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ABSTRACT
Teaching and learning practices influence college and career readiness (CCR) as measured by
newly implemented Common Core State Standards (CCSS) through next-generation
assessments. This mixed-methods study examined different levels of technology access and
integration on current CCR measurements in two rural North Mississippi school districts. The
approach incorporated a causal-comparative design and an exploration of attitudes and
perceptions about technology’s impact on college and career readiness. The study found
statistical significance in differences of ACT® mean scores for the composite, English, reading
and science assessments between the two school districts. The district with a one to one laptop
learning environment demonstrated higher scores over the district with a limited or shared
technology access and integration. Although there were significant differences found, small
effect sizes and confidence levels suggest a need to further investigate to substantiate practical
significance (Morgan et al., 2013). There was no statistical significance in ACT® mean math
scores between the two districts. Qualitative exploration confirmed the quantitative findings
expounding on perceptions and attitudes toward technology access and integration, technology
implications on college and career readiness, and implications on standardized testing. This
study provided pertinent and relevant information in regards to technology’s impact on
teaching and learning in preparing today’s students with the knowledge and skills to be

successful beyond high school in an ever-changing technology driven society.
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CHAPTER I
INTRODUCTION

The rapid rise of technology over the last two decades for personal and career use is
integrating and mainstream in our 21st century society. Common Core State Standards (CCSS)
adoption suggests the need to leverage technology in the learning experiences of our K-12
students to provide them not only with rigorous content knowledge and application capabilities,
but also with skills necessary to be successful beyond high school. According to Darling-
Hammond (2014), students today . . . need to be able to find, evaluate, synthesize, and use
knowledge in new contexts, frame and solve nonroutine problems, and produce research
findings and solutions” (p. 1). With the changing experiences of life and work as well as the
implementation of CCSS with next-generation assessments, educational structures are
embracing technology as a necessary tool for teaching and learning. Technology will play an
important role and impact performance abilities in high-stakes testing of content standards
anchored in college and career readiness (CCR) foundations for school accountability
measurements (Achieve, Inc., National Association of Secondary School Principals, & National
Association of Elementary School Principals, 2012; Gullen, 2014).

The current educational environment has been defined by the federal legislation of No
Child Left Behind (NCLB) in 2001. Unfortunately, NCLB did not address CCR concerns, and
the evolving influences of our global-connected society have magnified these concerns as
problematic in the present educational state. The NCLB era requires state content standards
development and high-stakes testing for English language arts (ELA), math, and science to
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evaluate student performance and provide school accountability measurements (U.S.
Department of Education, 2003). Results of this legislation have had an overwhelming impact
on teaching and learning practices. Implications of lowering state content standards (Peterson
& Hess, 2008), school-wide focus on only tested areas, and teaching to the test (Britannica
Editors, 2010; Center of Educational Policy, 2008; Dee & Jacob, 2011; Groen, 2012, Starr,
2012; Zaho, 2012) have surfaced as results of 10 years of the NCLB mandate. These
implications have hindered opportunities to use technology’s full potential to enhance teaching
and learning.

Technology access and integration in K-12 schools are vital to current and future teaching
and learning practices. Past research demonstrates haphazard approaches to understanding
technology’s impact on student achievement (Bebell, O’Dwyer, Russell, & Hoffmann, 2010).
The intent of these research approaches is appropriate; however, the ambiguity in the research
on technology and its influences on teaching and learning create varied and unreliable
outcomes when tied to student achievement (Bebell et al., 2010; Holcomb, 2009; Spires,
Oliver, & Corn, 2011). Researchers suggest concerns of variations in understanding the
terminology differences in technology “access” and “integration,” whereas, “access” represents
only when technology is available to students and “integration” describes how technology is
used in teaching and learning (Bebell & O’Dwyer, 2010; Bebell, et al., 2010; Holcomb, 2009).
Others pinpoint the levels of technology integration or the variations of how technology is used
as significant concerns (Bebell & O’Dwyer, 2010; Bebell, et al., 2010; Dunleavy, Dexter, &
Heinecke, 2007; Holcomb, 2009; Norris & Soloway, 2011; Norris, Hossain, & Soloway, 2011;
Rosen & Beck-Hill, 2012; Spires et al., 2011). As schools adopt the CCSS and implement

next-generation assessments, recognizing past technology trends and understanding the



inefficiencies in past research will help develop a need to study the relationship of technology
in teaching and learning and impact the new era of college and career readiness demands for

today’s students.

Statement of the Problem

The ACT®, originally identified as the American College Testing program (ACT, Inc.
2014b), has historically played a significant role in measuring student college readiness. Its
commitment to research ensures a dynamic approach to current educational trends, therefore,
providing a strong foundation and relationship for measuring college readiness through
assessment programs. According to ACT, Inc. (2006b), evidence concerning comparability of
college readiness and career readiness in reading and math was found in a study between the
ACT achievement test and the WorkKeys job skills assessment. This evidence suggested that,
“We should be educating all high school students according to a common academic
expectation, one that prepares them for both postsecondary education and the workforce” (p. 1).
Review of current educational practices helped instigate a prompt to retitle the ACT College
Standards to include Career and update verbiage alignment with CCSS (ACT, Inc. 2014a).
ACT’s alignment with College and Career Readiness Standards and College Readiness
benchmarks provides national assessment measurements in English, math, reading, science, and
writing (ACT, Inc. 2014a). ACT continues to evolve as educational changes supporting school
improvement ensue (ACT, Inc. 2014d). This continued commitment in the ACT assessment
program helps provide formative data on the reality of today’s student readiness beyond high
school.

According to ACT, Inc. (2014d), over 1.8 million graduates took the ACT in 2014.

Although some research indicates concerns with the ACT composite as a valid predictor for
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college success (Bettinger, Evans, & Pope, 2013), the use of the ACT composite and subscore
benchmarks are currently used for college admission purposes. Higher education admission
policies also incorporate other indicators to determine student acceptance at two-year and four-
year colleges. These indicators include grade point average (GPA), class rank, and grades.
Other indicator uses in the college admission process imply the use of one indicator only as not
sufficient. However, the subjective perspectives of these indicators become problematic when
measuring college and career readiness. For example, GPA is formulated by grades earned.
Although higher education admission procedures include reviews of high school transcripts,
course titles, and curriculum rigor will differ across districts, schools, and even classrooms. In
classrooms across the country grades are earned daily by students. However, the influences of
those grades can be biased based on teacher influences as well as curriculum implications.
Class rank as an indicator can also be challenging considering rank is determined by academic
strength of the student class at a particular school. One student may rank high at a less
academically proficient school, but when rank is calculated for the same student with a high
performing class the rank digresses. These indicators are valuable to college admission
procedures; however, the use of a standardized achievement test provides a fair and precise
measurement of current college and career readiness for students.

Notwithstanding the above, a significant concern within the debate of technology
influences on student achievement and college and career readiness is funding. Irrespective of
the progress made by ACT and the proposed use of benchmark scores as a fair and precise
measurement for CCR for students, school funding and technology disparities are challenges
for all educational organizations (McCord & Ellerson, 2009), but more so for rural areas (Lu &

Overbaugh, 2009; Plopper & Conaway, 2013; Sundeen & Sundeen, 2013). Rural education is



growing across the United States and instigating a more diverse student population (Johnson,
Showalter, Klein, & Lester, 2014). Johnson et al. (2014) suggested this growth and diversity
will impact achievement gaps already prevalent in areas of low socioeconomic and minority
subgroups. Although current federal policies support technology access and best practices
development across the United States, local and state funding implications for next-generation
technological-connected education are challenges and could affect overall outcomes for
students.

The disparities between schools become the most evident based on the available types of
technologies. Most schools share technology which limits student access with standalone
computer labs and media centers. The labs provide common school-wide resources shared by
students independently or scheduled for students by classes. Many schools across the nation
have implemented one-to-one technology (1:1) initiatives or Bring Your Own Device (BYOD)
programs. These programs are used to support the needs of the digital native students as well
as reflect our technology-driven society. All approaches ensure student technology access at
school and for uses in educational experiences. Past research, however, suggested technology
access does not necessarily guarantee enhanced teaching and learning experiences (Holcomb,
2009). According to Holcomb, solely providing students access to technology does not
automatically transform teaching and learning to improve achievement. Transformation is
based on how the technology is used. For example, using technology as a tool or resource to
personalize and connect learning through research, collaboration, creativity, and publication
emphasizes types of strategies for transformative teaching and learning. Instructional shifts
needed to incorporate innovative technology integration are lacking in current classroom

practices (Norris & Soloway, 2011; Norris et al., 2011; Rosen & Beck-Hill, 2012). In many



classrooms, the technology has simply replaced another tool supporting traditional instructional
practices (Rosen & Beck-Hill, 2012). However, the technology provides the potential to
innovate beyond those traditional practices (Saavedra and Opfer, 2012; Spires et al., 2011). In
the 2014-15 school year, more rigorous standards aligned to college and career readiness and
accountability measurements demand both technology access and pedagogical shifts embracing
technology (Achieve, Inc. et al., 2012; Gullen, 2014). To adequately prepare students beyond
high school, technology should be used innovatively to support more student-centered learning
experiences (Dede, 2014; Vockley, M., & Partnership for 21* Century Skills, 2007).
Technology integration at schools, particularly in rural areas, becomes more complicated
by the demands of CCSS for student achievement in regard to technology access, instructional
practices, and overall support. These new standards shift instruction in important ways from
traditional teaching practices to more innovative designs. The CCSS are an initiative to
provide states with common standards that define academic knowledge and skills for K-12
education (National Governors Association Center for Best Practices & Council of Chief State
School Officers [NGA Center & CCSSO], 2010). The standards are grounded in college and
career readiness concepts and are rich in content depth through a K-12 vertical alignment in
English language arts (ELA) and math (NGA Center & CCSSO, 2010). The standards support
21% century skills of “creativity and innovation, critical thinking and problem solving, and
communication and collaboration” (Partnership for 21st Century Skills [P21], n.d., para. 6) as
well as align seamlessly with the International Society for Technology in Education (2007)
standards for students. This triangular relationship of standards will help drive the pedagogical

shifts needed to meet the demands of today’s society.



According to Saavedra and Opfer (2012), the student consumption practices in current
classrooms need to transform to meet the needs of the current society. “Through the
transmission model, students can learn information, but typically don’t have much practice
applying the knowledge to new context, communicating it in complex ways, using it to solve
problems, or using it as a platform to develop creativity” (Saavedra & Opfer, 2012, p. 9). The
traditional teaching styles ensure students have content knowledge. However, traditional
practices do not support students’ growth and understanding in using the learned knowledge for
real-world productivity. The shift to CCSS needs the potential of technology in teaching and
learning, as suggested by Saavedra and Opfer to ensure students meet the 21 century college
and career readiness skills referenced in all sets of standards (i.e. ISTE, CCSS).

Thus, with the adoption of CCSS, the emergence of next-generation assessments is used
to measure student proficiency of the standards and provide school accountability efforts. Two
consortia, The Partnership for Assessment of College and Career Readiness (PARCC) and
Smarter Balance Assessment, have developed next-generation assessments for testing
implementation in the 2014-15 school year. Herman and Linn (2013) suggested that these
technology-administered assessments will measure students on higher skills sets than those
currently being assessed at many individual state levels. Herman and Linn suggested to
properly “reflect essential capabilities for 21st century competence,” Norman Webb’s depth of
knowledge (DOK) levels three and four items are necessary (p. 5). Herman and Linn’s (2013)
review of both consortia’s current assessment development supports student measurements of
deeper learning. At the same time, since these next-generation assessments are administered
through technology mediums, it is important to recognize student technology proficiencies will

play a significant role in student performance (Gullen, 2014).



The diverse changes in a globally connected society demand greater and more complex
expectations for high school graduates for assurance of success in college and career. Concerns
impacting those expectations fall within the K-12 educational arena, thereby creating the
context for CCSS. Today’s schools are challenged to transform teaching and learning practices
to meet the demands of new, more rigorous academic standards built around rigorous CCR
skills with next-generation assessment measurements (Achieve, Inc. et al., 2012; Gullen, 2014).
School agencies at the state and local levels are calculating funding decisions where new
technology concerns are prevalent. Technology’s role in teaching and learning is pivotal for
the educational transformation. Given disparities remain across the educational landscape in
regard to technology access and integration opportunities, therefore, the digital divide across
and between schools continues. Is it possible the lack of technological equality in student
learning experiences might have devastating implications on students’ levels of readiness for

success beyond high school?

Purpose of the Study

The purpose of this mixed-methods study was to examine the implications of
technology access and integration for college and career readiness measurements of graduate
cohorts from the same rural Mississippi geographical region. For the quantitative component
of the study, the ACT® college readiness assessment was used to measure college and career
readiness between a graduate cohort with 1:1 technology access and integration for four years
in high school and a graduate cohort with limited or shared technology access and integration
for four years in high school. For the qualitative aspect of the study, technology’s access and
integration influences on college and career readiness were explored using focus groups,
interviews, and recorded documentation with graduates, administration, and teachers from both
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district high schools’ research sites. Combining both quantitative and qualitative data provided

the framework for better understanding the emerging issues technology access and integration

bring to contemporary demands and shifts in teaching and learning.

Research Questions and Research Hypotheses

The following research questions and hypotheses guided the study:

Research Questions

1.

How do different levels of technology access and integration in high school learning
experiences impact student readiness for academic and career experiences beyond
high school?

Is there a significant difference in mean composite score on the ACT college
readiness assessment between graduates in different levels of technology access and
integration during a four-year high school experience?

Is there a significant difference in mean score in English on the ACT college
readiness assessment between graduates in different levels of technology access and
integration during a four-year high school experience?

Is there a significant difference in mean score in reading on the ACT college
readiness assessment between graduates in different levels of technology access and
integration during a four-year high school experience?

Is there a significant difference in mean score in math on the ACT college readiness
assessment between graduates in different levels of technology access and

integration during a four-year high school experience?



6. Is there a significant difference in mean score in science on the ACT college

readiness assessment between graduates in different levels of technology access and

integration during a four-year high school experience?

Research Hypotheses

1.

There is no significant difference in 2014 graduate cohort student achievement
based on mean composite score on the ACT® college readiness assessment for
graduates in a 1:1 technology access and integration four-year high school
experience compared to graduates in a limited or shared technology access and
integration four-year high school experience.

There is no significant difference in 2014 graduate cohort student achievement
based on mean score in English on the ACT® college readiness assessment between
graduates in a 1:1 technology access and integration four-year high school
experience compared to graduates in a limited or shared technology access and
integration four-year high school experience.

There is no significant difference in 2014 graduate cohort student achievement
based on mean score in reading on the ACT" college readiness assessment between
graduates in a 1:1 technology access and integration four-year high school
experience compared to graduates in a limited or shared technology access and
integration four-year high school experience.

There is no significant difference in 2014 graduate cohort student achievement
based on mean score in math on the ACT® college readiness assessment between

graduates in a 1:1 technology access and integration four-year high school
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experience compared to graduates in a limited or shared technology access and
integration four-year high school experience.

5. There is no significant difference in 2014 graduate cohort student achievement
based on mean score in science on the ACT® college readiness assessment between
graduates in a 1:1 technology access and integration four-year high school
experience compared to graduates in a limited or shared technology access and

integration four-year high school experience.

Significance of Study

The realm of education is in constant change to meet the evolving expectations of the
current society. More so now than ever, transformational educational reform is at the center of
a national debate. This educational reform is significant because different, more rigorously
aligned standards are being implemented with new measurement practices for those standard
proficiencies. Common Core State Standards and next-generation assessments initiate new
conversations for funding issues, most specifically to ensure equal access and uses of
technology for all teaching and learning experiences. According to the U.S. Department of
Education (n.d.a), current teaching and learning practices demonstrate poor outcomes for recent
graduates. “Today, about a third of American students require remedial education when they
enter college, and current college attainment rates are not keeping pace with our country’s
projected workforce needs.” (U.S. Department of Education, n.d.a, para. 3). This issue raises
many concerns for K-12 schools. One significant concern is the inequality of technology
resources in schools for developing and implementing new best practices for teaching and

learning reflective of the globally connected workplace. This study examined the influences of
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technology disparities on current CCR trends and sought to instigate conversations for adequate
funding at state levels as well as revisiting budget trends at the local level.

Current teaching and learning practices are influenced by 20" century ideology and by
NCLB legislative mandate. Both influences produce inconsistent results of technology’s
impact on student achievement in past research. Amidst the current reform movement, it is
important to address the challenges of change from traditional practices and past policy to
transformational teaching and learning experiences. This study provides the framework for
exploring the suggestions of integrating technology in a classroom as a means for improving
learning outcomes and being accountable for those outcomes. As new standards grounded in
college and career readiness and next-generation assessments proliferate, schools will be
required to harness the potential of technology. This approach prompts the need for
pedagogical shifts to develop appropriate skills and knowledge as demanded by CCSS for
students as well as for the development of technology proficiencies needed to demonstrate
those skills through next-generation assessments and other CCR indicators.

As schools make decisions for technology investments and implementation plans, the
significance of this study provides insight about the critical concern of student level of
technology access and integration on CCSS proficiency performance and CCR standards. To
better understand this phenomenon, exploring current technology access and integration
influences on CCR standards and college readiness benchmark measurements provide a
foundation for the possible shifts needed with new standards focused on CCR and next-
generation assessment implementation. Hence, this mixed-method study examined different
levels of technology access and integration between two school districts in one rural county in

Mississippi. Examining the impact of technology on student performance on current CCR
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benchmarks measurements and exploring the perceptions and attitudes of educators and

students about technology and college and career readiness provide invaluable and timely

information for current educational reform efforts. In effect, the study brings attention to future

educational funding considerations to examine technology inequalities and find support for the

possible technological resources needed for all students to meet the new CCSS as measured

through next-generation assessments and be successful beyond high school.

Limitations of the Research Study

The following limitations evolved from this study:

1.

The ACT® college readiness benchmark assessment was administered through paper
and pencil and did not incorporate any performance-based items. This does not
reflect educational reform trends for next-generation assessment measurements of
CCSS anchored in CCR.

Socioeconomic status (SES) and race are both subgroup indicators where past
research proposes meaningful impacts on student achievement performance
measurements (Brown-Jeffy, 2009; Okpala, Okpala, & Smith, 2001). Since the
participating districts’ demographically aggregated data showed similarities in SES
and significant differences in race, it is important to recognize the identified
differences for SES and race within the four participating high schools. Neither
SES nor race variables were measured within this study nor were they controlled for

in the study. Therefore, result inferences of this study will be made cautiously.

3. Expenditures per pupil were significantly different between the two school districts.
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This difference suggested concerns when examining student achievement with no
control for the financial variable.

4. As a former employee of one of the schools and current employee within the same
school district, the current researcher’s personal experiences provide a more
informed perspective about the implementation processes involved with the diverse
uses of technology in teaching and learning. Consequently, careful attention was

taken by the researcher to distinguish between fact and opinion.

Definitions in the Research Study

For purposes of this study, the following terms were defined:

1. ACT®. The term ACT ®refers to the ACT® assessment program including the
overall assessment encompassing English, reading, math, and science as well as the
independent subject specific assessments.

2. ACT, Inc. For purposes of referencing, ACT, Inc. was used to identify the nonprofit

organization’s research, reports, and policy publications in support of the ACT®
assessment program.

3. College and career readiness (CCR). CCR consists of a student having adequate
content knowledge and skills sets to be successful in college or a career path after
graduating from high school (Conley, 2014b).

4. Common Core State Standards (CCSS). The CCSS is a set of educational
standards grounded in college and career readiness anchor standards specifying
what students should know in English and math content areas in K-12 education

(NGA Center & CCSSO, 2010).
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5.

6.

7.

Depth of knowledge (DOK). DOK represents Norman Webb’s four levels of
knowledge. “DOKI: recall; DOK2: skills/concept; DOK3: strategic thinking;
DOKA4: extended thinking” (Webb, Alt, Ely, & Vesperman, 2005, pp. 45-46).
Digital native students. According to Prensky (2001), “Our students today are all
‘native speakers’ of the digital language of computers, video games and the
Internet” (p. 1). Prensky described digital native students as born into our
technology world engrossed by the skills and knowledge of a technology-driven
society.

Levels of technology integration. To effectively integrate technology a teacher . . .
would be able to draw on extensive content knowledge and pedagogical knowledge,
in combination with technological knowledge” (Pierson, 2001, p. 427). The
definition suggests a teacher’s knowledge base of content, pedagogy, and
technology as significant for effectively reaching learner outcomes using
technology. For the purposes of this study, exploration of levels of technology
revolved around the TPACK framework and SAMR model. The TPCK framework
supports content, pedagogy, and technological knowledge relationships where the
“approach emphasis the connections and interactions between these three elements”
(Koehler & Mishra, 2005, p. 133) as the framework acronym has been updated to
TPACK to support “an integrated whole” (Thompson & Mishra, 2007, p. 38). The
SAMR model encompasses a guide of different levels of technology uses affecting
student learning (Puentedura, 2008). The model represents substitution,

augmentation, modification, and redefinition. Each level identified a specific
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9.

10.

description of how technology is used in the student learning experience.
Puentedura (2008) defined each level as follows:
... substitution: tech acts as a direct tool substitute, with no functional change;
augmentation: tech acts as a direct tool substitute, with functional improvement;
modification: tech allows for significant task redesign; redefinition: tech allows
for the creation of new tasks, previously inconceivable. (13:23)
Levels of technology access. (a) One-to-one Technology (1:1): student access to a
technological medium (e.g., computer, laptop, iPad, tablet, etc.) 24/7 throughout the
school year provided by the school; (b) Bring Your Own Device: an initiative where
students are allowed to bring their own personal technology device (e.g., laptop,
tablet, etc.) to school for educational purposes; and (c) Limited or Shared
Technology represents the use of shared technology devices (e.g., computer lab,
shared technology cart, etc.) within a school among students throughout the school
day which limits each student access and use in daily learning experiences.
Next-generation assessments. This term represents high-stakes assessments
measurement of CCSS through technology-based mediums. Smarter Balance and
PARCC consortia have developed next-generation assessments for implementation
in the 2014-15 school year.
Rural and urban schools. The U.S. Census Bureau (2013b) uses population
density to identify urban and rural areas where urban areas also “encompass
residential, commercial, and non-residential urban land uses” (para 1). There are
two classifications for urban areas. “Urbanized Areas” have a population of over
50,000, and “Urban Clusters” have a population from 2,500 to < 50,000 (U.S.
Census Bureau, 2013b). For the purposes of this study, the following information
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clarifies rural and urban definitions of the districts and schools participating.
According to the U.S. Census Bureau (2013a), District A, with one high school,
resides in an “Urban Cluster” category identified in the 2010 census. District B,
with 3 high schools, resides in a rural category defined by the 2010 census as
“encompasses all population, housing, and territory not included within an urban
area” (U.S. Census Bureau, 2013a, para 3). The U.S. Department of Education
(n.d.b) uses locale codes to identify rural and urban schools and districts based on
the U.S. Census Bureau urban-rural geographical classification. The following
codes identify the districts and schools involved in the study:
Town, Remote: Territory inside an urban cluster that is more than 35 miles from
an urbanized area. Rural, Fringe: Census-defined rural territory that is less than
or equal to 5 miles from an urbanized area, as well as rural territory that is less
than or equal to 2.5 miles from an urban cluster. Rural, Distant: Census-defined
rural territory that is more than 5 miles but less than or equal to 25 miles from an
urbanized area, as well as rural territory that is more than 2.5 miles but less than
or equal to 10 miles from an urban cluster. (U.S. Department of Education,
n.d.b, para 14)
For the 2011-12 school year, the U.S. Department of Education (n.d.d) categorized
District A as “Town, Remote” with one high school identified as “Rural, Fringe.” District B
was categorized as “Rural, Distant” (U.S. Department of Education, n.d.d). District B has one

high school identified as “Rural Fringe” and two high schools categorized as “Rural Distant”

(U.S. Department of Education, n.d.c).
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Summary

Today’s schools are challenged with transformational change to meet the new demands
and expectations of educating a 21* century global citizen. This study examined technology’s
role in current CCR measurements and student perceptions to address shifts in standards,
assessment, technology inequalities, and adequate funding implications. The significance of
the study was grounded on concerns to ensure that today’s K-12 students have the needed
technology resources and tools to develop 21* century skills as well as a strong content
knowledge base. Using current CCR measurement data and exploring authentic student
perceptions and attitudes will offer an opportunity to ascertain significant results that will
generate valuable discussion for school leaders in making decisions to improve teaching and

learning in all schools.
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CHAPTER 11
LITERATURE REVIEW

The 21st century society demands a new citizen who is more than knowledgeable, yet
one who also has the skill set to create new knowledge. Current teaching and learning practices
revolve around traditional mindsets and, therefore, are undermining students’ potential and
developing them as ill-prepared for life in a global society. The implementation of new,
rigorous standards and next-generation assessments with a redefined focus on college and
career readiness will require a pedagogical shift in classrooms across the United States
(Achieve et al., 2012; Gullen, 2014). The role of technology is important to current and future
teaching and learning practices. Thus, it is imperative to explore current technology trends,
federal and state policy implications, and perspectives impacting rural educational landscapes.

Current literature of technology’s influences on teaching and learning is significant
because it demonstrates the inconsistencies of research findings. The technology impacts
prevalent today are skewed based on the complexities of technology access and integration in
the effects on teaching and learning and on student achievement (Bebell & O’Dwyer; 2010,
Bebell et al., 2010; Dunleavy et al., 2007; Holcomb, 2009; Norris & Soloway, 2011; Norris et
al., 2011; Rosen & Beck-Hill, 2012; Spires et al., 2012). The most documented implications of
these varied results are the teacher instructional practices and curricula boundaries. According
to Norris and Soloway (2011), pedagogy plays a significant role in the effectiveness of
technology integration. Without the shift of “disruptive transformation” from traditional
practices to more student-centered environments, technology’s role will be insignificant in
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student achievement (Norris & Soloway, 2011, p. 3). Rosen and Beck-Hill’s (2012) research
indicated more positive learning outcomes when technology is integrated through a more
constructivist context. Norris et al., (2011) also suggested current curricula stymie technology
integration because it supports traditional instructional practices. Therefore, the most profound
suggestion to harness the potential of purposeful and intentional technology integration to
increase student achievement is a shift in both pedagogy and curricula.

The influences of federal and state policy show historical barriers of using technology
and future implications on harvesting those same technologies for new challenges. No Child
Left Behind, Common Core State Standards, College and Career Readiness, and next-
generation assessments all play a part in the use of technology in teaching and learning, thereby
instigating a shift from traditional practices.

Rural education interests have been a core concern for educational reform throughout
history. Achievement issues correlated with funding, resources, and quality teaching and
learning environments have always been present. In changing the educational landscape to
meet the demands of a 21 century society, these rural educational concerns and the need for
technological integration to support enhanced academic outcomes have become even more

prevalent.

Policy Influences on Technological Innovations in K-12 Educational Context
No Child Left Behind

The No Child Left Behind (NCLB) legislation of 2001 mandates individual state
accountability measurements in all public schools (U.S. Department of Education, 2003).
Currently, each individual state has developed its own content standards and high-stakes
assessments to measure students’ performance in ELA and math in Grades 3 through 8 as well
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as science in elementary, middle, and high school. After 10 years of NCLB, the influences of
high-stakes testing and school accountability on teaching and learning have surfaced.

Peterson and Hess (2008) present disconnect between the mandate and actual teaching
and learning accountability practices. Since states develop their own content standards and
define proficiency within the measurement of the standards, they suggest one is unable to
compare performance results from state to state. In 2003, 2005, and 2007, Peterson and Hess
(2008) uncovered state discrepancies by measuring reading and math proficiency levels in
Grades 4 and 8 and comparing each state to the National Assessment of Educational Progress
assessment proficiency level. The findings of Peterson and Hess showed a gap of proficiency
levels between the states as well as a steady decline in standards from the first measurement in
2003. Their evidence suggests NCLB accountability created such pressures for performance
that states developed low proficiency levels to help meet the needs of the legislation.

Another outcome of NCLB was the initiation of concerns of what is taught in schools
and how teaching and learning transpire during the high-stakes accountability era, such as
implications of teaching to the test and school focus on only the tested areas (Britannica
Editors, 2010; Center on Educational Policy, 2008; Dee & Jacob, 2011; Groen, 2012; Starr,
2012; Zhao, 2012). These concerns give significant alarm to current classroom practices.
According to the Center of Educational Policy (2008), key findings showed almost a 50%
increase and focus on ELA and math at the decreased instruction of other subjects including
social studies, fine arts, and physical education. Educational psychologist Kyung Hee Kim
claimed that, “If society stifles interests in developing individual differences, creative and
innovative thinking, or individual potential, and eliminates the opportunities for creative

students to release their creative energy in school, this may cause problems in the future”
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(Britannica Editors, 2010, para. 9). At the same time Starr (2012) suggested the demands of
high-stakes testing narrow teacher freedoms to develop instruction beyond the scope of the
tested content, therefore, . . . not inspiring critical thinking” (p. 245). This evidence suggest
that during the era of high-stakes testing and school accountability, schools have limited their
instruction to meet only the aspects of those accountability demands. Therefore, cognitive
processes have not been a focus in teaching and learning.

In 2011, the U.S. Department of Education (2012a) recognized the limitations of NCLB
and offered state and local agencies waivers from specific provisions set in the Elementary and
Secondary School Act of 1965 (ESEA). These flexibility waivers are requested and granted by
addressing specific criteria for school improvement including the adoption of English and math
standards based on college and career readiness, with high-quality assessments aligned to these
standards to measure student growth (U.S. Department of Education, 2012a).

No Child Left Behind, Title II, Part D also incorporates technology integration
development identified as Enhancing Education Through Technology Act of 2001 (EETT).
This aspect built a setting of specific purposes for the use of technology in all public schools
(U.S. Department of Education, 2002). The program assists schools with grants and support to
meet the needs of all students. The goal of EETT was “. . . to improve student academic
achievement through the use of technology in elementary and secondary schools” (U.S.
Department of Education, 2002, p. 2). New funding for EETT under the American Recovery
and Reinvestment of Act of 2009 helped support continued federal funding allocations for
grants (U.S. Department of Education, 2009). In 2009, the ARRA support provided $650
million for the EETT grant program where all states benefited (Duffey & Fox, 2012). The

allocation benefits supported the use of technology to improve student achievement, building
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teacher capacity for effective technology integration, and ensuring student technology
proficiencies (Duffey & Fox., 2012).

Although technology trends supporting EETT, such as shared, 1:1, and BYOD
implementation, established efficient opportunities for pedagogical shifts, other NCLB
mandates, such as pencil and paper high-stakes testing, stymied the actual practices. Shapley,
Sheehan, Maloney, and Caranikas-Walker (2011) described “disappointing results” for
investments in ubiquitous technology environments for the sole purpose “. . . to improve
standardized test scores. . . ” (p. 312). The implication for technology-rich environments,
therefore, support the current consensus among researchers that innovative uses of the
technology for cognitive and metacognitive learning is not the norm, but an underused medium
replicating traditional teaching and learning practices (Norris & Soloway, 2011, Norris et al.,
2011, Rosen & Beck-Hill, 2012). This evidence suggested NCLB promotes and supports
technology integration, but also stifles its use by the demands and pressures of high-stakes
testing accountability.

College and Career Readiness

The concept of college and career readiness (CCR) is a combination of academic
knowledge and skill sets needed for students to be prepared for success in entering a 21*
century society. Each aspect of readiness has evolved over the years initially as individual and
separate idioms (Conley & McGaughy, 2012). Just within the last decade, the educational
culture of the United States has recognized a need to join both baseline readiness for college
and career to prepare all of today’s students to be successful tomorrow.

According to Conley and McGaughy (2012), historically, career readiness was

synonymous with vocational training for an industrial workforce. Today’s new globally
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connected workforce has instigated a shift in this definition of career readiness. The shift stems
from the demands of a changing world with a different workforce and new economy (Conley,
2014a, Conley, 2014b). “All of this unpredictable, uncontrollable change results in periodic
tectonic shifts that ripple through sectors of the economy and society, creating disruption and
making some entire career areas instantly obsolete while, at the same time, generating entirely
new opportunities” (Conley, 2014b, p.13). Conley suggested being successful in today’s ever-
changing workforce and economy as well as in the future will be dependent not just own one’s
own knowledge base but on the ability of continuous learning. “Schooling will truly need to be
about enabling students to learn throughout their careers” (Conley, 2014a, p. 20). According to
Conley, today’s K-12 student needs to develop skills supporting “how to learn” in order to
develop a personalized lifelong learning paradigm to ensure success.

A study developed by Standards for Success in 2003 resulted in the first established
standards designed to address college readiness (Conley, 2003; Conley & McGaughy, 2012).
These standards encompassed content knowledge as well as specific skills needed for students
to be successful in college (Conley, 2003; Conley & McGaughy, 2012). These researchers
reported the skills included were critical-thinking, problem solving, and a host of other specific
abilities designed to support success in college and lifelong learning endeavors. In 2002, three
organizations Achieve, Inc., Education Trust, and the Thomas B. Fordham Foundation (2004)
partnered in a research endeavor called the American Diploma Project. The two-year research
project drew both from the educational culture and workforce society. “In our research we
found an important convergence around the core knowledge and skills that both colleges and
employers . . . require” (Achieve et al., 2004, p. 4). Their work resulted in English and math

benchmarks built upon college and career readiness skills to help guide K-12 educators in
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developing state standards beyond content specifics to incorporate the skills needed to be
successful post-high school regardless if students were joining the workforce or continuing
their academic career (Achieve et al., 2004). Beliefs that specific knowledge and skills are
essential for success in both higher education or today’s workforce, their work helped develop
a roadmap for K-12 schools to incorporate college and career readiness skills in their state
standards.

Defining and assessing career readiness, however, still varies across the states.
According to Frizzel, McIntosh, and McMurrer (2013), less than half of states participating in
their study had developed a career readiness definition. Frizzel et al. also revealed a variety of
assessments used to measure career readiness ranging within academic scope to technical
aspects. These variations of definition and measurement created a host of inconsistencies
across the United States ensuring a national challenge in tackling college and career readiness
in a broad spectrum.

ACT, Inc. has led the United States through research and development in helping
measure student readiness for college. Its assessment program provides formative data for
students from Grade 8 through high school and ultimately is used for admission purposes for
two-year and four-year colleges. ACT® has identified specific benchmarks throughout its
assessment program to help determine probability of success in college courses in English,
math, reading, and science (ACT, Inc., 2012). Research of ACT, Inc. (2006b) confirmed
correlations between college and career skills needed to be successful suggesting all students
should be measured to these same standards regardless of student intents after high school. The
ACT, Inc. (2014a) organization originally created and published the College Readiness

Standards. However, ACT, Inc. (2014a) has continued revisions and updates of these standards
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and in 2013 rebranded them as the ACT College and Career Readiness Standards. According
to ACT, Inc. (2014a), this effort was designed to ensure validity of standards and assessment

programs as well as support commonalities with other college and career readiness standards,
most particularly the CCSS.

In an annual study on our nation’s condition of college and career readiness, ACT, Inc.
(2014d) reported that 57% of all 2014 high school graduates took the ACT®, a bump of 18%
since 2010. However, only 26% of those graduates demonstrated attainment of the college and
career readiness standards in all four subject areas (English, math, science, and reading)—an
improvement of only 2% since 2010 (Act, Inc., 2014d). Benchmarks scores are set in each
subject area to signify probability of success in each subject area entry-level college course.
Research by ACT, Inc. (2014d) suggested that, “gains in achievement are common in states
that create an educational culture focused on college and career readiness” (p. 3). Mississippi
demonstrated similar trends over the four years, however, at a much lower percentage level
with 12% students meeting benchmark scores in all four subjects—an increase from 10% in
2010 (ACT, 2014c). Although Mississippi’s performance level is lower than the national level
when measuring college and career readiness in all four subject areas, its 2% gain is right on
mark with the nation. This gain indicates a focus on college and career readiness in Mississippi
and positive growth in the area.

According to one research project, ACT® imperfectly uses the four content assessment
subscores to predict student success in college (Bettinger et al., 2013). Bettinger et al.’s
research proposed only the ACT® English and math scores can adequately predict success, . . .
Mathematics and English scores are much more tightly correlated with college success than are

reading and science scores. In fact, after controlling for math and English scores, reading and
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science provided essentially no predictive power regarding college outcomes” (p. 27). This
research indicates a concern for the effective uses of the ACT® composite benchmark score as a
predictor for college and career readiness. Overall, Bettinger et al (2013) suggested the use of
an English and math composite score as a stronger predictive indicator for college admissions
and the use of an ACT® composite including reading and science possibly promotes inclusion
of students who are not adequately prepared to enter college.

Although studies by ACT (2006b) and Achieve, Inc. et al. (2004) suggested college
readiness and career readiness as comparable, it is important to recognize concerns stemming
from its equality. Camara (2013) suggested the use of test scores to identify college readiness
as sufficient, however, to blankly include career readiness as shortsighted. Camara (2013)
proposed several reasons, including the following: “A single cut score or benchmark may not
serve the verse types of postsecondary career-training institutions and programs which exist”
(p. 21). Other researchers concluded the same sentiment suggesting there are some overlapping
elements between college readiness and career readiness, but content knowledge and skills
defined beyond English and math are needed to adequately determine postsecondary success
(Camara, 2013; Conley, 2014b, Conley & McGaughy, 2012).

Educational reform has brought college and career readiness to the forefront of our
society’s livelihood agenda. The 2012 Center on Educational Policy publication, State High
School Exit Exams: A Policy in Transition, suggested the federal government support through
Race to the Top, and NCLB waivers have initiated statewide initiatives for evaluating current
content standards and assessment programs (McIntosh, 2012). State and federal policy are both

driving the adoption of CCSS and next-generation assessments focused on measuring not only
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content knowledge but also college and career readiness skills. McIntosh (2012) also
confirmed educational leaders are making decisions according to the following:

... whether to revise or replace their current exit exams to meet college- and career-

readiness standards, whether consortia-developed assessments can be used for the same

purposes as their current exit exams, and whether to require students to pass an exam

aligned to more rigorous college and career expectations in order to graduate. (p. 23)

Education agencies are amidst transitional changes that continue to impact teaching and
learning. According to the U.S. Department of Education (n.d.j), as of September 2014, 43
states have been granted NCLB flexibility waivers and two states are currently under review.
In exchange for these waivers, each state has addressed specific principles “to increase the
quality of instruction for students and improve student academic achievement” (U.S.
Department of Education, 2012a, p. 1). This effort indicates a powerful nationwide focus on
college and career readiness standards with aligned assessments as accountability indicators for
states and schools.

In an era of ubiquitous technology in education and a redefined focus on standards and
assessments, the United States educational landscape is changing drastically. College and
career standards provide policymakers with a roadmap to help ensure students not only build
core knowledge but also develop and strengthen the skill sets needed for the students to be
successful in the future. Technology helps support that roadmap and foster a continuous
educational environment for anytime, anywhere learning as well as strengthen opportunities for
collaboration, publication, critical thinking, and problem-solving.

Common Core State Standards
The Common Core State Standards (CCSS) provide an opportunity to redesign teaching

and learning for the 21st century. The common standards define content knowledge and also
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describe what students should be able to demonstrate (NGA Center & CCSSO, 2010). State
adoption of these standards will require pedagogical shifts in teaching and learning (Achieve,
Inc. et al., 2012; Sawchuk, 2012). The standards are anchored in college and career readiness
foundations for reading, writing, speaking and listening, and language (NGA Center & CCSSO,
2010). These standards provide K-12 vertically aligned standards in ELA, math and literacy
in history/social studies, science, and technical subjects (NGA Center & CCSSO, 2010).
Achieve et al. (2004) criticized the current or previous state standards as being all content
specific with no connection to real-world applications, therefore, lacking in college and career
readiness standards. These standards will provide a common thread to develop the content
knowledge base and 21st century skills needed to be successful in a global society.

The Partnership for 21st century skills (P21) has developed and defined “learning and
innovations skills” needed to prepare students “for increasingly complex life and work
environments in the 21st century” including “creativity and innovation, critical thinking and
problem solving, and communication and collaboration” (P21, n.d., para. 6). These student
outcome skills identified as part of P21 framework encompass the high-level cognitive process
often described as lacking in traditional teaching and learning environments. According to
P21, these skills are the required ingredients for success in today’s society. As suggested by
P21, students need the ability to think creatively about a variety of situations both
independently and collaboratively as well as be able to analyze, evaluate, and synthesize
information and data to solve problems. Students also need verbal and written communication
skills as well as abilities to work productively with others (P21, n.d.).

The International Society for Technology in Education (ISTE) defined six student

standards: “creativity and innovation, communication and collaboration, research and
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information fluency, critical thinking, problem-solving and decision making” (International
Society for Technology Education, 2007, para 1-6). The standards boast they are “the
standards for learning, teaching and leading in the digital age” (International Society for
Technology Education, 2015, para 2). According to ISTE (2014), these standards can be
implemented across all curriculum helping develop and support the skills needed to be
productive in today’s society. Using these standards to guide technology integration in all
content areas will help ensure development of digital literacy supporting 21* century skills.

The CCSS support the development and uses of these skills as described by P21 and
ISTE because they are built into the standards. Technology integration will play a vital role in
the development of these skills (Saavedra & Opfer, 2012). The challenges presented by CCSS
are the current traditional instructional practices and the lack of technology innovation
developed as an integral part of teaching and learning. According to Saavedra and Opfer
(2012), transformation from the “transmission model to the 21st century model has important
implications for the entire educational system” (p. 12). Saavedra and Opfer (2012) suggested
the needed changes in education will rely on the very skills that educators are trying to teach.
National Technology Plan

Recognizing a need to support transition to a 21% century educational landscape, the
Office of Educational Technology (OET) at the U.S. Department of Education (2010)
developed a national technology plan in 2010 outlining specific goals and providing resource
guidance for states and local agencies to meet those goals. The plan instigated a charge to
redesign traditional teaching and learning practices through the use of technology. The plan

asserts the following:
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mUNIVERSITYy

MI1SSISSIPPI

1/7/12015
Ms. Peel Dr. Bartee
Dept. of Leadership Dept. of Leadership
and Counselor Education and Counselor Education
University, MS 38677 University, MS 38677
IRB Protocol #: 15-037
Title of Study: Technology Access, Integration, and Student Achievement:

Examining Diverse Technology Learning Environments and
Coliege and Career Readiness in Rural North Mississippi High

Schools
Approval Date: 01-07-15
Expiration Date: 01-06-16

Dear Ms. Peel:

This is to inform you that your application to conduct research with human participants has been
reviewed by the Institutional Review Board (IRB) at The University of Mississippi and approved as
Expedited under 45 CFR 46.110, Category 7.

Research investigators must protect the rights and welfare of human research participants and
comply with all applicable provisions of The University of Mississippi's Federalwide Assurance
00008602. Your obligations, by law and by University policy, include:

Research must be conducted exactly as specified in the protocol that was approved by the
IRB.

Changes to the protocol or its related consent document must be approved by the IRB prior
to implementation except where necessary to eliminate apparent immediate hazards to
participants.

Only the approved, stamped consent form may be used throughout the duration of
this research unless otherwise approved by the IRB.

A copy of the IRB-approved informed consent document must be provided to each
participant at the time of consent, unless the IRB has specifically waived this requirement.
Adverse events and/or any other unanticipated problems involving risks to participants or
others must be reported promptly to the IRB.

Signed consent documents and other records related to the research must be retained in a
secure location for at least three years after completion of the research.

Submission and approval of the Progress Report must occur before continuing your study
beyond the expiration date above.

The IRB protocol number and the study title should be included in any electronic or written
correspondence.

If you have any questions, please feel free to contact the IRB at (662) 915-7482 or irb@olemiss.edu.

Sincerely,

Ashley S. Crumby, PharmD (

IRB Member
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12/15/14

In an interest to support research in the field of K-12 education, as Superintendent of XXXXX,
upon University of Mississippi IRB approval, I am consenting my district to participate in
Randi N. Peel’s research study. I understand the research will work with previous identifiable
student data (that will be de-identified), and include interviews with district and/or building

administration as well as teachers.

Participation in Randi N. Peel’s research study will be confirmed upon University of

Mississippi IRB approval and through a formal consent form before any data collection takes

place.

*Name Date

* XXXXX — represents name of school district

*Name — Superintendent Signature

152



APPENDIX C

STUDENT FOCUS GROUP QUESTIONS

153



STUDENT FOCUS GROUP QUESTIONS

. What are your attitudes toward technology access and integration in high school in
reference to your first-year college and/or career experiences beyond high school?

In what ways were your high school learning experiences enhanced or transformed by
technology? Provide specific examples of technology integrated learning experiences.
. What are your perspectives of technology access and integration implications on
success in college and/or career pathways? Describe skills or strategies learned in high
school that have carried over to support your first year beyond high school.

How can technology be better used to support high school experiences to better prepare
students for college and career?

Describe your beliefs concerning technology’s impact on your performance on

standardized tests.
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