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FROM THE EDITORS

Educational planning articles in this issue explore planning issues and challenges that face
stakeholders in the K-12 system that inevitably impact student success. These studies include: the
examination of a pilot program in Ontario, Canada that prepares students as early learners for the
formal school system; a study that took place in the United States that explores the variables that
impact the attitudes and success of students and teachers in high school science classrooms; a review
of the gap between digital natives (students) and digital immigrants (teachers) and how to bridge the
divide to create a more effective classroom environment; and, a study from Jamaica that examines the
perceptions of male students related to their relationships with their principals and teachers.

First, Black and Cantalini-Williams examined a pilot program known as Family and
Community Engagement Strategy (FACES) that took place in three Ontario, Canada communities.
This coordinated community-based model was designed to increase and expand the opportunity for
all children to be school ready prior to joining the formal school system. They found that focused and
shared leadership, flexibility, and trust were critical to the success of the projects. Implementation of
strategies that met the unique needs of each pilot community resulted in greater family involvement in
supporting their children as they transitioned to school.

Then, Ford and Alsup explored the relationship between high school science teachers’
perceptions of the school’s science environment (instructional equipment, demonstration equipment,
and physical facilities) and ninth grade students’ attitudes about science (enjoyment, boredom, and
perceived value of science). The study showed a relationship between science classroom conditions
and students’ attitudes with demonstration equipment having an important impact.

This is followed by Riegel and Mete who observe that there is a significant gap between those
who have grown up with technology (digital natives) and those who have not (digital immigrants)
noting that the gap highlights stigmas and stereotypes associated with each group. The authors
suggest that there is an opportunity for both digital natives and digital immigrants to reduce stigmas
and stereotypes by supporting and learning from one another thereby create more effective learning
environments for all stakeholders.

Finally, Thompson examined the phenomenon of the underperformance of male students in
Jamaican schools and the concerns this raises in terms of potential threats to society. By examining
the dynamic of the school system, the study seeks to understand the boys’ perceptions of the quality
of their relationships with their principals and teachers as compared to the girls’ perceptions. The data
demonstrated consistently weaker performance on the part of male students when compared with that
of girls. In addition, boys expressed adverse opinions about the quality of their relationship with their
principals. In planning for improved boys’ academic performance, providing a more caring, inclusive,
supportive, and male friendly learning environment for boys requires consideration.

The authors of these articles have demonstrated the need for effective educational planning
at all levels of elementary and secondary education. Whether planning with community-based
stakeholders to prepare students for formal education, planning for resource allocation to ensure
appropriate equipment and facilities are created for science classrooms, planning for digital natives
that will now inhabit our learning institutions, or developing planning strategies for the growing
marginalization of male students, it is clear that effective and thoughtful planning is the common
process that is critical for the success of all students.

Editor: Tak Cheung Chan

Associate Editors: Walt Polka and Peter Litchka
Assistant Editor: Holly Catalfamo

December 2017
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EXPLORING ELEMENTS OF COMMUNITY NETWORKS: FAMILY AND
COMMUNITY ENGAGEMENT STRATEGY PROJECT AS AN INNOVATIVE
MULTI-AGENCY PARTNERSHIP

GLENDA L. BLACK
Nipissing University

MARIA CANTALINI-WILLIAMS
Nipissing University

ABSTRACT

Based on the success of the Welcome to Kindergarten™ initiative, The Learning Partnership (TLP),
a national advocacy organization for public education, initiated a pilot project called Family and
Community Engagement Strategy (FACES), in the three Ontario communities of Cornwall, Durham
and Sudbury. The overall goal of the FACES Project, funded by the Ontario Trillium Foundation,
was to develop a coordinated community-based model and extend and enrich the Welcome to
Kindergarten™, a program to help prepare children for school success. As part of the agreement,
TLP was to provide evidence of progress made toward the objective of the grant: to increase and
expand opportunities for all children to be ready for school. An evaluation component was included
in the project to measure the results and impact on each community. The FACES Project is an
example of a community network, as it involves a process of building partnerships among schools
and agencies for the benefit of children and their families. A qualitative case-study design was used
for the research. Themes that emanated from an analysis of the data across the three sites were:
the nature of FACES as a community network, champions as leaders, establishing and sustaining
FACES networks, challenging conditions, assessment of the impact, and innovative features of
FACES networks.

BACKGROUND

The Welcome to Kindergarten™ program is a strategy that brings together parents/
caregivers, children, and educators for orientation sessions at their local school to prepare children
for their first day in the classroom (The Learning Partnership, 2017). Educators receive training and
resources from The Learning Partnership (TLP) to host WTK sessions. In the year before the child
starts school, parents/caregivers and children are invited to attend one or more WTK sessions. At
these sessions, they are provided with a WTK bag that is full with early learning literacy and math
resources that they can use at home to help prepare their child for school and learning (The Learning
Partnership, 2017). During the WTK sessions, parents/caregivers and children have an opportunity
use the resources and to meet the kindergarten educators, the principal, and community support
agencies.

The FACES initiative was to foster more responsive and active relationships among
community partners. As a development project, FACES involved the three communities and TLP in
a process of knowledge creation (Bruce & Flynn, 2013; Hannay, Wideman, & Seller, 2010). Each
of the three communities co-created a version of FACES, combining community and educational
resources to form multi-agency, integrated services within their context to achieve goals and
deliverables as identified in the funding agreement with the Ontario Trillium Foundation.

The Learning Partnership hired three coordinators to lead the FACES project in each
respective community of Cornwall, Durham, and Sudbury. A steering committee was established
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with members from various publicly funded and private organizations related to early learning at
each of the three FACES sites. Although the dynamics and composition of each community were
different, there were similarities in purpose and outcomes. Partners in the FACES projects included:
project coordinators, steering committee co-chairs and members, school administrators, teachers,
early childhood educators, representatives of various community agencies and parents of children
registered in kindergarten.

A research team of five Nipissing University faculty members was successful in their
application proposal to evaluate the impact of the FACES pilot project. The evaluation process
collected data about the perceptions of coordinators, steering committees, community partners,
principals, educators, and parents and became a source of ongoing information and feedback for
TLP and each community. In the present article, the organic development of the FACES project
across sites is described as a model of an educational community network, formed for a purpose,
yet fostering creativity and innovation to reap benefits for present and future generations of families
and children.

LITERATURE IN CONTEXT

The FACES Project is an example of a community network, as it involves a process of
building partnerships among schools and agencies for the benefit of children and their families.
Characteristics of successful partnership networks are continually reflected throughout the
literature and certain elements appear to be necessary for establishing and sustaining multi-agency
partnerships. Such characteristics include: networks of trust-based relationships; shared knowledge
and experience; willingness to persist and work together on identified problems; and learning with
and from a variety of partners. In these ways, multi-agency partnerships collaborate to structure and
authentically share different responsibilities related to children’s early learning.

Block (2009) describes networks and social fabric as being developed through a process of
possibility-focused conversations involving members of the community to develop vision, purpose,
and action. The literature reviewed in this article contextualizes FACES as an innovative network
resulting from research to create policy and practice in the fields of early learning, school transitions
and community partnerships. Three main themes emanate from the literature elucidating essential
elements of networks: 1) the role of trust-based relationships and collaboration; 2) the role of shared
leadership and vision in community partnerships and; 3) the ongoing resolution of challenges and
opportunities. The literature review thus explores these elements and various approaches to building
networks involving collaboration and shared leadership through school-community and multi-
agency partnerships.

Trust-Based Relationships and Collaboration in Multi-Agency Networks

Community building happens at the rate of relational trust. An impressive body of research
supports relational trust as a characteristic to successful change (Adams & Forsyth, 2013; Barkley,
2008; Bryk & Schneider, 2003; Edwards-Groves, Grootenboer, Ronnerman, 2016; Kemmis,
Wilkinson, Edwards-Groves, Hardy, Grootenboer, & Bristol, 2014; Tschannen-Moran, 2014;
Turnbull, Turnbull, Erwin, Soodak, & Shogren, 2015). Barkley (2008) explores the work of Bryk
and Schneider (2003) identifying four key elements essential to building effective collaborative
relationships and the successful development of multi-agency partnerships: respect, competence,
personal regard, and integrity. Barkley supports the notion that collaborative community partnerships
can benefit over time from sharing and considering self-assessment processes. Furthermore, Barkley
references the work of Palmer (1998) who recommended members of networks actively listen to the
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stories of fellow members to build trust as a foundation. Blankstein (2011) in his book, The Answer
is in the Room, succinctly captures the significance of trust, “As trust is built, people are focused
on working together to solve a problem they have collectively identified important. This, too, helps
foster relationships and trust.” (p. 90)

The importance of creating trust-based, collaborative relationships among independent
partners, along with developing common goals and undertaking collective action, were fundamental
to the success of the three FACES projects. Bryk and Schneider (2003) describe relational trust, as
“an interrelated set of mutual dependencies embedded within the social exchanges in any school
community” (p. 41). The development of relational trust is regarded as a priority at all levels of
any community partnership or project because it is such a fundamental basis for conversation
that moves participants beyond their “silos” and into a space where multi-agency collaboration
is not only possible but can thrive (Block, 2009). Relational trust has also been described as the,
“connective tissue that binds individuals together to advance education and welfare of students”
(Bryk & Schneider, 2002, p. 45) and this notion emerged consistently in data collected for the study
of the FACES Project as an example of a community network.

Shared Leadership and Vision in Community Partnerships

Mangione and Speth, (1998) and Malsch, Green and Kothari, (2011) identified the
fundamental elements as important to home and school community partnerships for supporting the
transitions of young children to school: families as partners, shared leadership, comprehensive and
responsive services, culture and home language, communication, knowledge and skill development,
appropriate care and education, and evaluation of partnership success. These findings also underscore
the importance of a shared vision held among all the practitioners working in home, school, and
community partnerships. An emphasis, particularly in the UK, on “multi-agency partnerships”
are increasingly seen as contributing to, and supporting the efficacy of, combined community and
educational resources in the interests of early learning (Chemenais, 2009).

Similarly, in a synthesis of two studies with schools identified as inclusive, knowledge
development sites researchers identified common themes related to creating optimal family-
community-school partnerships: “invest in creating positive inviting, and inclusive school culture;
provide strong administrative leadership driven by a clear vision of inclusion; exhibit attributes of
trusting partnerships (i.e., commitment, communication, collaboration, and respect); and provide
opportunities for reciprocal partnership and involvement” (Haines, Gross, Blue-Banning, Francis,
& Turnbull, 2015, p. 237). The research shows that multi-agency partnerships will need skillfully
designed tools to assist them in their work as they develop shared vision, common goals, and
undertake collective action for a continuum of care (Yau, 2009).

Ongoing Challenges and Opportunities

Recurring themes in the related literature include the many and varied complex challenges
for multi-agency partnerships. The nature of these challenges includes: personnel issues, time
management, role clarification, parental attitudes, and communication between partners. It appears
that parents and educators desire collaborative relationships (Christenson, 2003) but, with all the
best intentions to work successfully together, creating and sustaining these relationships is not easily
accomplished. Furthermore, while the addition of community partners to the network may offer
support, this often contributes further complexity to the entity. As multi-agency partnership projects
develop, participants need to see ongoing evidence that their efforts are resulting in progress toward
the goals to which they are committed. Glickman, Gordon, and Ross-Gorden (2009) report there
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is little motivation for collective action toward agreed-upon goals unless participants believe their
efforts will bring success. Further, Kaehne (2015) underscores the need for all partners to engage
fully at the early stages of the partnership to ensure the partners have protocols in place to facilitate
the changes that are required with the newly established partnerships.

Barclay and Boone (1995) describe partnering as a responsibility of all school personnel —
across and beyond school roles. Of particular relevance to FACES are the many ways they suggest to
build partnerships with those “hard-to-reach” families. Warnemuende (2008) highlights the critical
importance of developing mutual trust and respect among children with disabilities, their parents,
and the principal — as well as the need for accurate knowledge about the students at the school level.
Christenson (2003) provides an intricate representation of potential structural and psychological
barriers for families and educators in building family-school relationships. While status-oriented
family issues (e.g., Social Economic Status, parental education, and number of adults in the
home) are considered important, Christenson contends the psychological aspects of understanding
complexities inherent in families’ situations must be given priority. Pushor (2007) describes the
experience of working in a challenging neighborhood school where issues of transiency, student
behavior, and the need for culturally reflective programming disrupted the school staff’s traditional
perceptions of families and prompted the creation of an entirely new direction. The present study
of the FACES Project, through the lens of trust based relations, shared leadership responsibilities/
vision, and challenges and opportunities for building successful multi-agency partnerships provides
a current example of a complex, yet sustainable community network, striving to meet the needs of
today’s families in facilitating smooth transitions and successful entry to school.

METHODOLOGY
A qualitative case-study design was used for the research (Coles, 1993; Merriam, 2009;
Yin, 2009). The approach was ethnographic, developing a picture of an emerging culture in each
case and across cases over two years. Each of the three communities, Cornwall, Durham, and
Sudbury, were explored both individually and collectively. The number of participants varied
among communities and between data collection cycles. Research participants in each of the three
communities included project coordinators, steering committee co-chairs and members, community
agency representatives, principals, vice principals, teachers, early childhood educators, and parents
who were involved in FACES activities.
The research questions pertaining to the present study were:
e  What are the defining features of the FACES network?
e  What is the perceived impact of the FACES network on stakeholders?
e What are the challenging, innovative and sustainable features of the FACES Project as a
model of community network?
e How can the knowledge and experience gained from the three community networks be
mobilized to inform policy and practice?

Data were collected and analyzed in two annual cycles by the research team. Informal
feedback and preliminary findings were provided to the communities after each cycle. Two sources
of data were utilized: 1) documentation and resources provided by The Learning Partnership and
each of the three communities and 2) participants’ perceptions through individual (Seidman, 2006,
2013; Kvale, 1996) and focus group interviews (Seidman, 2006, 2013). The interviews followed
a semi-structured approach (Jones, 1985; Fontana & Frey, 2000), with a set of guiding questions
differing slightly for each group. There were a total of 93 individual and group interview sessions,
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each approximately 45-60 minutes in length, conducted by members of the research team. Across the
three communities, 61 focus groups were held with three to six participants in each group in addition
to the 32 individual interviews. At the conclusion of each individual and focus group interview,
participants were invited to contact the researchers by telephone or e-mail with further comments.
All individual and focus group interviews were audio recorded and transcribed for analysis.

Since the FACES evaluation was exploratory and inductive (Lincoln & Guba, 1985) and
in accordance with the concept of emerging design (Glaser, 1992), the methods and questions
used in the evaluation varied and evolved due to differences in the three communities and because
development of the FACES projects was ongoing. Methods of data analysis included the three streams
of activity identified by Miles and Huberman (1994): data reduction (review data, develop codes,
code data to summarize, sort, and organize); data display (organize and compress data into matrix);
and conclusion drawing/verification (make meaning of the data by noting patterns, interpretations,
triangulation of sources). Using interview transcripts and documentation from the various sites and
sources, constant comparative analysis of data (Glaser & Strauss, 1967; Handsfield, 2006) was
conducted to derive categories and themes in the data. Subsequently, conclusions were drawn from
results in various data displays, and verification involved triangulation of data from the multiple
sources across all three sites.

FINDINGS AND RESULTING THEMES

The data collected included discussions with TLP, artifacts, and documents provided by
each site, and volumes of transcriptions resulting from the numerous focus groups and interviews
conducted with various participants across the three sites. The five faculty members reviewed the
data, developed summaries, organized the data and drew conclusions both within and across sites.
Each community was examined as a separate case study, with across case comparisons also made in
the analysis process. The results are presented and discussed in relation to each of the four research
questions and resulting themes.

Research Question 1: Defining Features of FACES

The nature of the FACES project as a community network.

Each of the three communities of Sudbury, Durham, and Cornwall approached the
implementation of FACES differently, yet there were similar features across sites. All three
communities had a project coordinator contracted by TLP and a corresponding steering committee
comprised of community stakeholders. The project coordinator of each site had similar, yet varying
backgrounds and each steering committee also had slightly different compositions.

The city of Sudbury is regionally organized into several neighborhoods and this structure
was used to frame the FACES Project. The executive director of the Social Planning Council
was contracted as project coordinator and took a leading role in shaping the FACES project. The
coordinator was supported by a steering committee comprised of representatives of the partnering
community agencies including the English public and Catholic district school boards. The
committee’s two co-chairs were representative of the public board and the Sudbury and District
Public Health. With an emphasis on collaborative problem solving, steering committee members
worked with agencies in six hubs, each of which included a number of schools. The purposes and
planned organization of FACES in Sudbury was quite different to the more school-based localized
sessions organized in the other two communities. Sessions in Sudbury resembled community-wide
orientation and training sessions compared to the local WTK/FACES sessions in Durham and
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Cornwall that included parents and children. The FACES sessions held in Sudbury were organized
to include representatives from numerous agencies of each neighborhood, working in partnership
with school personnel (e.g., principals and teachers).

In Durham Region, the FACES project was a partnership between the Durham District
School Board and various community agencies. There were 28 schools representing the northern
and southern regions piloting the FACES initiative. The Durham District School Board and
community agencies had historically been involved in a number of related initiatives and programs.
The partnership between the school board and the early childhood education partners were well
established in the region prior to the introduction of the FACES project. The organizational
structure of FACES in Durham was very complex as the centre of the project was a steering
committee, representative of the Durham District School Board and community services personnel.
The FACES coordinator in Durham was a retired school principal with a long history as a member
of a number of early learning/ childcare initiatives in Durham. The steering committee co-chairs
together represented both the school board and community agency perspectives. The rest of the
steering committee consisted of highly engaged and diverse group of individuals representing staff
from both the school board and community agencies with a purposeful mandate to integrate the
school board and community representatives. The steering committee, supported by the FACES
coordinator, provided balanced and informed direction and guidance for the implementation of
FACES activities in schools and in the community at large.

The Cornwall FACES Project was similar to Durham, yet represented both the local
Catholic and Public School Boards and community agencies on the steering committee. The
project coordinator was an active and well-respected community leader with experience in the early
childhood field. Cornwall, like Durham, held school based FACES sessions for parents and children
at thirteen different schools. In all three sites, the nature of the FACES project entailed community
partnerships for a common purpose, organically developed, to meet the needs of young children and
their families. Figures 1, 2 and 3 provide graphic depictions of the complexity of each network with
interesting features such as committees, subcommittees, and hubs working together.
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Figure 1. The Structure and Organization of the FACES Project Network in Sudbury

Champions as leaders of FACES networks.

Although the FACES initiative brought the community partners together, the network
representatives at each site struggled with a process to achieve the FACES goals and required leaders
with a vision to operationalize their goals. In each community terms of reference were created by the
project coordinator and steering committee outlining the committee’s mandate, reporting structure,
membership, decision-making process, and objectives. These were periodically reviewed during
the project to ensure that the steering committee was staying on task. One co-chair commented,

One of the foundations that we spent a lot of time on right at the beginning was
our terms of reference and narrowing down the wording to make sure, as much
as possible, that it reflected the philosophies of each group [community agency]
represented.

There was a clear focus in all three communities on responding to the needs of families with
concerns raised around finding innovative ways to enable all families to engage with services
and programs enhancing the present WTK initiative in their community. In Sudbury, the project
coordinator and steering committee members consistently reflected the emphasis on attracting
families who did not attend the planned events, and removing the barriers preventing those families
from participating. The FACES project coordinator and steering committee identified a shared goal
and were propelled into action to pursue strong community partnerships with marginalized families
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and not on getting the families that were already engaged in doing more; rather, their goal was to
reach those families who were not attending activities offered at the community Hubs.

In Durham region, the FACES coordinator and steering committee co-chairs were the
visible champions of the initiative. The co-chairs, representing the education and community
sectors, put much effort into building a solid foundation that would create a cohesive, open, and
reflective atmosphere. Committee meetings were organized in a round robin, circular formation
with members intermixed to enhance the integration of ideas and representatives from the schools
and the community. New sub-committees were formed including the Training/Orientation Sub-
Committee and the Best Practice Resource Sub-Committee; each of these sub-committees had
specific responsibilities for ensuring the successful implementation of FACES.

In Cornwall, the leadership of the FACES project was more centralized on a school board
perspective since the two co-chairs were representatives from the Catholic and Public School
Board. The steering committee included seven members from the school boards, again stressing the
important role of educators for the FACES project. At an initial orientation session, one participant
explained the project, “a really true, beginning collaboration; having the teachers and the community
agencies talking and planning together, a really great first step.” The project coordinator was
a respected long-time member of the community who had no previous employment experience
with the community partners. The steering committee focus was to support the development and
implementation of FACES sessions with commitment from the community agencies and school
boards. This was accomplished to a large extent through the process of dialogue, decision-making,
and collective action involved in committee work — work that enhanced interpersonal relationships
among school board and agency personnel, first within the steering committee and then the
localities. One member explained, “The decision-making process takes a bit more time. But at the
same time, . . .without universal buy-in to the ongoing decision-making, the danger is that agencies
will begin to fall away.”

At all three sites, the leadership provided by the FACES coordinators and steering
committee members, were pivotal to the success of the project. The community networks, formed
at each site were characterized as distributive leadership, focused on shared decision-making, and
consensus-building for collective action. Even though some FACES sites were more community-
based rather than school board-based, all were focused on reaching out to families for the betterment
of young children.

Innovative and sustainable features of the FACES networks.

All three sites were innovative in their approach to the implementation of the FACES
Project goals. The Learning Partnership provided some guidance, but allowed each site to meet
its unique needs with their own creative problem-solving endeavors. The sites strived to develop
networks, which included features ensuring the longevity and sustainability of the initiative.

The Sudbury network was innovative in their approach to achieve FACES goals in that the
steering committee, under the leadership of the chair, used FACES as the stimulus to further their
shared concerns of working with marginalized families. The structure of FACES was innovative —the
schools were considered as community partners, not the center of the network. Central to the FACES
network was the dual role for the Executive Director of the Social Planning Council, who was also
FACES project coordinator, and turned out to be particularly beneficial in promoting a community
partnerships approach to FACES/WTK in Sudbury. The organization of local neighborhood hubs
further enabled FACES in Sudbury to be tailored to meet both local community needs and the goals
for FACES identified by TLP.
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Figure 2: The Structure and Organization of the FACES Project Network in Durham
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The innovative features of the Durham and Cornwall FACES initiative, and the sessions
offered for parents and young children, were mostly evident through the collaboration of school
board and community service agencies. The purposeful and collegial efforts of the FACES
coordinator, steering committee members and the pilot schools were innovative in that this type of
collaboration had not yet been attempted in previous strategies to ease school transitions. Another
innovative strategy in Durham was to use a range of approaches to engage parents including phone
invitations, staggered sessions with resources, community-based sessions at sites such as libraries,
and ongoing cycles of review and reflection. The main innovation developed by the Cornwall group
was the Family Fun Kit concept to entice and support parents in their efforts to prepare children
for school entry. These Kits were creative and practical applications of the FACES goals promoting
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engagement and learning in families across the schools’ catchment area. Overall, the three sites
were innovative in interpreting the goals of the FACES initiative and meeting the needs of each
distinct community. Each FACES steering committee developed unique terms of reference and used
strategies appropriate for their stakeholder groups.

Figure 3: The Structure and Organization of the FACES Project Network in Cornwall
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Research Question 2: Perceived Impact of FACES

Assessing the impact of the FACES networks.

The effectiveness and impact of the FACES initiatives in each community were assessed
through the self-reporting by participants who included educators, community partners, and parents
and the attendance and evaluations of FACES sessions, which provided feedback on the intended
outcomes. Overall, there was a strong sense that the FACES project activities were effective in
creating new partnerships, engaging parents, and increasing awareness of strategies to facilitate
school transitions.

Factors for evaluating Sudbury’s network include the effective collaboration among
community partners, increased opportunities for professional learning, inclusion of community
partners not previously engaged, and an increase in the number of targeted participants at planned
events. Further, the Sudbury network used assessment criteria to identify variables and appropriate
criteria for measuring the impact of their work in the community. For example, the steering
committee collected feedback after each session to inform the committee’s next steps. Feedback
gathered from participants during the Marginalized Families workshop in Sudbury, further informed
the steering committee’s decision to host the Getting Everybody In workshop. Community partners
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who attended this one-day event participated in activities clearly focused on further developing their
cultural sensitivity to marginalized families’ issues. Participants reported heightened awareness of
the cultural, societal, and service provider barriers imposed on the marginalized population, and they
also shared experiences of exclusion, early school experiences, and racism. As reflected in workshop
evaluations, the participants believed the session was a positive experience and fulfilled the goal of
the session, “to become more effective supporters of parents and families of all backgrounds.”

Data collected in five Durham region schools indicated FACES had a significant positive
impact for all groups of participants. Parents were mostly enthusiastic about the sessions. One
parent exclaimed, “My daughter absolutely loved it.” Parents noticed the children were encouraged
to try out new activities at the sessions and they repeated these activities at home. One parent stated,
“It encouraged them to want to do some of these things and practice them at home.” However,
some parents reported that their children were a little overwhelmed if a WTK/FACES session
included too many people and activities. A few were concerned that the FACES sessions may
not provide an accurate picture of how a real classroom would operate in September. In relation
to community agencies, parents were thankful that they had the opportunity to meet community
agency representatives and educators.

In the second year, parents noted a variety of FACES sessions that focused directly on
curriculum areas. Some wondered if such sessions might be provided earlier in the school year. Others
felt strongly that sessions should focus directly on the learning expectations of the kindergarten
program. Generally, parents felt that the opportunity to attend consecutive sessions (rather than
a single WTK session) with involvement by educators and community agency representatives
assisted their children to transition more smoothly to school. A strong factor contributing to the
perceived success of the WTK/FACES sessions by parents was the opportunity to meet the future
teacher and to become more aware of classroom routines. Teachers said that the hands-on activities
were beneficial for parents. As reflected in the words of a teacher, “It was very good for parents to
see that learning to read and write doesn’t mean a paper and pencil.” Through FACES, community
agency representatives strongly reported becoming more familiar with school personnel, financing,
and operations. One said, “First there was reluctance from front-line workers but, after the sessions
were completed, they really enjoyed the experience.”

In Cornwall, the impact of FACES was evident across all sectors, originating from the
commitment of the steering committee members. Steering committee members reported, “support
for FACES within the steering committee, the participating school boards and the community
agencies is solidly in place” and that a strong commitment existed to “move the project forward.” As
one steering committee member declared, “We’re all volunteering our time so I think we’re pretty
committed to why we’re here. And when we’re here, we’re pretty committed to getting the things
done we need to get done.” Another major accomplishment in Cornwall was the development,
production and distribution of five different Family Fun Kits to give to parents during the FACES
sessions. Parents said that their children appreciated the learning resources they received during
local FACES sessions. One said, “Yes, they got a little bag of stuff and they were very proud of
the little bag they got to bring home. They were very excited.” Another said, “She showed her
big sister all the things she got.” Many community partners spoke passionately about the trusting,
professional relationships that had developed or enhanced during the FACES project among the
community agency representatives and school staff. One participant explained, “No other hands-
on project but FACES has ever built such a bridge between the schools and the agencies in our
community.” Generally, the parents, administrators, teachers/educators and community partners
across the three sites were very positive about the impact of the FACES project and sessions and
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spoke highly of the value of the FACES activities in promoting school readiness, collaboration and
shared responsibility for successful school transitions for young children and families.

Research Question 3: Challenging, Innovative, and Sustainable Features of FACES
as a Model of Community Network

Challenges of establishing and sustaining FACES networks.

The task of establishing and creating the FACES Project in each community was
monumental given the other priorities and responsibilities of the members of each stakeholder
group. In addition, there were many other similar early childhood initiatives already underway in
the communities of each site, therefore it was challenging to introduce the new FACES project as yet
another early learning activity. For example, in Sudbury projects were already underway to engage
families in early learning at the Hubs included an eight-week School Readiness Program and Bags
for Babies. Under the leadership of the project coordinator, it was determined that the work of the
Sudbury FACES steering committee should be to focus on engaging marginalized families. The
steering committee developed The Family Engagement Framework, which outlined their vision and
guiding principles. The vision was presented as follows:

Working at the neighborhood level, Sudbury FACES will create plans that

encourage all families to make early and important connections to the educational

community. The vehicles to this vision include WTK in the schools and all the

supportive opportunities provided by the Best Start Hubs and the wide variety of

connected community partners.
The Sudbury steering committee used this framework to organize an event attended by over 100
community representatives titled: Getting Everybody In: Create Local, Neighborhood Based Plans
for Inclusion Results for Community Partners. The purpose of the planning workshop was to bring
together community agencies in neighborhood specific engagement strategies. Using existing
locations of the Best Start Hubs, participants in the session were organized into six neighborhood
groups/hubs. Each group was issued the challenge of creating a plan to meet the FACES vision that
would also have relevance for their local neighborhood Hub. The neighborhood groups identified
policy implications or issues that might support or prevent engaging marginalized families. After
identifying the issues in their respective neighborhoods, the groups gathered information to create a
plan, and generated lists of specific actions to carry out their plans. The Sudbury FACES coordinator
and steering committee maintained their momentum to reach out to marginalized families with a
focused collegial approach.

The implementation of the FACES project in Durham was a prime concern of all involved.
In year one of the FACES project, the project coordinator and co-chairs worked collaboratively with
the steering committee members and partner schools and agencies to host two orientation sessions
for representatives intended to explain the focus and intended outcomes of the FACES initiative.
The use of cooperative planning time and templates for the school-based sessions was critical to
the successful implementation of the family engagement activities. There were at least two sessions
planned for parents and their children in each of the 28 participating schools. Sessions addressed
such topics as literacy, numeracy, healthy eating, and school transitions. These sessions were
usually co-planned and co-delivered by teachers, educators, and community partners. Attendance
was good for the first session but waned in session two across most schools. In the second year of
implementation, the steering committee started to create a sustainability plan for FACES, which
described structural considerations such as organization, program resources and training, funding,
program support, and evaluation, and reporting methods.
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Further, the Durham project coordinator and the co-chairs developed a draft overview of
potential FACES success indicators. The steering committee reviewed the draft recommendations
and provided feedback that was used to redraft the indicators of success for future use. An example
of a change in approach from year one to year two - the FACES orientation/training day was revised
and the sessions were held in smaller, more geographically-diverse locations. Using two locations
allowed for smaller groupings of people to interact and reduced the driving time for participants,
thereby increasing attendance. It was noted that school teams and community agency partners were
more comfortable with each other in year two, which contributed to a more concise and streamlined
session that conveyed specific information and direction on the components, expectations, and
resources of the FACES program. Schools also continued to tailor their local FACES sessions to
best meet the needs of their communities. This local autonomy was deemed important to the success
of the program. Sustainability was also ensured by attention to ongoing surveys, feedback loops and
also to presentations made by the FACES Evaluation Team.

In Cornwall, the establishment of the FACES project was enthusiastically undertaken
by the project coordinator and steering committee members. The first meeting was held at the school
board office and was well attended by community stakeholders who hosted carousel information
booths for greater awareness of all members including the school board personnel. The priorities
of the steering committee in year one were to build commitment for FACES among the community
agencies and school boards and to get the local FACES meetings started as quickly as possible (a
minimum of two FACES sessions annually per participating school).

Priorities emphasized in the second year were to develop ways to extend and strengthen
parent engagement in addition to FACES meetings and develop plans to sustain FACES once
funding from TLP ended and the project coordinator was no longer in place. The Cornwall FACES
coordinator and steering committee worked diligently to meet at least once a month in the first
year. They reviewed community data related to young children and families and based on their
understanding of community needs, developed terms of reference and a work plan. In Cornwall,
two FACES sessions were offered at each school on a number of early learning-related topics. These
sessions were collaboratively planned and presented by school and community representatives. This
collaborative planning was considered a strong point of the project and a reason for success.

The establishment and sustainability of the FACES projects at the three sites were based
on a strong foundation of involvement in early learning initiatives, a solid understanding of the
collaborative process, and continual cycles of review and reflection. The role of The Learning
Partnership was significant in facilitating meetings of the three site coordinators, with input from
the FACES Evaluation Team, which supported the sustainability of the projects at each location.
Regular reporting structures, agendas, minutes of meetings, and interim reports all contributed to
the shared information and provided momentum to the project sites.

Challenging conditions and innovative features of the FACES networks.

The FACES networks in each community had both positive enabling features and ongoing
challenging conditions. The enablers at each site included strong local leadership and a collaborative
a focus on families’ needs with a tolerance for ambiguity. The challenges common across sites were
reported as the need for greater time, resources, and clarity.

Steering-committee members experienced various levels of overwhelm when trying to balance
all the competing demands on their time — both as professionals and members of the steering
committee — and a recurring sense of discouragement, at times, that no matter how hard they tried
it was often just not possible to reach the most needy families. Complex challenges encountered
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in balancing time commitments were shared — for example, attempts to effectively balance their
full-time responsibilities (as employees) and their voluntary contributions as part of their role in
the community partnerships aspect of the steering committee, which were often seen as equally
relevant to the interactions with families during their full-time jobs. There was also frustration
around the frequent turnover of staff within local agencies and the inevitable impact this had on
stability in terms of consistency and support for new initiatives. As one steering committee member
emphasized, “It requires us continually to repeat and adapt training and double back to re-develop
common understandings and agreement.”

Another challenge noted by interviewed participants was the need for more resources. In the
words of one participant, “It’s easy to say, ‘Well, we could do this and we could do that.” Of course
we could, but there is a need to operate within the resources that are available.” Embedding FACES
within the normal operation of the partner organizations was an innovation deemed to increase
the longer-term ability of FACES to compete for resources with other projects in the schools and
community. One participant asserted:

Right now FACES is new and bright and shiny. The first years of a project are

usually like that. But in the future, we’re going to need to sustain engagement

and you have to fit well into the big puzzle of what the community is interested

in and focused upon.

As a further challenge, the need for clarity was experienced in the development of the
vision of the project for each community. For example, in Sudbury, the steering committee evolved
with a clear focus on engaging marginalized families and creative solutions were developed to
address ongoing challenges and to nurture sustained action. This work was further informed and
enhanced by the local neighborhood hubs, as led by representatives of the Best Start Network. The
process of achieving the success was not immediate, as reflected by a steering-committee member,
“We had to try to figure out what being part of this committee meant. It’s been kind of a muddy road
but once we figured out where we were going things got a lot clearer.” In all three communities, the
processes of talking, sharing, and informing the conversation from different perspectives around the
table and an openness to innovation moved the committee toward consensus and a clear sense of
direction.

Another challenge related to clarity, discussed extensively, was the meaning of the word
engagement. It became important for educators and community agency staff to continue to learn
about why parents are engaged or not engaged. One FACES participant put it this way, “All parents
want the best for their children. We need to know about what is blocking parents individually and
systemically from active engagement in their children’s learning. We need to remove those blocks
and substitute effective support.” Related to the need for clarity, was the overall perception held
by many participants that the term FACES was not well understood by parents and partners. Many
schools continued to use the term Welcome to Kindergarten™ in reference to the FACES sessions
and instead often utilized WTK/FACES sessions for general communications. The need to clarify
the concept and language related to the initiative was pervasive in the participant interviews and
focus groups.

Research Question 4: Knowledge and Experience Gained from the Three Community
Networks

Lessons learned: Networks as catalysts for change and innovation.
Across the three pilot project sites for FACES, it is evident that the networks created have
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been catalysts for change and innovation in the field of early childhood and school transitions.
FACES in Sudbury has continued to mobilize community partnerships, guided by the project
coordinator and steering committee and build on the energy and enthusiasm with an emphasis on
a project seen as highly relevant to the community (i.e., the increased engagement of marginalized
families).

The FACES Network in Durham has been an energetic undertaking involving centralized
guidance and localized implementation to meet the needs of young children and their families.
The changes which emanated from this network are a greater sense of collaboration among school
and community partners, an increased awareness of effective strategies to engage families and the
development of planning templates and accompanying resources in a binder/handbook collating all
the Best Practice materials related to FACES initiatives for common sharing and understanding.

In Cornwall, many changes were noted by participants due to the FACES project such as
a significant positive impact on building closer relationships among educators and the community
agencies. One participant affirmed,

When we had that day at our school board and all of the Public and Catholic Kindergarten

teachers were there and most of our principals. It was the first time I remember when the two

boards got together on a project like that in one room. It was really neat — ground breaking.
Educators reported that greater mutual understanding and appreciation has developed between
educators and the community agencies. As one person put it, “Teachers are more relaxed with
their community partners. Sometimes community partners just drop in during the day. This is
real progress.” Another change was the opportunity to review Early Development Inventory Data
(EDI). One educator said, “Last year was probably the first time that most kindergarten teachers in
our board anyway, really were able to sit down and see the results.”

In summary, many changes occurred due to the FACES project and the formation of
community networks. Most notably, service agency staff and school staff became better acquainted
and worked together to engage families in their children’s learning. The teachers from across
schools and local boards met, sometimes for the first time with their counterparts to review early
learning data and to plan community initiatives. The stakeholders in early childhood learned more
about each other’s roles and collaboratively reached out to families, utilizing a unified approach.
Children entering school were invited with their families to repeated sessions offered by community
partners and teachers. This was an innovative change to the traditional one-time orientation session
previously offered by some schools. The FACES networks will hopefully be sustained over time with
increased resources and support in the form of release time for personnel from all the community
agencies, including schools to engage and collaborate, physical space to host orientation sessions
and meetings to coordinate events, and early years literacy and math materials for parents to use
outside the classroom to support children’s transition to the classroom. An innovative mindset and
sustained resources were deemed to be important for future success.

Networks informing future policy and practice.

The final research question of “How can the knowledge and experience gained from the
three communities be mobilized to inform policy and practice?” can be answered with a set of
recommendations for policy changes derived from the findings of the present study. Knowledge
mobilization strategies are essential to capitalize on and share new understandings gained from
these three initial FACES projects. As Johnston and Kirschner (1996) found, studying individual
examples of community partnerships is a means of identifying more general principles governing
success. The evaluation of the FACES projects has demonstrated that promoting increased parent
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engagement in children’s early learning is a complex project that will require sustained efforts and
resources over a number of years. Three key understandings resulted from the development of the
FACES networks:

1. Members of a multi-agency network need to begin by focusing on the development of a
shared vision, terms of reference, a collaborative inquiry stance, and a consensus-based
decision-making process. Clear project parameters and defined success criteria are critical
to collaborative work in multi-agency partnerships.

2. Responsive and respected local leadership is necessary to empower knowledgeable, well
organized, and enthusiastic committee members in representing and operationalizing the
mandate of the network.

3. A network to promote increased parent and community engagement is challenging
and complex. Stakeholders are encouraged to use innovative approaches to foster
understandings for community building in diverse communities. Joint responsibility for
healthy child development will facilitate school success.

DISCUSSION AND CONCLUSION

As Block (2009) described, networks are developed through a process of possibility-
focused conversations involving members of the community to develop vision, purpose, and action.
The FACES initiative, across three pilot project sites, was successful in creating innovative and
impactful networks, which resulted in changes to the perceptions and interactions of stakeholders
in early education. These FACES communities provided evidence of the efficacy of combining
community and educational resources in the interest of early learning (Cheminais, 2009; Datnow,
Hubbard, Mehan, 2002). The results of this study align with previous research on the power and
potential of multi-agency partnerships to support early learning and transitions to school (Barclay &
Boone, 1995; Christenson, 2003; Datnow et al., 2002; Glickman, et al., 2009; Yau, 2009).

The similarities and differences among the three communities were significant in their
interpretations of the FACES expectations and timelines. Nevertheless, across all the communities
a key accomplishment was the development of relational trust among representatives of various
agencies and extending increased trust into the broader community. The development of relational
trust within the steering committees supports conclusions from the literature that relational trust is
critical to the development of community partnerships (Adams & Forsyth, 2013; Bryk & Schneider,
2003; Edwards-Groves, Grootenboer, Ronnerman, 2016; Tschannen-Moran, 2014; Turnbull,
Turnbull, Erwin, Soodak, & Shogren, 2015). Bryk and Schneider (2002) purported relational trust is
the glue that allows stakeholders to work together to enhance education and the welfare of students.
The development of strong local leadership for FACES projects was undertaken at each site. The
leadership took different forms in each site, depending on the community’s perceived needs, but
the project coordinator’s role was critical to the success of the projects in all three sites. Each of
the coordinators exemplified the qualities of a visionary leader with varying knowledge, skills, and
experience relevant to the community context. Consistent with the literature (Haines, et al., 2015;
Glickman et al., 2009; Tschannen-Moran, 2014), in all three sites, there was a process in place that
enabled the development of a shared vision among participants. Cheminais (2009) showed that
multi-agency partnerships need skillfully designed tools to assist in their work as they developed
shared vision, common goals and undertake collective action for a continuum of care (Glickman et
al., 2009).

The specific results from this research cannot be generalized to other community groups or
specific sites. The results are specific to the purposes of the research, diversity of participants, their
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social contexts, and three communities (Taylor & Bogden, 1984). Nevertheless, it is possible that
patterns and themes that emerged in the analysis of the data regarding the multi-agency partnerships
in the three communities may be applicable to other settings. The results indicate strongly that
focused and shared leadership, flexibility, and trust were critical to the success of the project. The
FACES initiative had emerged from research evidence supporting the value of family engagement
in early learning (Pushor, 2007). The implementation of varied strategies, meeting the unique
needs of each community resulted in greater involvement of families in transitions to school. These
positive results provide unquestionable confirmation of the need to institutionalize the features of
the FACES project, and network components as described, into the fabric of current society. Future
policy and practices will hopefully provide financial and human resources to communities for
collaborative efforts to engage families in their children’s learning, at all levels of schooling from
entry to graduation. With attention to the new key understandings, policy makers and practitioners
will ensure successful transitions and experiences in school for all learners.
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ABSTRACT

Over half of the school facilities in America are in poor condition. Unsatisfactory school facilities
have a negative impact on teaching and learning. The purpose of this correlational study was to
identify the relationship between high school science teachers’ perceptions of the school’s science
environment (instructional equipment, demonstration equipment, and physical facilities) and
ninth grade students’ attitudes about science through their expressed enjoyment of science,
boredom with science and value of science. A sample of 11,523 cases was extracted from the
High School Longitudinal Study (HSLS:2009), a nationally representative survey of ninth graders
located throughout the United States. The research design was multiple linear regression. The
results showed a weak and yet significant relationship between the science classroom conditions
and students’ attitudes. Demonstration equipment and physical facilities were the best predictors
of effects on students’ attitudes. The results from this study show the importance of appropriate
school facility and resource planning as well as areas for future research.

INTRODUCTION

Educators, policy makers, and industry leaders would like to see more qualified
students moving into STEM fields. Evidence shows that American students are falling behind
in STEM proficiency and interest (Chen, 2013; Peters-Burton et al, 2014). The significance
of this study was to add to the existing body of knowledge by identifying educational facility
condition and available resource variables that may improve high school students’ attitudes
toward science.

The physical conditions of high school buildings across the United States vary
drastically. While many schools boast state-of-the-art facilities, many others are unattractive,
unhealthy, and even unsafe. According to the National Center for Educational Statistics (NCES,
2014) over 53 percent of school facilities in the United States require improvements to be
considered satisfactory. Likewise, the American Society of Civil Engineers (ASCE) gave the
grade of “D” to the nation’s schools due to their overall dilapidated conditions (ASCE, 2013). At
a minimum, much work is needed to simply provide learning environments that are safe and
comfortable for American children.

However, beyond the mere concern for safety and comfort, the condition of school
facilities also affects the teaching and learning process (Cash, 1993; Bowers & Urick, 2011;
Earthman & Lemasters, 2011; Tanner, 2008). Buildings in poor condition or disrepair are not
as conducive to teaching and learning as those that are in satisfactory or excellent condition
(Bowers & Urick, 2011; Earthman & Lemasters, 2011; Tanner, 2008). In essence, unsafe or
uncomfortable conditions in schools prohibit learning, the very goal of schooling.

Earthman and Lemasters (2011) proposed a modern-day theoretical construct model,
originally introduced by Cash (1993), for evaluating school building conditions (See Figure 1).
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This model attempts to illustrate the relationship between school condition and the effects on
work and learning in school spaces. Studies using this model or similar concepts support the
proposition that teachers and students are affected by the conditions of the building and the
condition of classrooms (Earthman & Lemasters, 2009; Earthman & Lemasters, 2011; Horng,
2009; Johnson, Kraft, & Papay, 2012; Johnson et al., 2011: Mompremier, 2012).

Figure 1. School building conditions are the result of various factors and those conditions affect
the occupants.

It is imperative to understand how certain resources provided in learning spaces
help to qualify the physical learning environment (Cleveland & Fisher, 2014; Savasci & Tomul,
2013). Educational resources, such as teaching materials, technical equipment, and student
materials have been found to correlate with the quality and condition of school facilities
(Kozol, 2012; Uline & Tschannen-Moran, 2008; Uline, Tschannen-Moran, & Wolsey, 2009;
Uline, Wolsey, Tschannen-Moran, & Lin, 2010). Subsequently, there is evidence that the
availability of educational resources correlates with academic achievement (Savasci & Tomul,
2013). Certainly, all classrooms and the learning that takes place within them stand to benefit
from high-quality surroundings.

Specifically, Science education stands to benefit from improved standards for
classroom upkeep and modernization. High school science classrooms are specific learning
spaces within the school building requiring the consideration of design, resources and safety
features (Motz et al, 2007; NSTA, 2007; NSTA, 2013). For example, science classrooms are
unique in the need for lab work spaces, plenty of electrical outlets, running water, and other
safety features such as eye washing stations (NSTA, 2007).

The United States Department of Education provides many guidelines for constructing
quality science classrooms. However, many current science classrooms were built before
modern science standards were instituted (Motz et al, 2007). Unfortunately, even new
science classroom construction planning often ignores design standards that incorporate
flexibility, increased space for movement, and ample equipment due to the increased costs
of providing these features (Motz et al.,, 2007). Studies have been conducted about certain
technologies and pedagogies within science classrooms (Berk et al., 2014; Campbell, Zhang,
& Neilson, 2011; Chen, 2013; De Jong, Linn, & Zacharia, 2013; Freeman et al., 2014; Gilmore,
2013). However, research specifically examining the effects of high school science classroom
conditions on students’ attitudes about science is scarce. The focused examination of the
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effects of the science classrooms and available science resources could add to the existing
body of literature by increasing understanding about possible variables affecting students’
attitudes toward science. Such studies will be valuable for stakeholders and decision makers
when planning school building funding and resource allocation. Effective school building
improvements and effective distribution of resources could encourage teachers and students
and ultimately increase academic achievement.

Given the established evidence that classroom resources affect student performance,
this study identifies predictive relationships between the quality of science learning spaces
and ways in which this quality affects students’ feelings about the field of science. The purpose
was to identify the relationship between science teachers’ perceptions of their classroom
facilities and students’ attitudes toward science using archival and nationally representative
data from the High School Longitudinal Study of 2009 (NCES, 2012).

Planning for modern, effective research-based teaching methods require appropriate
educational facilities and resources. The research questions examined how accurately ninth
grade students’ enjoyment with science, boredom with science, and value of science could
be predicted by the science classroom facility conditions and the available resources of
demonstration and instructional equipment.

LITERATURE REVIEW

The end target of this review was to explore how science classroom conditions and
available resources affect students’ attitudes toward science. Searches for available and valid
studies were conducted in the areas of school building conditions, school building effects on
students’ academics and behavior, available educational resources and the possible effects,
current science classroom conditions, and the effects of the science classroom conditions and
available resources on students’ attitudes.

As stated earlier, many schools in America are in poor or unsatisfactory conditions.
Kozol (2012) brought this to light when he wrote about the substandard K-12 facilities in low-
income communities. Many schools in poor districts lack basic elements such as appropriate
climate control, working plumbing, and adequate lighting. Research conducted over the
last two decades has provided evidence that unsatisfactory or poor building conditions
are correlated with a decline in academic success (Earthman, 2006; Earthman, Cash & Van
Berkum, 1996, Lemasters, 1997).

Generally, evidence suggests that the condition of school facilities affects occupants’
attitudes and performance (Bowers & Urick, 2011; Cleveland & Fisher, 2014; Earthman
& Lemasters, 2011). Science students in satisfactory facilities have been shown to score
2-4%higher than students in unsatisfactory buildings (Bullock, 2007). Similar remarkable
findings have been shown in several other academic disciplines among high school students
(Buckley, Schneider, & Shang, 2004; Blincoe, 2008).

Three recent studies in particular have investigated facilities’ effects on student
academic achievement (Uline & Tschannen-Moran, 2008; Uline et al., 2009; Uline et al.,, 2010).
School social climate was clearly identified as a link between school facility conditions and
student achievement (Uline & Tschannen-Moran, 2008). In other words, if the school facilities
are in poor quality the school climate is negatively affected and this in turn has a negative
impact on achievement.

A second study in the series was a multiple case study that discovered themes relating
to the perceived quality of the physical school structure (Uline et al., 2009). These themes

Educational Planning 29 Vol. 24, No. 4



consisted of movement, aesthetics, lighting, adaptable classrooms, and the density of the
population of the building. The emerging themes showed the importance of students feeling
a sense of ownership and autonomy within the learning spaces and the ability to move easily
throughout the building (Uline et al., 2009). Recent literature has continued to support these
findings (Baker & Bernstein, 2012; Tanner, 2015).

The third and final study in the series by Uline et al., (2010), conducted in a western
state, found a strong relationship between the quality and condition of school buildings and
school social climate. The use of different demographic areas for these studies supports the
conclusion that effects of school building conditions are not merely regional. .

Teachers are also affected by the conditions of the school building. Current literature
affirms that there is a relationship between the physical work environment of teachers and
their resultant positive or negative attitudes about teaching (Earthman & Lemasters, 2009
Leigh (2012). Teachers tend to react with positive attitudes when buildings are maintained or
improved (Bailey, 2009). Uline etal., (2010) also found evidence to indicate the physical school
building can have an influence on a teacher’s choice to work in a certain school. Teachers in
less than satisfactory facilities feel less supported and are often less successful than those in
facilities that provide clean, safe, and encouraging learning spaces (Ladd, 2011).

Science Classrooms and Available Science Resources

Science classrooms are notimmune to the need for repair and improvement. However,
an additional layer of concern for science classrooms specifically is the need for additional
elements to be both functional and safe for the teachers and students to explore effectively
the subjects inherent to studying science (NSTA, 2013). For example, Kozol (2012) identified
a number of schools where science labs had broken plumbing, inadequate lab tables, little or
no laboratory equipment, and a lack of basic supplies. Students are obviously underserved
in classrooms where even the most basic science experiments cannot be adequately or safely
conducted.

Early onin the research about the effects of school buildings on academic achievement,
Cash (1993) stated “science achievement scores were better in buildings with better science
laboratory conditions” (p. 7). Hands-on learning experiences are essential to learning science,
and the need for the appropriate facilities and resources are critical for educators to provide
these fundamental experiences (Berk et al., 2014; Campbell et al., 2011; Chen, 2013; De Jong
etal, 2013; Freeman et al., 2014; Gilmore, 2013).

Science classrooms also need adequate space to be conducive to hands-on activities
(NSTA, 2013). In order for teachers to use pedagogy that involves active engagement of
students in the area of science, teachers must have access to appropriate classrooms spaces
and stations in addition to appropriate demonstration and instructional equipment (NSTA,
2013).

In 2007, National Science Teachers Association (NSTA) listed declarations for science
rooms that remain in place as current guidelines. These declarations include the following:
science classrooms should only be used for science; enough space should be provided for each
student as well as the adequate number of lab stations with access to gas, electricity, and water;
correct safety equipment, correct technical, and support equipment for instruction should be
provided; and adequate storage space for needed supplies should be readily available (NSTA,
2007).
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First, science labs should not be used for non-science classes, especially by non-
science teachers, because these teachers may not be aware of the safety precautions
necessary around the specialized equipment (NSTA, 2007). Second, adequate space should be
available, and therefore, a science lab should not be overcrowded. Overcrowding is a concern
in any educational setting, however, it is of special concern in science classrooms, where
overcrowding increases risks of accidents and injuries (Motz et al,, 2007). Overcrowding
includes the following factors: the number of students in the class, the workspace available to
each student, and the maximum allowed occupancy for the classroom (NSTA, 2014).

Third, appropriate and adequate lab spaces and the equipment necessary for each
student to participate in demonstrations are critical to provide a suitable learning environment
and also toinsure the highestlevel of safety (NSTA, 2013). The science classroom and lab should
also provide workstations for students with disabilities (NSTA, 2007). Science curricula also
require access to outdoor areas as part of the science classroom and curriculum, and these
considerations should be part of science classroom design (NSTA, 2007). Fourth, adequate,
appropriate, and secure storage should be provided for science lab chemicals that could be
dangerous if handled inappropriately (Chan & Dishman, 2011, NSTA, 2007).

Technology in The Science Classroom

In addition to the science resources already mentioned, technology resources need to
be considered. Classrooms for science related studies are more effective if they offer access
to technology (Shen, Lei, Chang, & Namdar, 2013; Shieh, 2012). Technology has been found
to help students become more interested in their science subject within the classroom as well
as increasing their extra-curricular participation in science activities (Butler et al., 2014; Shen
et al,, 2013; Shieh, 2012). One study by Shieh (2012) found evidence to support the use of
specific physics technology, Technology-Enabled Active Learning (TEAL). Another study found
Technology Enhanced Model-Based Instruction (TMBI), another pedagogical technique that
utilizes technology and group learning, to improve science achievement (Shen et al., 2013).

An important technology consideration of modern science classrooms is the inclusion
of the required technology for virtual labs. De Jong et al., (2013) conducted a study comparing
the value of physical and virtual laboratories, and found that both have advantages for
learning. However, a combination of both physical and virtual lessons appeared to have the
most positive impact on achievement. The use of science equipment in physical labs helped
the students develop practical skills in a real-world situation that included problems with
equipment, flaws in measurements, and observations over a long period of time (De Jong et
al.,, 2013).

The virtual labs have advantages in that experiments do not need to take as much time
to complete and elements such as heat and time can be altered in ways that are not possible
within many physical laboratories (De Jong et al., 2013). Both physical labs and virtual labs are
helpful as stand-alone features of a science classroom; however, the most advantage appeared
to be when the two were used in combination.

Student Attitudes toward Science: Enjoyment, Engagement and Value

Students’ attitudes toward science can be predictive of their achievement and future
plans in the field; therefore, understanding variables that contribute to students’ attitudes
toward science could be beneficial in helping to encouraging positive attitudes and ultimately
helping students to be more successful (Newell, Tharp, & Moreno, 2015). With studies showing
that students’ attitudes toward science, including their self-efficacy and interest in the subject,
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can reflect their future participation or career plans (Newell et al., 2015; Unfried, Faber,
Stanhope, & Wiebe, 2015), and with the decrease in students entering the STEM field it is
more important than ever to understand and promote positive attitudes toward the sciences.
With this being the case, educators at all levels are encouraged to discover ways to improve
students’ attitudes toward science (PCAST, 2010; Unfried et al., 2015).

Certain ways to improve attitudes have already been identified. Such as evidence
showing that students find more value in their science classes when they do hands-on
experimentation than if they are just passively receiving the information (Campbell et al.,
2011; Gilmore, 2013). Also, evidence supports the theory that active learning increases
students’ interest in science and their confidence in being able to perform and apply science
concepts (Berk et al,, 2014). One particular study demonstrated the success of using hands-
on medical problem solving to increase student self-efficacy in that area of science (Berk et
al,, 2014). This type of problem solving requires specific equipment and classroom space.
Another study by Freeman et al.,, (2014) also found that with all class sizes active learning
helped to increase overall academic achievement and decrease failure rates. A meta-analysis
that examined 225 studies supported the positive effects of active learning for STEM classes
(Freeman et al.,, 2014).

Campbell et al,, (2011) emphasized that in order to do true science experiments,
teachers and students have to access to the correct lab space and resources. They also
discussed the importance of hands-on activities that cause the students to get “messy” while
learning science, in order to experience the true value of the subject.

Since science classrooms vary drastically along with the school facilities around the
nation, an assumption could be made that students’ attitudes about science could be affected
by the quality of the facilities and resources available at their schools. The inequities may
be contributing to lower interest and lower achievement for those students that do not have
adequate access (Carter & Welner, 2013). As stated earlier, Kozol (2012) witnessed science
classrooms in deplorable conditions and without science equipment for demonstrations or
experimentation. How can educators be expected to help promote positive attitudes toward
science if they are unable to demonstrate and draw their students into active participation?

Summary

Although much research has been conducted in the area of school facility effects, the
need remains for replicate studies, studies with larger and more nationally representative
samples, studies that examine subject specific classrooms, and studies that assess individual
features within educational spaces. Currently, evidence shows that the conditions of the
physical school buildings affect teaching and learning (Baker & Bernstein, 2012; Cash,
1993; Lemasters, 1997; Uline et al,, 2010; Earthman & Lemasters, 2011) and the health of
the occupants (Angelon-Gaetz et al., 2014; Baker & Bernstein, 2012; Muscatiello, 2015) and
suggest that appropriate classrooms, and resources, including appropriate and adequate
technology, increase academic achievement (Baker & Bernstein, 2012; Tanner, 2015).

In addition to researching the effects of the physical facilities, this review identified
the importance of appropriate equipment and resources within classrooms, specifically
within science classrooms. Research was scant on the need for appropriate science
equipment; however, many studies discussed the benefits of hands-on learning in science
classrooms, which require flexible spaces (Duncanson, 2014) and access to equipment and
supplies (Savasci & Tomul 2013). To perform many types of hands-on learning, teachers and
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students need access to the appropriate instructional and demonstration equipment as well
as appropriate technology.

This literature review highlights the need to focus on the effects of science classroom
facilities and equipment on students’ attitudes toward science. Antiquated, over-populated
classrooms certainly do not provide appropriate learning spaces for teaching and learning in
any discipline, especially science.

DATA AND PROCEDURES

This correlational study investigated a predictive relationship between high school
science teachers’ perceptions of the physical classrooms and school science resources and ninth
grade students’ attitudes about their current science class. The predictor variables obtained
from HSLS:09 were science teachers’ responses to questions about the effects of available
instructional equipment, available demonstration equipment, and the available physical
facilities for science instruction. Instructional equipment was defined as the equipment that
students would use during instruction (NCES, 2011a). Demonstration equipment was defined
as the equipment used by the teacher during instruction for the purpose of demonstrating
science concepts (NCES, 2011a). The physical facilities were defined as the classroom in
which the teacher was teaching the subject of science (NCES, 2011a). The criterion variables
were the students’ responses to questions about their attitudes toward the subject of science
in which they were enrolled at the time they filled out the survey. The individual criterion
variables were students’ enjoyment of their science class, boredom with their science class,
and perceived value of their science class (NCES, 2011a).

Participants and Setting

The High School Longitudinal Study of 2009 (HSLS:09) is the fifth and most recent
in a series of longitudinal studies conducted by NCES to examine trends in education, and
was intended to examine transitions of high school students from their high school freshman
year into adulthood, focusing on their choices related to STEM education and careers (NCES,
2011a). The population of HSLS:09 was all ninth graders in 2009 from across the United
States attending a school that had both ninth and eleventh grades (NCES, 2011a).

The sample collected for HSLS:09 consisted of a two-step process. First, 1,889 schools
were randomly identified from across the nation. Of those 1,889 schools, 944 participated in
the HSLS:2009. Second, approximately 25 ninth grade students were randomly chosen from
each of those 944 schools (NCES, 2011a). Students with severe disabilities or barriers of
language were excluded from the sample. The students were the primary unit of analysis and
numbered 24,658. Science teachers were chosen for participation only if they were teaching
one of the sampled students (NCES, 2011a). The variable used for this study, both from the
ninth-grade students and the science teachers, was obtained in the fall of 2009 (NCES, 2011a).

Sample For The Study

The researcher of this study further refined the sample from the HSLS:09 dataset by
deleting all cases with any of the missing predictor or criterion variables. The final number
of cases totaled 11,523. The make-up of the student sample (N = 11,523) for the criterion
variable is shown in Table 1.

Educational Planning 33 Vol. 24, No. 4



Table 1:  Demographics of Student Sample

Sex
Male 5762
Female 5761
Race/ethnicity
American Indian/Alaska Native 68
Asian/Pacific Islander 986
Black or African American 999
Hispanic 1627
White 6811
Other race, more than one race or missing 1032

Schools attended by Region

Northeast 1689
Midwest 3156
South 4238
West 1719
Missing/Not Applicable 721
Schools attended by locale
City 3002
Suburban 3264
Town 1366
Rural 3172
Missing/Not Applicable 719

Educational Planning 34 Vol. 24, No. 4



The make-up of the teacher sample (N = 11,523) for the predictor variables consisted
of the science teachers of the sampled students. Teacher gender, race/ethnicity and the highest
degree earned are displayed in Table 2.

Table 2. Science teacher demographics

Sex
Male 5066
Female 6456
Missing 1
Race/ethnicity
Asian/Pacific Islander 219
Black or African American 423
Hispanic 395
White 10233
Other race, more than one race or missing 253

Highest degree earned

Bachelor’s degree 4911

Master’s degree 5834

Educational Specialist diploma 380

Ph.D./M.D./law degree/other prof degree 398
Instrumental

The data used for this study came from two instruments that are both part of The High
School Longitudinal Study of 2009 (HSLS:09). The instruments are HSLS:09 Base Year Student
and Base Year Science Teacher Questionnaire (NCES, 2011a). The purpose of the HSLS:09 was
to “attempt to identify factors such as motivation, beliefs, and interests that lead to academic
goal-setting and decision-making” (NCES, 2011a, p. iii).

The student survey

The student survey contained questions about demographics, school related
experiences, locating information, and subject related topics (NCES, 2011b). The student
instrument was designed to take no more than 35 minutes and was to be administered by
computer during a school day. However, a few of the surveys were administered by phone to
students who were unable to complete them at school. The variables used for this study were
taken from questions that consisted of four-point Likert scale responses.

The teacher survey

The web-based science teacher questionnaire was designed to take less than 30
minutes and could be completed at the convenience of the teachers (NCES, 2011b). The
variables used for this study were taken from questions that consisted of four-point Likert
scale responses.
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Procedures

The complete dataset was acquired through the Education Data Analysis Tool (EDAT)
section of the NCES website (NCES, n.d.) and was downloaded directly unto the researcher’s
password protected computer and then imported into SPSS 22. This dataset consisted of all
surveyed students as individual cases. Each individual student case had all the variables from
the student survey, the teachers’ surveys, the parent’s surveys, and the administrators’ surveys.

The researcher identified the necessary variables to be extracted out of the 4000
plus available variables using the documentation available on the dataset (NCES, 2011a). The
researcher used EDAT to create a syntax file that could be run through SPSS to sparse out the
required variables from the complete HSLS:09 dataset. The researcher then ran the syntax
file and extracted the necessary variables. The researcher then manually coded the remaining
variables to ensure that missing data would be examined appropriately. Missing data had
originally been entered as -9, -8, and -7. Through the discrete missing variable feature on
SPSS those entries could be excluded from analysis. In other words, cases where responses on
the necessary variables were missing from the student or science teacher were excluded from
the dataset. The final number of cases with all the predictor and criterion variables equaled
11,523 cases. Once the dataset had been downloaded, extracted and prepared for the study it
was ready for the data analysis.

DATA ANALYSIS AND SCREENING

Prior to data analysis, the data was screened for missing data and data inconsistencies
using the sort function on SPSS. Data screening was conducted on each of the predictor
variables (instructional equipment, demonstration equipment, physical facilities) and
criterion variables (enjoyment of science, value of science, and boredom with science).

Box and whiskers plots were used to detect outliers on each of the predictor and
criterion variables. Outliers were found on the criterion variable of students’ value of science.
The researcher then produced standardized z scores and found all within normal range
(between -3.30 and +3.30) as defined by Warner (2013, p. 153). The lowest z-score was -2.72
and the highest z score was 1.13. Normality was then examined through a series of histograms
and found tenable.

Assumption Testing

Multiple linear regression analysis required that assumptions of bivariate outliers,
multivariate normal distribution, and the absence of multicollinearity be met (Warner, 2013).
Scatterplots were used to determine the assumptions of bivariate outliers and multivariate
normal distribution and the relationships between the criterion and predictor variables were
found tenable.

The assumption of the absence of multicollinearity for the predictor variables was
then assessed using the variance inflation factors (VIF). They were all within normal range
of 1 and 5 indicating the predictor variables were not correlated strongly (Green & Salkind,
2011). See table 4 for variance inflation factors.
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Table 4: Variance Inflation Factors

Variables VIF
Predictor
Instructional equipment - N1ISTUEQUIP 1.42
Demonstration equipment - NIDEMOEQUIP 1.42
Physical facilities - N1FACILITIES 1.42

After data screening was conducted and assumptions were tested, three multiple linear
regressions were run to analyze each null at the 95% confidence level. A multiple regression
analysis was conducted to evaluate how well science teachers’ perceptions of their classroom
and available resources predicted high school students’ attitudes about science.

FINDINGS

Descriptive Statistics

The mean and standard deviation for each of the variables (N = 11,523) are displayed
in Table 3.

Table 3: Mean and SD for each variable.

Variables Mean SD
Criterion
Enjoyment of science - SISENJOYING 2.20 .82
Science is a waste of time - SISWASTE 3.12 .78
Boredom with science - SISBORING 2.72 .89
Predictor
Instructional equipment - N1ISTUEQUIP 1.88 1.04
Demonstration equipment - NIDEMOEQUIP 1.99 1.06
Physical facilities - N1FACILITIES 1.79 1.11

Research Question One

The first research question looked at students’ enjoyment of science class and the
teachers’ perceptions of the instructional equipment, demonstration equipment, and the
condition of the school building. The multiple linear regression, with all three of the predictors,
was statistically significant, R = .05, R? = .003, adjusted R? =.002, F(3,11519) = 9.68, p < .01.
Meaning approximately .2% of the variance of student enjoyment could be predicted from
the linear regression of these variables. As the linear combination of predictors indicated
an increase in the teacher’s perception that their teaching was limited, student enjoyment
decreased. The null hypothesis was rejected.
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The best predictors of high school students’ enjoyment of their science class were
demonstration equipment (p <.001) and facilities (p <.001). Instructional equipment was not
a significant predictor of students’ enjoyment of their science class (p = .34). The strength of
each individual predictor was analyzed through partial correlation. The partial correlations
showed the relationship between the criterion variable and each predictor variable while
controlling for the other predictors. These results showed that demonstration equipment
(rpam.a, =.04) and the condition of the facilities (rpam.a, = -.03) were statistically significant (p <
.001). Demonstration equipment shortage had a weak relationship with students’ decreased
enjoyment of their science classes. The correlation between facilities and students’ enjoyment
of science is significant, however it is below an extremely small effect size. Instructional
equipment (rp = - .01) did not have a statistically significant relationship with student

artial —

enjoyment (p = .34). See table 5.

Table 5:  Partial Correlations of Predictor Variables with Criterion Variable Enjoyment of
Science

Variable B Sig. Partial Correlations Sig.
Instructional Equipment -.01 .34 -.01 .34
Demonstration Equipment .05 .00 .04 .00
Facilities -.03 .00 -.03 .00

Research Question Two

The second research question examined students’ boredom of their science classes
and the teachers’ perceptions of the instructional equipment, demonstration equipment,
and the condition of the school building. The multiple linear regression, with all three of
the predictors, was statistically significant, R = .05, R? =.003, adjusted R? =.002, F(3,11519)
=9.812, p <.01. Meaning approximately .2% of the variance of student boredom could be
predicted from the linear regression of these variables. The null hypothesis was rejected. The
data could be interpreted as an increase in teachers’ perceived limitations indicated a decrease
in student boredom. The results are contradictory to the first null and should be interpreted
with caution as the student question about boredom was negatively worded which can cause
confusion (Johnson, Bristow, & Schneider, 2011).

The best predictors of high school students’ boredom of their science class were
demonstration equipment (p <.001) and facilities (p <.001). Instructional equipment was
not a significant predictor of students’ boredom of their science class (p =.19). The strength
of each individual predictor was analyzed through partial correlation. See table 6. The partial
correlations showed the relationship between the criterion variable and each predictor
variable while controlling for the other predictors. These results showed that demonstration
equipment (rpam.a, = -.demonstration equipment shortages limited teaching the students’
boredom with science increased. The correlation between facilities and students’ boredom
with science is significant, however it is however it is below an extremely small effect size.
Instructional equipment (rp = .01) did not have a statistically significant relationship with

artial —

student boredom (p = .19). See table 6.
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Table 6: Bivariate Correlations of Predictor Variables with Criterion Variable Science is Boring

Variable B Sig. Partial Correlations Sig.
Instructional Equipment .02 19 .01 .19
Demonstration Equipment |-.06 .00 -.04 .00
Facilities .04 .00 .02 .00

Research Question Three

The third research question looked at students’ value of science class and the teachers’
perceptions of the instructional equipment, demonstration equipment, and the condition
of the school building. The multiple linear regression, with all three of the predictors, was
statistically significant, R = .05, R* = .003, adjusted R? = .003, F(3,11519) = 10.818, p < .01.
Meaning approximately .3% of the variance of student value could be predicted from the linear
regression of these variables. The null hypothesis was rejected. The data could be interpreted
as when the linear combination of predictors indicated an increase in teaching hindrances,
student value of science increased. The results are contradictory to the first null and should
be interpreted with caution as the student question about value was negatively worded which
can cause confusion (Johnson etal,, 2011).

The best predictors of high school students’ responses to value or whether science is
waste of time were demonstration equipment (p <.001) and facilities (p < .01). Instructional
equipment was not a significant predictor of students’ value of their science class (p = .45).
The strength of each individual predictor was analyzed through a partial correlation. See
table 7. The partial correlations show the relationship between the criterion variable and
each predictor variable while controlling for the other predictors. These results showed
that demonstration equipment (r, . = -.04) was statistically significant (p < .001) and the
condition of the facilities (r ., = .02) was statistically significant (p <.05). As demonstration
equipment shortages increased the limitations on teaching, students valued science less. The
correlation between facilities and students’ value of science is significant, however it is so
small that it is not considered even an extremely small effect size. Instructional equipment
(r = -.01) did not have a statistically significant relationship with student enjoyment (p =

partial -

45). See table 7.
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Table 7:  Bivariate Correlations of Predictor Variables with Criterion Variable Science is a
Waste of Time

Variable B Sig. Partial Correlations | Sig.

Instructional Equipment .01 45 .01 45

Demonstration Equipment -.05 .00 -.04 .00

Facilities .02 .00 .02 .01
DISCUSSION

The purpose of this correlational study was to examine whether science teachers’
perceptions of their physical classroom environment and available resources had any
relationship to their ninth-grade students’ attitudes toward science. Evidence is growing that
the physical school environment has effects on learning (Cash, 1993; Earthman & Lemasters,
2011). This study sought to add to the literature by examining a possible relationship between
the effects of the physical science classroom and students’ attitudes regarding science
(enjoyment of science, boredom with science, and value placed on science).

A significant relationship was found among the linear combination of predictor
variables and each of the criterion variables: enjoyment, boredom, and value or perceived waste
of time. In other words, if the available equipment and facilities were inadequate, the students’
attitudes were affected. The best predictors of high school students’ attitudes toward their
science class were demonstration equipment and facilities. However, these relationships were
weak and should be interpreted with caution.

Enjoyment, an indicator of intrinsic motivation based on the self-determination
theory (SDT), is one emotion or attitude that can be predictive of student engagement and
academic success (Reeve, 2012). Reeve (1989) stated, “Enjoyment contributes to intrinsic
motivation by sustaining the willingness to continue and persist in the activity” Evidence
suggests that students’ attitudes toward science, including enjoyment, correlate with their
achievement in the subject (Newell et al., 2015). Meaning that a higher level of enjoyment will
coincide with a higher level of achievement. Therefore, if students have higher enjoyment
due to better demonstration equipment and facilities, then they would be more likely to have
higher achievement. This logic would support other literature, which suggests a positive
relationship between educational facility conditions and achievement (Baker & Bernstein,
2012; Blincoe, 2008; Buckley et al., 2004; Bullock, 2007; Lemasters, 1997; Uline et al., 2010;
Earthman & Lemasters, 2011). Cash (1993) specifically stated that science achievement was
higher in schools with higher quality science labs.

Boredom is the lack of interest and/or motivation to engage in an activity. Lack of
engagement contributes to lack of achievement (Reeve, 2012), thus an increase in boredom
could coincide with a decrease in achievement. This logic would support other literature,
which suggests a positive relationship between educational facility conditions and achievement
(Baker & Bernstein, 2012; Blincoe, 2008; Buckley et al., 2004; Bullock, 2007; Lemasters, 1997;
Uline et al,, 2010; Earthman & Lemasters, 2011). Just as with enjoyment, the results of this
study on the variable of boredom suggest that facilities influence student boredom.

Value, or students’ perceived importance or usefulness of science, is important to
science achievement (Newell et al., 2015). The higher value students place on science could
coincide with their effort and engagement (Newell et al,, 2015; Reeve, 2012). Just as with
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enjoyment and boredom, the results of this study on the variable of value are in support of
studies that suggest that facilities have effects on occupants (Baker & Bernstein, 2012; Blincoe,
2008; Buckley et al., 2004; Bullock, 2007; Lemasters, 1997; Uline et al., 2010; Earthman &
Lemasters, 2011).

IMPLICATIONS

Studies have shown that school facility conditions affect the occupants (Bowers &
Urick, 2011; Cash, 1993; Cleveland & Fisher, 2014; Earthman & Lemasters, 2011; Lemasters,
1997, Tanner, 2015) and that resources available can be correlated with the condition
of facilities (Carter & Welner 2013; Kozol, 2012). Most educational facility studies have
been conducted at a regional or state level (Tanner, 2015) and few have been conducted
that specifically examine science classrooms. This study added to the body of knowledge
by examining the relationship of a nationally representative sample of science teachers’
perceptions of the physical high school science classroom environment and their ninth-grade
students’ attitudes about science.

Educators are encouraged to increase the interest and achievement of students in
science fields; therefore, it is imperative to understand the factors that contribute to students’
positive attitudes and success. This study helps to identify variables that appear to have an
impact on students. Demonstration equipment, the equipment used by the teacher during
instruction, appeared to have the most impact. These findings suggest that different types of
science classroom equipment might play different roles in students’ enjoyment and value of
science. These findings also suggest that certain types of equipment in the science classroom
have more impact than the physical classroom conditions.

LIMITATIONS

The threats to internal validity include all unknown variables that affected the
responses of the teachers and students. There are many variables that studies such as these
are unable to control for that would affect the teachers’ perceptions of their classrooms and
the students’ attitudes toward science. The internal threat of subjectivity is also a concern as
the survey questions for the teachers and students were about their perceptions. There is also
the concern about the unclear definition of the variables chosen for this study as well as the
use of the word attitude to encompass those variables.

On the teachers’ survey the options available for the teachers to choose about the
condition of the facilities and the availability of resources were not based on pre-defined
levels. The school buildings could have been considered satisfactory or unsatisfactory with
a standardized assessment and the teachers could have indicated the opposite conditions in
their classrooms. Two teachers with similar classrooms and available resources could have
answered the questions differently. There was no indication about important classroom
conditions such as whether the classrooms were overcrowded or whether the classrooms
being used for science were indeed designed for science instruction. There was also no
indication as to whether or not classrooms were unsafe for any reason. A concern also exists
about the reasoning of the high number of teachers who chose not to fill out the surveys.

Another limitation could have been the timing of the survey participation as it was
filled out early in the ninth-grade year. Students could have been answering the questions
based on their previous experiences in science rather than their current classroom experiences.
Research also indicates that student attitudes toward science are established before they
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enter high school (Newell et al, 2015). The students’ attitudes toward science could have
been affected by many variables outside of the school condition and available resources.

Another consideration about the surveys is that both the student and teacher surveys
used positively and negatively worded questions. Evidence shows that negatively worded
questions can lead the answers to be more negative and they can confuse those taking the
survey (Johnson et al, 2011). For the variables used for this study the students had one
positively worded question and two negatively worded and the teacher had three negatively
worded. This could have affected the way these questions were completed. Another concern
about the results is that the statistical significance could have been due to the sheer number of
cases (N = 11,523); however, the consistency with the three research questions suggests this
is not likely.

The threats to external validity or whether the study is applicable to other groups
include the fact that the dataset used for this study was from 2009 and the responses of
students and or teachers being asked the same questions today or in the future might be
different.

RECOMMENDATIONS FOR PLANNING AND FUTURE RESEARCH

Even though extensive planning already goes into the design of school facilities and
many studies have already been conducted on the effects of school facilities that have influenced
this planning, many gaps remain. This study contributes to the knowledge however, by no
means completely fills in a gap. However, as studies advance the knowledge and these gaps
are filled, planning and allocating for construction and distribution of resources will become
more informed and more effective. Evidence has shown that planning classroom design and
layouts appropriately can increase teachers’ ability to choose the best teaching methods in
order to engage students (Ford, 2016). This study raises awareness that science classrooms
have specific needs to accommodate effective pedagogies to inspire and motivate students to
remain interested in science fields.

One idea for future study of facilities in general would be to establish a nationwide
dataset that investigates specific school building features and elements of school buildings
and examines correlates of those variables with occupants’ performance, behaviors, and
attitudes. Specific types of classrooms could be examined, including science classrooms.
Such a database would be strengthened if it were based on a specific theory that pertains
to performance and attitudes which could offer a clearer understanding of combinations
of variables. Such theories that could be helpful include, however, are not limited to Self-
Determination Theory (SDT), (Deci, Vallerand, Pelletier, & Ryan, 1991) or expectancy-value
theory (EVT), (Eccles et al., 1983). Examining students’ attitudes in light of SDT could focus
on occupants’ feelings of well-being and levels of autonomous motivation (Ryan & Deci, 2017).
Examining student attitudes in light of EVT could focus on their beliefs about the occupants’
competence on a given task and the value of that given task (Wigfield & Eccles, 2000). The use
of either of these theories in specifically examining students’ attitudes toward science could
be helpful as students’ attitudes are often predictive of their achievement (Newell et al., 2015).

Baker and Bernstien (2012) as well as Tanner (2015) suggest changing the focus
of school facility studies from those focused on whether school buildings are adequate or
inadequate to those that are functional and high performing. Understanding about individual
building elements and combinations of elements may further this research. With a nationwide
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dataset that focuses on facility questions, it might be easier to control for mediating variables
such as school climate, socio-economic variables, community engagement, etc. A national
study that was conducted longitudinally such as the one used for this study may be able to
investigate relationships between facilities and occupants at different ages and grade-levels.

Future studies on the effects of science classroom conditions, available resources, and
available technology on student attitudes could be conducted using different grade levels, and
different ages of students. Such studies could provide more understanding about individual
elements and also subject specific elements such as those necessary for biology, physics, earth
science, or chemistry. With such studies, it would be critical to include an investigation of
technology within the science classroom. With the continued increase in technology use this
will be an ever-changing area in need of analysis.

Additional studies could be conducted that investigate how school building conditions
affect teacher retention. Teacher retention is a concern in our nation especially with math and
science teachers. Understanding how the physical school conditions affect teachers’ health,
attitudes, performance, and ultimately retention rates could be helpful. If building conditions
could be identified that affect teacher turnover, then changes and/or improvements might be
planned for that would remedy what is becoming an epidemic problem in America. Buckley et
al. (2005) examined teachers’ reasons for leaving specific schools, or for leaving the profession
of teaching entirely, and found the quality of school facilities did influence their decisions.

Any studies that increase the understanding of school building conditions and more
specifically those elements and features that have the most impact on occupants will increase
the knowledge available to facility planners and maintainers. This study demonstrates that
science classroom conditions and the available resources within those classrooms have an
effect on the students’ attitudes towards science. Planners will do well to be aware of this
and to conduct further investigations into the elements and features that will have the most
impact.

CONCLUSION

All the null hypothesis in this study were rejected yet the relationships between
the conditions in science classrooms and students’ attitudes were extremely weak. These
results suggest that available science equipment and science classroom facilities do have a
relationship with students’ attitudes of enjoyment, boredom and whether students value
science or perceive it is a waste of time. For the sake of this conclusion the three attitudes of
enjoyment, boredom, and value will be combined and discussed as students’ attitudes toward
science. This is being assumed even though Reeve (1989) suggested a clear difference between
enjoyment and interest, which can be seen as a value and/or the opposite of boredom, and
the variance inflation factor (VIF) scores for these variables also clearly showed that each
variable measured a unique aspect of attitude. The relationships between the predictors
and each criterion variable were extremely weak; however statistically significant, meaning
the conditions of the science facilities and available resources did affect different aspects of
students’ attitudes.

Extensive research exists on students’ attitudes based on self-determination theory
(SDT) and for that reason this researcher proposes using this theory to further examine these
results considering what is known about students’ attitudes and motivations. SDT proposes
that optimal motivation occurs when a person feels autonomy, competence, and relatedness
to others (Deci & Ryan, 1985). This researcher proposes that regardless of the physical
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conditions of the science classroom and adequacy of available resources, the influence of
teachers who can promote the feelings of autonomy, competence, and relatedness within
students outweighs these variables. This does not mean that educational facility conditions
should not be considered; however, it suggests that many other variables are influencing
classroom outcomes. In optimal conditions, teachers would not need to accommodate for
poor facilities or lack of appropriate equipment.

The student-teacher dialectical framework within self-determination theory explains
that the learning environment either supports or thwarts the positive emotions and positive
attitudes of students such as those being examined in this study that in turn affect motivation
(Reeve, 2012). This framework does not consider the physical facilities; however, evidence
is available that shows the physical condition of learning spaces and the available resources
contribute to the overall classroom environment and the climate within the school (Uline
et al, 2010). Evidence also shows that the overall climate within the school influences the
occupants (Uline et al.,, 2010).

In addition, studies are available on the effects of redesigned science classrooms
at the college level. Improvements to college science classrooms have shown to produce
increases in interest, engagement, and achievement (Park & Choi, 2014). Studies of college
science classrooms have also shown that the more a classroom environment promotes student
autonomy both socially and physically, the more likely students are to have positive attitudes
about the subject (Ratelle et al., 2007).

With the considerations about the effects of the school climate it could be surmised
that although the physical conditions of the learning spaces do influence the students, there
are other variables that may have more of an effect. It can be assumed that other variables
whether they correlate with the school conditions or not, have a stronger influence over
students’ attitudes. The climate of the classroom, whether it is in poor physical condition
or not, can be more influenced by the attitude of the teacher and the techniques the teacher
employs. Science teachers could be utilizing teaching methods that encourage students’
feeling of autonomy, competence, and relatedness through maintaining students’ attention
and engagement.

The fact that demonstration equipment, the equipment used by the teacher, had
the most predictive value may mean that if a science teacher has adequate demonstration
equipment he is able to engage the students in learning the subject regardless of whether the
classroom conditions are satisfactory or whether there is adequate instructional equipment.
The demonstrations led by the teacher, if done effectively, could be successfully meeting the
needs as identified by SDT. The teaching techniques used during demonstration could involve
volunteers (autonomy), could engage the whole class (relatedness) and could help all the
students feel successful (competence).

Instructional equipment used by the students during instruction, did not appear
to have a significant relationship with any of the examined attitudes. This appears to be
contradictory to studies that demonstrate that hands-on learning is preferred by students
(Berk e al., 2014; Gilmore, 2013; Hofstein & Lunetta, 2003); however, there is evidence that
experiments can be time consuming and even frustrating to some students (Hofstein &
Lunetta, 2003).

Even though the effects of facilities and available resources in this study appear to have
only an extremely small effect size on student attitudes, a consistent statistical significance
was found with each null. With this as a consideration, and evidence provided from a long
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list of other studies that facilities affect occupants, it is imperative to continue examining how
school facilities and resources affect occupants and how these effects need to be considered
when planning the design and redesign learning spaces.

REFERENCES

American Society of Civil Engineers (ASCE). (2013). 2013 Report Card for America’s
Infrastructure. Reston, VA: American Society of Civil Engineers. Retrieved from
http://www.infrastructurereportcard.org/a/#p/schools/overview

Bailey, ]. A. (2009). A synthesis of studies pertaining to school building condition, student
achievement, student behavior, and student attitude. (Unpublished doctoral
dissertation). Virginia Polytechnic Institute and State University, Blacksburg, VA.

Baker, L., & Bernstein, H. (2012). The impact of school buildings on student health and
performance. A Call for Research. McGraw-Hill Research Foundation, New York, NY.

Berk, L. J., Muret-Wagstaff, S. L., Goyal, R, Joyal, ]. A,, Gordon, |. A,, Faux, R., & Oriol, N. E.
(2014). Inspiring careers in STEM and healthcare fields through medical simulation
embedded in high school science education. Advances in physiology education, 38(3),
210-215.

Blincoe, J. M. (2008). The age and condition of Texas high schools as related to student
academic achievement. (Unpublished doctoral dissertation). The University of Texas
at Austin.

Bowers, A. ]., & Urick, A. (2011). Does high school facility quality affect student achievement?:
A two-level hierarchical linear model. Journal of Education Finance, 37(1), 72-94.

Buckley, J., Schneider, M., & Shang, Y. (2004). Los Angeles unified school district school facilities
and academic performance. Washington, DC: National Clearinghouse for Educational
Facilities.

Buckley, J., Schneider, M., & Shang, Y. (2005). Fix it and they might stay: School facility quality
and teacher retention in Washington, DC. The Teachers College Record, 107(5), 1107-
1123.

Bullock, C. C. (2007). The relationship between school building conditions and student
achievement at the middle school level in the Commonwealth of Virginia (Doctoral
dissertation, Virginia Polytechnic Institute and State University).

Butler, A. C., Marsh, E. ], Slavinsky, J. P, & Baraniuk, R. G. (2014). Integrating cognitive science
and technology improves learning in a STEM classroom. Educational Psychology
Review, 26(2), 331-340.

Campbell, T,, Zhang, D., & Neilson, D. (2011). Model based inquiry in the high school physics
classroom: An exploratory study of implementation and outcomes. Journal of Science
Education and Technology, 20(3), 258-269.

Carter, P. L., & Welner, K. G. (2013). Closing the opportunity gap: What America must do to give
every child an even chance. New York: Oxford University Press.

Cash, C. (1993). Building condition and student achievement and behavior. (Unpublished
doctoral dissertation). Virginia Polytechnic Institute and State University.
Blacksburg, VA.

Chan, T. C.,, & Dishman, M. (2011). Maintaining a safe and healthy school environment for
learning. The ACEF Journal, 1(1), 5-13.

Educational Planning 45 Vol. 24, No. 4



Chen, X. (2013). STEM attrition: College students’ paths into and out of STEM fields.
Statistical Analysis Report. NCES 2014-001. National Center for Education Statistics.

Cleveland, B., & Fisher, K. (2014). The evaluation of physical learning environments: a critical
review of the literature. Learning Environments Research, 17(1), 1-28.

Deci, E. & Ryan, R. (1985). Intrinsic motivation and self-determination in human behavior. New
York: Pantheon.

Deci, E. L., Vallerand, R. ], Pelletier, L. G., & Ryan, R. M. (1991). Motivation and education: The
self-determination perspective. Educational Psychologist, 26(3-4), 325-346.

De Jong, T, Linn, M. C., & Zacharia, Z. C. (2013). Physical and virtual laboratories in science
and engineering education. Science, 340(6130), 305-308.

Earthman, G. I. (2006). My Classroom Appraisal Protocol©. Survey Instrument. Blacksburg,
VA: Virginia Polytechnic Institute and State University.

Earthman, G. I, Cash, C. S., & Van Berkum, D. (1996). Student achievement and behavior and
school building condition. Journal of School Business Management, 8(3), 26-37.

Earthman, G. I, & Lemasters, L. K. (2009). Teacher attitudes about classroom conditions.
Journal of Educational Administration, 47(3), 323-335.

Earthman, G. I., & Lemasters, L. K. (2011). The influence of school building conditions on
students and teachers: A theory-based research program (1993-2011). The ACEF
Journal, 1(1), 15-36.

Eccles, J., Adler, T. E, Futterman, R., Goff, S. B., Kaczala, C. M., Meece, ]., and Midgley, C. (1983).
Expectancies, values and academic behaviors. In Spence, ]. T. (ed.), Achievement and
Achievement Motives, W. H. Freeman, San Francisco.

Ford, A., (2016). Planning classroom design and layout to increase pedagogical options for
secondary teachers. The Journal of the International Society for Educational Planning,
23(1), 25-34.

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M.
P. (2014). Active learning increases student performance in science, engineering, and
mathematics. Proceedings of the National Academy of Sciences, 111(23), 8410-8415.

Gall, M. D., Gall, J. P, & Borg, W. R. (2007). Educational research: An introduction (8" Ed.).
Boston: Pearson.

Gilmore, M. (2013). Improvement of STEM education: Experiential learning is the key. Mod.
Chem. Appl, 1, €109.

Green, S. B., & Salkind, N. J. (2011). Using SPSS for Windows and Macintosh: Analyzing and
understanding data. (6th ed.). Upper Saddle River, NJ: Prentice Hall.

Hofstein, A., & Lunetta, V. N. (2004). The laboratory in science education: Foundations for the
twenty-first century. Science Education, 88(1), 28-54.

Horng, E. L. (2009). Teacher tradeoffs: Disentangling teachers. American Educational
Research Journal 46(3), 690-717.

Johnson, ]. M., Bristow, D. N., & Schneider;, K. C. (2011). Did you not understand the question
or not? An investigation of negatively worded questions in survey research. Journal
of Applied Business Research (JABR), 20(1).

Johnson, S. M,, Kraft, M. A,, & Papay, ]. P. (2012). How context matters in high-need schools:
The effects of teachers’ working conditions on their professional satisfaction and
their students’ achievement. Teachers College Record, 114(10), 1-39.

Kozol, ]. (2012). Savage inequalities: Children in America’s schools. New York: Broadway
Books.

Educational Planning 46 Vol. 24, No. 4



Ladd, H. (2011). Teachers’ perceptions of their working conditions: How predictive of
planned and actual teacher movement? Educational Evaluation and Policy Analysis
33(2), 235-261.

Leigh, R. M. (2012). School facility conditions and the relationship between teacher attitudes.
(Unpublished doctoral dissertation). Virginia Polytechnic Institute and State
University, Blacksburg, VA.

Lemasters, L. K. (1997). A synthesis of studies pertaining to facilities, student achievement and
student behavior. (Unpublished doctoral dissertation). Virginia Polytechnic Institute
and State University, Blacksburg, VA.

Mompremier, N. F. (2012). Battle for the school grounds: A look at inadequate school facilities
and a call for a legislative and judicial remedy. Howard L],56, 505.

Motz, L. L., Biehle, J. T., & West, S. S. (Eds.). (2007). NSTA guide to planning school science
facilities. NSTA Press.

Muscatiello, N., McCarthy, A, Kielb, C., Hsu, W. H,, Hwang, S. A,, & Lin, S. (2015). Classroom
conditions and CO2 concentrations and teacher health symptom reporting in 10
New York State schools. Indoor air, 25(2), 157-167.

National Center for Education Statistics (NCES). (2000). Condition of America’s public school
facilities. Retrieved from http://nces.ed.gov/pubs2000/2000032.pdf

National Center for Education Statistics. (2011a). High school longitudinal study of 2009
(HSLS:09) base-year data file documentation. Retrieved from http://nces.ed.gov/
surveys/hsls09/

National Center for Education Statistics (NCES). (2011b). High school longitudinal study
of 2009 (HSLS:09) base-year field test report. Retrieved from http://nces.ed.gov/
pubs2010/201001.pdf

National Center for Education Statistics (NCES). (2012). High school Retrieved from http://
nces.ed.gov/surveys/hsls09/

National Center for Education Statistics (NCES). (2014). Condition of America’s public school
facilities. Retrieved from http://nces.ed.gov/pubs2014/2014022.pdf

National Center for Education Statistics (NCES). (n.d). Education Data Analysis Tool (EDAT).
Retrieved from https://nces.ed.gov/edat/

National Science Teachers Association (NSTA). (2007). NSTA position statement: The
integral longitudinal study of 2009. The role of laboratory investigations in science
instruction. Retrieved from http://www.nsta.org/about/positions/highschool.aspx

National Science Teachers Association (NSTA). (2013). NSTA Reports: Planning and investing
in safe science facilities. Retrieved from http://www.nsta.org/publications/news/
story.aspx?id=59988

National Science Teachers Association (NSTA). (2014). Overcrowding in the
instructional Space. Retrieved from http://www.nsta.org/docs/
OvercrowdingInThelnstructionalSpace.pdf

Newell, A. D, Zientek, L. R, Tharp, B. Z., Vogt, G. L., & Moreno, N. P. (2015). Students’ attitudes
toward science as predictors of gains on student content knowledge: benefits of an
after-school program. School Science and Mathematics, 115(5), 216-225.

Park, E. L., & Choi, B. K. (2014). Transformation of classroom spaces: traditional versus active
learning classroom in colleges. Higher Education, 68(5), 749-771.

Peters-Burton, E. E., Lynch, S. ]., Behrend, T. S., & Means, B.B. (2014). Inclusive STEM high
school design: 10 critical components. Theory Into Practice, 53(1), 64-71.

Educational Planning 47 Vol. 24, No. 4



President’s Council of Advisors on Science and Technology (PCAST). (2010). (Executive
Summary) REPORT TO THE PRESIDENT Prepare and Inspire: K-12 Education in
Science, Technology, Engineering, and Math (STEM) for America’s Future. Retrieved
from http://www.whitehouse.gov/sites/default/files /microsites/ostp/pcast-
stemed-execsum.pdf

Ratelle, C. F, Guay, F, Vallerand, R. ], Larose, S., & Senécal, C. (2007). Autonomous, controlled,
and amotivated types of academic motivation: A person-oriented analysis. Journal of
Educational Psychology, 99(4), 734-746.

Reeve, ]. (1989). The interest-enjoyment distinction in intrinsic motivation. Motivation and
Emotion, 13(2), 83-103.

Reeve, ]. (2012). A self-determination theory perspective on student engagement.

In Handbook of Research on Student Engagement. New York, Springer.

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in
motivation, development, and wellness. Guilford Publications.

Savasci, H. S., & Tomul, E. (2013). The relationship between educational resources of school
and academic achievement. International Education Studies, 6(4), 114-123. Retrieved
from http://search.proquest.com/docview/1447223066?accountid=12085

Shen, ], Lei, J., Chang, H. Y., & Namdar, B. (2014). Technology-enhanced, modeling-based
instruction (TMBI) in science education. In Handbook of Research on Educational
Communications and Technology (pp. 529-540). Springer New York.

Shieh, R. S. (2012). The impact of Technology-Enabled Active Learning (TEAL)
implementation on student learning and teachers’ teaching in a high school
context. Computers & Education, 59(2), 206-214.

Tanner, C. K. (2008). Explaining relationships among student outcomes and the school’s
physical environment. Journal of Advanced Academics 19(3), 444-471.

Tanner, C. K. (2015). Effects of school architectural designs on students’ Accomplishments: A
meta-analysis. Retrieved from the Education Facilities Clearinghouse (EFC): http://
www.efc.gwu.edu/library/effects-of-school-architectural-designs-on-students-
accomplishments-a-meta-analysis/

Uline, C. L., Tschannen-Moran, M. (2008). The walls speak: The interplay of quality facilities,
school climate, and student achievement. Journal of Educational Administration,
46(1), 55-73.

Uline, C. L., Tschannen-Moran, M., & Wolsey, T. D. (2009). The walls still speak: The stories
occupants tell. Journal of Educational Administration, 47(3), 400-426.

Uline, C. L., Wolsey, T. D., Tschannen-Moran, M., & Lin, C. D. (2010). Improving the
physical and social environment of school: A question of equity. Journal of School
leadership, 20(5), 597-632.

Unfried, A., Faber, M., Stanhope, D. S., & Wiebe, E. (2015). The development and validation of
a measure of student attitudes toward science, technology, engineering, and math
(S-STEM). Journal of Psychoeducational Assessment, 0734282915571160.

Warner, R. M. (2013). Applied statistics: From bivariate through multivariate techniques (2™
ed.). Thousand Oaks, CA: Sage Publications.

Wigfield, A., & Eccles, ]. S. (2000). Expectancy-value theory of achievement
motivation. Contemporary educational psychology, 25(1), 68-81.

Educational Planning 48 Vol. 24, No. 4



EDUCATIONAL TECHNOLOGIES FOR K-12 LEARNERS:
WHAT DIGITAL NATIVES AND DIGITAL IMMIGRANTS CAN TEACH ONE ANOTHER

CAITLIN RIEGEL
Niagara University

ROSINA METE
Niagara University

ABSTRACT

As technology continues to evolve, the gap between those who have grown up with technology (digital
natives) and those who have not (digital immigrants) continues to widen. This gap is very present
in the K-12 classroom, where both digital natives (students) and digital immigrants (teachers) work
together. This gap highlights a stigma associated with each group; digital natives are comfortable
with technology and digital immigrants are not. However, just as digital natives can teach digital
immigrants a lot in terms of using, navigating, and harnessing the efficiency of technology, digital
immigrants can offer digital natives a lot in terms of learning to use, troubleshooting, and operating
without technology.

INTRODUCTION

Technology has not only become a powerful tool in daily life, but has had a large impact
on education (Mete, Riegel, Kozen, & Polka, 2017). With technologies allowing for increased
learning efficiency, faster and more reliable information, professional presentations of student
work, and diverse approaches to learning, the use of technology in K-12 has become “central to
teaching and learning” (D’Angelo & Woosley, 2007, p. 462; Li, 2007; Nickerson & Zodhiates,
2013). It follows that K-12 educators would harness educational technology as a teaching tool in
the classroom, so students can “harness technology to be effective problem solvers, collaborators,
communicators, and creators” (National Education Association [NEA], 2014, p. 31). However, a
fundamental problem concerning the way teachers and students view and use technology has limited
technology’s effectiveness in the classroom; “instructors, who speak an outdated language (that
of the pre-digital age), are struggling to teach a population that speaks an entirely new language”
(Prensky, 2001, p. 2).

Although the increased use of technology has supported, assisted and even enhanced the
act of learning (Selwyn, 2010), it has also widened the gap between those who have grown up
with technology (digital natives) and those who have not (digital immigrants) (Prensky, 2001). The
information discussed with in the article generally assumes that the majority of digital immigrants
work as teachers in K-12 classrooms, while students make up the majority of digital natives in the
same settings. However, the authors acknowledge that these two groups are not distinct and may
overlap.

In 21st century classrooms, where teachers often have not grown up with the technology
being used, it follows that teachers often assume the role of digital immigrants and students often
assume the role of digital natives. Since both digital natives (students) and digital immigrants
(teachers) work together in the K-12 classroom, it is vital that both groups use their strengths to
enhance each other’s knowledge pertaining to technology. However, the stigma associated with each
group (i.e. digital natives are comfortable with technology and digital immigrants are not) may keep
reciprocal learning from occurring.
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To harness the strengths of both digital natives and digital immigrants in the K-12 classroom,
the characteristics that make both digital natives and digital immigrants unique are outlined below.
Given these distinctive qualities, the learnings that digital natives can teach digital immigrants in
terms of using, navigating, and harnessing the efficiency of technology, and the learnings that digital
immigrants can offer digital natives in terms of learning to use, troubleshooting, and operating
without technology are discussed. Additionally, various examples of technology tools that appeal
to digital natives and digital immigrants are identified in an effort to demonstrate the importance of
informed technology selection. Finally, to overcome the stigma associated with digital immigrants
and digital natives, the mindset of each group is discussed, with an emphasis on how to overcome
the stigma and allow for reciprocal learning to occur.

CHARACTERISTICS

Prensky (2001) first characterized two different groups of individuals as digital immigrants
and digital natives. He emphasized that the main discrepancies between the two groups were
differences in technology usage plus language and communication. Prensky theorized that the
integration of a technology-rich environment led to “hypothesized changes in the brain structure
which meant young people think and process information in fundamentally different ways compared
to older generations” (as cited in Helsper & Eynon, 2009, p.1). The main characteristics of both
groups will be outlined below in further detail.

Digital Immigrants

Digital immigrants are considered individuals who were born prior to the influx of technology,
specifically computer use, the Internet, and smartphones. The term immigrants corresponds to their
adoption of web technologies or “immigrating” to the technological environment. A summary of
their characteristics may be found in Figure 1. Their preference is to speak face-to-face as opposed
to texting or using an instant messenger service. Similarly, they would rather interact with one
individual or a few people rather than a large group. These patterns focus on the importance of
human connection in person as opposed to connecting to an individually electronically.

Within the K-12 classroom, digital immigrants are often the teachers or instructors.
They may prioritize face-to-face interactions among students over implementing technological
educational aids. For example, utilizing in-person group work as opposed to allowing students to
collaborate within the classroom via Google drive. The latter is a file-sharing program which allows
users to virtually edit and share documents.

Digital immigrants’ learning patterns focus on logical rationale. An example would be if a
digital immigrant was speaking to technical support via the telephone. If the call was regarding an
email app on their phone to send an email, they may not understand that an arrow represents “send”
as opposed to being specifically labeled as such.
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« Adopters of the web technologies

* Prefer to talkin person

* Logical learners

* Focusing on one task at a time

+ Prefer to have interaction with one
or few people rather than many

+ Get info from traditional news sites

Figure 1: Digital Immigrant Characteristics (Unicheck, 2015)

Digital Natives

Digital natives are individuals who were born during or after the integration of technology
within the classroom, or the “digital age.” A list of their characteristics is outlined in Figure 2.
Prensky originally defined a digital native as being born on or after 1980, however, some scholars
define individuals born between 1980 and 1990 as the “first generation of digital natives” (Helsper
& Eynon, 2009, p.7). For these researchers, a second-generation digital native is born after 1990.
Therefore, one may argue that teachers may include digital natives and digital immigrants.

Digital natives are “fluent in acquiring and learning all sorts of new technology” (Mete
et al., 2017, p.69). They are categorized as intuitive learners as they grew up with technological
jargon and can quickly adapt to technological advances. An example would be the use of iPads
within the classroom. iPads are becoming more common within the K-12 classroom to help promote
learning and often younger students can surpass the teacher’s knowledge within a few weeks (Grant
& Barbour, 2013; Reid & Ostashewski, 2011). Digital natives’ intuition also stems from their
consistent use of electronic devices — it is estimated that in America, nearly 60% of 12-year-olds
own a personal cell phone.

Due to their multi-use of many of the tools, digital natives are comfortable with the
quick transfer of information and multi-task with ease, in comparison to their digital immigrant
counterparts. Within the K-12 classroom, the digital natives, who are most likely the students, are
more comfortable with the integration of multimedia such as audio, video, and images to promote
learning.

The increased usage of social media among digital natives, specifically Facebook, Twitter,
and Instagram, as well as Snapchat provide them with quick and easy methods for communication
(Williams, Crittenden, Keo, & McCarty, 2012). This also highlights their preference for electronic
interactions as opposed to face-to-face interactions. Digital natives enjoy social interactions,
however, would prefer to use social media and other apps to facilitate communication. This is also
evidenced in their usage of emoticons or emojis (small graphics in text) and slang in text (Williams
etal., 2012).
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* Born during or after the digital age

*  Always on, attached to a phone or other
device

* Intuitive learners

+  Multitask and rapidly task-switch

+  Extremely social

*  Multimedia oriented

Figure 2: Digital Native Characteristics (Unicheck, 2015)

RECIPROCAL LEARNING

Throughout the past few decades, education has evolved into a two-way street where
teachers and students teach and learn together (Branscombe, Goswami, Schwartz, & Bowen,
1992). Just as teachers have a wealth of information to offer students, students have a great deal of
knowledge to offer teachers. This reciprocal learning fosters an environment where all participants
in education can benefit from the knowledge of everyone in the classroom. When it comes to
technology, this notion of reciprocal learning holds true; both digital natives and digital immigrants
have a lot to teach one another. Given the unique characteristics of both digital natives and digital
immigrants outlined above, it follows that the strengths of each group can be leveraged to enhance
technology in the K-12 classroom.

What Digital Immigrants Can Teach Digital Natives

Since digital immigrants did not grow up using technology to teach and learn in the
classroom, they are able to offer digital natives insight into learning to use, troubleshooting, and
operating without technology. Specifically, digital immigrants can teach digital natives how to carry
on when technology fails. As individuals who were born during the digital age, digital natives rely
on the availability of digital resources such as wi-fi, apps, websites, etc. (International Society for
Technology in Education [ISTE], 2017). With their teaching preparation focused on pedagogy not
involving technology, digital immigrants are able to navigate teaching and learning in the case that
technology fails.

Digital immigrants can also teach digital natives about the importance of human contact
in the educational process. As individuals who are always on or attached to a phone or other
device, digital natives may miss social cues or nonverbal communication that occurs during human
interactions (Drago, 2015). With the majority if not all of their teaching experience in face-to-face
settings, digital immigrants can demonstrate the impact and importance of nonverbal communication
(e.g., body language, tone of voice, facial expression, etc.) in educational interactions.

Additionally, digital immigrants can teach digital natives about the limitations of
technology. As individuals who are intuitive learners who focus on learning underlying principles
or general ideas, digital natives may not recognize the difficulties that digital immigrants face when
it comes to working with technology (English & Gordon, 2004). Using themselves as examples,
digital immigrants can explain how logical learners focus on learning facts in a linear manner,
highlighting some restrictions and shortcomings of specific technologies.
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Digital immigrants can also teach digital natives how to navigate and use traditional
sources (e.g. books, journals, newspapers, etc.) to gather information. As individuals who are
multimedia oriented, digital natives may not be aware of the surplus of information contained in
traditional sources and how to critically analyze the credibility of media sources (Johnson & Kaye,
1998). Since the sources available to digital immigrants during their own education did not include
multimedia sources, their innate familiarity with traditional sources can provide digital natives with
additional reliable sources for information.

Finally, digital immigrants can teach digital natives how to simplify activities that rely
too much on technology. As individuals who multitask and often switch tasks, digital natives may
get caught up in distracting tasks like E-mailing, web browsing, and/or instant messaging and lose
sight of their purpose (Ellis, Daniels, & Jauregui, 2010; Hembrooke & Gay, 2003). With an outside
perspective from an individual who grew up focusing on one task at a time, digital immigrants can
suggest simpler approaches to activities such as communication or studying.

What Digital Natives Can Teach Digital Immigrants

Since digital natives grew up with technology, they are able to offer digital immigrants
insight into using, navigating, and harnessing the efficiency of technology. Specifically, digital
natives can teach digital immigrants how to streamline classroom processes. As individuals who
must adopt technologies, digital immigrants may not have had the exposure to various technologies
that can significantly influence the efficiency of the classroom (ISTE, 2017). With a constant
exposure to and new technologies, digital natives can introduce and teach digital immigrants to
technologies that can help with classroom processes like attendance, classroom management, data
analysis, etc.

Digital natives can teach digital immigrants how to engage and motivate younger
generations by using familiar technology in educational ways. As individuals focus on one task at
a time, digital immigrants may miss judge 21% century students as distracted or unmotivated rather
than unengaged due to the method of teaching (Borsheim, Merritt, & Reed, 2008). Since they were
board in the digital age, digital natives can offer suggestions for technology (i.e., video games,
interactive presentations, communication boards, etc.) that they would prefer and enjoy using in the
classroom.

Additionally, digital natives can teach digital immigrants how to easily collect classroom
data for student evaluation and data-based decision making. As individuals who get information
from traditional sources, digital immigrants may rely heavily on time consuming summative
assessments (Garrison & Ehringhaus, 2009). Using their familiarity with digital resources, digital
natives can help introduce immediate formative assessment in the form of online polling and instant
response techniques into the classroom.

Digital natives can also teach digital immigrants how to educate students in a manner
that is comfortable to them. As individuals who prefer to talk in person, digital immigrants may
not consider initiatives like the flipped classroom, that can increase students’ accountability and
achievement (Amresh, Carberry, & Femiani, 2013). Since digital natives are intuitive learners, they
can identify the multimedia sources where they get most of their information from and promote the
use of those sources within the classroom.

Finally, digital natives can teach digital immigrants how to make the classroom more
accessible using technology for students with exceptional learning needs. As logical learners who
may focus on technology in a linear manner, digital immigrants may not be able to see the potential
of a technology to assist students and help differentiate material (Netherton & Deal, 2006). With an
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innate ability to think creatively about technology, digital natives can suggest alternative approaches
to technology use in an effort to make the classroom and material more accessible.

TECH TOOLS

Prensky (2005) states that instructors need to know the technology students can use.
As mentioned before, education is a two-way street, meaning that students also need to know
the technology instructors can use. When both digital natives and digital immigrants know the
technologies that appeal to the characteristics of each group, they can make informed technology
selections. These informed technology selections cut down on the likelihood that technology is
rejected, misused, or underused (Bai & Ertmer, 2008).

As outlined in Figure 3, there are technology tools that appeal to digital immigrants over
digital natives, and vice versa. Aspects such as the user-friendliness, features, and navigation
contribute to the placement of each technology tool in the figure. Depending on the circumstances
and needs in the classroom (i.e., file sharing, video, presentation, writing, evaluation, classroom
management, brainstorming, student products, and assessment) making an informed selection of
technology may directly impact the effectiveness of the teachings. Below, several technology tools
in the areas of video, presentation, and classroom management that appeal to digital immigrants or
digital natives are outlined.

Tech Tools that Appealto |PRENEEESNEEENNNNINNNNNNNY Tech Tools that Appeal to
Digital Immigrants Digital Natives
b -

Dropbox File Sharing Google Drive
YouTube Video EDpuzzle
Microsoft PowerPoint Iresentation PearDeck
One Word Wiriting Penzu
Scankron Evaluation Plickers
Bouncy Balls Classroom Management Class Dojo
Wordle Brainstorming Popplet
Padlet Student Product VoiceThread
Kahoot! Assessment Socrative

Figure 3: Tech Tools that Appeal to Digital Immigrants and Digital Natives

Tech Tools that Appeal to Digital Immigrants

Videos are often used in the K-12 classroom as a means of engagement. Digital immigrants
can use YouTube (www.youtube.com) for videos in and out of the classroom. Working much like
Google, a search engine many digital immigrants are comfortable using, YouTube allows educators
to access video material posted by others. The familiarity of the platform to a search engine allows
for digital immigrants to use YouTube without much assistance or guidance.

The presentation of material is a distinctive aspect of the K-12 classroom. Microsoft
Office provides software that is commonplace in the classroom, including Microsoft Word for word
processing and Microsoft Excel for data collection and/or analysis. Microsoft PowerPoint is also
commonplace in the classroom for creating and giving presentations. The mass use and acceptance
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of the software as a presentation tool and common features between all Microsoft products allows
for digital immigrants to use Microsoft PowerPoint without much scaffolding.

Classroom management plays a huge role in the K-12 classroom. Digital immigrants can
use Bouncy Balls (www.bouncyballs.org) for classroom management, specifically volume control.
Using the microphone on any device, Bouncy Balls works to measure the volume in the classroom.
Displayed on the screen of the device (or projector) is a set of bouncy balls that move faster with more
noise and slower as the noise lessens. The simplicity of the platform allows for digital immigrants
to use Bouncy Balls without much training.

Tech Tools that Appeal to Digital Natives

When it comes to using videos in the classroom, digital natives can use EDpuzzle (www.
edpuzzle.com). Similar to YouTube, EDpuzzle works as a search engine for digital video content,
but searches multiple platforms (e.g., YouTube, TED Talks, Kahn Academy, National Geographic,
etc.). In addition to accessing video content, individuals can embed comprehension questions right
into a video. The ability to embed questions into EDpuzzle videos allows for videos to be assigned,
allowing for digital natives to be assessed in a manner that may be more comfortable to them.

When it comes to presenting material to 21% century learners, Pear Deck (www.peardeck.
com) provides an alternative to Microsoft PowerPoint. Rather than a one-way presentation of
information, Pear Deck allows for digital natives to interact with the material, instructor, and peers.
The ability for interaction through multiple choice slides, drawing slides, draggable slides, text and
number response slides, and web slides allows for digital natives to stay engaged in a lesson.

When it comes to classroom management, digital natives may respond will to Class Dojo
(www.classdojo.com). After students to create avatars, Class Dojo allows an educator to assign
points to positively reinforce good behavior and take away points to keep students focused and on
task. Displayed on a classroom projector or students’ individual devices (if available), digital natives
can receive feedback on their participation in real time allowing them to modify their behavior if
necessary. Although far more involved than Bouncy Balls, Class Dojo allows digital natives to
respond to the real-time feedback they are accustomed to receiving in other aspects of life.

MINDSET
To further understand the perspectives of digital immigrants and digital natives, each of
their respective mindsets will be discussed in detail. Mindset is defined as “the established set of
attitudes held by someone” (Oxford Living Dictionaries, 2017). It is safe to assume that individuals
who grew up prior to the digital age would have a different mindset towards technology than those
who grew up during the digital age. Understanding the mindset of each group will allow both digital
immigrants and digital natives to collaborate effectively within the K-12 classroom.

Mindset of Digital Inmigrants

Within the K-12 classroom, digital immigrants may see technology as an “add-on” to
their daily lesson plan. They may not view an app as being integrated into their curriculum and
rather view it as something to use at the end of class, such as a short video clip. Additionally, as
stated earlier, many digital immigrants prefer in-person interactions and may prioritize those over
digital interactions. With the advancement of technology, such as the Internet, it may be possible for
teachers to have their students complete a homework “check-in” online. However, some teachers
may prefer to discuss the daily homework face-to-face as opposed to posting it on a website and
having students confirm electronically when it is completed.
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Two main mindsets that often occur with digital immigrants are that it is too difficult
to learn new technology as well as it is too late for them to learn about new electronic devices,
electronic educational programs, and apps. This was evidenced in Reid & Ostashewski (2011)’s
study where a teacher who was unfamiliar with the iPad stated the following, “I don’t have to be the
guru of technology, my students will be” (p.1692). This mindset may pose a barrier for collaboration
between digital immigrants and digital natives, where digital immigrants may feel hesitant to ask for
assistance, and digital natives may be using the technology in a different manner than anticipated.
For example, utilizing the iPads in school for social media as opposed to an educational app.

Mindset of Digital Natives

In contrast to digital immigrants, digital natives often view technology as being accessible
to all and integrative into daily life. However, the definition of accessibility is often skewed among
digital immigrants. Electronic device usage and technology may be ubiquitous among society;
however, digital natives may not realize it is not accessible to all. Barriers to technology use may
include lack of access and financial concerns. Furthermore, accessibility is a term often utilized
among individuals who may require further supports, such as individuals with a physical or mental
disability (Rust, 2015). Modifications to technology are available and examples for tablets and laptops
include “adaptive hardware, touch screens, alternative keyboards and mice, and magnification and
screen-reading software” are available to provide individuals with the ability to access the same
technology with ease (Rust, 2015, para. 4). Within the K-12 classroom, there are teachers who may
be considered digital natives and who may be unfamiliar with the types of modifications listed.

Digital natives will rely more on technology as a means to communicate which may pose
an issue within the K-12 classroom. A digital immigrant teacher may find it difficult to discuss an
issue with a digital native student, who is more comfortable speaking via text. The interpersonal
skills that digital immigrants prefer, such as vocal tone, eye contact, and body language, are often
not prioritized by digital natives. Consequently, there may be a communication gap between the two
groups within a K-12 classroom.

CONCLUSION

The education and awareness provided within the article promote the conversation among
technology use and communication between digital immigrants (often teachers) and digital natives
(sometimes teachers, most often students) within the K-12 classroom. However, the question
remains: how can we overcome the stigma and stereotypes associated with each group when it
comes to using technology in the classroom? Within this conclusion, the authors will provide helpful
strategies for both digital immigrants and digital natives.

The first suggestion is to choose your words carefully when interacting with digital
immigrants or digital natives. Try to reduce stereotypes by making blatant assumptions. While the
article highlights two different groups of individuals, the authors would like to acknowledge that it
may be possible that there are outliers within each group, namely: there may be digital immigrants
who are more comfortable with technology, and there may be digital natives who do not feel
comfortable with the integration of technology.

The authors also encourage individuals to utilize a strengths-based lens and focus on
the positive characteristics and abilities of both digital immigrants and natives. One example is
if there are technical difficulties within the classroom. A digital immigrant is familiar with a time
when SmartBoards, iPads, and computers were not readily available or used in the classroom. This
individual could continue to teach a lesson even without wireless Internet — a feat which may be
unheard of to a digital native.
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On a similar note, supporting one another, whether you are a digital immigrant or digital
native, is another recommendation. Provide assistance, answer questions, and above all listen to each
other. This will help reduce barriers to communication and also foster collaboration and goodwill
amongst staff and students.

The last suggestion is to utilize an inclusive perspective regarding the chosen technology in
the K-12 classroom. As outlined in the Digital Natives Mindset section, technology is widespread;
however, it may not fully meet the definition of accessible. Review the type of technology to be
implemented to ensure that all students will be able to access it.

In conclusion, the integration of technology into everyday life has impacted the delivery
of curriculum as well as educational expectations. The K-12 classroom may include both digital
immigrants (mainly teachers) and digital natives (may encompass teachers and students). The article
provides a comprehensive view of the characteristics and mindset of digital immigrants and digital
natives. It also identifies commonly used technology by both groups as well as how each group can
learn from one another. The article also provides suggestions for both digital immigrants and digital
natives to foster awareness and promote collaboration and inclusivity within the K-12 classroom.
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