predicted students’ support of special efforts to recruit
both non-Hispanic students and faculty. However, speaking Spanish at home was only a

predictor of support for efforts to recruit non-Hispanic students.

The Hispanic population within the United States is projected to increase from 46.7
million people in 2008 to 132.8 million by 2050 (US Census Bureau, 2008) and this
increase in population is very likely to result in an increase of Hispanic residents in a

variety of institutions in the United States. One of these institutions likely to see an increase
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in the number of Hispanic residents are educational institutions. As the Hispanic
population increases in the US, so will the number of Hispanic students attending
institutions of higher education. The projected number of Hispanic students attending
degree-granting institutions is expected to nearly double between 2000 and 2018,
resulting in 2,863,000 Hispanic students enrolling in institutions of higher education by
2018 (National Center for Education Statistics, 2009).

According to the National Center for Educational Statistics in 2002, 47% of Hispanic
students attending a degree granting institution were attending Hispanic Serving
Institutions (HSIs). Hispanic Serving Institutions (HSIs) are defined as institutions of higher
education where the total Hispanic enrollment is a minimum of 25% of the total enrollment
of the institution (HACU, 2009). In 2007 there were 265 HSIs in the United States, as well as
176 Emerging HSIs (Santiago & Andrade, 2010). Emerging HSIs are institutions where the
enrollment is between 15 and 25% Hispanic (Santiago & Andrade, 2010).

Currently, the majority of HSIs in the United States have Hispanic populations below
50% resulting in most HSIs not being predominately Hispanic. Consequently, research thus
far on issues related to diversity at most HSI-designated institutions have focused on
institutions where the majority of the student population is NOT Hispanic (Dayton,
Ganzales-Vasques, Martinez, & Plum, 2004). Therefore, the validity and applicability of
these findings for HSI where the majority of the student body is Hispanic is questionable.
The applicability and validity of these findings for HSI where Hispanic students are the
majority is questionable because research has found that exposure to students from other
ethnic backgrounds influences Hispanic students’ views about people from those groups

(Aberson, Porter, & Gaffney, 2008).
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The increasing number of Hispanics attending college, and the increasing number of
Hispanics attending HSIs, is likely to impact the number of HSIs having a majority Hispanic
population. As such, the campus climate towards diversity could then be greatly impacted
by the change in HSI composition from minority to majority Hispanic. Not only will the
changing composition of HSIs likely influence students’ attitudes toward diversity, but
recent research on academic leaders at HSIs has found that these persons are concerned
about diversity. De Los Santos Jr and De Los Santos (2003) found that HSI campus leaders
(e.g. presidents and chancellors) rank growth and diversity as their fourth greatest
concern, demonstrating that on some level these leaders are thinking about the issue of
diversity and how it will impact their college campuses. The purpose of this research is to
determine the factors that influence Hispanic students’ attitudes towards diversity at a
majority Hispanic HSIL.

Review of Literature

Research on issues of diversity on college campuses has primarily been performed
at historically and predominately Caucasian institutions. Much of this research has focused
on the experiences of non-Caucasian students verses Caucasian students at these
institutions. For instance, Ancis, Sedkacek, and Mohr (2000) found that different ethnic
groups of students reported different views of the climate toward diversity at their
institutions. These researchers found that Asian America, African American, and Hispanic
students reported experiencing prejudice in the form of professors and teaching assistants
showing limited respect and unfair treatment far more than Caucasian students
did/reported. Additionally, African American and Hispanic students reported significantly

lower levels of satisfaction with the campus climate toward diversity than Caucasian
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students. This research also found that African American and Hispanic students on
predominately Caucasian campuses expressed greater comfort with those of different
ethnic groups than Caucasian students.

Some studies have gone beyond simple descriptive analyses of students’
experiences and investigated the causes of different attitudes toward diversity. Pascarella,
Edison, Nora, Hagedorn, and Terezin (1996) investigated the experiences which impacted
students’ openness to diversity during the first year of college at 18 institutions across the
United States. They found that pre-college factors (openness to diversity and academic
achievement), age, academics, peer interactions, and students’ perception of their campus’s
openness to diversity impacted students’ openness to diversity at the end of their first year
of college. Students’ pre-college openness to diversity had the largest impact on openness
to diversity at the end of the first year of college. All of the other factors had smaller
positive relationships to end of year openness to diversity.

Pascarella et al. (1996) also found that white students’ and non-white students’
openness to diversity was impacted differently by various factors dealing with the college
campus. Living on campus and participating in cultural workshops had a greater impact on
white students than non-white students in terms of their openness to diversity. Joining
Greek life had a strong negative impact on white students and a small positive impact for
non-white students. If an institution emphasized being critical, evaluative, and analytical
white students were more open to diversity, while non-white students were less open to
diversity (Pascarella, et al., 1996). While these findings indicate that campus factors can
have differential impact on students from varying ethnic groups, it is impossible to tell

whether this difference is because of inherent differences between white and non-white
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students or because of the difference in status between groups in the majority and those in
the minority.

While the majority of research on students' views of diversity have focused on
predominately and historically Caucasian institutions, there are a few studies conducted at
majority Hispanic HSIs that have addressed some aspects of diversity related to issues of
Hispanics students’ sense of belongingness and academic success. For example, Dayton,
Gonzalez-Vasquez, Martinez, and Plum (2004) found that Hispanic students are under
unique cultural pressure to focus on family life over personal desires. By attending an HS],
where the classmates understand the pressures unique to the Hispanic population,
students have a greater sense of belongingness and higher academic achievement. In
addition, the researchers found that having staff at an institution who are similar in ethnic
background to the student body also positively influences student success.

Maestaz, Vasquera, and Zehr (2002) also researched the predictors of Hispanic
students’ sense of belongingness at HSIs. This study found that showing positive behaviors
towards diversity, socializing with different ethnic groups, and supporting affirmative
action goals positively influences students’ sense of belongingness. Other factors which
positively impacted students’ sense of belonging at HSIs included feeling as if faculty have
an interest in students’ well being, being involved in Greek organizations, and holding
campus leadership positions. These are similar to the factors that Pascarella, et al. (1996)
found impacted openness to diversity, suggesting that factors similar to those that impact
students at historically Caucasian institutions also impact students at HSIs.

While there has been research done at predominately Caucasian HSIs on factors

which influence attitudes of diversity, there has been little research conducted at
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predominately Hispanic HSIs regarding attitudes toward diversity. This lack of research
limits the understanding of campus climate at these types of institutions. As the number of
HSIs and predominately Hispanic HSIs increases in the coming years, it is imperative to
have an understanding of the openness of Hispanic students to students and faculty of
other ethnic backgrounds.

The present study investigated Hispanic students’ openness to diversity through a
proxy measure- students’ support for special efforts to recruit students and faculty from
other ethnic groups. It was hypothesized that students’ demographics (sex, household
income, home language, and political orientation), level of prejudice (Modern Racism Scale),
and contact with students from different backgrounds (Student Acquaintance Scale and
Club Membership) would predict students’ support of special efforts to recruit students
and faculty from non-Hispanic ethnic groups.

Method
Sample

Hispanic undergraduate students at a predominately Hispanic HSI were surveyed
for this study. At the time of data collection, 96% of students enrolled at the institution
self-identified as being of Hispanic origin. The sample was balanced in terms of sex (53%
male) and political orientation, with and 42% of the sample reporting a liberal political
orientation. The majority of respondents were born in the United States (80%) and lived in
the United States (95%). The average age of participants was 22 years old and the median
household income was $30,000-$39,999.

Instrument
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The present study used data from a larger survey of Hispanic students’ attitudes
toward diversity. The independent variables were based on 5 demographic questions, the
Modern Racism Scale, and the Student Acquaintance Scale. Sex, political orientation, home
language, and club membership were all rated on dichotomous scale: male/female,
conservative/liberal, English/Spanish, non-member/member.

The present study used a 5-item modified version of the Modern Racism Scale, which
excluded questions concerning busing. Each question was rated on a 7-point Likert-type
scale, ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with one reverse coded
item. High scores represent more negative attitudes toward African Americans.

The Student Acquaintance Scale consists of 8 Likert-type items that measure
students’ contact with other students from different backgrounds. Each item asks students
to rate the frequency with which they have had contact with students from different
backgrounds on a 4-point scale, from 1 (Never) to 4 (Very Often). Higher scores represent
more frequent interactions with students from different backgrounds.

The dependent variables, participants’ openness to taking special efforts to recruit
non-Hispanic students and faculty, were measured using dichotomous variables. For each
question, students were asked to identify which ethnic groups of students or faculty the
college should take special efforts to recruit (students could identify more than 1 group).
Students could also indicate that no special efforts should be taken to recruit students and
faculty from specific ethnic groups. Student responses were recoded into a single
dichotomous variable, with 0 representing the no special efforts should be taken option
and 1 representing the identification of at least one group for special recruitment efforts.

Design
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The present study used a predictive correlational design. Specifically, the present
study used a binary logistic regression. A binary logistic regression is used to predict a
nominal dependent variable using nominal and continuous variables (Afifi, Clark, & May,
2004). In the present study, dependent variables (special efforts to recruit non-Hispanic
faculty and special efforts to recruit non-Hispanic students) are both nominal. The
independent variables include both nominal (e.g. sex & club membership) and continuous
variables (e.g. Student Acquaintance Scale and Modern Racism Scale).
Procedure

Students were recruited using two techniques. The first techniques involved visiting
undergraduate social science classes and asking students to complete the survey. The
second method involved placing a table at 2 high traffic areas on campus, outside the
library and in the cafeteria. As students walked by they were asked if they would be willing
to spend fifteen minutes completing a survey. Students who volunteered were seated at a
table with privacy dividers to complete the survey. Only surveys completed by Hispanic
students were included in the present analysis.

Results

The hypothesis was tested using 2 logistic-regressions. The first regressed the
Student Acquaintance Scale, the Modern Racism Scale, sex, political orientation, home
language, household income, and membership in on-campus clubs on students’ belief that
special efforts should be taken to recruit non-Hispanic faculty. The second regressed the
Student Acquaintance Scale, the Modern Racism Scale, sex, political orientation, home
language, household income, and membership in on-campus clubs on students’ beliefs that

special efforts should be taken to recruit non-Hispanic students. A slightly higher
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percentage of students supported special efforts to recruit non-Hispanic faculty (45%) than
supported special efforts to recruit non-Hispanic students (39%). Means, standard

deviations, and ranges are presented in Table 1.
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Variable Mean SD Range N

Acquaintance 19.21 6.09 24 189
Modern Racism 14.94 4.86 20 189
Sex .50 .50 1 189
Political Orientation .52 .50 1 189
Home Language .59 49 1 189
Household Income 3.49 2.69 9 189
Club Membership .38 49 1 189
Non-Hispanic Faculty .55 .50 1 189
Non-Hispanic Students 61 49 1 189

The first model, regressing the predictors on students’ beliefs that special efforts

should be taken to recruit non-Hispanic Faculty, was not significant, x2(7, N = 186) = 12.55,

p =.08 (See Table 2). However, club membership was a significant predictor of students’

attitudes toward recruiting non-Hispanic Faculty. Students who where members of clubs

were 2.26 times more likely to believe special efforts should be taken to recruit non-

Hispanic faculty than students who did not belong to clubs.
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Table 2
Logistic Regression of

Non-Hispanic Faculty

Predictor B Wald x? P 0Odds Ratio
Acquaintance .01 .18 .68 1.01
Modern Racism -.03 .03 .38 97
Sex .39 1.58 21 1.48
Political Orientation 22 51 48 1.25
Home Language 32 .89 .35 1.38
Household Income -.06 1.00 32 94
Club Membership .82 5.69 .02 2.26

The second model, regressing the predictors on students’ beliefs that special efforts
should be taken to recruit non-Hispanic students, was significant, x2(7, N = 189) = 25.38, p
=.001 (See Table 3). Using the Cox & Snell R-Square, the model explains 13% of the
variance in the probability that students support special efforts being taken to recruit non-
Hispanic students. At the individual variable level, two variables were significant
predictors. Students who belonged to clubs were 3.01 times more likely to support special
efforts being taken to recruit non-Hispanic students, while students who spoke Spanish at
home where 2.13 times more likely to support special efforts being taken to recruit non-

Hispanic students.
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Table 3
Logistic Regression of

Non-Hispanic Students

Predictor B Wald x? P 0dds Ratio
Acquaintance .01 22 .64 1.01
Modern Racism -.05 2.25 13 .95
Sex .61 3.39 .07 1.84
Political Orientation 41 1.55 21 1.51
Home Language .76 4.57 .03 2.13
Household Income -07 1.41 24 93
Club Membership 1.10 8.71 .003 3.01
Discussion

The hypothesis was partially supported by the findings. The overall model predicted
student attitudes toward recruiting non-Hispanic students but not non-Hispanic faculty.
However, individual variables did significantly predict both dependent variables. The
present study found that club membership was a predictor of students’ attitudes toward
recruiting both non-Hispanic students and faculty. Students who belonged to clubs,
compared to those who did not have club membership, were more likely to believe special
efforts should be taken to recruit non-Hispanic students and faculty.

Club membership’s influence on students’ support of special recruitment efforts for
non-Hispanic faculty and students was supported by Pascarella et al’'s (1996) findings

concerning peer interactions. They found that interacting with peers and acquaintances
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had positive impacts on students’ openness to diversity. Openness to diversity was defined
by Pascarella et al as enjoying intellectual challenges caused by various perspectives and
appreciation of racial/cultural diversity. Similar to what was found with Pascarella et al
and their findings of the benefits of club membership regarding openness to diversity,
students in the present study who belonged to clubs (which would increase their peer
interactions) were more supportive of the present study’s measure of openness to
diversity.

While club membership predicted students’ attitudes, the other measure of contact
with diverse students did not. This may be due to the nature of interactions measured by
the two predictors. The Student Acquaintance Scale measures both casual and long-term
intimate contact, while being a member of a club requires one to have long-term contact
with other students. The present findings suggest that long-term intimate interactions,
such as those provided through club membership, may be required to impact students’
attitudes toward diversity.

Students whose home language was Spanish were more likely, than those students
who spoke English at home, to support special efforts to recruit non-Hispanic students.
This finding is similarly supported by Pascarella et al’'s (1996) findings. If a student speaks
primarily Spanish at home, the student is already immersing themselves in cultural
differences by attending an English speaking school. Based on Pascarella et al’s findings,
this interaction with students from different cultural backgrounds would increase students’
appreciation for culturally diverse surroundings and their support for efforts to increase

diversity.
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These findings suggest that similar factors impact students’ attitudes toward
diversity regardless of the ethnic group of students who are in the majority. This is good
news for college officials who are trying to promote openness toward and acceptance of
diversity at their institutions. Strategies and techniques developed at predominately
Caucasian institutions are likely to be effective at predominately Hispanic HSIs because
similar factors impact majority students’ attitudes at both types of institutions.

In order to further develop our understanding of issues of diversity at HSIs, future
research should continue the present study’s investigation of factors that predict Hispanic
students’ support of policies that promote diversity. Additionally, research should
investigate the experiences of non-Hispanic students at Majority Hispanic HSIs. Research
should also be performed on which ethnic groups Hispanic students at majority Hispanic
HSIs would support their universities recruiting. This research can help institutions make
more appropriate policies which influence diversity and improve openness/appreciation

for diversity at these institutions.
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Abstract

William Stephenson specifically developed Q methodology, or Q, as a means of measuring
subjectivity. Q has been used to determine perspectives / views in a wide variety of fields from
marketing research to political science but less frequently in education. In higher education, the
author has used Q methodology to determine views about a variety of situations, from students’

views about a newly developed bioinformatics course to faculty members’ views of reading circles
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as a professional development experience to improve teaching and learning in their classrooms.
The purpose of this article is to introduce Q methodology and demonstrate its versatility in
addressing research purposes in higher education, especially where the focus is on determining
student or faculty perceptions about a topic. Such determinations can be helpful for program

evaluation and improved teaching/learning in higher education.

Determining Faculty and Student Views: Applications of Q Methodology in Higher Education

The purpose of this article is to introduce Q methodology and demonstrate its versatility in
addressing research purposes in higher education, especially where the focus is on determining
people’s perceptions and / or grouping people based upon their views. William Stephenson
specifically developed Q methodology, or Q, as a means of measuring subjectivity (Brown, 1980,
2008; McKeown & Thomas, 1988; Stephenson, 1953). Q has been used to determine perspectives /
views in a wide variety of fields from marketing research to political science (Brown, 1980;
McKeown & Thomas, 1988) but less frequently in education (Brown, 1980). In higher education,
the author has used Q methodology to determine views about a variety of situations, from students’
views about a newly developed bioinformatics course (Ramlo, McConnell, Duan, & Moore, 2008) to
faculty members’ views of reading circles as a professional development experience to improve
teaching and learning in their classrooms (Ramlo & McConnell, 2008).

A Q study begins with the selections of items to be sorted. These items, typically statements
related to the topic, often come from qualitative beginnings such as focus groups and interviews
(McKeown & Thomas, 1988; I. Newman & Ramlo, 2010). These items are then sorted by
participants as they provide their perspectives by sorting these items into a grid, typically with a

range such as +5 (most like my view) to -5 (most unlike my view). The participants judge each item
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relative to the others as they place them into the grid and rearrange as they desire (Brown, 1980;
McKeown & Thomas, 1988; Stephenson, 1953). The sorts are then entered into specialized software
for analysis, such as PQ Method (Schmolck, 2002), which produces a variety of informative tables
based upon factor analysis results (Brown, 1980; I. Newman & Ramlo, 2010; Schmolck, 2002). In Q,
the sorts are factor analyzed such that people with similar views are grouped into factors. Thus,
each factor represents a view about the topic (Brown, 1980; McKeown & Thomas, 1988;
Stephenson, 1953). Factors are interpreted based upon the tables produced from the analyses of
the Q sorts (Brown, 1980; I. Newman & Ramlo, 2010). More information on the process of Q
methodology follows along with examples from a variety of studies to assist in describing the

application of Q methodology in higher education. We will begin with the Q-sample and the Q-sort.

The Q-sample

The items are derived from various means including interviews and focus groups (Brown,
1980; McKeown & Thomas, 1988; I. Newman & Ramlo, 2010). The items for the Q sort may consist
of anything from statements to pictures (Brown, 1980; McKeown & Thomas, 1988; Stephenson,
1953). In some studies, the statements are created by the researcher or someone involved with the
project based upon program goals or other criteria such as with the evaluation of a new
bioinformatics course (Ramlo et al., 2008)or of a faculty reading circle program designed to
improve faculty’s teaching (Ramlo & McConnell, 2008). An earlier study by Ramlo (2005)
developed 50 items for sorting by having faculty use a think-pair-share (Lyman, 1992) exercise
early within the discussion about the creation of a School of Technology on a university campus
(Ramlo, 2005). In that Ramlo (2005) study, participants wrote down two weaknesses, two
strengths, and any other concerns about the proposed creation of a School of Technology at a large,

public university. Individuals then broke into groups of two or three to discuss what they had
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written which then led to a large group discussion. This method led to 50 unique statements for the

participants to later sort.

The Q-sort

[tems, such as statements, are typically placed on individual strips of paper. Instructions for
the Q sort typically begin by asking the participants to place the statements, as they read them, into
one of three piles based on the condition of instruction: (1) More Like My View (2) Neutral (3)
Least like my view about the topic. It is helpful if participants can make these piles relatively equal
in preparation for the final sort. Once the three piles are created, participants distribute the
statements into a grid such as the one shown in Figure 1. Because the items are on individual strips
of paper, participants can re-arrange them until they are satisfied that their placements match the
participant’s view. It is important to note that because participants judge each statement relative to
the others based upon their own views, each sort represents the participant’s subjectivity about the
topic. Because participants interpret each statement, operational definitions and validity are not

concerns in Q methodology (Brown, 1980).

# statements that 2 4 2
go here statements 3 4 4 statements 4 4 3 statements
Ranking on grid -4 -3 -2 -1 0 1 2 3 4
Most
unlike my Most like
Range view Neutral my view

Figure 1 A Q-sort grid showing the number of statements to be placed within the range from -4
(most unlike my view) to +4 (most like my view).

The analyses
In Q, the sorts are factor analyzed such that people with similar views are grouped into

factors. Each factor represents a view about the topic (Brown, 1980; McKeown & Thomas, 1988;
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Stephenson, 1953). The analyses produce a number of descriptive outputs that are interpreted to
confirm or explore people’s perspectives. Thus, Q methodology shares many of the focuses of
qualitative research while utilizing the type of statistical analyses typically found in quantitative
studies. In this way, Q methodology fits into the paradigm of mixed methods research (I. Newman &
Ramlo, 2010; Stenner & Stainton-Rogers, 2004). As Bazeley (2010) suggests, the integration of
qualitative and quantitative research into mixed methods allows the researcher to produce findings
that are of greater use and better address the research purpose (I. Newman, Ridenour, Newman, &
DeMarco, George Mario Paul Jr., 2003). However, the mixing of qualitative and quantitative
methods affects interpretations of research quality (Greene, 2008). For instance, differences in
statistical considerations related to grouping people with factor analysis with
subjective/qualitative data (Q sorts) versus objective data (Likert surveys) are discussed elsewhere
(Stephenson & Burt, 1939). As an example, however, in Q methodology frequently there are
misinterpretations about sample size. In Q the sample size is represented by the number of
statements sorted, not the number of participants sorting the statements. Thus in Q methodology
researchers are concerned about having sufficient number and types of statements to represent the
communicability of the topic (Brown, 1980). The number of participants sorting is determined by

the purpose of the study (Brown, 1980; I. Newman & Ramlo, 2010; Stephenson, 1953).

three Q studies in higher education
Three distinct studies, each with a different purpose and population, are discussed within

this section. Because it is not practical to discuss the results of three studies in higher education in
detail, the results and conclusions from several studies are briefly presented within this paper. Each
of these studies is published thus readers may find details elsewhere. The purpose of this article is

to demonstrate the versatility of Q methodology within higher education. With this in mind, the
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author has selected three studies to profile here: Evaluating a new course in bioinformatics;
creating a new school of technology; and investigating students’ views of learning physics. The
study about investigating students’ views of learning physics is discussed first. Only this study
includes data tables and this is done to help the reader understand the types of information
reported within Q and to help interpret the discussions about the subsequent studies contained
within the article.

Investigating students’ views of learning physics

Our first example is one that focuses on curriculum, teaching, and learning in a first
semester physics course for engineering technology majors, both associate and bachelor degree
level, at a large Midwestern public university. Considerable research and curriculum development
has focused on students’ learning of force and motion concepts yet research shows that many
students fail to gain Newtonian-based understanding of force and motion concepts(Ramlo, 2008c;
Redish, Saul, & Steinberg, 2000; Thornton & Sokoloff, 1998). Research has demonstrated the
connection between learning in physics and students’ personal epistemologies (Halloun &
Hestenes, 1998; Hammer & Elby, 2003; Lising & Elby, 2005). Yet this research has typically used
time intensive qualitative methods or Likert scale surveys which can result in loss of meaning
(McKeown, 2001). Thus, this study used Q methodology to determine the various perspectives of
students related to their learning within a first semester, college physics course.

The use of Likert-scale surveys for a more objective means of assessing epistemological
beliefs started in the mid-1980’s (Ryan, 1984) and has continued to be popular with the
development of instruments such as the survey developed by Schommer (1990). In this study,
concourse development started with the items from Schommer’s survey and supplemented them
with statements taken from student interviews (Ramlo, 2006/2007; Ramlo, 2008a; Ramlo, 2008b).

The Q sample consisted of 30 statements related to learning physics.
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In this study, first semester college physics students sorted the Q-sample into a grid similar
to the one shown in Figure 1, after completing the final exam. The condition of instruction was to
sort the statements based upon their view of their learning in this first semester physics course,
both lab and lecture. The week before, during the last lab meeting, these same students completed
the Force and Motion Conceptual Evaluation (FMCE). They also completed the FMCE during the
first lab meeting of the semester. The FMCE is frequently used to determine conceptual
understanding of force and motion (Dykstra, Boyle, & Monarch, 1992; Thornton, 1997; Thornton &
Sokoloff, 1998) and has been found to be valid and reliable (Ramlo, 2008d).

Eighteen students completed the Q-sort and the FMCE posttest. Analyses of the Q-sorts
revealed four factors/views about learning physics in the course. The view represented by those on
factor 1 contains the largest factor group from the class, seven students. In contrast, factors 2 and 3
are represented by three participants each. Factor 4 is represented by only one student. Similar
factor structure was found in prior studies that used the same Q-sample (Ramlo, 2008a)or a Q-

sample that was very similar (Ramlo, 2006/2007).

Table 1 - Correlations between the factors (views) and the FMCE posttest scores

Correlation
with Posttest Average Standard Number of
Factor/View score Posttest score Deviation students
1 463 31 7 7
2 -.393 16 11 3
3 -171 21 3 3
4 -.318 12 N/A 1

Notes: The Force and Motion Conceptual Evaluation (FMCE) was used for the posttest and has a
maximum of 47 points possible. Only Factor 1 had a positive correlation with the posttest.
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From the correlations shown in Table 1, it is apparent that there is something unique about
the view represented by Factor 1. This particular view has a high positive correlation (.46) with the
Force and Motion Conceptual Evaluation (FMCE) posttest scores. The remaining views (factors) all
have negative correlations with the posttest scores, ranging from -.393 to -.171. The mean FMCE
posttest score for Factor 1 is 31 +/- 7 whereas the remaining factors’ mean FMCE posttest scores
ranged from 12 to 21. Thus, the correlations indicate that the factor 1 view may be important to
investigate.

The results from the analyses for all four factors are given in Table 2. This table contains the
30 statements from the Q-sample and their resulting grid positions for each of the four
factors/views. Statement grid positions with an asterisk indicate that these statements were
distinguishing for that factor when compared to the statement’s grid position for each of the other
factors.

Table 2 — Statements and their positions for each of the four factors

Factor1 Factor2 Factor3 Factor 4
Statement grid grid grid grid
position position position position

Statement
#

I see the ideas of force and motion "
1 . 1 -4 -4 -2
as coherent and interconnected.

[ think of learning as reconstructing
2 and refining my current 2 -3 2 -3
understanding.

When my predictions in lab don't
3 match my lab results [ question my -1 1 0 3
understanding.

[ like it when my instructor gives me
4 the answer instead of making me -2 3 2 -4
figure it out myself.

[ have very little control over how

- - - *
much [ learn in this course. 3 1 1 2

6 In lab, if I don't understand 0 -2 0 1
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something right away, I will keep on
trying until [ get it.

Learning something really well

7 takes me a long time in this course. 3 1 3 1
In this course, if | don't understand
8 something quickly, it usually means -4* 0 3 1
[ won't understand it.
9 Working with classmates helps me 9 2 1 3
learn in this course & lab.
Journal of Research in Education Volume 22, Number 1
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Table 2 — Statements and their positions for each of the four factors (continued)

Factor1 Factor2 Factor3 Factor4
Statement grid grid grid grid
position position position position

Statement
#

10 [ can tell W}_len_l un_derstand the 3 3 1 2
material in this class.

[ feel comfortable applying what I

11 learned in this class to the real- 2 -1 -2 2
world.
12 I like the exactness of math-type 4 o 4 1%
subjects.
13 What | lear'n in this class will help 3 1 D 2
me in other classes.
When [ don't understand something
14 in my physics lab, I try to figure it 1 -3 2 -1

out myself.

When I don't understand something
15 in my physics lab, I ask another 3 2 1 3
student to help me understand.

If [ am going to understand
16 something in this course, it will -3* 2 2 3
make sense to me right away.

Sometimes I just have to accept
17 answers from my professor even -1* 2 1 -4*
though I don't understand them.

What I learn in lab will help me in

18 other classes.

[ am genuinely interested in

19 : .
learning about force and motion.

When I don't understand something
20 in my physics lab, [ ask my 1* 0* -4* 4*
instructor to help me understand.
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Table 2 — Statements and their positions for each of the four factors (continued)

Factor1 Factor2 Factor3 Factor4

State;n ent Statement grid grid grid grid
position position position position
[ try to relate my life experiences to

22 the lab activities and/or ideas. 2 0 3 0
Sometimes I found the lab results

23 hard to truly believe. 4 1 0 3
Sometimes I find | have problems

24 understanding the terms used in -2%* 3* 1 1

physics.

My lab results are often consistent
25 with my every day thinking about 1 0 -2 0
how things work.

We focus our attention on the grid positions for the Factor 1 statements because this factor
is of greatest interest. These +/-4 and +/-3 position statements indicate that those represented by
the Factor 1 view were reflective, help seeking, and enjoyed math / problem solving. Those
represented by the Factor 1 view also saw the relevance of this physics course and its relationship
to future classes they would take in their engineering technology major. These students also did not
see learning as immediate (disagree with statements 7, 8, and 16) but did see that they have control
over their learning (statement 5).

To further differentiate this view from the remaining three, we consider the distinguishing
statements for Factor 1. These statements distinguish this view from the other three views
statistically. The examination of the distinguishing statements reveals that Factor 1 students sought
a coherent view of force and motion (statement 1) and believed that their learning would take time
(statements 8 and 16). It is important to note that only those represented by this view agreed that
they sought coherence for the force and motion concepts and disagreed that learning needed to be

immediate (statement 16).
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Results from this study indicated the need for changes in the lab and course activities for
this first semester physics course. For instance, although lab activities ask students to reflect on
earlier, related activities, students disagreed that they try to combine these ideas across the lab
activities. A need for more effective ways of assisting students in combining these ideas across the
lab activities is indicated with this finding. The results of this study also indicate the importance of
helping students seek coherence among the concepts of force and motion. The force and motion
relationships are stressed throughout the course, including the Realtime Physics Laboratory
Activities (Sokoloff, Thornton, & Laws, 2004). Yet this study reveals only those that seek this
coherent view become Newtonian thinkers about force and motion. Assessing students’ views
about learning physics early in the semester may help reveal the need for interventions to assist

students to become Newtonian thinkers about force and motion.

Evaluating a New Bioinformatics Course
Q methodology was used to as part of a program evaluation plan to determine students’

views of a bioinformatics course created as part of a National Science Foundation grant (Ramlo et
al,, 2008). Bioinformatics is, essentially, the application of computational tools to biological data.
Thus one of the challenges to creating such an interdisciplinary course was serving the needs and
backgrounds of a diverse set of students. Primarily these students were a mixture of computer
science and biology students; students were at both the undergraduate or graduate level. In this
study, students sorted 29 statements about the course. The two course sections, one spring 2005
and the other spring 2006, were evaluated separately because of changes made to the 2005 course.
These changes were based upon the 2005 students’ written and verbal feedback.

The results of the analyses of the Q sorts revealed two factors (views) for each of the course
sections. Each factor consisted of both computer science and biology students as well as both
undergraduates and graduate students. Thus, the views that emerged about the course and the

study of bioinformatics were not similar among those with the same major or student status
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(undergraduate versus graduate) (Ramlo et al., 2008). This is important to note for program
evaluation (McNeil, Newman, & Steinhauser, 2005). The Q methodology results indicated that
changes made to the course after 2005 eliminated some students concerns about their learning,
primarily related to the computer programming aspects of the course. These course changes also
appeared to promote a more a positive view of bioinformatics both academically and as a potential
field of study for the students. This type of information may be helpful for others creating
bioinformatics courses or programs as well as other inherently interdisciplinary academic

opportunities (Ramlo et al., 2008).

Faculty Views about the Creation of a School of Technology
The investigation of faculty views and consensus regarding the creation of a School of

Technology at a large Midwestern public university (Ramlo, 2005) demonstrates how Q
methodology is a powerful tool for determining consensus and perspectives of a group. In this
study, the administration of the university suggested that a School of Technology be created
virtually (electronically but not physically) and formed a committee of faculty to investigate this
conceptualization, including strengths and weaknesses. This type of organizational change in higher
education can prove difficult and time consuming (Bender & Schuh, 2002). Kezar (2005) suggests
that successful promotion of organizational change in higher education requires a shared and
inclusive process. The use of Q methodology allowed the researcher to make this process efficient
as well as inclusive. Comments from the participants included an appreciation for the democratic
nature of Q.

As already mentioned, the participants / committee members statements of strengths and
weaknesses related to the creation of the School of Technology were used to develop the Q sample
that they later sorted. Ten committee members sorted the 50 statements of the Q sample. Analysis
via PQ Method (Schmolck, 2002), a program designed specifically for the analysis of Q sorts using Q

methodology, revealed three unique views / factors. The tables produced by the Q analyses include
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a representative sort for each view. It also produces a table of consensus statements (agreement)
among the factors as well as distinguishing statements (those statements that differentiate each
factor/ view from the others).

Half of the sorters (5) were represented by factor 1 which possessed a positive view about
the creation of the School of Technology. The representative sort for this view as well as the
distinguishing statements revealed that this view was extremely positive about the creation of the
School of Technology. They were not concerned about details such as funding, location, or name.
Instead, this view believed that the creation of the School of Technology would improve programs’
images, promote their bachelor degrees, and encourage innovation.

The second factor / view produced was bipolar with two loaders. Thus, persons 1 and 2 on
this factor have inverted sorts or, in other words, opposing views. One loader has a positive factor
score and the other a negative factor score. Conceptually this is like having one person positively
correlated with the factor and the other negatively correlated. The positive loader was cautious
about the creation of the School of Technology because of the need for additional resources that
may not be included and because the proposed organization is not similar to other schools of
technology at other institutions. The negative loader has an inverted view; in other words this
person is not concerned about resources and believes that it is good that the School of Technology
is not organized like those at other universities. The remaining view represented only one sorter.
This view saw the creation of the School of Technology as a marketing opportunity for the pre-
existing bachelor degrees that would be associated with the school. This view also saw students as a
key component to the choices made about the school as it was organized.

The six consensus statements revealed that all three views agreed that the organization
would need to be flexible with constant evaluation and assessment such that changes could be

made to improve the School of Technology. Other shared concerns included the ability to market
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the School of Technology and its program separately from the university and the potential of an
increase in revenue from the programs not being fed back into the School of Technology.

The revealing the differing views within a group is important for collaboration (Clark et al.,
1996). In this study, not only did Q reveal the differing views in detail, but it also did this in
a efficient manner; this is also important for the type of assessment used to promote
organizational change (Bender & Schuh, 2002). Q also determined consensus items which
also promoted discussion and collaboration. This consensus, along with the determining of
different views, promoted the type of facilitation suggested by Witte and Engelhardt
(2004). These findings were supported by committee members’ comments about the

empowering and democratic feelings they had about the study and its results.

Conclusions
The findings from this study are unique compared to other studies that investigated

students’ epistemological views related to learning physics and their conceptual understanding.
Unlike the CLASS (Adams, Perkins, Dubson, Finkelstein, & Wieman, 2005; Perkins, Adams, Pollock,
Finkelstein, & Wieman, 2005; Perkins, Gratny, Adams, Finkelstein, & Wieman, 2006) and VASS
(Halloun & Hestenes, 1996; Halloun & Hestenes, 1998) surveys, this Q methodology study revealed
a variety of views about learning physics. Unlike the CLASS studies, students’ views were not simply
measured relative to the views of selected experts (Adams et al., 2005; Perkins et al., 2005; Perkins
etal,, 2006). Instead, four unique views were determined from students’ sorts that revealed a richer
picture of the beliefs about learning physics within the course, including the inquiry laboratories.
These perspectives led to modifications within the laboratories and course. Evaluation of students’

views of learning physics is ongoing for students enrolled within this first semester physics course.
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The bioinformatics study demonstrated that classifying individuals into groups is helpful in
various research situations including program evaluation. Using Q methodology to group people
based upon their perspectives, using factor analysis to correlate their views as expressed by their Q
sorts, is a more effective method of grouping people than using surface characteristics such as race,
sex or academic major because surface characteristics do not necessarily determine similar views /
perspectives. This is frequently important in program evaluation, where there is often value in
addressing the various stakeholder groups differently to ascertain their needs and make effective
program improvements (McNeil et al., 2005). In addition, the use of Q methodology also effectively
reduces the huge amount of qualitative variables into groupings to better investigate research
questions. Thus, it behooves education researchers to learn more about Q methodology and learn
about the types of research purposes that Q can be used to address.

Within the School of Technology study, Q methodology allowed the researcher to promote the
type of assessment that Bender (2002) describes as optimal for organizational change. She specifically
stated that organizational change assessment needs to be effective in that the appropriate issues must be
identified, the right questions need to be asked, and collection and analysis of data needs to be efficient. Q
methodology demonstrated each of these traits for assessment within this study. The Q results also
allowed committee members to feel empowered and that everyone’s voice was heard; these feelings are
important for effective collaboration (Clark et al., 1996).

In summary, the studies discussed here demonstrate that Q methodology is a powerful tool for
determining personal perspectives within higher education. In two of the studies, students’ views were
determined and then used to make course changes to improve students’ learning and attitudes toward the
subject. In the third study, faculty collaboration was improved and ideas about organizational change
were revealed via the use of Q methodology. Thus, these studies demonstrate the versatility of Q

methodology in addressing research purposes in higher education and the importance of determining the

Journal of Research in Education Volume 22, Number 1



102

variety of views that exist about a topic, whether that topic is organizational change, a newly developed

bioinformatics course, or learning in a first semester college physics course.
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Abstract

The study aims to examine the effectiveness of the implementation of ‘Meeting Pupil Needs and
Empowering Staff’ in the quality management in Hong Kong primary schools. A case study of
nine primary schools was conducted and a qualitative method of interviews was adopted in this
study. A total of 9 principals and 9 teachers from 9 primary schools responded to the interviews.
The finding shows that*meeting pupil needs and empowering staff’ was perceived to be one of
least implemented area because most schools’ parents and students were not given any chances
to express their opinions on the school policy as to meet their needs. Some teachers could give
opinions on school matters but their ideas might not be accepted. The executive committee
members were empowered to prepare the budgets, give opinions and make decisions on school

policy. Finally, the implication of the study is addressed.

1. Introduction

In Hong Kong, different reports on educational policy for improving local educational quality
were published by the Education Commission since 1986. First, it was to maintain the
educational quality of the bought place scheme in private schools that the Education Commission

Report No. 3 (ECR3, 1988) was published in 1988. The scheme had been phased out in 2000
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with the introduction of a direct subsidy scheme for private schools in 1989 to attain a
sufficiently high educational standard and to keep minimal government control. Second, it was to
address the issues of educational quality, such as teacher quality and school policies on student
academic achievements, that the Education Commission Report No. 4 (ECR4, 1990) was
published in 1990. The frontier role of teachers would only be successful if the features of school
quality management like customer-driven and commitments of all school members could be
stressed. Third, it was to aim at quality school education that the Education Commission Report
No. 7 (ECR7) was published in 1997. This report continues the SMI’s spirit with a different
complexion as suggested by the western experience that a succession of policy initiatives and

documents over time is the usual norm.

School restructuring policy in the early 1990s in Hong Kong was similar to those in the
United Kingdom, and the United States, especially in Australia. The two policy initiatives - the
School Management Initiative and the Quality School Education - as wholesale, systematic and
coordinated administrative efforts, aimed at reforming the administrative, managerial and school
governance aspects of Hong Kong’s school system. These policy documents reflect subtle shifts
in emphasis over time. The School Management Initiative was driven by a school effectiveness

agenda, while the Quality School Education was underpinned by quality education.

Restructuring is an evolutionary process rather than a one-off transformation. The emphases
of SMI and ECRY7 are different. The SMI aims to introduce a system of SBM based on the school
effectiveness research, whereas the ECR7 focuses on developing quality schools possessing
quality cultures, and introducing a framework to monitor and assure quality. Thus, the change

from “effective schools’ to ‘quality schools’ is in line with shifts in the western restructuring.
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In 1978, Hong Kong implemented a nine-year universal, free and compulsory general
education system which was specific to Hong Kong educational environment. This system
provided over 90 percent of the children with such opportunities, but the quality of the education
system was a concern. ‘Rectifying the problems which are inherent in our present education
system requires the combined efforts of all relevant people and organisations, including schools,
teachers, parents, employers, universities, youth and social workers, and the media to correct
misconceptions and promote a proper understanding of quality education’ (ED, 1997).
Afterwards, the Hong Kong government focused its education policy on improving the quality of
education and proposed a comprehensive change of public sector school reform in financial and
management strategies and procedures of the administration in 1989. In 1991, the Education and
Manpower Branch and the Education Department published the policy document named The
School Management Initiative (SMI): Setting the Framework for Quality in Hong Kong Schools
(EMB&ED, 1991) for setting out the reform of the school system. The SMI document supports
Hong Kong’s school restructuring with a school effectiveness model, that is, to improve the
efficiency and effectiveness of the school management and to achieve better quality of education
in all the systems. The Hong Kong’s SMI is equivalent to the United Kingdom’s local
management of schools, school-based management in the United States and the self-managing

school in Australia.

Different features of school-based management are being implemented in Hong Kong
schools to assure quality. However, experience suggests that the policies of School
Management Initiative and Quality School Education have created many implementation
problems resulting in negative perceptions of quality management. It appears that time is

inadequate for principal preparation and teacher training programmes to prepare a body of
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professionals to cope with the changes required, and the Education Department does not
sufficiently promote quality development in schools. School community members have
insufficient incentive for schools to take or accept responsibility for achieving quality
education. Schools appear to feel discouraged by the inflexible funding and funding levels
unrelated to performance. Hong Kong’s primary school system has been configured in a
unique way because the Education Department is the central bureaucracy. Unlike the private,
profit-making schools and those government schools controlled by the Education
Department, most aided schools are publicly funded as they operate under a Code of Aid and
a Letter of Agreement between the Director of Education and the schools’ sponsoring body.
School-based management and quality management appear to conflict with the previous
practices in local primary schools and school reformers, principals and teachers have to
confront several tensions in restructuring. The three main such tensions are: changes in the
way of teaching and learning in schools; changes in the occupational situation of educators,
like decision-making processes and conditions of teachers” work in schools; and changes in
the school governance and the distribution of power between schools and their clients. It is,
therefore, worthwhile to investigate what features of quality management are actually being
adopted in the local primary schools. Moreover, as the principals are the highest rank and the

direct manager of the schools, their perceptions of quality management are also important.

Although the quality school education had been launched in Hong Kong since 1997, it
appears that the effectiveness of the quality school education has not been done. The ‘meeting
pupil needs and empowering staff’ is one major feature of quality school education which is
identified by ECR7 (1997). The purpose of this study is to investigate the effectiveness of the

‘meeting pupil needs and empowering staff’ being implemented in Hong Kong. An interview
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qualitative study was used and a case study of nine primary schools were conducted. Nine
principals and nine teachers from nine primary schools principals responded to interviews. More
specifically, this study aims to investigate the following research question, as perceived by

principals and teachers:

1. How effective is the implementation of ‘Meeting Pupil Needs and Empowering Staff ’ in

Hong Kong primary school?

2. Theory context

Advanced countries have continuously implemented educational changes to improve
educational quality. These changes included innovative school-based curriculum with
activities and new teaching approaches, school improvement plans, shared decision-making
among principals, teachers, parents and students, change of school management (David,
1989; Cheng, 1991; Caldwell & Spinks, 1998), and development of ISO 9000 (Moreland and
Clark, 1998; Quinn et al., 2009). These changes in the educational service were influenced by
the results of quality management (QM), with the pursuit of quality (Peters and Waterman,
1982) being the means to the effective end in the commerce and manufacturing
organisational sectors. Several convincing research findings also demonstrated the
importance of pursuing quality management (Juran, 1979; Crosby, 1979, 1986; Deming,
1986; Feigenbaum, 1987; Collard, 1990). Quality management (QM) had taken root in
commerce and industry. Its applicability to education came to be widely recognised and

accepted by school management theorists.

Education is coming to recognise the need to pursue the sources of quality and to deliver

it to students. The sources of quality in education are said to include, in an appropriate
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combination, well-maintained buildings; outstanding teachers; high moral values; excellent
examination results; specialisation; parental support; business and local community; plentiful
resources; the application of the latest technology; strong and purposeful leadership; cares

and concerns for students; a well-balanced curriculum.

In Hong Kong, school-based management comprises such elements as (EC, 1997:17): ‘(i)
development of formal procedures for setting school goals and evaluating progress towards these
goals; (ii) provision of documents to outline the schools’ profiles, development plans and
budgets, and means of evaluating progress; (iii) preparation of written constitutions for the
school management committees; (iv) participation of teachers, parents and alumni in school
management, development, planning, evaluation and decision-making; and (v) development of
formal procedures and resources for staff appraisal with effective quality assurance mechanism

for schools and staff development according to teachers’ needs’.

The introduction of School Management Initiative offers a school-based management
framework implemented by all schools in 2000 for continuous school improvement with
enhancement of quality school education and greater flexibility in the use of resources based on
the individual student needs and characteristics. However, evidence found that a major problem
in the school system was the lack of a quality culture (EC, 1997). Evidence also shows that many
schools have no development plans linked to goal achievement, no clear targets for both
academic and non-academic students, and no appraisal systems to assess the performance of
principals and teachers. Moreover, the support to schools is poor in promoting a quality culture.
It is also inadequate for principal preparation and teacher training programmes to prepare a body
of professionals to cope with the changes required, and the Education Department does not

promote quality development in schools. School community members could have insufficient
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incentive for schools to take or accept responsibility for achieving quality education. Schools feel
discouraged by the inflexibility in funding and the funding levels unrelated to performance. Little
recognition of the ‘value-added’ efforts made by schools is given to develop their students’
potential. It is, therefore, the proposals of the ECR7 suggested a strategy of 35 points regarding
implementation and reorganised into six groups of strategy: (1) a framework for developing and
monitoring quality school education; (2) preparing for quality school education; (3) assessment
of performance; (4) incentives to encourage quality school education; (5) school-based

management; and (6) funding flexibility.

This study is focused on the major feature ‘meeting pupil needs and empowering staff” which

is identified from ECR7 (1997). The detail of this feature is outlined below:

Meeting pupil needs and empowering staff can be explained in terms of meeting customer needs,

listening to customers, managers’ responsiveness, and empowering staff.

Meeting Customer Needs. Quality in business equals customer satisfaction (Hutchins, 1990).
Quality consists of meeting customers’ stated needs and requirements for providing a product or
service (West-Burnham, 1992). Quality management as customer-driven quality makes products
or services explicit for meeting or exceeding the expectations of customers (Murgatroyd and
Morgan, 1993). TQM includes all work relationships for customer satisfaction and quality for
conformity to customer requirements. TQM involves assessing customer needs and expectations,
producing quality outputs to meet customer’s satisfaction, and documenting the returns of quality
investments by directly linking quality education outputs with inputs of time, money and effort
(Weller, 1998). Educationalists like Kohn (1993) feared that TQM would ignore the needs of

student learning by reducing it to fiscal terms. However, according to West-Burnham (1992), the
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components of meeting customer requirements in schools include (a) understanding of
customers’ values; (b) attitudes as reflected in the language, involvement and commitment of the
school’s customers; (c) effective communication appropriately match with customers’
educational level; (d) meeting customer expectations with school to share and express high
expectations; (e) preferences negotiated, developed and established on the basis of customers’
feedback on issues like uniform, pattern of the school day, sex education, religious education,
etc; (f) social situation with prevailing patterns of culture, the ethnic balance, unemployment, the
economic situation, social advantage and deprivation are significant features in helping to
determine a school’s response to its community; and (g) commitment of parents is a direct
function of the significance attached to education and this will in turn reflect the six components
identified above. Thus, in West-Burnham’s (1992) diagnostic inventory, effective TQM schools
think that ‘we meet customer needs’ whereas the least effective TQM schools think that ‘we

teach pupil needs’.

Listening to Customers. Quality means putting customers first before developing other things
because quality stems from listening to and responding sympathetically to the needs of their
customers. Total quality management taking on the human management approach is that
organisations should do everything in the interests of their customers (Hutchins, 1990). To meet
client expectations and satisfaction, TQM uses public survey to gather information from the
public instead of providing information to the public and to obtain continuous feedback on
progress, planning and development processes within schools (Bradley, 1993). In schools, an
example of listening to customers is through the student council, which represents the interests of
students and involves in a variety of aspects of school life, like social activities, curriculum

development planning, and timetable discussions. Thus, in West-Burnham’s (1992) diagnostic
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inventory, effective TQM schools think that ‘we listen to our customers’ whereas the least

effective think that ‘we give out information’.

Managers’ Responsiveness. The focus of quality education activities should be to become
responsive to meeting the needs of students and parents, the main clients of the school (Sackney
and Dibiski, 1994). Reynolds and Cuttance (1992) advocate making effectiveness, not efficiency
the goal of administration by listening to teachers; not evaluating critically but giving ongoing
feedback on work and. provision from the monitoring process to the implementation process.
Bradley’s (1993) application to education is to remove barriers to worker pride: abolish the
annual or merit rating scheme and management by objectives. School principals should seek,
receive and consider suggestions from all employees, openly discussed in meetings, regardless of
the person’s rank (Townsend, 1997). Thus, in West-Burnham’s (1992) diagnostic inventory, in
effective TQM schools “senior managers listen and think’ whereas in the least effective TQM

schools “senior managers administer systems’.

Empowering Staff. A sense of empowerment can be caused by participative decision-making
shared among the stakeholders at the school-level as active community participation (Clune and
White, 1988). Total quality management requires each staff member to be treated as a unique
individual, unlike scientific management (Hutchins, 1990). Many who have worked in schools
that have adopted this philosophy have seen the same benefits in schools that corporations have
found in their workplaces (Murgatroyd and Morgan, 1993). Regardless of rank, principals and
staff in such schools were found to be characterized by cooperation and coordination of collegial
decision-making; they talked with joy and pride when assumed a close interdependency and trust
that was reciprocated; and they clearly perceived as empowered to act when action was needed

(Townsend, 1997). The goal of quality education is to empower school staff by providing
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authority, flexibility, and resources to solve the educational problems particularly to their schools
(David, 1989). Thus, in West-Burnham’s (1992) diagnostic inventory, in effective TQM schools

‘staff must be empowered’ whereas in the least effective “staff have to be controlled’.

In Hong Kong, for meeting pupils’ needs and empowering staff, the school management,
including all aided schools and the government schools, should practise SBM by 2000. Teachers,
parents and students should be empowered to participate in school management to achieve
school goals and formulate long-term plans to meet student needs. The principal can decide with
the SMC, teachers and parents with greater flexibility on how to use and allocate the money or
funds according to their student needs (EC, 1997). In addition, to maximise rational decision
making and administrative efficiency, bureaucracy being an ideal structure for an organisation is
characterised by (1) division of labour and specialization; (2) impersonal orientation; (3)
hierarchy of authority; (4) rules and regulations: to ensure uniformity and to regulate the
behaviour of jobholders; and (5) career orientation (Hoy and Miskel, 1996). Besides, the schools
should be effective if they establish an adequate school structure to facilitate the development of
the educational processes, to lubricate and fuel the dynamics of interaction within the effective
functioning of the whole school system (Purkey and Smith, 1983), to set up managerial,
structural and cultural conditions (Creemers, 1993), and to create effective conditions and efforts

for uniting all sub-units in the school (Levine and Lezotte, 1990; Scheerens, 1993).

3. Research Method

To investigate the research question, a case study of nine primary schools were conducted and a

qualitative methods of interviews and was adopted in this study.
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Nine principals and nine teachers from nine schools were involved in interviews. Interviews
involve an open-ended set of structured questions in a conversational manner to obtain and
record accurately the respondent’s valid evidence about human affairs (Yin, 2009). The
interview questions were adapted from Quality Assurance in School Education — Performance
Indicators for Primary School (Education Department, 1998), with modifications of their
wordings were adopted as the instrument of data collection for interview to probe the perceptions
of principals and teachers. The interview questions were divided into two parts. Part A included
four questions on personal information. Part B included two interview questions in which the

principals and teachers’ perceptions of quality management were revealed (Table 1).

Table 1 — Interview questions

Question Description
number
1 How do you decide if the important decision making greatly

concerns with the school or the teachers?

2 How do you think of your school - it is being improved
continuously, or it is being good (even very good)? Why do you

think so?

The researcher did a pilot study of the interview questions. Two part-time colleagues working as
principals in two different primary schools were asked and they suggested that most of the items

should be changed. The face-to-face semi-structured, in-depth interview was chosen as the most
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suitable method for gathering data. The respondents were the principals and teachers of
functional or departmental heads. The selected school principals were contacted individually by
phone calls from the researcher while teachers were approached directly by their principals, who
also arranged the time, dates and places for the interviews. Each interview lasted, on average,
one hour guided by a set of open-ended interview questions at the presence of the researcher.
Before the interviews, the researcher explained the purpose of the research and reassured the
subjects regarding confidentiality. As the interviewees were well informed beforehand through
phone calls, they seemed to feel relaxed and expressed their opinions more freely in a well-
prepared room. Out of 12 schools selected, 3 school principals had already run special functions
and declined the invitation for interviews at the time of conducting the research. Subsequently,
18 respondents in 9 schools instead of 24 interviews in 12 schools were completed. The return

rate of around 75% was assumed to be satisfactory.

4. Findings

Qualitative Respondents’ Personal Demographic Characteristics. Nine primary schools located in
Hong Kong, Kowloon and New Territories were selected and they had been implementing SBM
for about 6 years. The schools with a mean of 72 computers provided education for about 817
students with a mean of 60.7% not applying for school textbook fee subsidies in average from
primary 1 to 6. They have a mean of about 38 teachers with 96% of trained teachers organised
into traditional subject departments, having a principal and two deputy principals. Their school
working experience was about 22 years for respondents aged 47. They had been at the school for
about 9 years in the present school and the teachers taught in a variety of disciplines. They were
9 principals (8 males and 1 female) and 9 teachers (4 males and 5 females) for about 7 years in

the present senior rank of assistant mistress/master, with special responsibilities and roles
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like head of department, functional head, level coordinator and administrative teacher as

shown in Table 2.

Table 2 Profile of Qualitative Respondents’ Personal Demographic Characteristics
Demaographic Characteristics Categories Frequency | Percentage | Mean | Std. Dev.
Sex Male 12 66.7
Female 6 33.3
Educational and Professional | Bachelor or below 15 83.3
Qualification Master or above 3 16.7
Job Position Principal 9 50.0
Assistant Master 9 50.0
Age 47.4 3.9087
Year in Present Rank 6.9 | 3.9028
Year of Service 216 | 6.8875
Year of Serving in Present School 8.9 6.3699
Number of Teachers 38.0 | 7.6485
Percentage of Trained Teachers 96.0 0.0047
Number of Students B17.0 |288.3141
Number of computers 72.0 | 32.0351
Number of years of implementing SBM 57 | 29902

The interview data are presented below.

‘Meeting pupil needs and empowering staff’ was perceived to be one of least implemented area

because most schools’ parents and students were not given any chances to express their opinions
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on the school policy as to meet their needs. Some teachers could give opinions on school matters
but their ideas might not be accepted. The executive committee members were empowered to

prepare the budgets, give opinions and make decisions on school policy.

Principal D: If important matters arise, I, being the principal, will call a meeting to discuss it with
the executive committee members. The matters will then be discussed in the staff
meeting. Teachers, not parents and students, can give opinions on the matters of

school policy but their ideas may not be accepted.

Teacher J: The executive committee members, not teachers, are empowered to prepare the
budgets, give opinions and make decisions on school policy. Their decisions in the
executive committee will first be considered and made on meeting students’ needs

and benefits.

Most schools had achieved some progress as shown by students’ more active learning and better-
spoken ability. Yet, insufficient resources limited their progresses since teachers were too busy

with heavy workloads to work out new change plans.

Principal F: Our school can improve with more progress as we have made improvement to meet
the needs of the society. Students become more active in learning and better in
spoken ability. Teachers are more enthusiastic, creative, aggressive, committed and

supportive of the school missions and development plan.

Teacher B: We, teachers, work well and cooperatively with each other and improve our
professionalism in designing the curriculum. However, with insufficient resources,

teachers are too busy with the heavy workloads to work out new plans.
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5. Discussions and implications

Since the publication of the School Management Initiatives by the Hong Kong Education
Department in 1991 and School Quality Education in 1997, schools in Hong Kong have
gradually changed from external control management to school-based management to improve
educational quality and school effectiveness. Teachers and principals have also supposedly
changed from the role of employees to partners in the schools. They bear the responsibility for
participating positively in the decision making of school policy and implementing the school

plan to maintain QM in school.

As found by the present study, ‘meeting pupil needs and empowering staff’ of QM is one of
adopted elements perceived by principals and teachers. Most of the schools have a large number
of duty lists, committees, teams, subjects and groups headed by senior teachers or vice-principals
who are directly responsible to the principal. Almost all organisations are still characterised by
bureaucracy. To maximise rational decision making and administrative efficiency, bureaucracy
being an ideal structure for an organisation is characterised by as follows: (1) Division of labour
and specialisation: each person’s job is broken into simple, routine, and well-defined tasks. (2)
Impersonal orientation: sanctions are applied uniformly and impersonally to avoid involvement
with individual personalities and personal preferences of members. (3) Hierarchy of authority:
each lower office is under the supervision and control of a higher one. (4) Rules and regulations:
to ensure uniformity and to regulate the behaviour of jobholders. (5) Career orientation: members
are expected to pursue a promotion or a permanent career for this career commitment in the
organisation (Hoy and Miskel, 1996:104). It must avoid reliance on bureaucratic processes that
stress forms and checklists, as well as mandated components rigidly applied in schools and

classrooms. The success of a school depends on a judicious mixture of autonomy for staff
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participating in decision-making of various subjects with groups and less control from the central

office for a direct autonomy.

As suggested by several scholars that the schools should be effective if they establish an
adequate school structure to facilitate the development of the educational processes, to lubricate
and fuel the dynamics of interaction within the effective functioning of the whole school system
(Purkey and Smith, 1983), and to create effective conditions and efforts for uniting all sub-units
in the school (Levine and Lezotte, 1990; Scheerens, 1993). Creemers (1993) also emphasises that
the managerial, structural and cultural conditions should be conducive to effective schools.
Schools should seek out and consider using materials and approaches that have been successful
so that staff are empowered and schools should be given greater autonomy and authority with
more flexibility and responsibility for the delegation of financial planning to work out activities
to meet pupil needs and to improve pupil academic achievements. Also, more gatherings and
more communication channels can be used for teachers to express their opinions and complaints

to solve their problems leading to effective management.

6. Limitations and Recommendations for Future Research

There are some limitations of the study. First, the sample size is small and only the interviews of
nine primary schools were conducted. The study cannot be generalised to all schools involved in
the SMI scheme in Hong Kong and may affect the generalisation of the results. But they may
provide useful evidence to support the investigation of QM in a larger sample of SBM schools, if

not all, in both local and international contexts.

To improve the validity and reliability of this academic inquiry for future researchers, some
recommendations are suggested as follows. First, a larger sampling scale with larger size and
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more types of schools widely located in the place studied should be recommended because the
larger is the scale of the project, the data obtained will be more valid, reliable, representative and
generalised of the whole population. Second, other qualitative and quantitative methods, such as
observation and survey, can be used in future study. Thus, the educational institutions and
educators can base on the results to improve the educational quality. Hopefully, findings of this
study can make a contribution to future research and effective implementation of QM in Hong

Kong and other places of the world.

7. Concluding Remarks

Since the Education Department’s publications of SMI in 1991 and QSE-ECR7 in 1997, primary
schools in Hong Kong have changed from the model of external control management to SBM in
order to promote the educational quality. Quality management tends to be passive in a culture
with the teacher’s participation in controlling school management. Some factors including school
and student backgrounds, school tradition, school climate and culture, community expectation of
the school, still affect quality management on school management effectiveness. Thus, the
leadership of principals, teachers and parents in the present complicated and knowledge-
changing society should continuously pursue life-long learning for professional development in
order to enhance quality management. All these factors have to be taken into account and it is

hoped that future researchers will consider them in further studies of educational quality.
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Resiliency and the Individual Demographics of School Leaders: Making a Difference in the
Quality of Educational Leadership

Albert J. Isaacs
University of North Florida

Abstract
The purpose of this quantitative study was to investigate the relationships among the dimensions
of resilience and the individual demographics of high school principals toward strengthening the
leadership abilities of school principals. The study employs the survey method in its research
design. Those surveyed included 68 high school principals, from 6 school districts in the State of
Florida. The investigation used an on-line questionnaire to collect data on the dimensions of
resilience and demographics of these principals. The data were analyzed by using the
Independent Sample T-test. Hypothesis testing was introduced to determine statistical
significance. The statistical significance level was set at p (probability) < .05. The investigation
found significant relationships among the resilience dimensions of Positive, Flexible, Organized,
Focused and Organized, and the individual demographics of these school principals. The
application of the dimensions of resilience can be utilized as a powerful competitive advantage
for any educational institution facing major changes. Principals who accept the resilience model
reflect greater change adaptability. Resilient principals who manage change successfully not only
improve their school’s performance but also become more effective leaders. To achieve lasting
change, though, they must stay sensitive to the external realities, in this global environment, and
encourage faculty, staff and students to be open-minded to the world outside and the boundaries
of the school. Therefore, school principals should be ahead of change and not behind it trying to

catch up (Kouzes and Posner, 2002).
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Throughout history, good educational leadership has been the focus of intense, debate
and speculation. Moreover, the importance of the principal as a key factor in the success of a
school has rapidly become a major focus of current efforts to improve education. The principal
of today and tomorrow faces a rapidly and continuously changing environment.

Schools are aware that they need to adapt to rapidly changing times. Therefore, principals
must be more than administrators; they must facilitate change in the school by structuring
challenges with reasonable risk to improve their leadership and management skills and the
school’s progress and success (Osburn, 1993). According to Cunningham and Cordeiro (2000)
leadership is about doing the right things, management is doing things right, and the
administrator is responsible for both functions. Indeed, administrators are expected to be
effective leaders and efficient managers.

Furthermore, principals should also demonstrate high levels of educational leadership to
address complex and changing tasks (Whitaker & Turner, 2000). In order to respond creatively,
flexibly and quickly to the changing realities of life outside the school, the principal requires
certain skills to deal with their circumstances, oversee change and improve student achievement.
Conner (1993) posited that the “ability to confront change in a way that maintains or enhances
current levels of functioning is a critical element of productive human existence” (p. 89).
Garmezy and Masten (1996) maintained that to master change successfully a leader requires
psychological and biological strengths, which are called resilience. Although definitions of
resilience differ across studies and disciplines, the most common aspects relating to change are
the ability to recover; to bounce back; coping and adaptation; willingness and ability to
implement change; overcoming adversity; withstand hardship; and strength to confront difficult

circumstances.

Journal of Research in Education Volume 22, Number 1



130

Purpose of the Study

The purpose of this investigation was to determine relationships among the dimensions of
Resilience and individual demographics of high school principals toward strengthening the
leadership abilities of the principals. Florida principals are always faced with challenging
situations, obstacles, disruption and trauma. Annually, the State is exposed to nature disasters
such as hurricanes, tornadoes and floods, which have the potential of destroying houses and
school buildings. There are also the influx of retirees with their grandchildren and immigrants
whose children have not been taught in the English language. These situations are an additional
burden on the educational budget of the state, and consequently principals are compelled to meet
these needs with an already shrinking budget. Conner’s (1993) research over the years defined
seven general dimension of resilience: Positive (Yourself), Positive (The World), Focused,
Flexible (Thoughts), Flexible (Social), Organized, and Proactive. Based on this model, Conner
(1993) concluded that resilient people have these dimensions in common enabling them to
confront the overwhelming obstacles they are bound to face in life. A second part of the
investigation asked high school principals to provide individual demographic information about
themselves, such as age, gender, marital status, level of education, teaching experience and
administrative experience.

Using the above data for high school principals, the investigation attempted to answer the
research question below toward meeting the above stated purpose: Are there significant
differences among dimensions of resilience (predictor variable) and the individual demographics
(criterion variable: it assesses the effect of the predictor variable) of high school principals? The
expectation is that there are significant differences among dimension of resilience and the

individual demographics of high school principals to become more effective school leaders.
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Delimitations of the Study
The investigation had the following delimitations:
1. The investigation included only high school principals from six public school districts in the
state of Florida.
2. The participants (school principals) of the investigation were restricted to public high schools
in six public school districts.
3. The investigation included only high school principals as the administrator for schools
who catered for grades nine through twelve students.
LITERATURE REVIEW

In the rapidly changing environment of the new millennium, school leaders must have the
skills and behaviors to guide the development of their leadership capacity and practices to meet
the serious challenges in education. In the literature, one may find numerous concepts and
approaches to develop and practice good leadership. Because so many variables of personality
and context go into the workings of leadership, it is not surprising that people have observed and
studied leadership from many different perspectives. By their behavior, leaders earn trust and
inspire loyalty. Schools, certainly as much as any other institution, deserve good leadership.

The review of the literature related to the problem is organized around the topic:
Resilience.
Construct of Resilience

The term resiliency, which is derived from the Latin roots meaning, “to jump (or bounce)
back,” has no universally accepted definition although most definitions used in the literature are
very similar. Definitions have evolved as the concept has been examined independently by

researchers from a variety of professional disciplines; the disciplines include psychology,
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psychiatry, medicine, epidemiology, nursing, social sciences, human development, and change
management. Each definition provides a different perspective or emphasis, yet a common sense
of resiliency emerges. Based on the research, most fields viewed resiliency as a human capacity,
strength, or ability (Conner, 1993; Joseph, 1994; Henderson & Milstein, 1996; Wolin & Wolin,
1993; Flach, 1988; Pianta & Walsh, 1998; Murphy & Moriarty, 1976; Werner & Smith, 2001,
Garmez, 1993; Masten, 1989; Rutter, 1987; Wayman, 2002; Hollister- Wagner, Foshee, &
Jackson, 2001).

As indicated in the literature above, certain events evoke the need for resilience, such as
adversity; stressful experiences; obstacles or setback; defeat; misfortune; trauma; change;
disruption; challenging situations; hardship; behavior problems; physical complications;
dysfunctional situation; and crisis. Some researchers have indicated that these factors could be
generated either internally or externally (e.g., Colgate, 1995). Several studies in the literature
indicate a variety of accelerating events: Higgins (1994) interviewed and conducted
psychological tests with 40 adults who endured severe abuse and trauma as children; Moskowitz
and Krell (1990) examined the survivors of wars and concentration camps; Werner and Smith
(2001) monitored the impact of biological and psychological risk factors, stressful life events,
and protective factors on the development of men and women; Wolin and Wolin (1993) studied
the long-term consequences of having alcoholic parents; Rutter (1987) conducted a 14-year
follow-up study of British women who were placed in an institution as a result of being abused
or abandoned as small children; and Conner (1993) observed, recorded and analyzed the
behavior of thousands of leaders and managers in organizations as they attempted to implement

major change.
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Although definitions of resilience differ across studies and disciplines, the researchers
attempted to identify some basic features of the concept. The most common aspects are the
ability to recover; to bounce back; coping and adaptation; willingness and ability to implement
change; overcoming adversity; withstand hardship; and strength to confront.

Outcomes depicted in the resilience studies, include high levels of ego development and a
higher economic status than their family (Higgins, 1994); self-discipline (Flach, 1988); and
survival of those subjected to war and concentration camp trauma (Moskovitz, 1983). Other
outcomes are effective and capable leaders (Conner,1993; Henderson & Milstein, 1996); growth
and development, health and well-being as an outcome (Jones, 1991).

Conceptualization of the Construct of Resilience

Based on this research, it appears that the concept of resilience is mainly dealing with the
application to people. It denotes that individuals have certain qualities to enable them to face
difficult or devastating circumstances and overcome them. These individuals tend to be socially
skillful, well liked and able to solicit support and help from others when needed (Josef, 1994).
They are not invincible or invulnerable; they can be hurt or wounded. Conner (1993) stated that
resilient people “have a much greater capacity for bouncing back quickly after a shock,” though
they “face no less of challenge than others when confronting a crisis.” The concept invokes
“positive images such as determined, vigorous, hardy, and irrepressible.

Garmezy and Masten (1986) stated that resilience happens when adaptation and
competence occur under conditions in which inadequateness is anticipated. These authors further
describe resilience with the concept of “stress-resistance,” which includes a person’s ability to
cope with challenges and threats, while maintaining an internal, integrated sense of self

(Garmezy & Masten, 1996). Thus conceptualization is further defined as pertaining to
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individuals who have the ability to overcome stress (Wayman, 2002). As depicted in the
literature review, some of the research studies adequately conceptualized the construct of
resilience (e.g., see Werner & Smith, 1982; Rutter, 1987; Flach, 1988; Conner, 1993; Wolin &
Wolin, 1993; Bernard, 1993, 1995; Higgins, 1994).

Conner (1993) spent nearly 20 years as a consultant, trainer, and researcher in
corporations undergoing organizational change. As result of studying the behavior of people in
transition, he and his associates at ODR, Inc. identified characteristics of people who are able to
successfully implement major organizational change, including being focused, flexible, positive,
organized and proactive. He found that resilient people are more likely to perceive a situation as
a challenge and less resilient people are more likely to perceive a situation as a threat.

Based on her review of the literature on resilience, Bonnie Bernard, Prevention Specialist
for the Western Center for Drug-Free Schools and Communities at Far West Laboratory for
Educational Research and Development, identified the following characteristics of resilient
children (Bernard, 1993): social competence, problem-solving, and sense of autonomy. She
stated that resilient individuals usually have these attributes in common as indicated in Krovetz
(1999).

The research, as depicted from the above studies, suggests that there are qualities in
individuals that enable them to face difficulties and overcome them, changed, endured, or
resolved in some way. Sagor (1996) concurred by stating that resilience is a set of attributes that
provide people with the strength and courage to confront the overwhelming obstacles they are
bound to face in life. Thus, for this investigation, resilience conceptualizes the successful

adaptation or recovery of an individual despite risk and adversity.
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Operationalization of the Construct of Resilience

Resilience is a construct associated with bouncing back from adversity by doing
something to change the situation and by managing situations with appropriate skills, behaviors,
and qualities so that they no longer seem stressful. Resilient school principals, for example,
should be able to flourish under demanding and difficult situations and maintain good and
productive human relations at the same time (Abdullah, n.d.).

Drawing from the research on resilience, five characteristics emerge that would help
school administrators to move ahead in the face of adversity (Patterson, 2001; Hagevik, 1998;
Abdullah, n.d.; Conner,1993; Bernard, 1995; Higgins, 1994; Henderson & Milstein, 1996; Flach,
1988).
1. Proactive: Resilient people take a proactive approach rather than a reactive or passive
approach to problem solving.
2. Positive: Resilient people see major changes or disruptions as uncomfortable but
opportunities to grow and develop (Hagevik, 1998; Conner, 1993; Abdullah, n.d.; Patterson,
2001).
3. Focused: Resilient people are focused, committed to life, and maintain a clear vision to
purposefully achieve their objectives (Conner, 1993; Flach, 1988; Hagevik, 1998.
4. Flexible: Resilient people have the capacity to believe that change is a manageable process.
School administrators who have high levels of flexibility have a high tolerance for ambiguity,
and need only a short time to recover from adversity. Several researchers have associated one or
more of these characteristics with resilience (Hagevik, 1998; Conner, 1993; Patterson, 2001;

Wolin & Wolin, 1993; Bernard, 1993; Henderson & Milstein, 1996; Flach, 1988).
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5. Organized: Resilient people have the ability to quickly sort information, build structures in the
midst of chaos, plan actions for efficient use of resources, and avoid acting on impulses. A
number of studies have found one or more of these characteristics associated with resilience
(Conner, 1993; Hagevik, 1998; Bernard, 1993).

Thus, based on this literature review, the operationalization of the construct of resilience
for this investigation involves a set of characteristics that could provide school administrators
with the strength and courage to overcome challenges and threats, recover from disappointments,

and enable effective change management despite facing risks and adversaries.

Conner’s Model on Resilience

As depicted from various models in the literature, one can conclude that many of these
models have dimensions in common that enable resilient people to confront the overwhelming
obstacles they are bound to face in life.

Based on my present review of the literature, Conner’s model appears to describe the
most comprehensive sense of the dimensions of resilience: Positive (The World), Positive
(Yourself), Focused, Flexible (Thoughts), Flexible (Social), Organized, and Proactive.

According to Conner (1993), leadership dimensions of administrators include the areas of
perception, thinking, and behavior and appear to be related to the concept of resilience and how
people deal with changing circumstances and a changing world.

Measuring Resilience

In 1993, Daryl Conner, a psychologist, studied resilience in organizations for over two

decades as a consultant, trainer, and researcher in corporations undergoing organizational

change. His extensive consulting over the world has provided him a depth of experience with
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change. In addition, his literature on Resilience has been cited in numerous dissertations (e.g.,
Colgate, 1995 and Taylor,1997).

Conner and his associates at ODR developed an instrument, the Personal Resilience
Questionnaire (PRQ) in 1990. The PRQ contains 70 items that measure the five (seven
including sub — characteristics) general characteristics that are related to resilience, namely: (a)
Positive: (“The World”) and (“Yourself”) (b) Focused (c) Flexible: (“Thoughts™) and (*Social’)
(d) Organized (e) Proactive. To date, the instrument has been completed by more than 26,000
people (including employees, managers and leaders) in organizations (ODR, 1996).

The PRQ was selected for this study because the subscales (dimensions) identified in the
literature for resilience for school administrators seemed to be a best overall fit to Conner’s
model (see above discussion). Also, several research investigations by external researchers (e.g.,
see Colgate, 1995; Taylor, 1997) and ODR were developed to determine the validity and

reliability of the instrument.

METHODOLOGY

Purpose of the Investigation

The purpose of this investigation was to determine the relationships among the
dimensions of resilience and the individual demographics of high school principals toward
strengthening the leadership abilities of school principals. The specific research
question that will be answered is:

e Are there significant differences among the dimensions of resilience and the individual
demographics of high school principals?

Information derived from this investigation can be utilized to add to the scholarly
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literature in the field of school leadership toward strengthening principal’s leadership abilities.
Principals used their leadership skills to absorb change while maintaining their productivity as
well as their physical and emotional stability to achieve their objectives (Conner, 1993). The
results of this investigation served as a basis for school principals to assess their leadership
strengths and weaknesses, and used the findings toward the improvement of their leadership

abilities

Research Design

This quantitative investigation employed the survey method as its research design. The
survey was cross-sectional because the data were collected at one point in time.
Creswell (1994) defines a survey design as a “quantitative or numeric description of some
fraction of the population — the sample — through the data collection process of asking questions
of people” (p. 117). According to Babbie (1990), the purpose of survey research is to generalize
from a sample to a population so that inferences can be made about some characteristics,
attitude, or behavior of the population. The survey research approval was elected for this
investigation because it possesses all the qualities that are necessary for scientific research, as
discussed below.

Considering all the factors, it was decided that an on-line survey method would be
administered for this investigation.
Participant Selection

The participants, high school principals, for this study were drawn from all the public
high schools in six school districts in the State of Florida. The districts with the most schools

were selected for this investigation. Furthermore, districts selected can be viewed as reasonably
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representative sample because it represents a balance of urban and rural schools in the State of
Florida. For this investigation, the researcher selected the purposive sampling method, also
referred to as judgment sampling, for selecting the school districts. According to Gay and
Airasian (2000) purposive sampling is based on the researcher’s experience and knowledge of
the group to be sampled. Thus, the sample of school districts selected for this investigation is
based on the researcher’s information on the classification of urban and rural areas.

According to the United States Census Bureau, an “urban” area is one that has an overall
density of at least 500 people per square mile, while rural areas have less than 500 people per
square mile. The districts selected for this study, half urban and half rural, are based on this
classification — Duval (1,007 per square mile), Hillsborough (951 per square mile), Orange (988
per square mile), Bay(182 per square mile), VVolusia(360 per square mile), and Okaloosa (174 per
square mile). Based on the Florida Department of Education 2002-2003 data, the schools listed
in the 6 districts are Urban: Duval (19 high schools), Hillsborough (15 high schools), and Orange
(15 high schools); Rural: Bay (6 high schools), Volusia (9 high schools), and Okaloosa (4 high
schools). Only those schools that are designated as high schools were considered as appropriate
for the purpose of this investigation.

Based on the number of principals in the 6 districts, it was determined that all of the
principals in the 6 districts would be surveyed. These districts included 49 urban high school
principals and 19 rural high school principals.

Data Collection Instruments

The data for this investigation were collected using The Personal Resilience

Questionnaire. A human subject’s application was submitted to the Human Subjects Committee,

and approval was given for the data collection. The online questionnaire was sent to 68 high
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school principals in the 6 school districts in Florida (Duval, Hillsborough, Orange, Bay, Volusia,
and Okaloosa).

The first part of the Personal Resilience Questionnaire (PRQ) obtained individual
demographic information about school principals, such as age, gender, marital status, level of
education, teaching experience, and administrative experience. It captured a single response to
each of these variables, as below.

1) Age (20 to 30 years, 31 to 40 years, 41 to 50 year, 51years and more).

2) Gender (male or female).

3) Marital status [single, married, other (divorced or widowed)].
4) Level of education (Bachelor, Masters, Specialist, Doctorate).

5) Teaching experience (0 to 2 years, 3 to 5 years, 6 to 8 years, 9 years and more)

6) Administrative experience (0 to 2 years, 3 to 5 years, 6 to 8 years, 9 years and more).

The second part of the Personal Resilience Questionnaire (PRQ) (1993)

is a copyrighted scale, and was developed by Daryl Conner and his associates at ODR, Inc. in
1990 (Conner, 1993). The PRQ gathered individual information on the resiliency of principals.
The instrument was selected because it is a viable and comparative instrument that exists from
earlier research. Also, the subscales (characteristics) identified in the literature for resilience for
school principals seemed to be a best overall fit to the ODR model. The instrument was used to
assess the seven dimensions of resilience: Positive (The World), Positive (Yourself), Focused,
Flexible (Thoughts), Flexible (Social), Organized, and Proactive. The 70 questions in the PRQ
reflect the resilience dimensions above.

The response choices for the 70 items are based on a six-point Likert scale; they are:

strongly disagree, disagree, slightly disagree, slightly agree, agree, and strongly agree. ODR
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made a deliberate decision not to offer a neutral response (e.g., don’t know, undecided, unsure)
in order to elicit an opinion on each item. The decision created the opportunity for a forced
decision by some respondents who would otherwise have chosen the neutral response (Judd,
Smith, & Kidder, 1991).

Data Collection

Initially, personal contact was made with the 6 superintendents or their representatives in
each of the selected school districts. The principals of these school districts were properly
informed and ensured about their anonymity and the confidentiality of the data information. An
on-line instrument was sent via the internet to each of these potential participating principals, and
they were asked to return the completed questionnaire via the internet.

The data of the PRQ were scored by the researcher and ODR in Atlanta. The database
was set up to provide anonymity and confidentiality. The individual demographic data of the
principals were captured by the researcher used an Excel spread sheet. The researcher carefully
entered the item responses of each survey participant. The item responses and totals for each
variable were transported into the “Data Editor” of the SPSS. The scores of the PRQ and
Individual Demographics were used to do the statistical analyses.

Data Analysis

The data obtained from this investigation were analyzed with the T- test statistics and
using the Statistical Package for the Social Sciences (SPSS) computer program.

The T-test was selected to describe the differences between a normally distributed
independent (predictor) variable and another independent (predictor) variable. To answer
the research question , the T-test was computed to establish whether or not there were differences

among group means of the principals’ resilience dimensions and the group means of their
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individual demographics. If the statistical significance level has been achieved, the researcher
rejects the null hypothesis, and accepts the hypothesis that there are differences among the
resilience dimensions and the individual demographics of high school principals. The statistical
significance level was set at p (probability) < .05. The data used to analyze the research question

were obtained from the PRQ.

Reliability and Validity of the Personal Resilience Questionnaire (PRQ)

After two decades of research, recording, observation and analyzing the resilience in
organizations, Conner (1993) started to develop a tool to measure the concept of resilience. The
items were written to reliably and efficiently illustrate the characteristics; they were designed to
measure with minimal overlap between concepts. The questionnaire was also constructed in a
way that it captured the span of resilience while minimizing potential sources of partiality. And
the wording was written on a seventh grade level. Some of the items (46%) are reverse scored to
minimize the possibility of response bias. Careful attention was given to the reliability and
validity of the instrument (Conner, 1993).

The validity and social desirability psychometrics of the PRQ were derived from a study
on 226 undergraduate students at the Georgia Institute of Technology in 1993. To establish
construct validity of the Personal Resilience Questionnaire (PRQ), it was determined whether
the instrument measured the concepts it was designed to measure. Accordingly, the PRQ
measured the seven different constructs of resilience: Positive (The World), Positive (Yourself),
Focused, Flexible (Thoughts), Flexible (Social), Organized, and Proactive. By comparing
individual scores on the resilience sub-scales to scores on other validated scales that were used to

measure the same constructs, Conner confirmed that the Personal Resilience Profile sub-scales
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did measure the concepts that they were theoretically designed to measure (ODR, 1996).

By establishing the predictive validity of the PRQ, Conner (1993) wanted to determine
whether high scores on the PRQ correspond to high performance of the subjects. Data obtained
from 86 employees of a leading financial institution in the midst of a major change; 66 were
described as high performers, and the rest were classified as low performers. They compared the
scores of these groups on the seven components of resilience, and found that the high performers
showed higher scores than the low performers on Positive (The World), Positive (Yourself),
Focused, Flexible (Thought), Flexible (Social), Organized, and Proactive. The result suggests
that scores on the PRQ can be used to predict job performance in organizations undergoing
change, but that relationships may differ across organizations.

Internal consistency reliability for each of the PRQ subscales was computed by using
Cronbach’s alpha coefficients. Cronbach’s alpha coefficient is a mathematical formula that
measures the reliability of measurement by estimating the extent to which the measurement
provides the same results on repeated trials or it measures how well a set of items or variables 72
(characteristics of resiliency) measures the same underlying construct (resiliency). Cronbach’s
alpha is a value between 0 and 1. Values near 0 indicate low reliability, while values near 1
indicate high reliability (Crocker & Algina, 1986).The following Cronbach’s alpha coefficients
were calculated for each sub-scale: Positive (The World) 0.83, Positive (Yourself) 0.81, Focused
0.82, Flexible (Thoughts) 0.71, Flexible (Social) 0.74, Organized 0.68, Proactive 0.65. These
figures indicated that the items that make up each scale have a fairly high level of covariance;
that is,
people tend to respond similarly to the various questions in each scale. This is an indication that

the questions constituting a given sub-scale are all measuring the same concept (ODR, 1996)
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The internal consistency reliability for the PRQ, the subscales or characteristics of
resiliency that measured the construct of resiliency, showed high alpha values. Thus, the

psychometrics of this scale indicated that the PRQ exhibited acceptable validity and reliability.

DATA ANALYSIS AND RESULTS
Participant Response

Table 1 illustrates the distribution of the participants’ responses in the
investigation. From the total sample of 68 school principals, 28 (41.2%) responded and
completed the survey.

The participants were each divided into rural and urban settings based on the school
district they represented. The rural school districts were Bay, Volusia and Okaloosa Counties.
From the sample of 19 rural school principals, 10 (52.6%) responded and completed the survey.

The urban school districts selected for this study were Duval, Hillsborough and Orange
Counties. From the sample of 49 high school principals, 18 (36.7%) responded and completed

the survey.

Findings of Individual Demographics Data Collected from the School Principals.

As reported in Table 2, frequencies and percentages of these principals were calculated of
the demographic data. From the sample of 28 responding principals, 10 females and 18 males
responded and completed the surveys. The participants were asked to list their age; 16 (57.1%)
were 51 years and older, 11 (39.3%) were between 41 and 50 years and 1 (3.6%) was between 31
and 40 years. The participants’ marital status ranged from 26 married, 1 divorced and 1 single.

As for the level of education of responding principals, 19 had master’s degrees, 6 doctoral
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degrees and 3 specialist degrees. The participants were also asked to indicate the number of years
of teaching experience, which ranged from 23 (82.1%) with 9 years or more years, 4 (14.3%)
between 6 and 8 years, and 1 between 3 and 5 years experience. As for the principals’
administrative experience, 18 (64.3%) had 9 years or more, 7 (25%) had between 6 and 8 years,
and 3 (10.7%) had between 3 and 5 years experience.

Findings of the Research

The T-test was computed to establish whether or not there were differences among the
school principals’ resilience dimensions and their individual demographics. Each individual
demographic interval was combined in two levels to justify the categorical variable. The
statistical significant level was set at p <.05.

As indicated in the tables below, the researcher found significant differences among the
resilience dimensions of:

* Positive: The World (T value of 2.904, p = .013) and Proactive (T value of 2.708, p = .045) and
the individual demographic of age (see Table 3a).

This data suggested that principals of different ages had different views about the
resilience dimensions of Positive: The World and Proactive. According to the descriptive data,
the researcher concluded that principals under 50 years of age (mean score of 54.0) are more
likely to apply the Positive: The World resilience dimension than those over 50 years of age
(mean score of 51.38). While principals over 50 years of age (means score of 62.75) are more
likely to apply the resilience dimension of Proactive than those under 50 years of age (mean
score of 61.17), in their leadership approach.

* Focused (T value of 2.712, p = .043) and Flexible: Social (T value of 2.323, p =.049) and the

individual demographic of gender (see Table 3b).
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This data suggested that female principals (mean score of 56.20) are more Focused than
male principals (means score 54.22) in their leadership approach. While male principals (mean
score 60.78) are more Flexible: Social than female principals (mean score 59.80) in their
leadership approach.

* Positive: The World (T value of 2.934, p = .040) and Flexible: Social (T value of 2.411, p =
.010) and the individual demographic of level of education (see Table 3c).

The data suggested that principals with master’s and bachelor’s education levels (mean
score of 54.32) were more likely to apply the Positive: The World resilience dimension than
principals with specialists and doctoral levels of education (mean score of 48.67). Likewise,
principals who have master’s and bachelor’s education levels (mean score of 61.79) were more
likely to apply the Flexible: Social resilience dimension than principals with specialist or
doctoral level of education (mean score of 57.56), in their leadership approach.

* Positive: The World (T value of 2.646, p =.012), Focused (T value of 2.814, p = .018)
and Flexible: Thoughts (T value of 2.896, p = .006) and the individual demographic of
teaching experience (see Table 3d).

The data suggested that principals with 9 or more years of teaching experience were more
likely to apply the resilience dimensions of Positive: The World (mean score of 53.57), Focused
(means score of 56.0) and Flexible: Thoughts (mean score of 59.91) than principals with [(
Positive:TheWorld, mean score of 47.60) ( Focused, mean score of 50.0), ( Flexible: Thoughts,
mean score of 54.40)] with less than 9 years of teaching experience in their leadership approach.
* Focused (T value of 2.078, p =.048) and Proactive (T value of 2.743, p = .033) and the

individual demographic of administrative experience of high school principals (see Table 3e).
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The data suggested that principals who have between 3 and 8 years of administrative
experience (mean score of 58.40) were more Focused in their leadership approach than principals
with 9 or more years of administrative experience (mean score of 53.0). Furthermore, principals
with 9 or more years of administrative experience (mean score of 63.44) were more Proactive in
their leadership approach than principals with less than 9 years of administrative experience
(mean score of 59.60).

Table 4 displays all of the significant relationships of the Research Question.

The researcher rejected the null hypotheses that there were statistical significant differences
among the resilience dimensions of: Positive: The World and Proactive and the individual
demographic of age; Focused and Flexible: Social and the individual demographic of gender;
Positive: The World and Flexible: Social and the individual demographic of level of education;
Positive: The World, Focused and Flexible: Thoughts and the individual demographic of
teaching experience; and Focused and Proactive and the individual demographic of

administrative experience of high school principals.

CONCLUSION AND RECOMMENDATIONS
Based on the research question and the analysis of data, the following conclusions can be
drawn as result of this investigation.
1. Significant differences exist among the resilience dimensions of: Positive:
The World and Proactive and the individual demographic of age (see Table 3a). A Positive: The
World principal: a) focuses on the positive view of environments, b) sees the environment as
complex and challenging, c) sees opportunities and possibilities, d) is optimistic. An Proactive

principal: a) acting decisively in the midst of uncertainty, b) taking risks and endure the
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discomfort involved, c¢) seeking challenges rather than avoid them, d) investing energy rather
than withdraw.

The researcher concluded that principals of different ages have different views about the
resilience dimensions of Positive: The World and Proactive. According to the descriptive data,
the researcher concluded that principals under 50 years of age (mean score of 54.0) are more
likely to apply the Positive: The World resilience dimension than those over 50 years of age
(mean score of 51.38). While principals over 50 years of age (means score of 62.75) are more
likely to apply the resilience dimension of Proactive than those under 50 years of age (mean
score of 61.17), in their leadership approach.

2. Significant differences exist among the resilience dimensions of Focused and

Flexible: Social and the individual demographic of gender (see Table 3b).

Focused principals are: a) strongly committed to the goals, b) find meaning or purpose,
¢) have a sense of purpose and priorities, d) have clarity of purpose, €) have a sense of direction
in life.

Flexible: Social principals are: a) able to draw on resources of others to supplement their own
flexibility, b) recognize interdependency with others, ¢) able to form and maintain close
relationships, d) recognize how others’ skills can complement their own.

The researcher concluded that female principals (mean score of 56.20) are more Focused
than male principals (means score 54.22) in their leadership approach. While male principals
(mean score 60.78) are more Flexible: Social than female principals (mean score 59.80) in their
leadership approach.

3. Significant differences exist among the resilience dimensions of Positive: The World and

Flexible: Social and the individual demographic of level of education (see Table 3c). The
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researcher concluded that principals with master’s and bachelor’s education levels (mean score
of 54.32) are more likely to apply the Positive: The World resilience dimension than principals
with specialists and doctoral levels of education (mean score of 48.67). Likewise, principals who
have master’s and bachelor’s education levels (mean score of 61.79) are more likely to apply the
Flexible: Social resilience dimension than principals with specialist or doctoral level of education
(mean score of 57.56), in their leadership approach.
4. Significant differences exists among the resilience dimensions of Positive: The World,
Focused and Flexible: Thoughts and the individual demographic of teaching experience (see
Table 3d). Flexible: Thoughts principals:
a) cope with ambiguity comfortably,
b) able and willing to look at situations from multiple points of view and suspend judgment,
C) accept paradoxes and contradictions,
d) are open-minded,
e) creative in finding effective ways to achieve goals.

The researcher concluded that principals with 9 or more years of teaching experience are
more likely to apply the resilience dimensions of Positive: The World (mean score of 53.57),
Focused (means score of 56.0) and Flexible: Thoughts (mean score of 59.91) than principals with
[( Positive: TheWorld, mean score of 47.60)
(Focused, mean score of 50.0), ( Flexible: Thoughts, mean score of 54.40)] with less than 9 years
of teaching experience in their leadership approach.
(e). Significant differences exist among the resilience dimensions of Focused and Proactive and

the individual demographic of administrative experience (see Table 3e) of high school principals.
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The researcher concluded that principals who have between 3 and 8 years of
administrative experience (mean score of 58.40) are more Focused in their leadership approach
than principals with 9 or more years of administrative experience (mean score of 53.0).
Furthermore, principals with 9 or more years of administrative experience (mean score of 63.44)
are more Proactive in their leadership approach than principals with less than 9 years of
administrative experience (mean score of 59.60).

Implications

The study revealed that school leaders must develop or learn the resilient characteristics
such as Positive, Proactive, Focused, Organized and Flexible to guide the development of their
leadership capacity and practices to meet the serious challenges in education.

Given the increasingly demanding environment, universities that prepare administrators,
and school districts that employ school leaders should strive to create support mechanisms
designed to increase administrator resiliency. The stimulus of continuous, high quality
professional growth may help to increase the resiliency of school leaders. Resiliency among
school leaders can be enhanced through the creation of supportive structures and norms within
school districts. Attention to team-building, effective coaching and the creation of a culture that
challenges, energizes and rewards leaders appear to be helpful in enhancing the resiliency of
school leaders. Ongoing professional growth also appears to be a key factor in building
resiliency.

Conner (1993) stated that the single most important factor in managing change
successfully is the degree to which people demonstrate resilience. He maintained that resilience
is the willingness and capacity of a leader to absorb high levels of change while demonstrating

an insignificant dysfunctional performance. Thus, the assumption by followers is that resilient
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principals are better prepared to protect them and the school from the fast-changing world
because they have the capacity to absorb high levels of change. Change is a difficult process but
one way or another all schools have to face it at one point. .

Thus, the resilient principal should assist and support his or her faculty, staff, students,
parents and the community to challenge the process by creating change to enable the school to be
proactive and increase the potential for a successful education system (Lick & Kaufman, 2001).
Principals who accept the resilience model reflect greater change adaptability. Resilient
principals who manage change successfully not only improve their school’s performance but also
become more effective leaders. Therefore, principals should be ahead of change and not behind it

trying to catch up (Kouzes and Posner, 2002).

Limitations of the study

1. This was the first study conducted on the relationships among the dimensions of

resilience and the individual demographics of high school principals. In view of the small sample
size, a similar follow-up study could be conducted on more schools and involving more school
districts, and more school principals from schools and school districts.

2. The school districts were not randomly selected; therefore the study population may not be
fully representative of the population.

3. The unique nature of the State of Florida’s socioeconomic, ethnic and diverse culture

may limit generalization of the conclusions of this study to other populations. As a result,
caution should be taken in applying the investigation’s conclusions to the populations of other
states and countries.

4. There were limited responses from the schools in the districts because the principals,
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assistant principals and teachers are inundated with surveys from other researchers, educational
institutions and the district offices. Additionally, principals have several administrative,
curriculum and extra curricular activities.

5. The research data were collected from a limited pool of schools in 6 school districts, so

the results may not be generalizable but only valid for those districts.

Recommendations for Future Study

The following recommendations are made regarding the value of future research in this

area.

1. More research is needed on resiliency in education because it is a critical component to
successfully managing change. Resilient people are not only able to “bounce back” from change,
but also come through even stronger and more capable than before; they are less likely to
become victims of change. Resilient people more often accomplish their goals timely while not
losing quality. In the face of uncertainty, particularly during budget cuts and restructuring, they
tend to achieve their objectives and maintain their physical and emotional health.

2. The study can be modified to allow for a combination of both quantitative and qualitative
approaches. The data could be collected through surveys, interviews, observations and focus
groups, and the results obtained could help the researcher to answer several research questions
such as, the impact resilient principals have on school performance or the quality of the
judgments a resilient principal makes while addressing difficult issues.

3. A similar study could be done by determining the relationships among the dimensions of

resilience, leadership practices, and individual demographics of elementary school principals.
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4. School districts should more often engage principals in related research projects to enhance
their professional development skills and strengthen their skills in effectively serving as school
leaders.

5. School districts should consider the results of this study and conduct similar research on
resiliency development to engage principals in effective organizational functioning to enhance
their leadership abilities.

6. This study should be replicated to include superintendents or managers at the district offices.
This would enable them to strengthen their leadership to improve public schools.

7. Finally, in view of the small body of literature available on the resiliency of adults in
education, more research studies could be done in educational settings because successful change
management is not merely an opportunity to improve organizational performance, but it also

reflects a responsibility to apply what a person knows about his or her particular field.
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