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ABSTRACT

This study investigatet he ef fect of the flipped classroom
motivation and acadamachievement in a high school science couisehis quantitative study,
the sample population was comprised of North Star High Sch8ajrb2le students enrolled in
human anatomy and physiology quastexperimental, pretegtosttest norequivalent goup
designwasconducted. After receipt of Liberty Universitynstitutional Review Boardpproval
and the school di strict’s Department, of Resea
students completka pretest comprised of the Science Motivation Questionnaire 1l (8MEDd
the Human Anatomy and Physiology Unit TeBarticipants in the experimental group enghge
in the treatment, the flipped classroom, using instructional materials on the ecaloa#bsite,
Edmodo ™, iedcontentanatprial taught using harmsactivities inclusive of assigned
laboratory experimentsParticipants in the control groupceivednstruction using traditional
faceto-face lecturehomework format while also engag in assigned laboratory experiments.
After the completion of the treatment all participants comglatposttest. Data from both the
pretest and posttestasstatistically analyzed individually using two separate-oag
ANOVA/ANCOVA analysesandressarchereporedthe results of thetatisticalanalyses.
After completion of the analyses, and interpretation of the results, recommendations for future
researctweregiven.

Keywords: academic achievement, blended learning, Edmodo, flipped classroom,

gender, motivation, traditional classroo8iTEM
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CHAPTER ONE: INTRODUCTION

Overview

Less than one in seven students inWinéed StategU.S.)obtain a degree in science or
engineering in comparison to one out of two in China and one out of three in Sin@agdreer,
RowanKenyon, Inkelas, Garvey, & Robbins, 2013s a result of théow number of students
receiving degrees in science, teclogy, engineering, or mathemati¢STEM) a deficit
developed in the number of students entering STEM career fieldsstudy conducted by the
U. S. Department of Educatiof2007) and the U.S. Department of Labor (2018)as found
that approximatelgightout tenof the fastest growing career fielitem 20122022require
significant training in science or mathemati€ver a ten year time span (202010), STEM
employment grew by 7.9% versus RBMEM employment of 2.6%, and the projected growth
from 2008 to 2018 more than doubles to 17% for STEM employment in comparison to 9.8% for
nonSTEM employmentl{angdon, McKittrick, Beede, Khan, & Doms, 2Q11Despite the
awareness of the training needed for the growing career fieddd 8. is continuing ©
experiene a large deficit in students entering STEM career fiffadtz, Gannon, &

Kirschmann, 2014) STEM employees are important in establishing and maintaining the stability

of the economy of the 5. (Langdonet al.,2011). Over time, researchglies have been

conducted in an effort to comprehend the reasons surroun@iggpin students entering STEM

fields (Foltz et al, 2014; National Science Board, 2007; National Science Foundation, 2009)

For instancethe National Academig2007)foundthesmallpercentage of STEM degrees being
producedverecontributing tothe STEM deficithatist hr eat eni ng t he country

successfully compete in an international econoifiye concern of the deficitenters on the
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inability to attain persons desiring to enroll in STEM courses and STEM fields, and to stabilize
the attrition rate of employees in STEM occupations.

While further examining the issuepajor problem of STEM attritiowasmore
worrisome for specifistudent populations as opposed to othéscording to the National
Science Foundation (2009espite the increase females and minoritiesbtainingscience
degrees, annderrepreseationof females and minorities is still presemtSTEM majors and
occupations Beede et a[2011) of thel. S. Department of Commerce Economics and Statistics
Administration showed tham 2009 of the total number of workers with STEM jobs only 6% are
comprised of Black (neilispanic) employees in comparison to 72% WlitorrHispanic).
Degree completion for women and underrepresented minority students (not inclusive of Asian
Americans) are far less than the totality of undergradibt&sonal Science Board, 2007)

According to Museus, Palmer, Davis, and Mararfifd 1) critical damage occurs prior
to the collegiate years deterring minorities from selecting science and engineering majors or
careers. Authors Museus et a(2011) suggested that a way of improving the success of
minority students in STEN& to findways to determine and resolve the lack of academic
preparation in primary and secondary educatidfor this to be accomplishe8TEM education
modifications in k12 and postsecondary education and curric.cdiemeede(Becker & Park,
2011) Becker ad Park (2011)ndicated that evidence based/best practices are needed to both
prepare and motivate students to enter STEM fields; ¢hosed exists timlentify and modifyK-
12 and postsecondary education curriculum.

One means of attempting to prevenstbiisisof insufficient numbers of minorities in
STEM fieldsis the reform of all facets of STEM education from early childhood toothat

graduateeducationthereby initiating a renaissance in STEM educatidational Science Board,
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2007) Minority students possessing the potential to be successful in STEM careers often fail to
realize this potential while in high school, or while in college decide to leave the STEM track
due to inadequate motivation (Hossain & Robinson, 2012). As a,résitulty exists for U S.
high schools to gdarge numbers of students to choose to enroll in STEM related academics
(Hossain & Robinson, 2012). If low enrolliment and interest in STEM academia pehasts
high school courses linked to seleotof STEM majors in college and STEM careers will be at
serious risk (Hossain & Robinson, 201Z)hanges in education and curriculum, according to
Jackson (2013), may lead to an increase in motivation, and may assistcvatisinghe
enrollment and reterdn of AfricanAmericans

Student motivation is an essential affective outcome necessary for the improvement of
science classrooms (VelayuthamA&dridge, 2013). In an effort to stimulate and heighten
student | earning, familiarity about students’
affectsst udent s’ | earning is of great 1 mportance
challenge obseed by instructors is the ability to provide a classroom environment that promotes
not only motivation, but also positive learning outcomes (Velayutham & Aldridge, 2013). The
National Center on Education and Economy (NCEE) (2006) swegtjds$. STEM eduation is
outdated, and does not support the skills needed to be successful in current STEM career fields.
As a result NCEE2006)strongly recommeretithe need for teachers to ensure integration of
technologybased instruction in the classroom. Carl{@@10) suggested that students enrolled
in a flipped classroom appeared to be more motivated to learn and wanted to take more
accountability for their learningThe premise of the research studgsto determine if altering

the educational strategy in ah school science course through the implemmmtadf a flipped
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classroomncreasednotivation to enter in a science figlghile also assessing how academic
achievement is impacted.

This chapterfocedlon STEM educati on, STEWtoaahdcati on’
academic achievement of minorities, and how the flipped classroom may be a viable component
to increasemotivation and academic achievementdaderrepresented minoritiddRMs). A
brief synopsis of the problem and purpose of the sivasgiven along with the significance of
conducting the research. The independent, dependent, and control variables of the study that
examinedcoupled with key terms and definitian¥he chapter concludewvith the questions
and hypotheses for the reseastindy, the statistical design, and summarization of the analytical
procedure used for the study.

Background

STEM Education

Rice, Barth, Guadagno, Smith, and McCallum (2013) suggested that improving STEM
education will determine if thg.S.remains a leagl among the nation€One problem that
currently exists is the inability of American students, more specifically underrepresented
minorities(URMS), to persist in STEM fields as a result of inadequate academic preparation
(Rice et al., 2013) Another prblem is also the lack of motivation to enroll in STEM courses
select STEM careers (Rice et al., 2018hcial cognitive models assessing academic and career
outcomes have accentuated concepts such as attitude, jmerdgition, and seléfficacy as
being primary components that affect st,udents
2013) . A plausi bl e patdrmdtivationisthraughehe@ si ng st ude
implementation of an integrative approdolscience content delivewith technology(Becker

& Park, 2011)Becker and Park (2011) suggasintegrative approaches have the ability to
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provide studentwith a way of learning content that will improve learning and interest

Integrative approa@sconnects different disciples by cross cutting subject matter, and finding

unifying concepts For example, a science teacher can incorporate the skills used in

mathematics and language arts classes into the comprehension of a sciencelbigjedurn

could help with enhancingfudent interest andcrease positive attitudes toward STEM fields,

andassistwith increasinghe motivation toward a future in a STEM career. By implementing

integrative approaches there is a possibility for gradual improvement of academic achievement

by students while si mul t a(Bechen&Pask, 20lt)pr ovi ng st
Educators have made efforts to exercise integrative approaches in STEM courses using

various methods. Previous studies have looked at other interventions and masfias

techniques for increasing interest or achieverf@ntan, Glynn, & Kittleson, 2011; Jewell,

2011; Radenburg, 2013Bryanet al(2011) examined what motivates adolescentsl@#ear

olds) to learn science in introductory science courses, and found that social modeling and

coll aborative | earning activities promoted st

learning, and inteest in science careers. Jewell (2011) studied the effects of the implementation

of a NXT robotics curriculum on high school s

gender, and ethnicityJewell (2011examined the attitude of students with sceemquiry,

enjoyment of science, and career interest. The study showed no significant difference by gender,

grade, or ethnicity in science inquiidewell, 2011) However, there was a sigidint difference

among ethnicityand enjoyment of scieneehenexamining different grade levels. In fact,

greater differences occurred when comparing seniors to freshman and seniors to sophomores. It

appeared that upperclassmen and lowerclassmen have significant differences in enjoyment in

science.Significant difierence was found icareer interest among ethnicity, and amgrage
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levels when comparing grades nine and 11 and nind3mdspectivelyJewell, 2011) The

study foundno significant difference observed among geridewell, 2011) Rebenburg (2013)

looked at predictors for middle school girl s’

predictors studied by the researcher were teacher influences, parental encouragement, peer

influences, and se#fficacy to predict confidengg&abenburg, 2018 The results indicated

parental encouragements nota significant predictor, but both peer and teacher influences

weresignificant predictors for confidence and interest in math and scieioeever there is

minimal empirical data that examinesvirthe implementation of the flipped classroom could

benefit students’ motivation and academic ach
To date two studies have been found teatminedhe flipped classroom and STEM

education Glynn (2013) looked at the effects of the flipped classroom on achievement and

student attitudes in a secondary chemistry class, and Talley and Scherer (2013) examined pre

andposi mpl ement ation of the flipped c.Gymsr oom or

(2013) conducted his study in an upper middle class suburban area of-Hintisre the

student population is White and Korean, #imel school culture is strong with high achieving

students The results of the study showed the flipped classradmat have an impact on the

overall achievement of students, and there was marginal improvement in positive attitudes

toward the coursgGlynn, 2013) Although there was no positive response to introducing new

content, there was an increase in posititiéuae toward usingheflipped classroom(Glynn,

2013).An increase in positive attitude was obserdadng block scheduling0 minute classes

meet alternating days, whegach student had an internet capable device (Glynn, 2&i@}he

flipped classvas foundmore suitable for a student wkakkes more of an initiative wittieir

learning(Glynn, 2013)
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Talley and Scherer (2013) looked at increasing academic achievement of students by
implementing the enhanced flipped classroora‘ifipped’” STEM wurse. The authors
conducted the study in the undergraduate psychology class at/tlemtic Historically Black
College and University (HBCU) whetkeintroduction of new content was given to students
using online videos-books, and other online resoas. At the end of the study higher academic
scores were observed on content exams, and as such the use of the flipped classroom indicates
using effective learning techniques in STEM courses may be significant in increasing retention
of African-Americanin STEM disciplines (Talley & Scherer, 2013Pespite the previous
guantitative studies examining the effects of the flipped classroom in a high school and post
secondary STEM courseo empirical data is available that looks at the flipped class
environnent with AfricanAmerican students in an urban settitigerefore the current study
examinel how the flipped classroom impadséican-Americanur ban hi gh school s
motivation and academic achievement in a science course.

The U.S. Department of Educati{2007) believeshat in order to circumvent the
diminishing number of STEM applicants in the labor force that one goal for STEM education for
grades K12 is to ensure all students are adequately prepared with the skileiriiedbe
successful in science, technology, engineering, and mathematics. The premise of this goal is to
have more students graduating from high school entering into postsecondary institutions
equipped with not only the capability, but also the motivateeded to become STEM
professionals, educators, and leaders. Department of Education, 200/ esearch shows
that technological integrative approaches 1 mp
prepares students for a more global econ@th$. Department of Education, 2007)his begins

with ensuring science students are participating in quality and engaging science courses.
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STEM education among minorities.The researchevould be negligent to not report
research on underrepresented populations when discussing the STEMIfiddsiportant that
research studies take into account minorities and other underrepresented populations. In recent
years, closing the gap thatigts between gender aktRMs, namely AfricarAmericans, in
STEMrelated career fields has been a priority among policy maReexig et al., 203 WWang,

2013. Presumably, the research conducted has focused on the participation of African
Americans in th&TEM workforce, and increasing the number of Afridemericans majoring

in the STEM disciplineRBeede et al., 201Wang, 2013 Studies have found that the choice of
classes selected during both high school and college had a significant contribtaidimeas
differences in incomes earned during the highest point of Afidgarricans careers (Machin &
2003 Wang, 2013

BonousHammarth (2009) remarked that minority students who persisted and were
successful in a STEM fielexhibited a number dfaitsincluding active engagemeint courses,
but the most important trait was strong academic performaBome evidence demonstrated
howthe role high school courses taken by minority students can influence their choice of college
major(Wang, 2013) Resultdrom a study byVang (2013showed that high school courses
taken did have an influence on AfricAmericans in the choice of science and math majors
when entering college.

For more than ten yeanmore emphasis has been placed on integrating educational
technology into the classrooms as a means of motivating students with learning concepts that can
be used to solve real world activities (Moore & Chung, 2015). Moore and Chung (2015)
suggestdintegating technology in the classroom may motivate students to learn course content

by increasing interest in core subject classHse flipped classroom may be the method to
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develop an educational environment that promotes discovery, prtlaleed, and stedt
centered learning (Moore & Chung, 2015).

The Flipped Classroom

With the amount of time spent in the classroom it is not surprising that what transpires
within the walls of the classroom are likely to have a profound impact on academic and
behavioral atcomes (Velayutham & Aldridge, 2013). Learning environment factors that
influence students’ |l earning is important to
well (Velayutham& Aldridge, 2013). As previously notedaccording to Velayutham dn
Aldridge (2013)a positive learning environment is said to be a prominent factor in promoting

student s motivation to | earn.

Lecturing has been thought to convey a vast amount of information to numbers of
students in a seemingly efficient man{®@renmatz, 2013) Providing students with information
was the ideal first step in preparation of students being successful in a respective field or
discipline Lecturing is viewed as a traditional teaching styteaddition, lecturing iseacher

centeredvherestudents are passive learnersreceitiied e ac her s knowl edge an
(Ahmed, 2013). In this settinteachersare the sole decision makers of what, how, and when the
curriculum will be taught, and the types of assessments to be adminidbengid-Bryant (2004)

definadteacheit e nt er ed as a style of instruction tha
which the instructor directs Monwerselyleaner, and w
centered i s def i noathatisespensive xdllabbraiveopfobleemieset,r u ct i

and democratic in which both students and the instructor decide how, what, and when learning

0 C c ur s “BryanD20@jp.A2). In a learneicentered class setting students are more
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actively engageah the learning process. This style of teaching allows for focus to be on how
students learn as opposed to the how the teacher teaches.

A learnercentered instructionapproachs amutually beneficiabtrategy that can be
implementedvith minimalresistancéy students and educatpedlows students to become more
engaged in the class and motivated to |¢Bupin-Bryant, 2004) A viable learnercentered
strategy that may be used instead of the traditional teaeiméered instruction is ttkp ped
classroom.According to Mason, Shuman and Cook (2013), the flipped classroom is defined as
the dissemination of course content outside the classroom using traditional methods and new
technological formatsThrough this instructional practice thatd#mts are now becoming more
responsible for their learning by the classroom transforming from teaeh&red to student
centered.

The flipped classroom is having a resounding effect on the act of lecturing by teshers
a method of integrating technolp@to the clasg§Mason et al., 2013)There is minimal room
allotted for lecture in flipped classrooms due to the utilization of videos, shoripdiescor
illustrative notesand readigs are assigned prior to class. Thereby, instructiomalleft in class
canbe used for problem solving, application and engagemeheimaterial. Although pure
enpirical evidence is still being gathered about the flipped classroom, there is not concrete
evidence indicating why the flipped classroom is succe@dfridan, McKnight, McKnight, &
Arfstrom, 2013; Morgan, 2014)Preliminary onscientific researctioes suggest that theaee
benefits within the flipped classroonmn a survey, 80% of 453 flipped classroom teachers stated
student s’ at t iimprovkd and &7foctatédehlera was anrinsrease in standardized
test scoregGoodwin & Kirstein, 2013) Another benefit of using the flipped classroom model is

the teacher having the capability of moving the class forward despite absences by either the
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teacher or student(s) (Roehl, Reddy, & Shannon, 2013). This is beneficial for students with high
absenteeism rates by allowing them to stay on track despite not being in direct contact with the
instructor. Themplementation othis strategy allows student mi sconceptions to
prior to the issues emerging on an exam. Berrett (2012§$ketHlipping is frequently

discussed in STEM sessions at teaching and learning conferanddeere is a benefit of

implementation with respect to STEM cees. The instructional methods traditionally used to

teach STEM disciplines, the long tradition of dissemination of content using informative lecture
methods, makes the courses ideal for change by initiating the flipped model concept (Berrett,

2012).

As a result of the limited data currently represented on the flipped classroom a need
exists for further research to be conductedresponse ttheseinitial statistics it would be most
beneficial to initiate more significant empirical research aboullifged classroom in the areas
of academic achievement ambtivationto determine whether it is a valuable instructional
strategy needing to be implemented in all classroofksseducators, a charge is given to prepare
students to be successful in the real world, l@#idg able to find a resolution to the real world
problems(Steinmatz, 2013¥or students the remedy may be the flipped classroom.

The theories that will be theabisof this study are theelf-determinatiortheory(SDT) (Deci &
Ryan, 1985pndsocial cognitivetheory(SCT) (Bandura, 1986) The SDT was empirically
derived to study issues regarding intrinsic and extrinsic motivation and persoidtitysic
motivation is defined aa natural satisfaction for learnimgw materia(Bryan et al., 2011).
Extrinsic motivationaccording tdeci and Ryarf2000) is participating in an activity for a

specific outcome, or rewardVhenthe SDT is applied to education its primary concern centers
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onpromotingst udent s’ i nancecondiderice in their Capaaities anahagtributes
(Deci, Vallerand, Pelletier, & Ryar1,991).

SCT(Bandura, 1986yvas originally developed by Bandura ireth960s as the social
learning theory{SLT) (Bandura, 1977)but later became tH&CTin 1986 as social interaction
and influence and internal and external reinforcement became the focus and emphasis by the
theorist. TheSCT postulates students need toibet that they have ability to complete tasks in
order to be successful in learning (Bandura, 1986). Although SCT can be applied to any
environment, when applied to education its focus is on student motivation, learning concepts,
and academic achievemdBandura, 1986; Schunk & Zimmerman, 1998). For this study, the
centralized hypothesis based on the-determination and social cognitive theories indicate that
there will be a statistically signifrnaadant di f
academic achievement scores based on type of classroom (flipped, traditional). As appbed to th
study, these theories hold that one would expect the independent variable(s) type of classroom
(flipped, traditional) to influence or explain the dependent variable(s) motivation and academic
achievement because the flipped classroom has the potemtiale¢ase motivation and academic
achievement. This could possibly be achieved by allowing for more hands on activities and
application of concepts covered in the course. For STadveasng the use of hands on
activitiesin the classroom bgtudentsnayassist withapplying content and concepts covered by
the instructor This increaseould potentially lad to an increase in engagemembtivation and
academic achievemerand in turread to persistence to successfully master and/or complete a

STEM caurse or program.
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Problem Statement

In an effort to avoid future deficits in STEM fields, tHeS. needs to support the talent of
its population by growing and expanding recruitment and retention of persoresevho
underrepresented in STEM fielddJRMs (Tsui, 2007 Strayhorn, 2016 Strayhorn (2015)
statedexpanding URMs involvement in STEM fields is a priority of the UD@spite an
increasing global need to create capabilities in STEM, maing are presumed to be gifted in
these respective areasritig high school, unfortunately, choose not to select a STEM college
major(Museuset al.,201]). A factor that limits success in undergraduate STEM courses is the
i nadequate preparation obtained duMiseugt st uden
al, 2011) Inadequate preparation has been associated with the lack of rigor in the curriculum,
the time required for study in STEM courses, and inability for students to be able to successfully
apply the concepts taught in the STEM courses insideatsile the confinements of the
classroon{Museus et al., 2011; Bryan et al., 2011), and motivation, or interest, in STEM
courses, college majors, and/or careers (Hossain & Robinson, 2012; Strayhorn, 2015; Museus et
al., 2011) Despite the information & has been disseminated thus far through research studies,
theorists and researchers agree that more empirical research is needed to further substantiate the
descriptive results obtained from previous studiealley and Sherer (2013) suggest that best
practices or evidenebased practices may be needed to inforh2kSTEM curriculum.An
evidencebased strategy used in previous studies that at times has produced positive results, but
still needs to be furthered investigated for more conclusive iddtee flipped classroom (Talley
& Sherer, 2013).

TheU.S.has a deficipertainingto individuals currently in STEM fields. While looking

at the overall low percentage of people currently in STEM fields, representatisiRNIg—
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African Americans and womgi€hang Sharkness, Hurtado, & Newma&14; Tsui, 200A-is
much lower in comparison to their racial, ethnic, and gender counterparts (Beede et al., 2011).
In this regard, a need to determine the reason why individuals, specifiedilg, are not
enteringinto STEM fields is imminent. Research studies have shown that one of the factors
hinderingURMs from entering STEM fields is motivation (Hossain & Robinson, 2012; Bryan et
al., 2011), and the effeachotivationhas on academic achievement in STEM courSasyhorn,
2015; Museus et al2011; Bryan et 812011). In effort to correct this issue educational reform
should be considered for-K2 curriculum to include more evidenbased learning. One
reported evidenecbased learning strategy that hasreports | mpr ovement of stud
motivation and academic achievement in the classroom is the flipped classroom (Talley &
Sherer, 2013Missildine, Fountain, Summeg& Gosselin, 2013). Despite positive repasts
academic achievement and motivation in highercatlon there is stillminimal datashowing
how the flipped classroom impaaicienceacademic achievement asdencemotivationwith
URMSs in secondary urban settingss a result, a gap exists in the literature with determining the
effects of the flippd class model on science motivation and science academic achievement, and
with URMSs. Therefore, this study examuhéhe effects of the flipped classroom on motivation
and academic achievement of urban high school students in a scienceasaos®ared to the
motivation and academic achievement of urban high school students in a science course in a
traditional classroom setting
Purpose Statement
The purpose of this quaskperimentapre/postteshonequivalentcontrol groupstudy

was toexaminethe effect of the flipped classroomanr ban hi gh school studer

academic achievemeint a science coursa North Star High School. The independent variable,
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type of classroonmwasgenerally defined as a classroarherethe dissenmation of course

content outside the classroom using traditional methods and new technological (Masais

et al.,2013) The dependent variables for this stwdgrestudent motivation and academic
achievement.The dependent variable, student moimatwasg ener al |y defi ned as
internal desire to learn and be successful in sci@alyan, Brickman, Armstrong, &
TaasoobshirazR011) andvasmeasured by the Science Motivation Questionnaire Il (SNMQ

(Glynn et al., 2011). The dependent variabtgdemic achievemewasdefined as the level of

mastery, as measured by numeric grade, attained in a high school science course according to the
Georgia Performance Standards for Human Anatomy and Physiology (Georgia Department of
Education, 2006). The instrument used to measure academic achiewastm® Human

Anatomy and Physiologindocrine SystertInit Test developed by Pearson (2015).

Significance of the Study

A gap in the literature still signifies need for quantitative data due to most taiag
gualitative, and in the form of opinion papéBecker & Park, 2011)The results from this study
may provide additional quantitative datactorent studies inrderto substantiate necessity of
flipping science classrooms from traditional instructional strategiegreaseni nor i ty st ud e
motivation and academic achievememhe flipped classroom is a topic of discussion among all
stakénolders andmay be the catalyst needed to change aspects of classroom inst@adtion
increaseachievement of students (Berrett, 201Zhe study couldalsopaossiblyidentify the
impact of an evidenebased learning strategy determining if an increasa academic
achievement and motivation is definitively observed as a result of implatieenvfa new
technological instructionalomponent The study could lead to determining not only if an

increase in academic achievement and motivation is obsénvedlso possible implications of
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how the flipped classrooms utilization in classes could be beneficial to all students in grades K

12. More importantly,thes t udy’ s data coul d al so be used t heg
increasing the motivation and acade achievement of students that was also an increase in the
number of students selecting STEM majors or desiring to enter a STEMMiellver et al.,

2014 Bryan et al., 2011

Research Questions

The research questions for the studyre

RQl:Istherea st atistically significant differen:ct
motivation scores, as measured by the Science Motivation Questionnaire Il, when participating
in the flipped classroom as compared to students who participate in the traditional oi@ssroo

RQ2:ls there a statistically signigdgcienceant di |
achievement scoreas measured by tteiman anatomy and physiology endocrine system unit
testwhen participating in the flipped classroom as compared to studéio participate in the
traditional classroom?

Definitions

1. Academic achievementevel of mastery accomplished on a specific goal
(Steinmayr, MeiBner, Weidinger, & Wirthwein, 2015)

2. Blended learning an integrated educational program where students learn subject
content both in a physical class setting, and using online res¢@egton
Christensen Institute for Disruptive Innovation, 2012)

3. Edmodd& - afree online learning community usemhelp teachers and students
collaborate with one anoth@Edmodo, 2014)

4. Extrinsic motivation participation in an activity for a specific outcome, or reward
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(Deci & Ryan,2000).
5. Flipped classroom defined aghe dissemination of course content outside the
classroom using traditional methods and new technological fo(Matonet al.,
2013).
6. Gender- the biological and physiological characteristics that define men and women
(World HealthOrganization, 2014)
7. Interest- a personality characteristic or motivational dispositiaeference to
participate in a certain topic (Krapp, 1998)unique motivational variable (Hidi,
2006)
8. Intrinsic motivation a natural satisfaction for learnifBryan et al., 2011)
9. Motivation- internal desire to learn and be successful in sciéalyan et al., 2011)
10. STEM- science, technology, engineering, and mathemg®icisachter, 2011)
11. Traditional classroom: lecture is used by the teacher for content delivery through
faceto-face interactior{Clark, 2014).
ResearchSummary
This studywasa quantitative study as opposed to a qualitative studyodeseamining
and quantifying the differences between the variables. The researchwasograst
experimental, préestposttest norequivalent control groupThe quasiexperimental design wsa
appropriate due to manipulation of the independent varialge,dclassroom, and the usage of
a control group, as well as randomization of the student sample population not being feasible
(Gall, Gall, & Borg,2007) In order to increase internal validity, a pretest and postesised
with both the experimentaind control groups. Participan&reassigned to prexisting

classes, and the classesreassigned to either the control group or the experimental group.
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Each groupeceivedparallel content material during daily class instruction. However, the
expeimental groupcompletedectures view videos and presentations, completetivities, and
some formative assessmeats i ng t he Edmodo™ website outside
periodically during thenstructional periodvithin the brick and mortar classroom. The control
groupwasexposed to a traditional class settwlgere the teachefeliveredlectures, activities,
assessments, and laboratory investigations within the confinement of the brick and mortar
classroom. Aletailed instructional agenda for both groups for the length of the study can be
found in the appendicéfppendix . The Science Motivation Questionnaire 1l (Glynn et al.,
2011) and Human Anatomy and Physiology Unit Test (Pearson, 2@Eadministeredo

student participants before and after treatment, and then the residtgatistically analyzed

and reported. To test the null hypotheses, two separat@ananalysis of covariance

(ANCOVA) statistical analysewasemployed.
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CHAPTER TWO: LITERATURE REVIEW

Overview

Langdonet al.(2011), economists for the.8. Department of Commerce Economics and
Statistics Administration, argdé hat STEM wor kers direct the nat
competitiveness by creating new ideas, canis, and industries. Nevertheless, there is a
serious concern over the availability of qualified STEM employees entering into STEM careers.

It is oftenreiterated that unlesmincreasean the number of individuals entering the field of
STEM occursthe U.S. will encounteshortages in experimentation, innovation, and
technological field§¢Schneider, Judy, & Mazuca, 2012)n 2010, Chairman Richard Stephens
of The Boeing Company and Chairman Aerospace Industries stated before the Committee of
Houseand Science Technology that specific actions were required in order to endurg.the

was adequately equipped with sufficient numbers of scientists and engineers in order to meet the
needs of the futuréStephens, 2010Dne of the most pertineneeds metioned,was motivating
students to pursue STEM related careers. Individuals working in STEM fields are vital in
sustaining growth and stability of the economy oflth8. (Langdon et al., 2011). During a ten
year period spanning from 2000 to 2010, th&. saw a 7.9% increase in STEM occupations as
compared to 2.6% in neBTEM occupations (Langdon et al., 2011). According to the U. S.
Department of Commerce, from 202818 there is a projected growth of 17% in STEM
employment as compared to 9.8% for +#IfEM employment (Langdon et al., 2011).

Another concern is the participation of Africdmericans in STEM careers continues to
trail behind Caucasians and Asigd8ghneideet al, 2012) The U. S. Census Bur e
American Community Survey (Beede &t 2011) indicatd the number of people working in

STEM jobs, according tethnicity, was predominantly occupied by nblispanic Asians (15%),
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nonHispanic Whites and neHispanic Others (6%espectively, nonHispanic Blacks and
American Indians or AlaskNatives (3%espectively, and Hispanics (2%)Forecasts imply the
percentage dJRMs currently in science and engineering needs to increase threefold in order to
complement their proportions within theS. population(Schneideet al, 2012) Thereare a
number of probable factors that may lend to the decrease in STEM nurShauiges found that
women andJRMs (Hill, Corbett, & Rose, 2010; Grifth, 201Q along with students from low
socioeconomic backgrounds leave STEM fields at higher rateshtbiagdunterparts
(Kokkelenberg &Sinha, 2010). As well as persons leaving STEM fields has shown to occur
more frequently with weaker academic backgrounds itnraad science (Shaw Barbuti,
2010). Lastly, evidence shewa relationship between the dease in STEM fields, and factors
such as motivation, confidence, and a person’
subjects (Chen, 2013). A means of achieving this may lie within the secondary educational
systemJewell (2011) states that @b).S. Department of Education reports that, of
approximately four million students enrolled yearly in-pohool, around 20% remain interested
in STEM subjects by the time of entering eighth grade, 16% are still interestell yati2, 9%
major in an a@a of STEM in college, and only 4.5% graduate with a STElsted degree. The
data agaimeiteratep | ausi bl e | inkage between students’™ m
STEM fields with the decrease i Mhissmakeditenore s’ at
difficult to decide to enroll in a science course, select a STEM major, or enter a STEM career
(Weaver et al., 2014).

Although the focus of this research stwdlfbeon moti vati on, student ¢
being briefly examined agstdaude and motivation are thought to be interdependent of one

another (Chauhan, 2014). Gardniealonde, and Moorcroftl985) statd attitude is a component
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of motivation, and thus motivatiaa the favorable attitude to achieve learnitudies
conducted by Murphy and Beggs (2003) and Pell and Jarvis (2001) indicated a negative
correlation between students’ attitudes and a
evidencewaspr esent ed showing the tnteestihscerice adol escer
(Speering & Rennie, 1996Murphy & Beggs, 2003; Pell & Jarvis, 2001$peering and Rennie
(1996) conducted a study in Western Australia where observance of a decrease in science interest
was made as students transitioned from elemgtdesecondary schools. Speering and Rennie
(1996) also showed decisions to pursue further science courses and/or choosing a career in the
science field were made at critical points in time. These critical points in time were during
student s’ easwhieltransitioreng from glementarty middle school (Speering &
Rennie, 1996). However, Eccles and Wigfield (1992) conducted awhehganalysis of
various achievement task values was completed, and reglittsteda dec | i ne i n stud
attitudes occurred during adolescent years. Christidou (2011) statzhts lose interest in
science, and as a possible future aspiration, as they move from elementary to middle school
Conversely, Lai’s (2011) mot i voaindreased witreagee ar c h
as students become more exposed to experiences in life. Researchers suggest encouraging
motivation in children is vital because it aides with predicting motivation later in life (Lai, 2011).

There are studies that support the agbdobeing the most important time for a student
make a decision about pursuing more science studies (Tytler, 2014; Tai, Qi Liu, Malkese
2006). The Royal Society (2006) examined a survey completsdidryce, engineering, and
technologypractitoners(N=1141)and f ound adol escents’ decisior
career was made by or before age 14. The study also showed 28% of those completing the

survey started thinking about a STEM career before age 11, and 35% between ages 12 and 14
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(RoyalSociety, 2006). Maltese and Tai (2010) interviewed scientists and graduate students
regarding experiences that engaged them in science. Of the parti¢hbanid 6)surveyed,
65% stated an interest in science before entering middle school, and 3@gordigiulle school
and high school (Maltese & Tai, 2010). The question then becomes what is a possible means for
increasing and sustaining student interest in science after entering secondary education?

During this time of science educational reform, asnestwasreintroduced into the
features of the learning environment contributing to student learning and interest in science
(Nolen, 2003; VeddewWeiss & Fortus, 2011). Nolen (2003) examined the relationship between
hi gh s c ho(®F373)pewcepens bf sheir science learning environments, and their
motivation, learning strategies, and achievement. Results indicated direct correlation with the
shared perceptions of the classroom climate a
with science learning (Nolen, 2003). Evidence indicated classrooms téaeteersequired
independent thinkingesulted in students havinigeper levels of comprehension higher
achievementand better satisfaction with science learning (Nolen, 2003). Valldes and
Fortus’ (2011) stwudy conducted in I|Israel exam
traditional and democratic schools. While conducting research thesfabhadthere is a
relationship between t he otlationrinesaencee learmng,andudent s
changes in classroom environment (Veedagsiss & Fortus, 2011). It was also suggested the
continued decr ease ibaassotiatedwith thesway teachers tgagaht i on ma
sciencgVedderWeiss &Fortus, 2011). With the idea classroom learning environmentsahave

role in students science motivation and | ear
classroom into a flipped classroom may be beneficieln c r easi ng b oatidnamlt udent

achievement in the secondary science classroom. Carlisle (2010) noted instructors stated
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students appeared to be more motivated possibly as a result of implementation of the flipped
classroom. The implementation of the flipped classroom rgtstiowed possible indications
for increasing student motivation, but students were now also required to take ownership of their
learning while also increasing higher order thinking skills (Carlisle, 2010).

Increasing access to quality STEM educationthasability toimprove the quality of the
U.S. labor pool by increasing economic growth and keeping the U.S. comp@disey, 2012).
A major concern is lack of persistence in STEM participation coupled with achievement gaps
across specific demographiesvomen, blacks, and Hispanics. Blacks account for 6% of STEM
workers in the US.; and during the time period of 20@0Q09 there was only a 1% increase in
the workforce (Casey, 2012). Itis presumed if these disparities were addressed and improved,
theU.S.would be better suited to fulfill the demand for STEM personnel (Casey, 2012).

The National Centeiof Education Statistics (NCES) 2009 (2011)conducted the
National Assessment of Educational Progress (NAEP) exam, and found 28% of fourth graders,
37% of eighth graders, and 40% of™gaders failed to meet the basic standards of science
knowledge. The same examination was conducted agadiveDyCES (2011) at which time data
was obtained from eighth grade students from 47 states acrd$<SthResults indicated slight
increases across a number of respective demographics; 35% of eighth graders participating in the
NAEP exam did not meet the basic standards for science, 63% black eighth graders failed to
meet the basic standards in comparisomtyg 280% of whitedNCES, 2011).Results from the
study also showe86% of public schools versus 23% of the private schools did not meet the
basic standards for science (NCES, 2011). According to Schreeide§2012), high schools
may be a place thatn aid in closing the gap tdw numbers of persons entering STEM fields.

As such, this study will focus on the flipped classroom in orddeterminewvhether there is a
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relationship between the flipped classrq@amd increasing science motivation anesce
academic achievement of Africakmerican students in an urban high school.

This chapter providskan overview pertaining to the current literature pertaining to STEM
and the flipped classroonThe urgency of guiding studentsSTEMfields, st udent s’ att
motivation, and interest in STEM coursssienceacademic achievement gap by gender and
racial ethnicities, and the economic impact of ST&illlbe discussedFlipped classroorwill
bediscussed with a focus on advantages of implaation inside the classroom, and the
relationship between academic achievement and the flipped classioentheoretical
frameworks, selletermination theory and social cognitive theory, which provide the basis for
the foundation of the studwill be discussed, and finally an overview of the gap in the literature
that identifies the significance and necessity for the resesgoben.

Theoretical Framework

Theoretical frameworks of research studies help to formulate the foundation and support
for the study by guiding the research, determining variables to be measured, and possible
statistical relationships that may exist. For this study, the social cognitive theory (SCT)
(Bandura, 1986) and the selétermination theory (SDT) (Deci & Ryan, 198#gs used. The
SCT (Bandura, 1986yasused because of the focus of on social interaction and influence, and
internal and external reinforcementBhe SCTs foundation is based on expectations about
learning and behavior (Denler, Wolters, & Benzon, 2014)e $CTwasused for this study
because is often used to help determine career choice, organizational behavior, and mental and
physical health (Denler et al., 2014). The relevance for usse@CT for this study also rested
with the knowledge that the tbiy is used in studies to examine comprehension of classroom

motivation, learning and achievement (Denler et al., 2014). The SDT (Deci & Ryanwi#£85)
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used because of its focus on intrinsic and extrinsic motivation issues in research studies. The
SDTlboks at the internal and external factors
personality Sel-determination theory2016). The SDT observed external factors such as

reward systems, grades, or opinions obtained from other individuals; wheezaal factors

observed were those such as interest, curiosity, and v&eksi¢termination theory2016). By

| ooking at individual
Ryan (2000) determimithe overall perceived needs required for improvement and social
development-competence, relatedness, and autonomy. By using both theories, the SCT and
SDT, as the basis for this study the researidukedat the influence of the flipped classroom on

stulknt s’ motivation and academic achievement

Social Cognitive Theory

A student having th&ability” to be successful isot the only component necessary to
achieve in the academic realm or prosper in
that success is attainable is learning is a confounding factor (Bandura, 2006). Bandura
developed the SCT that postulated tieed for students to believe they have the ability to
achieve tasks in order to be successful in learning (Bandura, 1986, 2001, 2006). According to
Denleret al (2014), the SCT integrates five specific concepts: observation, outcome
expectations, goaetting, seHlefficacy, and selfegulation. Bandura (1986) developed the SCT,
a theory that has also served as the foundation for other theoretical frameworks, which describes
the reciprocal connections of human learning and motiv@Bandura, 1986, 2@1, 2006.
Bandura (2006) believed student s’ l earning
comprehend, monitor, and control their motivation and behavior. Thiseggifation by

students is presumed to lead to desirable learning outcoheesrding to the theory, motivation

t
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is the internal state that stimulates, directs, and sustain®@geated behavior (Bandura, 2001,

2006) . Human | earning and motivation invol ve
characteristics (e.g. intsic motivation, sekefficacy, and seltletermination), environmental
contexts (e.g. high school), and beBrganetor ( e.
al., 2011 p. 1050. Since its development, the SCT has been used in a myriad of environments
including business, health, and educational industries (Clark, 201#)e educational field

there is a concentration on student academic achievement, student motivation, amgl learn

concepts (Clark, 2014 \While other theories of learning and motivation exist that can lend

explanation to respective aspects of learning behavior, the inclusiveness of the SCT is the most
appropriate for this study.

The SCT was created to show hogople obtain values and attitudes and how motivation
regulates their functionality (Bandura, 2006). Glynn et24l11) stated motivation, as it relates
to the SCT is expressed internal arousal of motivation to learn science. Glynj2@13)
believedacademic achievement is observed in motivated students when engagement in behavior
such as asking questions, seeking advice, studying, active participation in classes, laboratory
investigations, and study groups is done.

The SCT is a theory that is natnstructed on the biological differences of people, but
instead society’s influence on the forces of
Society influences its behaviors and interests upon individuals in an effort to mold them into
sociey ' s desired out come agendel ethmiety and yocide¢comomie c at e
status—influenced by societal forces (Clark, 2014). Significant differences are often revealed by
gender when pertaining to science, technology, engineering, and ratittseas perceived

stereotypes are observed by the dominance of males in STEM fields (Hong, Hwang, Wong, Lin,
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& Yau, 2012). Ethnicity is strongly influenced, perceived or actual, through persuasion of races

to excel; a number of influences are dependantd f ami | y norms, cul tur al
di scrimination, racism, parent education, and
status influences are found in the academic realm when looking at the student success (Clark,

2014; Boxer, Goldstein, Dekenzo, Savoy, & Mercardo, 2011). Boxer et(2011) believed

economically disadvantaged children are aware of barriers they face in comparison to non
disadvantaged children, and as a result do not make education, or even the pursuit of higher
educationa priority.

A student’s choice of science or STEM subj
instead multiple factors that also interact with one another (Tytler, 2014). ,Rdaekktt, Haag,
Kantamneni, and Fitzpatriq007) made use of a quiesinaire based on the SCT that
monitored students at various stages of school in order to identify relevant supports and barriers
to choosing science. The questionnaire examined interests and aspirations of students in relation
to effects of interactionlsetween personal factors and learning experiences on outcome
expectations and sedffficacy (Fouackt al, 2007). Results identified barriers as being
perceptions of subject difficulty and test anxiety (Foetdl, 2007). Substantial predictors of
choasing to continue with science courses found were interesegalfiation of ability, parental
expectation and guidance, career guidance, and inspirational instructors éFaljd007).

Self-Determination Theory

The SDT (Deci &Ryan, 1985) suggests people have basic psychological needs to feel
independent,orsefi r ect ed, and in control. Thus, Deci
motivation for learning may be described according to the degree learning will gratify that need.

Student s’ moti vat i on -determinatioe rargingcfromminternally®mncy o f
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externally (Deci & Ryan, 1985). Intrinsic motivation is referred to as motivation to participate in
an activity for the purpose of the pleasure and satisfagtoom the accomplishment (Deci &
Ryan, 1985). Students are said to be intrinsically motivated when engaged in learning things that
are of interest to them (Deci & Ryan, 1985). Conversely, extrinsic motivation is motivation to
participate in an activity as means to an end; the more the activity is forced on the student the
more extrinsic motivation ensues (Deci et al., 1991).

Ryan, Kuhl, and Deci (1997) stated the SDT is a method for human motivation and
personality that uses conventional empirical teaescto show the importance of inner
personality development and behavioral-seffulation. Therefore, the focus of the SDT is
investigation of the natural growth tendencies and distinctive psychological needs of individuals;
the premise for their sethativation, and the conditions that promote those positive processes
(Ryan & Deci, 2000)

Over time, the SDTHeci & Ryan 1985) has evolved through the use of experimental
studies which resulted in the emergence of different motivational phenorfiguoee 1 shows
the five subtheories that of the SDDgci & Ryan 1985), and the correlation of the
motivational phenomena associated with ealdhe basic needs theory (BNT) (Reeve, 2012)
puts emphasis on the psychological needs as part of the inner nno@agisources, and its
relationship with students’ m o-beiny. @rganiemc, engag
integration theory (OIT) (Reeve, 2012) puts attention on internalization, and why students begin
socially relevant behaviorsThis subtheory is a direct extension of the extrinsic motivation
component of the SDT (Ryan & Deci, 1985) by expounding on the success versus
unsuccessfulness of student sGoal&zantendsehearyc soci al

(GCT) (Reeve, 2012) centersonthevh at ” of moti vation, and assi s
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difference between intrinsic and extrinsic goalognitive evaluation theory (CET) (Reeve,

2012) looks at how intrinsic motivational processes are affected by external events such as

rewards and fedzhck. It is presumed that at times the external events may interfere with the

psychological needs and perceptions of competence of students (Reeve | 281l2) causality

orientations theory (COT) (Reeve, 2012) describes the differences in how stadéunéte

themselves.Some students motivate themselves for moreds@len purposes, and other

students tend to trust more so on controlled environmental guides.

Self-Determination Theory

/
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Figure 1 Five mini theories of selfietermination theoryrive mini theorie®f SDT and the
motivational phenomena each were developed to explain (Reeve, 2012, p. 153).
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in classroom applicationsAuthorsDeciandRyaf 2000) presumed t hat desrtg
gender, socioeconomic status, nationality, or cultural backgreat, student would have

inherentgrowth tendencies such as intrinsic motivatidie inherent growth tendencies would

then lead to creation of a motivational foundation for excellent engagement in the classroom and
positive school workingsXeci & Ryan 2000). The difference between other motivation
theories and SDT is the emphasis the SDT pl ac
inner motivational resourceBéci & Ryan 2000).The sti mul ati on of stude.l
motivational resources gerceived as the primary step in creating relevant and critical

engagement in the clafiReeve, 2012) More specifically, the SDT recognizes inner

motivational resources students hold, and then suggests recommendations to educators that can
involve, cultvate, and bolster the resources during the instruction (Niemiec & Ryan, 2009). This

will presumably assist with increasing higher quality student engagéhientiec & Ryan,

2009)

Related Literature

STEM

STEM careers and education minoritiesIn order to effectively compete in the global
marketplace reports by the Committee on Equal Opportunities in Science and Engineering
(CEOSE)(2013) reiterataneed for thdJ.S.to increase the number of STEM educated workers.
TheU.S.is known for produing top scientists and enginegriso are able to compete on a
global level, and have the capability to create advancements in science and technology (Casey,
2012). These advancements have changed the way U.S. citizens live, work, and play, and

achieve tle economic benefits of Americans with the needed STEM ¢Kifisey, 2012).
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Innovations in technology further enhances the competitivendé$sSohdustries and support

quality STEM jobs (Casey, 2012).

Vilorio (2014), an economist with the Office of Occupational Statistics and Employment
Projections, analyzed data from the U.S. Bureau of Labor Stastistics (BLS) that supports the
ideathat the future of the economy is in STEMhe U.S. BLSpredicted fom 2012 to 2022
employment in STEM occupations will increase to more than nine million (Vilorio, 2014). This
is a projection of approximately 13% for STEM employment in comparison to 11% growth
projections for all occupations (Vilorio, 2014for more han ten years, numerous governmental
entities such as the National Science Founddhit8+) (2015), and the National Academy of
Engineering and Institute of Medicine (2007), have sustainedJtBeproductivity and strength

will experience a decline if ghificantchanges not conducted A possible remedy would be to
increase the number of persons entering into the STEM pipeline by selecting a STEM major, and
then entering the STEM workforce (Chaetgal, 2014).

One of the most important recommendetions is concentrating on racial disparities
toward obtaining postecondary degrees in STEM fields (Committee of Equal Opportunities in
Science and Engineering, 2013). Th&. must enhance its reform efforts toward educating
URMswho are not adequateltilized for the STEM industry in order to keep the tradition of
STEM leadership, and aid in resolving the issue of competitivef@asimittee on Equal
Opportunities in Science and Engineering, 20183cording to Beede et al. (2011), the U.S.
Departmat of Commerce, Economics and Statistics Administration founeHigpanic blacks
and Hispanics are less likely to enter a STEM field, and therefore, continue to be consistently
underrepresented in STEM jobs over the past ten years. Thereby, theredSar nieeU.S.to

continue to produce a workforce that will be able to continue to provide STEM leadarship
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enable the U.S. to remain ahead in its global competitivefdssNational Science Foundation
(2014) communicated three primary goals pemagrno K-12 STEM education:
1T “Expand the number of students who ult
careers in STEM fields and broaden the participation of women and minorities
in those fields;
1 Expand the STEMapable workforce and broaden the participation of women
and minorities in that workforce; and
1 Increase science literacy for all students, including those who do not pursue
STEMr el ated careers or additi(m®al study
Although theravasan increase over the past 50 years in the number of women and
African-Americans earning degrees in a STEM field and the numbers have improved &hightly
those entering science and engineering employment, a shstitbgeistsbetween the supply
and demand in STEM careers (Committee on Equal Opportunities in Science and Engineering,
2013). Females and Africalamericans havehowngairs, but continue to remain significantly
behind in all areas of science and enginegi@mmnmitee on Equal Opportunities in Science and
Engineering, 2013)Women not only are inadequately represented in various STEM fields, but
also according to the National Science Foundation (2013), earned less than 30% of the degrees
issued in science and engering despite receiving approximately 57% of all undergraduate
degreesqee Figure 2 Even more alarming is less than 15% of etimiivority students
received undergraduate degrees in math, engineering, or s@i&tmmal Science Foundation,
NationalCenter for Science and Engineering Statistics, 20ARican-Americans and African
American women respectively earned 8.8% and 5.6% of undergraduate degrees issued in science

and engineering out of the 9.9% total undergraduate degrees issued to-Afmeacans gee
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Figure 3 (National Science Foundation, National Center for Science and Engineering Statistics,

2013).

Figure 2 Total number of undergraduate degrees presented in 2012 for both science and
engineering and nescience and engineering students according to gender.

American African
Indian, 0.56%

Figure 3 Total number of undergraduate degrees presented in 2012 in science and engineering
accordng to ethnicity.
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TheNational Science Foundation (2013) skeoWwomen earned 9.7% ofaster s
degrees in science and engineering of the total nummasft er ' s degrees i ssue
being awarded to AfricatiAmericansin science and engineerin@f the total doctoral degrees
issued57% were in science and engineering, 23.4% were women in science and engineering,
and 1.8%wasAfrican-Americans (National Science Foundation, National Center for Science
and Engineering Statistics, 2013). The Nationssdciation of Science suggesthdtin order
to maintain equal leverage in preparing for a more diverse workforce a short term goal needs to
be made to increase the number of underrepresented undergraduate minorities getting STEM
degrees by at least twolds Changet al, 2014) The Higher Education Research Institute
(2010) showe®3% White, 42% Asian, 22.1% Latino, 18.4% Black, and 18.8% Native
Americans completedndergraduate degrees within five years
Prior research studies indicated variablaesticouting tothe retentiorof students
majoring in STEM fields in four year institutions (Museus et al., 2011; Kokkelenberg & Sinha,
2010; Chen, 2013; Strayhorn, 2015).repeated act or t hat continued t o
academic preparation while high schoo(Changet al, 2014 Elliott, Strenta, Adair, Matier, &
Scott,1996. Elliott et al (1996) found significantly less preparation among Afri¢éanerican
students in preollege sciences during high school. A study conducted by Russell and Atwater
(2005) also showed that competency ingpoege math and science courseelsvantto
AfricarAmer i can student s’ | evel of success throug
high school to college.
A number of problems exist within the educational pipeline in the At&ording to
Casey (2012), these probleths..c an | e ad tSdEMaprofedsionals. AVifhout @

strong foundation in math and science from elementary and secondary school, students may find
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themselves unprepared to train for and pursue care&r§JiE M f i 8). Sdraytiorn (2p15)
identifiedacademic preparation as influencing factofor African Americans entering college
and STEM majors. The researchaunda connection betweegnrevious academic achievement
and the success in later science and engineering pro¢saraghorn, 2015).

Strayhorn (2015) notedRMs may decide to switch to neéBTEM majors for reasons
including lack of sufficient preparation for colletgrel science and math courses. This could
be due tdJRMs not being exposed to advanced, or more rigorous, science and math courses
while in high €hool (Strayhorn, 2015). These academic deficiencies have the ability to have
lasting effects on persons desiring to study STEM due to these respective math and science
subjects being the basic curriculum of STEM.

Foltzet al (2014) conducted an exploratory study looking at contributing factors leading
to minority graduate students persistence in STEM fields. Foltz(@04M) interviewed
minority STEM graduate students about factors, people, events, and other varidlzbsviea
for endurance in the STEM field. The results of the study showed most participants stated that a
strong high school academic preparation was pertinent to their success in persisting in STEM
fields (Foltz et al., 2014). The researchers suggesstedtion of STEM should be made at an
early age, and that to do so the kindergarten throujled@cational system should be prepared
to expose and rigorously prepare younger students for respective STEM subjectst @qltz
2014). Authors Chanegtal. (2014) and Tsui (2007) found the gap in STEM was more widely
observed in racial and ethnic minoritiemore specifically AfricarAmericans. Chang et al
(2014) suggesdt hat a contri buting factor to STEM ret

in high school. A strong competence inqomlege mathematics and science courses is
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important to AficaRAmer i can student s’ having successful
pipeline from high school to college (Chang et al., 2014).

The percentage of ¢iin school students wharticulate interest in a STEM career has
dropped significantly leading to less than 2% of U.S. high school graduates receiving STEM
degrees (Moakler & Kim, 2014). This results in the dwindling number of STEM graduates with
the profciency and skills needed to stimulate international economic and technological
advancement (Moakler & Kim, 2014). The General Accounting Office (GAO) (2005), in
response to the decrease in persons receiving STEM degrees, called for the recruitment of U.S
citizens to STEM majors in an attempt to secure human capital for the U.S. laboNpbohly
did the GAO recommend investing in human capital, but that focus should be darbat and
minority student recruitment into STEM disciplines (GAO, 2005).

African-Americars have been, and are continuing to be, underrepresented in STEM
education and careers. Despite making up approximately 12% of the total U.S. population,
African-Americans receive less than 5% of the STEM bachelor and postsecondary degrees
(Moakler & Kim, 2014). Barriers by minorities have been identified that often hinder the pursuit
of undergraduate degre@doakler & Kim, 2014) Some barriers identified were academic
performance, interest, motivation, and financial issues (Moaklemg, RD14). The absence of
interest in STEM careers has a strong affect on academic motivation which in turn leads African
Americans students to exclude STEM disciplines from their course of. study

Motivation and interest in STEM. It is essential foeducators to compreherite
importance of motivation to the process of learning. Koballa and Glynn (201 @) rsiatieation
directly dr i v e ©Ovestimerdotiviatiorshas bbcenheaelevaant across all

disciplines ranging from education to neement (Keklik & ErdenriKeklik, 2012) Despite
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this, motivation is not manipulated assessed as frequently science educatqralthough
historically research on learningasshaped by motivation theori@soballa & Glynn, 2010).

With response to ctent national iniatives pertaining to science achievement an indrease
emphasis on the role of motivation is becoming more imper@iokalla & Glynn, 2010).

Hodges (2004yiewed motivatiomot only as a factor that promotes learning, but also the result
of learning. Science education researchers studied motivatowdento examine why and how
students strive when learning science, and the feelings associated with this {fobala &

Glynn, 2010). Priomotivationstudies conducted in the 19804aehr, 1983; Nicholls, 1984)

tried to distinguish the goal orientations and motivational processes relationship among students.

Thiswas conductetb find what the means of attaining goals, and the motivational process these
goals will be accomplishedStudiescontended goal orientations can be observed as associated
task versus the involved séthage or personalitfMaehr, 1983; Nicholls, 1984)Associated
tasks refers to persons desiring to demonstrate ability through completion of a task; whereby
sccial or external introspection of self is not needed (Nishdl984). Egenvolved individuals
must determine what is to be mastered, and whethewilhiseneficial to oneself in the end
(Nicholls, 1984).Other researchers theorized goal orientatasthat of being learning oriented
versus performance oriented (Dweck, 1988; Dweck & Elliott, 198éarning oriented is
viewed as learning toward mastery, and performance oriented is driven moreso by extrinsic
factors such as motivated only to performcomparison to learn for mastery (Dweck, 1988).

Bropy (1987) definedt he * mot i v a tfindmgactivittes tb l@e aneaninhgfuleasd,
worthwhile while determining the academic benefit Mot i vati on to carry

own purpose is iminsic motivation, whereas completing an activity as a means to an end is
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extrinsic motivationPintrich & Schunk, 1996) Intrinsic motivation draws on the normal human
inclination to pursue interests, and then apply the capabilities (Pintrich & SA996),

The extent to which students are intrinsically motivasedt t r i but ed -t o st ude
determination. Selfletermination, according to Deci et @l991) and Reeve, Hamm, and Nix
(2003), stands on the capability to have choices and somefaxmettrol in what and how a task
is done. The development of the SDT (Deci, 1998pposed students need to feel competent
and independent, and intrinsically motivated tasks stimulate independence and feelings of
competence. It was also noted studevite possessed saletermination motivation were more
probable to achieve at a higher level (Deci, 1996).

Young students aspiring to become future scientists should find a benefit to being
motivated to learn sciencéHowever, it is also important to shake value of all students
becoming motivated to learn science in an effort to nurture their scientific literacy (Organisation
for Economic Cooperation and DevelopmBEDECD], 2007). The drive for all students to
become motivated to learn science is a $doeing supported (Feinstein, 2011; Kelly, 2011;
Roberts, 2007). Scientific literacy is recognized as:

1 The ability to comprehend scientific knowledge
1 Ascertain relevant scientific questions
1 Extract evidence based conclusions
1 Arrive at decisions pertaining to the affects of human activity on the natural
world (Organisation for Economic Cooperation and Development, 2007)
According to Abrams et a{2014), for more than 20 years scientific literacy for students has
been the goal for reforms in science both nationally and internationally. Nevertheless, more

recent developmentgefocused more toward meeting global demands for the STEM workforce
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by increasing students who are pursing degrees and careers in the STEM field (Abrams et al.,
2014). The focus centered on minorities, but instead of focusing on STEM pipeline concerns
and attempting to increase the number of qualified minority studentsstedrin STEM careers
academic institutions are left contending with one another for the small number of minority
students (Abrams et al., 2014).

A major concern within science education r
interest and motivation iscience Qrganisation for Ecomaic Cooperation and Development
2008). According to Osborne (2008), students realize the importance of sakted issues,
but consequently choose not to engage in science courses at school nor potentially see
themseles selecting a career in the field. Maltese (2008) analyzed a large longitudinal study
where data was collected over a period of time covering school and college years. The author
found intricate results with students choosing whether to remain invar 88EM subjects. The
study showed early perception of the vitality or importance of STEM as a means of predicting a
future degree in STEM, scores in a science course, and the importance or usefulness of science
and math as a positive means of persistingpe subject(s) (Maltese, 2008).

Cleaves (2005) interviewed higtthieving secondary studeliié= 72)in order to look
into factors that infl uenceyearineahdyeatld.” sci ence
Cleaves pinpointed negative attributesr r el evance, boredom, scient.i
perspectives of scientistdo science. Some students reported that the negative experiences did
not steer them away from making a choice to purstibduSTEM studies (Cleaves, 2005).
Cleaveq2005)d et er mi ned t hrough an identity framewor
ability to achieve coupled with their aspirations is the driving force of whether or not to go into

STEM.
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Sherz and Oren (260, showedstudents have negative connotations and misleading
perceptions about science related occcupations, and therefore make the decision to choose a
career in another field. The negative connotations and misleading perceptions could lend to
studentdacking motivation to continue to select a career in STEM. Studies conducted on
science motivation led science education researchers to deténmiamotions behind students
striving to learn scienc@Bryanet al.,2011)

Bryanet al (2011) conducted search on motivation of 146 year old adolescents to
learn science in an introductory science course. Using data collected from a questionnaire and
interviews the results of the study found students were motivated by relevance of science to their
educaton and career intereqiBryanet al, 2011) Results also indicated students were
motivated by participation in hands activities and collaboration, and were less motivated by
the overwhelming amount of contextual information and teachers who releariy on
PowerPoint presentatioiBryanet al, 2011) Instead, the students sought to have more

autonomy, inquiry based activities, and social interaction within their science ¢Bsgmset

al., 2011)
Loukomiesetal 2013) observed students’ motivati o
i mprove motivation through the establishment

and interest.This was attempted through the design of a science education teaching sequence
that allowed secondary school students to increase their motivation toward science |saming (
Figured). A total of 54 eighth and ninth graders from Finland and Greece used the Evaluation of
Science Inquiry Activities Questionnaire, an instrument basetthie Intrinsic Motivation

Inventory (Deci et al., 1994). The Intrinsic Motivation Inventory is a multidimensional

instrument used to assess participants subj e
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competence, effort, etc.) (Deci et aB9#). The results of the study showed no difference in
motivation of the sample population after implemention of the designed teaching sequence
(Figure 2)

Refining the design solutio

based on the results

Outcome: How the
sequence appeared to
students (based on the
data)

Designed teaching sequenc
with embodiectonjectures Implementation
about enhancing motivation
towards school science

\iNovel knowledge about different motivational

profiles in the context of science educati

Figure 4. Teaching sequence of science educafi@aching sequence of science education and
refining the design based on collected data during implementatioA d a p t Rramoting o m
students' interest and motivation towards science learning: The qpéesoinal needs and

moti vat i on bpA liogkoniea ¢t al.p20IsResearch in Science Education, g3
2518.Adapted with permission.

Thestudy, based on the SDT, fourstuidents valued the aspedierently that weresupported
to increasdheir motivation(Loukomies et al., 2013Y.he results showed the importance of
science education coursesrgeorganized to allow all students at least one reason to be actively
engaged in and enjoy the teachargl learning procegtoukomies et al., 2(R).

In a longitudinal study by Krogh and Anderson (2012), a group of Danish students were
followed through the final years in upper secondary school and university mentorship in order to

observe their decisions about potentially staying in the STEMipgeé{rogh and Anderson
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(2012)reasoned that exploration of the numerous variables involving STEM related science
education research may hel p wincorporag scence igto n g
their personal belief Traditionally researh focused on relationships between intrinsic variables
(i.e. interest, motivation, etc.) and the impact on achievement or behavior (Tytler, 2014); even
soevidence i mplies socially based variabl es
relationships, &.) (CerinsekHribar, Goldez, & Dolinsek012).

Various reasonweresuggeste@bout thdack of interest in science with the most
prominent being the negative positions toward science by stydsegy, Peterson, &
Brockman, 2011) Negative attitudetoward science are thought to begin by students during the
primary school years and continue throughout the secondary arsegosidary years (Desy,
Peterson, & Brockman, 2009; Haladyna & Shaughnessy, 1982). With the numerous variables
that may affectrie attitudes of students toward science two of the most leading are gender and
the quality, rigor, of science instructional practices students encounter during their early

academic livegDesy, Peterson, & Brockmar2011) Jewell (201) defined attitudas a

student s’ i nt er e s tOverthe past tweotp years, theerolerogpositiveea r n e d

attitudes in science, and its affect on motivation, have been the premise for finding ways to
encourage more students to enroll STEM courses, and ent&Tigtd fields (Deset al,
2011) . A concereted effort is being done t
as well as determine ways of increasing motivation and interest in STEM courses and careers
amongURMs.

Motivation and interesh STEM among minoritiesPrior studies suggested possessing a
positive attitude is the fundamental foundation for developing an interest in science among

adolescent students (Destyal, 2011). Additional results suggested girls appear to exhibit

(i

(0]
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morenegative attitudes than boys towards science courses and career selection (George, 2006).
Desyetal( 2011) indicated continual decrease in gi
matriculating from middle to high school. Sixth through' tade girls cmpleted a survey that
measured their science attitudes and interests. The results of the study showed females
possessed more anxiety, but less motivation, in comparison to males in the study. Over the past
twenty years, the National Science Foundati@®8 showedscience educators strongly

endorse positive attitudes in science as the best effort to urge more students to enroll in STEM
coursesand think about a career in a STEM field. Atwater, Wiggins, and Gardner (1995)
conducted a study on the lowdahigh attitudes toward science of urban middle school students
where it was found that Afrcaimerican students exhibit positive attitudes toward science, and
aim for careers in science. In spite of this, there is limited contact and accessibility to the
information needed to achieve this goal (Atwageal, 1995). The National Science Foundation
(2002) suggestlthere are other probable indicators of science outcomes including enroliment in
science courses, college majors, and career choice. It was also determined gaps are still in
existence regardless of gains made by minority racial or ethnic groups ated telthe course
enrollment, and obtainment of science and engineering degrees (undergraduate, graduate, and
doctoral) (National Science Foundation, 2002). Detsal (2011) found males had a more

favorable attitude about science in comparision to femdlhe data collected also indicated

females scored lower than males on scales measuring motivation and attitude toward science
(Desyet al, 2011). Overall gender differences observed by the study showed disparities began

to increase and become statially significant with high school participants (Destyal, 2011).

Brotman and Moore (2008) reported numerous large scale quantitative studies have

showngirls have less positive attitudes for science than boys, and continue to decline with age
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Although experiences in college may be a deterant for girls in choosing a STEM nesgarch
showedmore females than males have already made the decision not to major in science at all
(Sax & Arms, 2008) The National Science Foundation (2009) showed mdllegeofreshmen
outnumbered female college freshmen by a two to one ratio aglrelate interest in STEM. In
order to realistically begin to grasp the concern of interest in STEM education and careers it is
important totake into considerationthewaywahi ch st udents’ i nterests
college (SadlerSonnert, Hazari, & Tai, 201Bryanet al.,2011).

Sadler et al(2012) studied career interests during high school years of students. The
results of the study indicated a primary fadtoh at predi cted a student’ s
at the end of high school was the initial career interest upon entering high &hdlef et al.,
2012) The researchers also foumdh school females have a lower retention rate of interest in
STEM areers as compared to high school males, and males remained stable while females
decreased in their interest in STEM careers (Sadler et al., 2012).

Jewell (2011) examined how engagement in a robotics curriculum that offered more

hands on activiteshaailn af fect on students’ attitudes as
ethnicity. Jewell (2011)elieved improving attitudes of students in science is the initiakstep
be taken to encourage to continue in STEM courses and fields after graduating fieohaigl.
Completion of the study on students in grades nine thréAghowed little to no difference in
science inquiry of students according to grade, ethnicity, or gender (Jewell, 2011). There was a
significant difference shown in students in gratfegslve anddas it r el ates to stu
of enjoyment of science lessons, but no difference between gdedesil, 2011) A significant
difference was shown with the data analyzed for science career interest with students in grades

nine andlLl, and nine and.2, and with ethinicities (Jewell, 2011J. e we | 1) sgidy @i@sOnl
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showing the necessity to increase high school
to increase the diversity of persons, more specificdlBiMs entering nto STEM courses and
fields.

Social scientists recognize attudinal behavior, or interest, is learned, and subsequently can
be altered (Jewell, 2011). Therefore, if interest can be adjusted it makes it more pertinent for
secondary schoolsto stivetoenhce students’ overall interest
or ethnicity (Jewell, 2011). If there is hope that issues pertaining to selection of STEM courses,
majors, and career selection and retention can be addressed, a resolution must be found that
develops the interest of young learners in STEM educatitterest has to be sustained through
an extended period of timeone that lasts throughout the remainder of their years of schooling
(Becker & Park, 2011). According to Dethlefs (2002), studsimbsving a high interest and
motivation in a specific subject often utilize greater cognitive processing skitiszation of
these cognitive processing skills results in more advance conceptual comprehension, and high
academic achievement (Dethlefs, 2D0Jewell (2011) theorizkstudents are more likely to
learn what is expected by educators if there is engagement in appropriate resources, and
utilization of applicable instructional strategies.

Actions that can affect learning such as completion ofdveonk, reading assigned pages
or passages from the textbook, or attending ¢c
attitude (Koballa & Glynn, 2010) Nonetheless, the influence of the motives and attitudes
related to science learning and sciendegea@ment continues to be problematic to support
through researct{Koballa & Glynn, 2010) Students who engage in fun science learning
experiences, and are viewed as personally fulfilling are il@ly to adopt positive attitudes

and increased motivatn towards learning scienaghich leadto increased achievement.
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Therefore, policymakers should take into cons
science curriculum when assessing affective outcomes of legkobglla & Glynn, 2010)

Academic Achievement

Academic achievement can best be defindldeagerformance outcome indicating the
level of accomplishment of a specific g¢8teinmayret al.,2015) The field of academic
achievement is broad, and includes numerous diverse educational outcomes. It is for this reason
that academic achievement is dependent upon the indicators used to mé&seirentyret al,

2015) For this study, academic aeliementvasdefined as the level of mastery, numeric grade,
attainedon a high schodhuman anatomy and physiology endocrine system unia¢esrding to

the Georgia Performance Standards. With agreement of the importance on both an individual

and sociel level of academic achievement, it is not unexpected to find academic achievement

being at the forefront of research for scientists; especially in the educational and psychological
facets of investigation&Steinmayr et al., 2015)n this study, individal academic achievement

wasthe level of mastery a student attains lmuanan anatomy and physiologgurse whereas
societal academic achievement | ends itself to
according to scores obtained on standardazgievement tests (e.g. SAT and ACT) and/or IQ
assessmen{Steinmayr et al., 2015)

Sciencgeachersnade t he assumption a relationship
motivation to learn science and student academic achievement. Akbas and®@an (20
conducted a study examining high school stude
chemistry c¢cl ass, and its effect on the studen
consisted of high school studeité= 819)from 10 schools in Mersin, Turképkbas & Kan,

2007) Results showed there was a |inear rel ati
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achievement, but an inverse relationship between anxiety and achievement in the chemistry
course(Akbas & Kan,2007) As student s’ |l evel s of motivatd.i
achievement in chemistry, but conversely the opposite occurred with students level of anxiety

(Akbas & Kan, 2007) As levels of anxiety increased a decrease in academic achievement was
viewed, and academic achievement in the chemistry course appeared to increase as anxiety was
decreased by studer{skbas & Kan, 2007)

Seving, Ozmen, and Yi §N=518)iRtbrdeschools tassess n e d
motivation levels of students towasdience learningUsi ng t he Student s’ Mo t
Science Learning scale (Tuan, Chin, & Shieh, 20886yjincet al.(2011)investigated six factors
—self-efficacy, active learning strategies, science learning value, performance goal, achievement
gaal, and learning environment situatioData from the study showed there was a significant
effect on students’ | evel of academic success
so did student s(Sevimigcetal0ll)of moti vati on

Britner (2008) conducted a study to examirerglationship existed between
motivation and hi gh s cResulslofthe studylshawedshere wasa e n c e
relationship between the two variabletas, moti v
(2011) presented findings from a study conducted to assess the relationship among intrinsic
motivation, seHefficacy, andsel-determination to achievemeridata showed similarity
between gender groups, male and female, in accordance with motivatieeffisalfy, and sel
determination, and the relationship with academic achieve{Beydan et al., 2011) However,
there vas a significant difference in the achievement of students aspiring to take higher level
science courses than students who did not aspire to take higher level science(Boyanest

al., 2011) The students who aspired to take higher level courses hma@dn score of 85.91 in
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comparison to those who did not aspire to take higher level courses, and had a mean score of
77.13 (Bryan et al., 2011).

In a research study conducted by Khoshnam, Ghamari, and Gendavani (2013), the
researchers looked at the tedaship between intrinsic motivation and happiness with academic
achievement among high school students. The correlational study showed that a stastically
significant relationship was found between intrinsic motivation and academic achievement
among the341 students used in the sample population (Khosahain2013). A significant
difference was also found in the scores for intrinsic motivation for males and females. Data
showed female students to possess a higher level of intrinsic motivationparcson to their
male counterpart¢§Khoshnanet al, 2013)

Another area of concern in need of more investigative research pertains to the
understandingand measurement of science achievement. Lee and Luykx (2010) reported that
research programs placema emphasisost udent s’ science work and e
to regularly measured academic achievem@iite authors found variationamong research
programs, and frordifferentclassroom assessments that focus primarily on memorization of
contextuainformation(Lee & Luykx, 2010) With this knowledge and realizaticstience
educators share the responsibility of improving science achievement, and getting rid of the
achievement gaps it is still astonishing quantitative data from the researchmmdgitao speak
to student outcomes (Lee & Luykx, 2010).

Science Achievement by Minorities

Barton, Tan, and5®%Neod | mgrr®d,149f st lma¢ ewor | d’

an urban settingln 2010 the U.S. Census Bure@ported 60% of the population lives in urban

areas having more than 200,000 people, and an additional 21% live in urban clusters (U.S.
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Census Bureau, 2010). Ramnarain (2011) conducted a study in South Africa looking at the
equity issues in science edtioa. The results of the study suggested migration to the suburbs
by middleclass residents had produced achievement and resource gaps between suburban and
urban science classes; consequently the inequalities found in the study are similar to those found
in theU.S.(Ramnarain, 2011).

Council of Great City Schools (2011) in tbeS. reported urban education is
continuously identifed as a failure, and therefore, under tremendous pressure to produce positive
results. All urban schoalsr the students aritleir experiences, are not the same (Barton et al.,
2014). Of all urban school systems, 65 of the largest systems are responsible for educating 14%
of students in public schools, and the 65 school systems account for less thaif ohéhe
nat i 8000 schodl districts (Council of Great Schools, 201itpnically, 14% also
represents near !l y a-Amdrican studemts whiclh rmeans wiat transpires A f r
in urban schools in the.S. affects this population (Meyer, Carl, & Cheng, 20Council of
Great Schools, 2011).

The National Assessment of Educational Progress (NAEP) examined science abilities of
students in three different gradefour, eight and 12—who are enrolled in both public and
private schools based on a scale&it-300(U.S. Department of Education, National Center for
Education Statistics, 2015)n 2009, NAEP reportedyhite fourth grade students outscored
black students 163 to 127 respectiviglyS. Department of EducatioNational Center for
Education Statistics [NES],2015). The pattern in differences betweacial and ethnigroups
was similar with the eighth graders to the fourth grafiérS. Department of EducatioNCES

2015) For students in gradE2, again white students outscored blacks 159 tor&é@pectively
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(U.S. Department of Education, NCES, 2015). Another assessment was conducted in 2011, and
showed the following results:
.average scores i nc'Pgadesexpoirits fq Blackiggradérg r  Whi t
and 5 points for Hispanic¢'8graders. The average science score of WHitgraders
continued to higher than the average score&'@fr&ders in all other racial/ethnic groups
in 2011, but score gaps between Whiteand BIftg8 ader s ..narrowed fronm
2011 (U.S.Department of Education, NCES, 2015, para 3)
Achievement gaps lnace and ethnicityaccording to the NAEP, are being reduced as shown by
the results of the assessments conducted in 2009 and 2011. Evenso;Ameam i can st ude
scores still remain @rwhelmingly behind their Caucasian counterp@uts. Department of
Education, NCES, 2015)
Norman, Ault, Bentz, and Meskimen (2001) looked at factors leading to the consistent
achievement gap between AfricAmerican and Caucasian students in urbamseie
classrooms. The study suggested there are multiple achievement gaps among urban science
learners, and that the gaps are substantiated by numerous—aetoes ethnicity, and
socioeconomic statusthat affect urban communities (Norman et al., 2001fferAprobing a
macraanalysis Norman et al(2001)hypothesized the achievement gap was more in relation to
the demograpic settingsurban and suburbanof the students. Though, when Norman et al
(2001) compared the findings of their study with thoseotber racial and ethnic groups over the
past 100 years, an argument was nmadgestingcience achievement gaps in urban claases
more reflective of a sociocultural perspective than that of racial differences. The findings of the
study showed that different points in time when the achievement gap was present it then

proceeded to disappear for a number of different minority grdgsnan et al., 2001) This
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pattern was observed as the minority groups became more mainstréaenmajority , and ot
minority (Lee & Luykz, 2010) due primarily tamigrationfrom urban areas to the suburbs.
Therefore, implications by researchers signify achievement gaps shifted as the populations
changedLee & Luykz, 2010) Thereis also & association that the a@viement gap is a
reflection of the combination of other gaps which may have an effect on access to resources and
schooling (Lee & Luykz, 2010).

There is familiarity with the notion minority students in urban schools have limited
access to educational resoes for classrooms across theSJ This limitation to access
includes, but is not limited to possession otaidate scientific texts, equipment, and extra
curricular activities focusing in science (Oakes, 1990). The inability to have access to resources
hasplaced urban students at a disadvantagakes, Muir, and Joseph (2000) showed through a
California study aalysis of national assessments and cotakieg patterns that despite the
increase in achievement and codtaleng by all urban groups of students, a critical gap still
remains between Caucasians and-@ancasian student group$he study also showed
correlation with inequalities in prospects to learn between the sql@akes et al., 2000)

Research studies proposgositiveassociation between motivation and academic
achievement ggossible contributing factors creating success in science slgasan et al.,
2011; Khoshnam et al., 2013T he task of motivating students to be successful, and showing
improvements in academic achievement can be daunting for educators and researchers. Thereby,
a challenge that presents itself in educationatiestis to find avay to increasstudent
motivationwhile also increasingtudent academic achievement. The results of this study may
helpcreatea new plarto assisin finding an answefor this challenge. With the push by school

districts to incorpaate technology into the classroom it is the desire of this researcher to
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transform the traditional classroom setting into a more technolbgaancedlassroom

through implementation of the flipped classrooBy creating a notraditional classroom
ernvironment, and moving from a teackentered to a more studesgntered setting it is with

great expectation students will become more engrossed and vested in their learning (Carlisle,
2010). The flipped classroom will offer students more options foptEtmg assignments, and

being assessed on tasks using online software and tools with the potential for increasing student
academic achievement, and student motivation.

Concentration on minorities and student diversity gives the assumption that the choices
surrounding school organizations, assessments, curriculum, and instructional techniques affect
various student populations in different ways (Lee & Lukyx, 2010). The results of academic
successfulness then becomes dependent on the ability to integirsd&reaa standardtee &

Lukyx, 2010) There lies the assumption that when engaged in science instuction all students
have access to particular educational resources away from the classroom, and urbanastudents
students who are poverish strickeaveto embrace learning habits thragjuirea specific level

of economic stability (Lee & Luykz, 2010).

Economic Influencesand STEM

Researchers have examined disparities in
states (Baker & Welner, 2010). A longiinal study was conducted by Bifulco (2005) that
analyzed the racial disparities in school funding by inspecting data collected from the 1980s
t hrough 2002 across all states. It was found
st udent sHowdver,wten regpurces were adjusted for student needs such as poverty
and regional labor nmket variation, blaclschool districts had on average 3.2% to 15.8% less

funding than white school districts (Bifulco, 2005).
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The Education Trust (2006) repedt consistent funding gaps between school districts
having high and low poverty rates coupled with high and low student populations of color. The
report also pinpointed states provide much lower levels of funding to districts with high poverty
and higher rmority rates(Education Trust, 2006)As aresult,Education Trust (2006) found
higher poverty and minority concentrated school districts continue to receive less funding from
their respective states.

A disparity exists in the funding between school districts that directly determines that
kinds of resources schoatanprovide for student@Museus et al., 2011)Researckhowed
schools with largeinventories of resourcesvereable to provide smallelasses for instruction
which allows for positive contributions to student learning and achievgiMeiseuset al.,

2011) This issue places racial and ethnic minority students at a disadvantage due to a history of
racial and ethnic minority students atiérg schools that have less resources resulting in larger
class sizegMuseus et al., 2011)According to May and Chubin (2003) students attending

primary and secondary schools not receiving sufficient funaiagisuallyunable to provide

students withite most recent literaturmstructional materialdaboratory equipment and

materials, and proper technology as opposed to schools receiving more funding. The separatism
in allocation of funds to schools creates a division that further hisdecgss iscience and

math for racial and ethnic minority students (Rendon & Hope, 1998)parities in school

fundingis said to be a contributing facttw inadequate preparation of racial and ethnic students

in the STEM circui{Museus et al., 2011).

An econanic necessityexists for STEM education, and is one of many reasons, and
perhaps the most influential, for why teaching scientap®rtant(Donovan, Mateos, Osborne,

& Bisaccio, 2014) Studieshowed n or der to increase attvanced

[
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product (GDP) there needs to be a continuous source of scientists and engineers available to
create and drive innovatidihlanushek, Jamison, Jamison, & Woessman, 2008; Roschelle,

Bakia, Toyama, & Patton, 2011)f continuous creation, recruitment, amtention of scientists

fail to take placepolicy makers and the academic industry suggest that the competitiveness of
theU.S.economy will declingdDonovanet al, 2014) After recruiting students, who would

become future scientists, a decision rsgede made as to the best instructional methods for
teaching science and mathematics content that would keep them motivated and interested in the
content and field.

Instructional Teaching Methods

Traditional Teaching (Faceto-Face)

Traditional teachingnethods often focus on methods considered to be teaehtared
rather than studertientered, and often observed as direct instrucfl@acherghat indulge in
this mode of instruction habitually use lectures, dissemination and presentation of materials
guestion and answer, and practice questions as techniques for learning new material (Clark,
2014). The expositorydiscovery continuum supports that no one teaching method is inherently
better than anothéMartin, 2012) Rather, the effectiveness ofj@en teaching method,
whether expository methodsuch as lecturingr free discovery methodsuch as problem
based learning, are dependent on myriad factors, including student ability, level of motivation,
personality, context, and content (Martin, 2D1In fact, lectures have been shown to be an
effective means to assist students with obtaining new know(&itdmverdt & Wupperman,
2011) Relan and Gillani (1997) argdé¢raditional instruction is a primary cause ofaut of
date educational systenn a traditional classroom setting the following behaviors are frequently

observed:
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9 The teacher talks more than the students

1 Whole class instruction occurs more frequently than small groups or
individual instruction

1 Teacher determines how class time Wwél utilized

1 The textbook is used to guide curriculum and instructional decision making

1 Class is set up with desks/chairs arranged into rows facing the board (Relan &
Gillani, 1997).

With direct instruction taking place students have minimal input as to what is learned,
and most information is taught in isolation versus meaningful context (Clark, 2014). Lecturing
to students is a mannehere a largamount of information can be dispersed to large numbers
of students. This approach is useful when basic skills are required, but does not allow for the
students to learn conceptuallficcording to Steinraz (2013), lectures merebjive students an
answe with hopes they will come up with a solution to the ansviére world of instruction is
continuously changing just as the students in the classi@mirteachers are going to have to
also adjust and change with the students. In doing so new instrlitéiaclaing methagineed to
be designed anidhplemented that will create the most engagement for learning.

Flipped Classroom

Formanyyears, educators and educational researchers probed the efficiency of lecture
based teaching methods (Roehhl.,2013) Ritchhart, Church, & Morrison (2011) disceds
the recognition of thleardships of teaching students how to comprehend as opposed to
memorization It shouldbe the goal of the teacher to move students from simple memorization

of facts toward a deepegdrning, and use of active and constructive processes (Ritehlairt
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2011). In order for this to occur, teachers must move from a classroom that is-tesntbezd
toward one that is studenéentereqRitchhart et al., 2011)

The flipped classroonsione instructional teaching strategy that transforms the paradigm
of teaching and learning from teactuentered to studewentered. Traditional measures that
usually take place in the classroom now occur outside the confinements of the clasigam
Platt, & Tregalia, 2000) It is in the flipped classroom instruction by the teaclaebe
redirected out of a larger learning space, and moved into a more individualized learning space
with the assistance of various technologl¢damdaret al.,2013) Educators from the Flipped
Learning Network and Pearson’ s© School Achiev
that allow for learning to take place in the flipped classredlaxible environment, learning
culture, intentional content, and professice@dlicators

When creating a flexible learning environmésdchersnay physically rearrange the
spaceo accommodate for the lesson petmg students to decide when and where they learn
content(Hamdan et al., 2013). Instructors now create appropriate assessment systems to
objectively measure mastery in ways more meaningful to students aeé¢her Shifting the
learning culture is meant to let class time be for delving deeper into;thesby creating more
powerful learning opportunitiggiamadn et al., 2013) Theoretically speaking, studermtsn
pace their learning, artdachergan maximize facéo-face interaction with students (Haamdet
al., 2013). Intentional content is usedtbgichergo get the most out of class tirend
implement various methods of instruction involving active learning strategies, probked
learning (PBL)andpeerpeer instruction. Continuous thought is put in place as how to increase
st ude nt salunderstandirgHarad et al., 2013). Employment of professional

educators ismportantwhen executing flipped learnir{glamdan et al., 2013) It is the decision
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of theteachetto determine when and how to change direct instruction to individuaéaedihg
space from a larger group space, and capitalize on theddaee classroom time (Haraal et
al., 2013). Gojak (2012) stated:

The right question for educators to ask themselves is not whether to adopt the Flipped

Learning model, but instead, haley can utilize the affordances of the model to help

students gain conceptual understanding, as well as procedural fluency when fie¢eded

FI'ip or Not to Flip,” para 6)

The purpose of the flipped classroom is to allow the instructor to become more of a
facilitator in the class while also allowing time to be freed up for other instructional strategies
(Milman, 2012) Milman (2012) statéthat the premise behind implementation of the flipped
classroom is:

.t he i dea that r at Iclasstinte foman instriactoritonngroducea v al u a

concept (often via lecture), the instructor can create a video lecture, screencast, or vodcast

that teaches students the concept, freeing up valuable class time for more engaging (and

often collaborative) actities typically facilitated by the instructor. (p.85)

Videos or screencasts createddégchersanbe accessed whenever and wherever it is

convenient by students. The easy accessibility for students to watch the-vaddwsne, in

study hall, on the waydme, or in a hospitalas often as necessary allowing students to come to
class better prepared (Musallam, 2011). With increased prepaesidrersiow canutilize

class time to assess each student’s Idevel of
support to studen{$Hlamdaan et al., 2013). Providing more individualized support occurs by
maneuvering the activities created for the class which creatgsfor teachers to meet students

at their level of preparedness (Haneet al., 2013). Table hews an example of how time is
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differentiated in the traditional and flipped classroom as depicted in secondary school class

setting.

Table 1

ComparisorOf Class Time In Traditional Versus Flipped Classrooms

Traditional Classroom Flipped Classroom
Activity Time (min) Activity Time (min)
WarmUp Activity 5 Warm-Up Activity 5
Go over homework from 20 Questions and Answer Time ¢ 10
previous night Video
Lecture on new content 3045 Guided/Independent Practice 75
and/or
Lab Activity
Guided/Independent Practic
and/or
Lab Activity 20-35

Note.Adapted fromFlip your classroom: Reach every student in every class eve(gday), by
J. Bergman and A. Sams, 2012, Alexandria, VA: ASCD.

Flipped learnings often been compared online, distance, and blended learning due to
video and screencasts components associated witlt ithere are distinct differences.
According to Oblinger and Oblinger (2005), online learning transpires from a remote location,
and there is no faem-face between teacher and students. With virtual learning, class meetings,
assignments, and lectures take place online via a course management websita @¢iatnd
2013). Blended learning has an online part that typically takes place during classujptesl
with direct teachestudent contact (Allen, Seaman, & Garrett, 2007). Thetaface
interaction that occurs in this respect may not be different than what occurs in traditional

classroom setting. This situation may very well take place iredbpped learning
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environments. Utilization of digital technologies to deliver content outside the confinement of
the classroom does not guarantee there will be a drastic difference in what takes place during
class(Haman et al., 2013) However, it dog again allow for the shift to occur from being
teachercentered to studeftentered learning (Harad et al., 2013).

While there is limited empirical research or extensive qualitative research on flipped
learning, and its effect on student achievemesitetis a body of research that backs the primary
mechanisms of the strategy (Haancet al., 2013). Advantages of utilizing the flipped classroom
include improved student engagementactive learningndividualized student guidance, more
focused classislcussions, and creativity by faculty while ensuring compliance of standardized
curriculum (Millard, 2012). Michael (2006) and Prince (2004) looked at the effect of active
learning in disciplines of science and found that active learning strategiestsdpper
effectiveness of increasing student achievement and learning. Chaplin (2009) looked at
classroom teaching and learning methods that were said to promote positive active learning in an
introductory biology course. Results indicated active learwiag associated wiiimproved
academic performance by students. Ajio and Tandogan (2006) showed that with problem
based learning in science courses students reported having learnedrdongprovement with
their attitudes toward the class.

In astudy performed at California State University Northridge, Enfield (2013) looked at
the impact of the flipped classroom on students in an undergraduate multimedia class. The
findings showed students benefitted from the new instructional approach findahgfitl land
engagingEnfield, 2013) Students also found quizzes attached to the video lectures were
primary motivators for wanting to keep up with the video recordjggéeld, 2013) Other

results from the study showed students gained more confidettoein ability to learn a new
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topic (Enfield, 2013) Enfield (2013) proposkthe flipped classroom may be a viable strategy to
promote masterpased educationSteinnat z (204.3) concluded although there was no
definitive evidence showing why the flipped classroom workesl results showed that of the
453instructorswho flipped their classroom80% saw improvement in student attitudes, and
67% saw an increase in achievahvia standardized test scores.

A case study was conducted at Byron High School in Minnesota in2@@s t udent s’
performance on the state’'s mathematics test (
composite scores were analyzed before and iaff@ementation of the flipped classroom
(Fulton, 2012). Due to budget cuts the math departnegmbtethe curriculum and adogdthe
flipped classroom modé¢Fulton, 2012) After flipping the classes, teachers reported increased
engagement and academperformance by students during the first y@alton, 2012)By the
third year of implementation the school reported more than 70% percent of the students
successfully passing the state’s math test (F
ACTscore was also observed, and a continual i n
preceding years (Fulton, 2012). Another case study was completed at Clintondale High School
located in the suburbs of Detroit, Michigan in 2010 where the schoattisred around teacher
lecturing, and 75% of the student population are-leeome minority families. During the first
semester of implementation failure rates decreased exponentially by approximately 33
percentage points (Green, 2012).

The Flipped Learmg Network(FLN) conducted an online survey of 450 educators in
2012, and found that instructors connected the flipped classroom with increased student
performance and attitudes (Haanckt al., 2013). Approximately66% of the educators who

reported incresed standardized test scores among their students after flipping the classroom
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(Haman et al., 2013). Within the same sury8@% of educators acknowledged improvement
in student s’ a t tontent(Hhedbn et ab, 204 3)Tthe Auldi@Broadasting
System PBS and Grunwald Associat€2010)surveyed 1400 pr&indergarterthrough 1%
grade teachers and found 66% correlated videos with increased student motivation.

The reports by scholars and researchers have presented the positive effects of the flipped
classroom with instruction. Although the majority of the reports are anecdotal, the sizeable
number of persons that described successful execution of the strategg@mne indication as to
the usefulness of the instructional method. However, there are concerns surrounding the creation
and execution of flipped learning in traditional classroos.with any new instructional
method there are objections associatét the flipped classroom. One problem is resistance by
students due to the accountability now placed on them to do the work at home which may result
in students arriving to class unprepared (Herreid & Schiller, 2013). Another downside could be
instructas finding and/or creating quality videos for students to watch at home (Herreid &
Schiller, 2013). Access to technology outside the class or school could potentially become an
obstacle that would hinder being successful in the class (Siegle, 2014).

Stumpenhorst (2012) argued that the studmmitered and active engagemamnd
learningsectionghat occur in the flipped classroom represent what should already be taking
place in the traditional classroom setting. It was also noted that the flippedahassmot a
wel-def i ned model, but more so the result of
needs (Stumpenhorst, 2012). In a radio interview on Southern California Public Radio (2013),
educator Gary Stager expressed his concerns wittigphed classroom. Stager stated the model
places extreme emphasis on lecture and homework, and merely switches the position of the two

(Southern California Public Radio, 2013tagemoted the flipped classroom will continue to
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privatize educationandwill result in the elimination of teaching jolgSouthern California
Public Radio, 2013) More importantly, a concemasplaced on unequal access by students to
technology(Child Trends, 2012) Child Trends’ (2012) survey s
three tol7 had use of the interhat home. l&lso indicatedispanic and AfricarAmerican
children families who have lower incomes and whose parents are less educated have far less
access to computers and internet (Childs Trends, 2012). It is probeddedibparities will
decrease over time, but as this transpires ethgsexist wheranstruction can be delivered
digitally (Hamdan et al., 2013) The simplest and easiest way would be to download the content
onto a memory device theanbe plugged ird a computer at hom(&lamdn et al., 2013) The
content can also be burned onto DVDs tatbe viewed on any computer away from school
(Haman et al., 2013) As well asvideos can be made available via smartphones, iPods, and
iPads (Hamen et al., 203). While these concerns aralid it should be noted for this research
study 100% of the student population at North Star High School have access to the internet while
at school, and more than 85% of the student population possess smartphones othBhones
have internet access.

It is proposed increased motivation will be observed through the implementation of the
flipped classroom, and its integration of technologihe desired behavior of increased
motivation is consistent with scientearning behvior that explains human learning and
motivation as viewed by Bandura (1986, 20@4gcording to Bryan et a({2011) motivated
science students obtain good science grades, and choose careers in science.

Summary

The research shows that there is a need for increase in enrollment in STEM courses,

majors, and careers. Studies show one of tHewading factordinderingstudents, specifically
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minorities and females, froentering theSTEM fields is the lack of motation, and academic
preparednes®r achievementypon entering postecondary institutiond<oballa & Glynn,

2010) Recent data shows students make career decisions well before entering college, and
therefore more emphasis needs to be put on reachidgngs not only in high school, but in
earlier grades as welbadler et al., 2012; Jewell, 20Morgan, Farkas, Hillemier, & Maczuga,
20186.

If the goal of thdJ.S.is tolargelyincrease the number of students pursuing STEM
careers students need torbere developed beyond having a strong foundation in content
(Bartonet al.,2014) The abilityto assist students with integrating knowledge and concepts
from multiple content areawhile also applying those concepts and knowledge in a manner that
will be most significaninust also be executéBartonet al, 2014). Most of all, support nstibe
given to students so thiditey have an appreciation for both themselves and S{Hakonet al,
2014).

There is ashortageof quantitativeresearch thagxamines methods for increasing student
motivation in science courses on the primary and secondary levels in urban high. setieols
fewer studiegxistsshowing methods of increasisgiencemotivationandincreasing student
achievemenin an urban higlschool setting using the flipped class modeb date, only one
study has been conducted showing the impact of the flipped classroom on high school students
(Talley & Sherer, 2013)conversely, the study was completed in a high achieving school in rural
area. The currenstudyexaminedstudent motivation and academic achievement in a science
course by usingheinstructional learning strategflipped classroonnot often used by teachers

in an urban school setting.
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CHAPTER THREE: METHOD S

Overview

The purpose of this quantitative stuags to investigate the effect the flipped classroom
may have on urban AfricsAmer i can hi gh school student s’ mo t
achievement in a high school science course. Studies have shown that tlceitecéd aeed to
increase recruitment and retention of minorities, more specifically Atéecaaricans in STEM
majors and career fields (Herrera, 2011; Museus,2@l1; Moakler & Kim, 2014; Sadler et
al., 2014).Previous studies (Hossain & Robinsofi12; Becker & Park, 2011; Tsui, 2007) have
focused on numerous strategies and interventions (e.g. mentoring, partnerships, curriculum
transformation, etc.), but no studies are available to show how flipped classrooms affect students
enrolled in a sciencdassroom.By exami ning the effects of the
motivation and academic achievement there is potential to determine if this is instructional
strategy is a probable pathway for increasing enrollment in other STEM courses thd¢aduld
to increased enroliment in STEM majors or careers.

ChapterThreefocusedon the proposed methodology. The research désdjacussed
followed by the research questions and hypotheses associated with thesetIdple 2).
Table 2
Descriptionof Research Questions, Theoretical Framework, Research Desigmata

Measuremen

Research Question  Theoretical Framework Research Analysis Data Measurement

RQ1 SeltDetermination and oneway ANCOVA Science Motivation
Social Cognitive Theory Questionnaire Il
RQ 2 Self-Determination and oneway ANCOVA Human Anatomy and

Social Cognitive Theory Physiology Unit Test
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Detailed information pertaining to the sample participants and settiigcussed. Lastly, the
instruments used to measure the dependent variables, motivation and academic achievement, the
suggested procedures and procedures for conducting the recommended statisticalsanalysis
presented.

Research Questions

The research qgéons for the studwere

RQl:l's there a statistically significant dif
motivation scores, as measured by the Science Motivation Questionnaire Il, when participating
in the flipped classroom as compared to students pelticipate in the traditional classroom?

RQ2:1ls there a statistically significant dif
achievement scores, as measured by the human anatomy and phyaiologyne systemnit
test, when participating in tHepped classroom as compared to students who participate in the
traditional classroom?

Design

For this study, a quagixperimental noequivalent pretegbosttest control group design
wasconducted to determine the effects of the flipped classroomonurbai gh school st
motivation and academic achievement in a high school science course. Thexgeasnental
nonrequivalent preteghosttest design was selected as a result of the inability to conduct
randomization when obtaining the sample papah; therefore, a control growyasused with
the knowledge that randomization of the sample is also not feasible due to the educational
environment where the studyascarried out (Galet al.,2007; Rovai, Baker, & Ponton, 2013).
Due to randomizatioof the sample not being possible, a pretestemployed to control for

differences in motivation and academic achievemnigsing the quasexperimental design also
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increasd the ecological validity of the study due to the environments being the same for both the
study and under normal conditions (Schmuckler, 20Thjs strengthens the internal validity of
the study (Campbell & Stanley, 1963; Galllal.,2007).
Hypotheses
The null hypotheses for the studsere
Hoil.There is no statistically significant di
motivation scores, as measured by the Science Motivation Questionnaire I, when participating

in the flipped as compared students who participate in the traditional classroom.

H22There is no statistically significant di
achievement scoreas measured by the Human Anatomy and Physidiowlocrine System
Unit Test,when participatingri the flipped classroom as compared to students who participate in
the traditional classroom.

Participants and Setting

Students

The sample population for the stuagscomprised of AfricarAmerican students
enrolled in a 12 grade human anatomy and physiology science course in an urban high school
located in central northern Georgighe participantsverecomprised of both females and males.
Human anatomy and physiology is an elective science course takensluringd semor ysear
of high school; because it is an elective course for studaetequisites are not requireal
enroll in the courseGeorgia Department of Education lists human anatomy and physiology as
an elective course, but each school also has the iflgxib use the course as theurth-year
science requirement for graduatigdeprgia Department of Education, 2008hus at North

Star High Schootthe course isheonly science course offered 18" grade studentsutside of
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Advanced Placemef&P) courses such as AP Biology and AP Chemigstherefore, the course
is a required for all 1% grade students for graduation unless the student is enrolled in an AP
CourseThe participants selected for this study weekected based @aconvenienceample
becausehe populatiorwasreadily accessible to the researcher. Randedsamplingcould not
be completed due district policy for schedulingndassiging of students into respective
courses and classes prior to the beginning of the academj@agdaeacherdo not have input as
to which courses they arassigned Thereforejntact classewereutilized andstudents assigned
to those classesereparticipants in the study as a result of-presting conditions.

According to Galket al.(2007) a minimum of 50 participants should be chosen for a
study using a quasixperimental pretegiosttest research design and for sufficient statistical
analysis sample size (Cohen, 1988). Revail.(2013) suggestdthat a minimum of 15
participarts per group should be used while having a minimum of 26 participants per group for
statistical analysis having a moderate effect size (Cohen, 1988). For this stighested
sample size o= 128 f1 =64 per groupjvasused with a statistical signifitac e | evel of a:

moderate effect size, and statistical power of .80 (&all.,2007).

Student participation in this stuayassolicited by the researcher during various points of
interaction with students, parents, and teachers. With permissittiedjtay district and local
school administration, the researcfiest introducel and discusadthe study with 1% grade
faculty members inclusive of the instructors, science instructional coach, Qgdati2 academy
leader seeking participation in the study. Once teachersdagrparticipate, the studentgere
identifiedas the sample population andlicitedtheir participation. In order to gain student
participants for the studyhe researchangagel parents and students during Senior Audit

Night. The purpose oftheevamess t o est abl i sh student’s el i gi
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the academic year, and a time in which the majority Bfgrade students and parentsre

collectively pesent. A brief presentatiavasconductedy the researcher during the Senior

Audit Night for parents and students regardimg study.During the presentation both parents

and studentsrereeducatedboutthe purpose and significance of the stuglyenanexplanation

of aflipped classroom, procedures to be followed during the study, risks and benefits of
participating in the study, voluntary nature of study, and condluith a question/answer

periodwith dissemination of informed consent fornf3arents and student&remade aware,

and itwasreiterated by the traditional class setting instrudtat all students wuld have access

to technology and educational websites used in the flipped class setting at the conclusion of the
study to ensureqeiitable opportunities for both groups. The researcher resdpatents of the
importance of confidentiality by students in each group in order to establish and maintain
validity of the study.If sample size is not obtained at Senior Audit Nigihe, resarcherwould

present the study to parents and students again during the spring Open House. At each point of
contact volunteer informed consent forraed¢Appendix A)wereavailable and distributed to

parents and students.

North Star High School, a pseudym, is mediunsized urban public school located in
Northwest Georgia. The high school is a part of a school district located in an urban city in
northwest Georgia. The school district is comprised of approximately 50,708 students, and
7,000 employeesith 105 learning sites (Georgia Department of Education, 2015). North Star
High School has an enrollment of 867 students comprised as follows: 308 in grade 9, 230 in
grade ten, 143 in grade 11, and 186 in grade
Black, 3.3% Hispanic, and less than 1% muradtial;the school i€lassified as Title 1 due to

100% of the school receiving free or reduced price lunch. Approximately 30% of the student
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population receives services as a part of the Program for Excapfibitddren (PEC), a program
that assists students needing services with learning or behavioral disorders to improve their
academic achievement in school, and there are 110 full time faculty andrstaftie( Campus
2015). Participants in the stubdgdaccess to computer technology per design of the
infrastructure of the classroom; however, only those students enrolled in the treatment group,
flipped classroomhadaccess to the video recorded material from their respective teacher.
Teachers

Teaclersin the studywereAfrican-American females assigned to teach th8 grade
human anatomy and physiology science course. The teachers are single gender due to the
science department being made up of only female instructors. All teachers possas®the s
State of Georgia teaching certification credentials by being certified in Broad Field Science. In
order to obtain certification an educator must take and receive a passing score on the Georgia
Assessment for the Certification of Educators (GACE) exaBroad Field Science. Being
granted a Broad Field Science certificate signifies the ability for an instructor to teach any
science course offered in grades six through twelve in the State of Georgia (Georgia Professional
Standards Commission, 2010). Tdwerage amount of teaching experience of teachersi 10
years. Further demographic information will be provided upon receipt and completion of the
experimental portion of the study.
Science Classroom/Labs Setting

The infrastructuréor all science @ssrooms and lapisave the same technology
available for use by both teachers and studeRt®methean© Board, classroom computers, and
grade level shared laptop carts (PC andiktash). Students are able to use desks for individual

assignments, and black table tops and counters to use for completion of collaborative
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assignments and tasks, such as laboratory experiments. Human anatomy and physiology is a
science course offered senior level high school students by the State of Georgia Department of
Education, and is often used to complete the
science or as an elective. The human anatomy and physiology course is not thabbesea

state summative assessment used to measure mastery at the end of the course. aserefore,
certified science teacher in the state of Geoggiayrrent science department chairperson, as

a former instructor of the human anatomy and phggiocoursethe researchareateda unit

test to measur e st ud e uontttestusiagahe Mastanng A&R Taolibye v e me n
Pearson@vascreatedo measure the level of mastery by students on the standard and element(s)
covered during the studAll instruction provided by teachers to studewtssaligned with the

five curriculum standards governed by the State of Georgia Department of Education for human
anatomy and physiology. The course entails discussion about the systems of the body
repraductive, digestive, endocrine, cardiovascular, integumentary, immune/lymphatic, skeletal,
muscular, urinary, nervous, and respiratgorgia Department of Education, 200&)lthough

there are a list of standards given for the course there is not asswbpequence, or pacing

guide for when respective standards/elements are to be taught, which results in instructors of the
course having flexibility of providing instruction in any order as long as instruction is in
compliance with standards for the caursThereforethe researchdradautonomyto select the

unit and accompanying activities for the ungedduring the study in accordance with the

standards for the course (SAP1, SAP2, SAP3, SAP4, and $BB&jgia Department of

Education, 2006 For this study, the endocrine systaerasthe unit examined fahelength of

the study. The endocrine system was chosen due to the unitpgimgpriate for the length of

time for treatment for the studyrhe content covered in the endocrine systerhigmot as
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dense as the content covered in the remaining 10 body systems, and in tedstifnts
opportunities fomastery in both instructional settingdaving taught the course in previous
years, the endocrine system unit, on aversggpjirel approximatelyl.5 weekdor successful
completionby instructor, and mastery of standagdstudentsHowever for this studyto ensure
sufficient time spent on content, activities, anme@dedemediationthe length otime for
treatmentovereda total offour weeks. Bergmann and Sanf2011, 2013) suggestdflipped
classrooms be implemented one lesson unit at a time, and continuously refine as time progresses.
According to Lodico, Spaulding, and Voegtle (2016)ensure enough time has passetiveen
administration of pr@and posttest@and thafparticipants are not able to recall items fribra
pretest an average time of four to six weeks between instrumentation is recommended

The instruction provided to the experimental and the controbgmasconstant across
all classes for the study. The control groepeivednstruction using a traditional, fade-face
format; whereas, the experimental groapeivedinstruction using a flipped classroom format.
Both groups participatein the accompanying laboratory experiment that coincides with the
standard of study using the same laboratory manual and specimens. All curriculum content
covered during the studyasdecided by the researcherensure equivalency in content
material, a@rriculum standard, and element(s) presented to students during instribgon.
content for both groupsaspresented in the same order and the sameugtsinal strategies
except wheréndicated in flipped class settinggpendix B. Similarity in contet must be
adhered to in order to control for construct validity and instrumentation threat.
Flipped Classroom

Participants receivkcontent delivery through video lectures and some assignmemndgs us

the educational website, Bb d o ™. Edmodo™ i s a free of <charge
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community that was founded by two educators in 2008, and currently has more than 35 million
members, to assist with bringing educators into tiiechtury environmerEdmodo, 2014)
Studentsreatel a username, password, and will then be provided with an accesseede (

Figureb) to gain access to course material (e.g. videos, assignments, etc.).

Videos
Jane Doe Username/Password: 123466  Access Code: P Class assignments
Progress
Figure 5. Flowchart of How Students Will Access Edmodais is anexample of the process
students will be requiredtouseg ai n access to Edmodo ™.
Edmodo™ all ows for student coll aboration t
instructional period and physical classroom. Students without access to technasidgy ol
the class in the form of a personal computer, cellular device, or tablet will be able to access the
school s | i brary a hadthecabiltypowseeaomputessinghe libdtyord e nt s
computer lab by whiccbaccess Edmodo ™.
Tradition al Classroom
Participants in the control groupceivedraditional instruction in which content
assignmentsveregiven faceto-face. Students in this grould notreceive access codes to
Edmodo ™. utilgéedguidedmotes while receiving instriart and new material.
Student participants in the control gradignotut i | i ze t he educational we
during the time period in which the study takes pl&tadents in the control growgere not
made aware of the technology platform studentke flipped class settinged According to

Onghena (2014}o helpreduce resentful demoralization in intervention studies ensure
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participants are unaware of the treatment being applied. However, if this specific design control
is not feasible the researclstrouldconduct a debriefing with participants afterwards to
determingheir comfort level with being assigned to the fti@ament group, and relate
responses to the outcomes (Onghena, 20Ré%entful demoralization, as defined by Onghena
(2014) , is “threat to the construct validity
may occur in intervention studies in whicomparison groups not obtaining a desirable
treatment become discouraged or retaliatory, and as a result, perform worse on the outcome
me a s u r e sTherefone, .the tegearchasitedboth class settings, without causing disruption
to the instructioal period, during the study to attempt to control for diffusion of treatment, and
minimize the threat to internal validityAfter completion of the study, the researcher debdef
with students, and correlatanswer responses with data collect@hghem (2014) stated that
guastexperimental studies involving treatment groups are often susceptible to internal threats
like resentful demoralization, compensatory equalization, and diffusion of treatthesquired,
the researchavould inform the controbketting instructor to remind students, as stated in the
parent presentatiothat equitable access &l technology used by the treatment growpuld be
given to all students at the conclusion of the stixdy can be used as desired for the remainder
of the academic session
Instrumentation

Measurable instruments are needed in order
motivation and academic achievement. For thi
science motivation and academic achievemnaargthe Science Motivation Questioaire I
(SMQ-I) (Glynn, 2011) and a Human Anatomy and Physiolggglocrine Systernit Test

(Pearson®©, 20M). The SMQllwasused t o measure students’ sci el
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Anatomy and Physiologindocrine Systerbdnit Testwasusedtomeasuresudent s’ acade

achievement.
Science Motivation Questionnaire Il

The SMQII (Glynn, 2011)sasefassessment i nstrument desi gn
motivation to learn college (science and +sarence majors) or high school science content
(AppendixB). The questionnaire was created to determine which students lack motivation and
why motivation was lacking by those studef@ynn et al., 2011) The instrument was not only
designed to measure student s’ nherelatonshipiofon t o |
motivation to other student characteristics and the interaction of motivation with instructional
strategies (Glynn et al., 2011). The SM@GIlynn, 2011) is comprised of 25 Liketype scale
guestions that measure five components @@ motivatior-intrinsic motivation, sel
efficacy, selfdetermination, grade motivation, and career motivation (Glynn et al., 2011). The
SMQ-I (Glynn, 2011)wasused i n this study as a tool to ef
motivation to learn sciend&lynn et al., 2011). This research instrument adidfer the
examination of relationships between students
2011) such as cultural backgrounds, achievement, and interest.

The SMQII was appropriate for the present study as it was originally developed and
studied using high school students (aged@yand college students to assess the results of the
motivational beliefs of the participants in the study (Glynn et al., 2011). In lsitinges, there
was an equivalent number of males and females volunteer participants for the high school study,
and equal number of science and4sarence majors (college participants). There was-toale
female ratio of 2:1 for college participants inbgroups. The racial/ethnic makp of the

samples was similar to the population of the high school and public university. Thewasvey
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administered using a hard copy or online with ease of access (Glynn, 2011). For this study the
surveywascompletedonline using an electronic device (computer, cellular device, or tablet).
Studentsvereallowed to complete the survey anywhere. The amount of time required to
complete the survey online is approximately five to ten minutes.

Each component of the SMID(Glynn, 2011) is measured using five questions, and
answers responses range from 0 to 4 (0 = never, 1 = rarely, 2 = sometimes, 3 = often, and 4 =
always) éeeFigure6).

Never Rarely Sometimes Often Always

Question 03: 0 1 2 3 4
Learning

science is

interesting

Question 04: 0 1 2 3 4
My career

will involve

science

Figure 6. Science motivation questionnaiiesample questionsSample questions found on the
SMQ-II (Glynn, 2011) used to measure science motivation.

Glynn et al. (2011) conducted two factor analyeagetermine validity. The
confirmatory factor analysis was conducted using the Analysis of Moment Structure (AMOS)
program, and assessed the measurement model that examined the relationships among items and
scales. The exploratory factor analysis examgédu d e nt s’ responses to th
of revisions made to the original survey (Glynn et al., 2011). The reliability of the instrument
was found by using Cronbachabi bl pfiaof TRBeosbnrae
in addition, he reliability for each scale was also good as indicated by the following scores:

career motivation Cronbach’s o = .-92, i ntrins
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determination Cr-emfbiacdacy Gr ecnba8B88hHh sed f= . 83,
Cronbach’s ao = .81. A Cronbach’”s a of .80 or
2003). The author of the instrument has given all researchers, and science educators, permission
to utilize and manipulate the instrument as deemed appropriategaaorrect citation is used

giving credit to the developers (Glyehal, 2011). The statement granting permission is shown

on the home page of htp/lwew.coeugd.edulsmedi) S5ee websi t e
AppendixH).

Human Anatomy and PhysiologyEndocrine SystemUnit Test

Thehuman anatomy and physiologgdocrine systemnit test(seeAppendixD) was
used to measure the dependent variable academic achievement. Although the human anatomy
and physiology course is a science course offered bigttte of Georgia Department of
Education, it is not a course that has an-BR@ourse assessment. Therefore, an assessment
must be created. The instrument used to createuttman anatomy and physiologgdocrine
systemunittestvasPear son© Education’s Mastering A&P To
Pearson’s© MylLab & Mastering collection of on
products.

The test bank that used to create the univtesbbtained from the Mastering A&P Tool
(Pearson®© Education, 2015), amnds comprised of hundreds of assessment questions used to
measure mastery for concepts covered on the systems of the body. All questeaiggned
with the curriculum standards governed by the State of Georgia Depadhtetucation.

Pearson© conductetifactorial analysis of the tool by examinidg studiesvhile analyzinghe

relationship between students responses to q

as a result of implementation in the sciencesclase reliability forall bodysystenmtest
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guestionsveredetermined, and found to laeceptabldor the endocrine systetast bank that

consists ofl40 questionsvi t h a Cr onb ac [®Education2015). 8TBe ( Pear son
Cr o n b aphdyives is for the test bank for the endocrine system, and not the 30 multiple

choice questions chosen for the-predpodtests; as aesult,the Cronbach alphafor the 30

multiple choice questions on the endocrine system selected for thexstsidgicuated while

collecting data on the p@ndposttests.The summarization of the variables to be measured,

how the assessmem&reformatted, and reliabilities of the instruments used in the study can be
viewed in the table beloveéeTable 3).

Table 3

Descriptions ofnstruments

Science Motivation Human Anatomy and
Questionnaire I Physiology Unit Test
Variable measured Motivation Academic achievement
Assessment Format Likert-type scale (survey) Multiple choice
Reliability Cronbach’”s a Cronbach’s a

The unit testovered30 questions on the endocrine system, and all stutiokshe
same test. The unit tesasadministered to participants online during instructional time in class.
Participantsveregiven approximately 60 minutés complete the unit test.

Procedures

After Institutional Review Board (IRB) approval from Liberty University | sutided a
Research Request to the Department of Research and Evaluation for School Improvement to
obtain school district approval to conduue tstudy at North Star High School. After receiving
approval from the school district, a meetimgsscheduled with administrative staff at North Star

High School to discuss the study and the significance of the study to the school and district.
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After which informed consent fornvgeredistributed to participants at the" grade
| evel meeting, and “Senior Audit Nifgmh(ee t o ob
Appendix A) to participate formsThe researchenetwith classroom teachers participating in
the study to discuss the procedures. The classroom teachers padticigatentent meeting to
go over the expectations, thee-andposttests,in-class and out of class assignmeats] the
laboratoryinvestigation thatwasconducted during the studyleachersvereprovided with
scripts éeeAppendixl) to be read to students prior to beginning the SMQ

The teacher selected to participate in the flipped classwesrandomly selected by me.
Due to classeleing intactesearcherandomly assigedteachers, and corresponding students,
to either the control or experimental group. The selected teanbagedn two days of
professional development training after schioddecome familiar with the logisticd a flipped
classroom and to interact with Edmodo™. Vi d
o n E d mweedeorédted by me to ensure accuracy of content taught and distributed to
students. Trainingpok approximately two hours a day for a tadhffour hours. The training
includedhow to correctly | og on and assign student
The instructor leamdh ow t o view the students’ usage of t
the control grougngagedn onesingletwo-hourtraining withthe researchdo go over delivery
of content to participants and laboratory experiment. For both tsathe web address for
accessingtheSMQ1 ( Gl ynn et al ., 2011) online wusing
instructorg(seeAppendixl) wasread to students while administering the survey and unit test
wasreviewed. A possiblethreat to study validitgxistswith teachers unintentionally implying
one student group is better than anothdicating possible bias in theusty. To help control the

study walidity, the researcher remiadteacherghatconversations are not to be held with
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student participants in any manrsaiggestinghat one group is better than the othas
suggested by Hoer, Rew, and Torres (2006hd McMillan (2007)to ensure fidelity of the
intervention, instructors for both class settimggegiven instructions fopre-and posttest
administation andhe same activitieweregiven toboth class settings for the length of
treatment. It shoulde noted that the only difference between the activitiesnbiscompleted
during the studyverethe mediunmused to complete thenResearcher also remiadparents
during the parent informational session thathenticityof the study relies on studehnts honest y
when responding to questions on the survey, unit test, and when completing assignments in and
out of class.Parentsverealsoaskedby the researchéo not converse or imply to participants
that one class setting is better than the other. elpdontrol forconstructvalidity in the form of
compensatory equalization, the researcheedglirents and instructors not to provide additional
activities that could potentially match the effect of the intervention (McMillan, 2007).
The studybegarnby having classroom teachers administer the SMdpring the
beginning of each class period for both greuise experimental (three classes) and control
(three classes}which should take approximately five to ten minutes. Afterwards, each teacher
adminsteedthe online 30 multiple choideuman anatomy and physiologgdocrine system
unit test(Pearson@:ducation 2015) to students using the Mastering A&P Tool. The SMQ
(Glynn et al., 2011) and theit testboth servd as pretests for measuring dié@ce in groups
for motivation and academic achievement. Students cordfdieth the survey and thanit test
onl i ne wusi ng,wsichavi allew tHe oesearshé to gather and analyze the data.
After the pretests, the control and treatment groapsivel instruction. The teacher
assigned to the control groppovidedparticipants with content delivery and assignments using

traditional lecture format and verbal directions for completion of assignments in class. The
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teacher assigned to the expegntal group providgparticipants with directions and
demonstrations of how the classuld be implemented for the nefdur weeks using
Edmodo ™. St heemt €denoe@dt™ accounts to gain ac
for the unit being covetkin the class for the nefdur weeks. Assignments completed by both
groupswerescor ed and reflected in each teacher’'s e
ensure equivalency of content covered in class, mutualistic formative assessments, and
comgetion of assigned laboratory experimeAss a teacher at North Star High Schdbé
researcher nor t Wwereparteigaatain thersteidyThis fidelitywfd e nt s
treatmentvasconducted through random visits to both classroontg researchelooked for
classroom instruction relative to the standard and element(s) slated to be covered during the
study. Productivityvasassessed based on the number of students in the experimental group
utilizing the technology to complete assignmeagsnstructed by the teacher; and ensuring
correct body system contenss taught to students according to the standards/elements of the
course. Theresearcheralmmlaccess to the Edmodo™ site in or
logging on to the site toomplete assignments during the allotted time period of the study while
in class and at home.

At the conclusion of thieour-weekstudy, the teachers administdthe online Human
Anatomy and Physiologindocrine Systernit Test (Pearson&ducation 2015) to students to
measure the level of mastery by studefitsere is a possible confounding construct and level of
construct threat that exist with the study treatment being four weeks. Data obtained may or may
not be affected by the direct result of thegignof time for study treatment. Howevdretlength
of treatmentvasfour weeks due teufficient time for completing the endocrine system unit, and

to help prevent interaction biakie average time between first and second administration of
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instrumentss four to six weeks (Lodicet al.,2010). At the end of the administration of the unit
test, students completeghe SMQII (Glynn et al., 2011). Teachers read the script provided by
the researchehat wagead to students giving directions as to Howomplete the survey (see
Appendixl). Data collected from students who did not return their assent to participate forms
wasutilized in the study. Scoregereused for grading purposes as the unituwesta part of the
provided instructional curricum, but scorewere nota part of the statistical analysis procedures
nor will the student(s) participate in the completion of the SMQ

Data Analysis

Two separate oneray analysis of covariance (ANCOVAYerecarried out to test the
null hypotheses. fie ANCOVA statistical procedure is appropriate when equality between
groups is attempted by using a covariate such as a pr&&8D-11 and thehuman anatomy and
physiology unit test. The ANCOVA statistical method is more appropriate when one or more
covaiates exist, and utilized to amend for differences in pretest s@iaabachnick & Fidell,
2007; Rovakt al.,2013) The independent variable used in the studgtype of classroom
(flipped, traditional). The dependent variableeremotivation and academic achievement, and
the controlling variables (covariatejerethe corresponding pretests. An analysis of variance
was used in the limited number of studies that produced empirical resulte Gipped
classroom.Previous studiesupport the use of ANOVA (Rice et al., 2013, Missildine et al.,
2013; Strayer, 2012).

First, ndependent-testswereconducted using the scores from the pretest to determine
whether a significant difference in scores was found based on the assighgrenps prior to
the implementation of the treatment (flipped classroom). If no significant difference between

the scores for the control and experimental groups is found, meaning the groups do not differ,
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then two separate ofveay analysis of variandg®NOVA) analysesvould be usedhstead of the
ANCOVAs. If a significant difference between the scores for the control and experimental
groups is found, meaning the null hypotheses were rejected, then two sepatstg one
ANCOVA analysesvould be performed, and the ptestwould be considered a covariate.

A number of statistical texts recommend varying ways of determining a sufficient
number of participants for the sample population of an ANCOVA. &aill.(2007)
recommendda minimum of 5Qparticipants be chosen for a study using a geggerimental
pretestposttest research design for sufficient sample size, and for sufficient statistical analysis
sample size (Cohen, 1988). Rovai e{2013) statd at minimum 15 participants per grobp
used while having a minimum of 26 participants per group for statistical analysis while having a
moderate effect size (Cohen, 1988). For this specific study, a sample Nizd 28 f1 = 64 per
group)wasused while having a statistical significancele! of oa=. 05, a moder at
statistical power of .80 (Gadit al.,2007). The significance level usegsp < .05. For
ANCOVA part i af)stamidgi@avasssedimdeternine(the effect s{Rovaiet al.,
2013)coupl ed with i nted({Cohenl®38)i Theassumptiongtolk@o hen’ s
determined through assessment of different analytical methods are normality, testing of variances
and covariances, identifying extreme outliers, linearity, and homoscetyasGiceation of a
histogram or the Kolmogore8mirnov tesivasconducted to test for normality. Kolmogorov
Smirnov would be selected versus Shapifitk due to the sample size being greater than 50.
Normality is assumed if nesignificant resultsg > .05) are found, then tenability of assumption
is indicated, and normality is assunm{@&bvaiet al.,2013) Assumption that population
di stribution has equival ent v awascanutedsto and covVv

examine the assumption of edwariancgRovaiet al.,2013)
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Boxplotswereused to identify outliers involving the two dependent variables, motivation
and academic achievement. According to Tabachnick and Fidell (200d)rststeg five
percent or less of outliers is acceptable for variables. However, if outkeesound to be
present the dependent variables must be examined to check for extreme outliers. An extreme
outlier will have az-score of +/ 3.29 Tabachnick & kdell, 2007;Rovaiet al.,2013). In an
effort to keep the power of the study, the outli®oild remain,or be removed, if found to not
unfavorably influence the data. ANCOVA and ANOVA statistical methods are said to be robust
to presence of outliers if all of the outliers fall within the plausible limits of the respective
dependent variable(s) and ams, medians, and the 5% trimmed means are similar in value
(Tabachnick & Fidell, 2007).

Assumption of linearity determines that approximation of the relationship between a
straight line and two continuous variables which is the amount of change fowstbeicores
on two variables are constant for the entire range of scores for the variablesatRidya013).
Homoscedasticity assumption shows that variability in the scores for one variable is generally
similar at each value of a second variablev@et al.,2013). In order to determine assumption
of linearity and homoscedasticity a scatterplascreated. This proceduveascompleted using
SPSS stasticatical application.

The focus of this quasi experimentabnequivalent preteghosttest cotrol group design
experimenwast o examine the effects of the flipped
motivation and academic achievement in a science cotlisggroup desigwas classified as
nonrequivalent due to groups being as similar assfibe when compared to one another,
however, uncertainty of being equally comparable exists lending groups to be unequaétRovai

al.,2013). For this study, the number of students in each group may not be equal, and the gender
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equity may not be balanddor each group. As stated earlier, intact classasassigned by the
randomized selectioof teacheffor the controlandtreatment groupl'he students of concern for
the experimentverestudents enrolled in a public school system located in nortl®ezsgia. In
the next section, the findings of the research sawdpresented, and the results of each

hypothesis testearediscussed.
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CHAPTER FOUR: FINDINGS

Overview

The purpose of this quantitative stuags to examine the effect of the flipped classroom

on urban high school students motivation and
North Star High SchoolAlong with adding to the current body of literature on the flipped class,

this study also hlds on assessing factors that influence science achievement and motivation.

The study was conducted using 136 Afrigemerican students enrolled in a™@grade human

anatomy and physiology science course in an urban high school located in northera. G&lorg
participants were current students in the inteleisses creatdukfore the studgs a result of

schedulingoy North Star High Schoo§cience course for all human anatomy and physiology

classes. This chapter presamtsults of data collecteduidng the research study as it relates to

the research questions and hypotheses discussed in chapters one and three, anslvetineude

summary of the results.

Research Questions

The research questions for the study were:
RQ1: Is there a statistically i gni fi cant difference in urban
motivation scores, as measured by the Science Motivation Questionnaire I, when participating
in the flipped classroom as compared to students who participate in the traditional classroom?
RQ2:Istherea st ati stically significant differen:t
achievement scores, as measured bytiman anatomy and physiology endocrine system unit
testwhen participating in the flipped classroom as compared to students who pariicifhet

traditional classroom?
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Null Hypotheses

The null hypotheses for the studhgre:
Hoil. There is no statistically significant di
motivation scores, as measured by the Science Motivation Questionnaire lipavtieipating

in the flipped classroom as compared to students who participate in the traditional classroom.

H22There is no statistically significant di
achievement scores, as measured bytiman anatomyral physiology endocrine system unit
test when participating in the flipped classroom as compared to students who participate in the
traditional classroom.

Descriptive Statistics

At the start of the research study there were a total of 136 participents36);
however, 135 participantdl(= 135) participated in completion of posttests due to one student
being absent on the date of posttest administration by teachers. For this research study, all
participants were Africamerican 12" grade students enrolled in a human anatomy and
physiology course. Demographics on sex of participants were not colleeeslure anonymity
of participants as some school districts, such as those served by the Georgia Department of
Education, do not reése demographic information that would enable identification of
participants.

After removal of outliers, there were 123 participahis=(123); however, 122
participantsi= 122) were included in the statistical
the date of posttest administration by teachers. The descriptive statistics for the flipped
classroom were as follows: A total of 8hdocrine system unit tgstetest scores, which

assessed student academic achievement, had a mean @B:02.88); 60posttest scores had a
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mean of 21.723D= 7.36). A total of 61 SM@I pretest scores, which assessed student
motivation, had a mean of 70.58= 19.25); 60 posttest scores had a mean of 7%B2(
16.26).

The descriptive statistics for the traditiocssroom were as follows: A total of 62
endocrine system unit tgstetest scores had a mean of 7.82 (SD = 3.20); 62 posttest scores had a
mean of 21.443D= 7.82). A total of 62 SMQI pretest scores had a mean of 68.8b €
15.12); 62 posttest scadad a mean of 68.98[0 = 14.83). Skewness and kurtosis were
calcul ated after the removal” ovhiauwt Isiugrgse,steaerdd
normal distribution of scores (Warner, 201B3gscriptive statistics for the ptests and possts,
endocrine system unit teshd Science Motivation QuestionnalidSMQ-II), used in the study
can be found in Table 4.
Table 4

Endocrine System Unit Test and SM@ata descriptive statistics

Variable Classroom Type N M SD
Endocrine Flipped 61 8.07 2.38
System Unit
Pretest

Traditional 62 7.82 3.20
Endocrine Flipped 60 21.72 7.36
System Unit
Posttest

Traditional 62 21.44 7.82
SMQ-II Pretest  Flipped 61 70.56 19.25

Traditional 62 68.66 15.12
SMQ-II Posttest  Flipped 60 75.82 16.26

Traditional 62 68.97 14.84
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Results

Null Hypothesis One

Null HypothesiOne stated there is ntasistically significant difference in urban high
school students’ motivation scores, as measur
when participating in the flipped classroom as compared to students who participate in the
traditional classroomAn independent-test was used to analyze the first null hypothesis.
Assumption testing was conducted prior to running the analysis and is explained in the next
section.

Assumptiontesting An independent samplédest was conducted to examine whether
the mean scores of the SM{Pretest were significantly different between the classroom setting
(flipped and traditional). There was no significant difference ir@sescores between the
flipped class setting (M 70.56,SD= 19.25) and traditional class setting (M = 68.8b,=
15.12, t(121) = .61p = .54, twetailed. The magnitude of the differences in the means (mean
difference = 1.90, 95% Ci4.28- 8.07) was very small (eta squared = .00); as a reswiasitnot
necessary to use ANCOVA to control for preexisting differences (Tabachnick & Fidell, 2013).

Normality . Normality was examined using histograms. Inspection of the histograms
revealed a normal distribution for the Science Motivation Questionnaretest data for the
flipped and traditional class settings, and posttest data for the traditional class setting. A slightly
negative skewed distribution was revealed for the Science Motivation Questionnaire Il posttest
data for thdlipped class settin¢seeFigure7). An examination of normal probaity plot (Q-Q
Plot) (seeFigure8) and Detended Normal €Q Plot EeeFigure9) was completed to further

determine normality. Theormal gq plot and the detrended normadjgplotindicated some
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deviationf r om nor mal i ty. Accor di avgrldtdata wit alnaosti et al
al ways show some variation from the theoretic
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Figure 7. Histograms of distribution of pretest and posttest scores for-8Mczording toclass
type.
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Normal Q-Q Plot of SM_Pre_Sum
for Classroom_Type= Flipped
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Figure 8. Normal QQ plot of SMQII pretest and posttest scores, flipped class.
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To determine if violation of assumptions of extreme outliers occurred there was an

inspection of boxplotsinspection of boxplots indicated that no violation of assumptions of
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extreme outliers for the Science Motivation Questionnaire |l. Jdt@refore assumption of no

extreme outlies was tenables@eFigure10).
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Figure 10. Boxplots for SMQII pretest and posttest, flipped and traditional classes.
Since the study contained more than 50 participants, results of Kolmeg§oronoff

(Tabachnick & Fidk, 2013) were utilized to ensure there was not a violation of assumption of
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normality for SMQII Pretest, flipped class setting€ . 01 whi ch was | ess t ha
traditional class settingg= . 20 whi ch i s gpeTabke b)eloweverhttiermeam = . 05
of any random variable will be approximately normally distributed as sample size increases

according to the Central Limit Theorem (CLT) (Stevens, 2009; Tabachnick & Fidell, 2013).

Therefore, with a sufficiently large sample sine>(100),deviations from normality will have

little effect on the results (Tabachnick & Fidell, 2013).

Table 5

SMQII tests of normality.

Class Type Kolmogorov+Smirnov ShapireWilk
Statistic Df Sig.  Statistic df Sig.

SMQHI Flipped 128 61 .014 .952 61 .019
Pretest

Traditional .086 62 .200 975 62 227
SMQHI Flipped .168 60 .000 .902 60 .000
Posttest

Traditional .097 62 .200 957 62 .029

Variance. The assumption of homogeneity of variance for the Science Motivation
Questionnaire Il pretestdatawax ami ned using Levene’'s Test. L
hypothesis that the variances are equal across the groups (Field, 2005; Rovai et al., 2013).
According to Rovai et al. (2013), Levene’' s te
normalityareo bs er ved. L e v en e’ ;therdfoeesthhe asgamptiomad t si gni f i
homogeneity of variance was tenable for the Science Motivation Questionnaire |l pretdst data,

(1,121) = 3.53p - 06.

Correlation. The Pearson product moment correlation coefficiemias calculated to

reveal if the dependent variables, academic achievement and motivation, were correlated. A

correlation measures the relationship between variables; if a significant relationsiipdgdd



108

exist, the two variables are said to covary (Rovai.eR@ll3; Warner, 2013). A very weak,
negative correlational relationship was found between the dependent variables, academic
achievement and motivation(122) =-.14,p > .05. The coefficiet of determination was
calculated to determine how much variance the two variables shared, and found to be 1.96%
shared variance. A MANOVA examines the interaction between variables, and determines if
groups differ on more than one dependent variabld @bal.,2007). As a result of the
insignificant correlations among the dependent variables, the MANOVA was not cond@nted.
examination of the scatterplot further confirmed a weak correlation between the two variables,

academic achievement and motiva (seeFigurell).
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Figure 11. Scatterplot of dependent variables, academic achievement (Endocrine System Unit
Test) and motivation (SMQ).

Reliability . Reliability testing was conducted to examine the internal consistency of
responsestoagroup@fuesti ons. The reliability measur e,
Motivation Questionnaire Il was calculatedas 0.95 A Cr onbac imdiceesal pha of

excellent reliability (Tabachnick & Fidell, 2013).
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Analysisresults The analysis used to analyze the first null hypothesis was an
independent-test instead of the between subjects analysis of variance (ANOVA) due to the
independent variable, classroom type, only having two leviéiisped and traditional.

According to Rowi et al. (2013), the between subjects ANOVA is appropriate when there is a

need to compare the means of three or more groups, and the indepeesteistused to

compare means of two groups. Both analyses are based on similar mathematical models, and
“.produce pivihd nteisc aslhen two means are compared”
analysis of covariance (ANCOVA) was not used because there was no statistically significant
difference in Science Motivation Questionnaire |l pretest scoresddtipped and traditional

class settings.

An independent-test was conducted to compare the Science Motivation Questionnaire |l
posttest scores for flipped and traditional class settings. There was a statistically significant
difference in posttest sces for flipped class settin/i(=75.82,SD= 16.26) and traditional class
setting M = 68.97,SD= 14.83, 1(120) = 2.43p = .02. The magnitude of the difference in
means (mean difference = 6.85, 95% ClI: 1.27 to 12.42) was very small (eta squared = .05).
Although a statistically significant difference in the scores was found, the results should be
cautiously accepted due to the very small effect size of the difference in means.

Null Hypothesis Two

Null HypothesisTwo stated there is naadistically sigrficant difference in urban high
school students’ achi eveumanratatormyaondrpleysiologyas me as u
endocrine system unit testhen participating in the flipped classroom as compared to students

who participate in the traditional classm. An independerittest was used to analyze the
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second null hypothesis. Assumption testing was conducted prior to running the analysis and is
explained in the next section.

Assumptiontesting An independent samplégest was conducted to examine Wiex
the mean scores of the Endocrine System Unit Test pretest were significantly different between
the classroom setting (flipped and traditional). There was no significant difference in scores for
the flipped class setting (M = 8.03D= 2.38) and trational class setting = 7.82,SD= 3.2,
t(121) = .48p = .63. The magnitude of the differences in the means (mean difference = .24,
95% ClI:-.77 to 1.25) was very small (eta squared = .00Rj5 analysis of covariance
(ANCOVA) was not used toontrol for preexisting differences (Tabachnick & Fidell, 2013).

Normality . Normality was also examined using histograms. Inspection of the histograms

revealed a normal distribution for the Endocrine System Unit Test pretest data for the flipped and

traditional class settingséeFigure 2). An examination of normal probability plot {Q Plot)
(seeFigure B) and Detended Normal € Plot (Figure 2) was completed to further determine
normality. The Normal QQ Plot and the Detrended Normal@PIlot indcated some deviation
from normality. Accor di avgrldtata wit alnaostialwayd shoav |

some variation from the theoretical nor mal

(20

mo



Frequency

Frequency

Histogram

for Classroom_Type= Flipped

Mean = 8.07
Std. Dev. = 2.38
M =61

12.5]
10.0-
7.5
5.0
2.5
0.0 T T T
25 5.0 75 100 125
ES_Pretest
Histogram
for Classroom_Type= Traditio
124
10 7
a-|
6
4
5]
1) T T T T |
25 50 75 10.0 125 15.0

ES_Pretest

Mean = 7.682
Stel. Dev. = 3.201
M=&2

111



112

Histogram

for Classroom_Type= Flipped

27 Mean = 21.72
— Stdl Dev. = 7.36
N =60
201
5 15
=
[ 1]
3 S
o
[ 1]
;"
[I'S
10
Sd /_‘—H_l_\ [ i
T 1 T T T
50 100

T
150 200 230 30.0

ES_Posttest
Histogram

for Classroom_Type= Traditio

20 Mean = 21.44
Std. Dew. = 7.823
M =862
15—
==
o
=
@
=
= 10
—
[

Tt [

T T !
5.0 10.0 15.0 200 250 30.0

ES_Posttest

Figure 12. Histograms of distribution of pretest and posttest scoreSrfdocrine System Unit
Test according to class type.



113

Normal Q-Q Plot of ES_Pretest
for Classroom_Type= Flipped
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Figure 13. Normal QQ plot of Endocrine System Unit Test pretest and posttest scores, flipped
class.
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Detrended Normal Q-Q Plot of ES_Pretest
for Classroom_Type= Flipped
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Figure 14. DetrendedNormal QQ plot of Endocrine System Unit Test pretest and posttest
scores, flipped class.

Inspection of boxplots indicated no violation of assumptions of extreme outliers for the
endocrine system unit tgsosttest data; therefqrassumption of no extnee outliers was
tenable. Inspection of boxplots indicated violation of assumptions of extreme outliers for the
pretest data; assumption of no extremdi@nstwas not tenable (Figur&)1 To determine if

outliers should be removed from the data file,tthemed mean and mean values were
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observed. The two mean values (8.07 and 8.02) were very similar; therefore, cases were retained

in the data file.
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Figure 15. Boxplots for Endocrine System Unit Test pretest and posttest, flipped and traditional
classes.

Since the study contained more than 50 participants, results of Kolmeg§oronoff
(Tabachnick & Fidell, 2013) were utilized to ensure there was not a violation of assumption of
normality for theendocrine system pretefiipped class settingnal traditional class setting €

00 whi ch i s Howeses, the heamof amy random @abigble will be approximately
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normally distributed as sample size increases according to the Central Limit Theorem (CLT)
(Stevens, 2009; Tabachnick & Fide2013). Therefore, with a sufficiently large sample size (
> 100), deviations from normality will have little effect on the results (Tabachnick & Fidell,
2013).

Table 6

Endocrine System Unit Test tests of normality.

Class Type Kolmogorov+Smirnov ShapireWilk
Statistic Df Sig.  Statistic Df Sig.
Endocrine  Flipped 150 61 .002 .953 61 .021
System Unit
Test Pretest
Traditional A71 62 .000 .953 62 .019
Endocrine  Flipped 322 60 .000 .764 60 .000
System Unit
Test Posttest
Traditional 272 62 .000 .837 62 .000

Variance. The assumption of homogeneity of variance for the Endocrine System Unit
Test data was examined with Levene’'s Test.
variances are equal across the groups (Field, 2005; Rovai et al., 2013). According &t Bbvai
(2013) , Levene' s test is accepted as robust
Levene’' s ehdecite systenrt unittdstetest was significank(1, 121) = 4.37p = .04,
thus, the degrees of freedom were adjusted due to unagiaices. After adjusting for unequal
variances, assumption of homogeneity of variance was mehflmcrine system unit tgstetest
data,F(1,107.85) = 3.37p - 07.

Correlation. The Pearson product moment correlation coefficiewas calculated to

reveal if the dependent variables, academic achievement and motivation were correlated. A
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correlation measures the relationship between variables; if a significant relationship is found to
exist, the two variables are said to covary (Rovai.ef8@lL3;Warner, 2013). A very weak,

negative correlational relationship between the dependent variables, academic achievement and
motivation,r(122) =-.14,p > .05. The coefficient of determination was calculated to determine
how much variance the two variabksared, and found to be 1.96% shared variance. A

MANOVA examines the interaction between variables, and determines if groups differ on more
than one dependent variable (Gatlal.,2007). As a result of the insignificant correlations

among the dependewariables, the MANOVA was not conducted. An examination of the
scatterplot the further confirmed the weak correlation between the two variables, academic

achievement and motivatioegeFigure B).
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Figure 16. Scatterplot of dependent variablasademic achievemerdr{docrine system unit
tes) and motivation (SMQI).

Reliability . Reliability testing was conducted to examine the internal consistency of

responses to a group of questions. The r el

a
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System Unit Test questions was calculated.88 A Cr onbachindicaes| pha of
excellent reliability (Tabachnick & Fidell, 2013

Analysis Results The statistical analysis used to examine the first null hypothesis was an
independent-testinstead of the between subjects analysis of variance (ANOVA) due to
independent variable, classroom type, only having two leviéiisped and traditional.
According to Rovai et al. (2013), the betwesrbjects ANOVA is appropriate when there is a
need to ompare the means of three or more groups, and the indepé&telsins used to
compare means of two groups. Both analyses are based on similar mathematical models, and
“...producepviad euretsi cwehlen t wo means are c.ollmpared”
analysis of covariance (ANCOVA) was not used because there was no statistically significant
difference inendocrine system unit tgstetest scores for flipped and traditional class settings.

An independent-test was conducted to compare émelocine system unit tegtosttest
scores for flipped and traditional class settings. There was no significant difference in posttest
scores for flipped class settingl £21.72,SD= 7.36) and traditional class settirlg € 21.44,
SD=7.82,1(120) = .2p = .84. The magnitude of the difference in means (mean difference =
.28, 95% CI=-2.44 to 3.01) was very small (eta squared = .00).

Summary

Two hypotheses were examined to assess st
achievement in science according to typeslass settings. Mean scores for énelocrine
system unit tesind the SM@I were analyzed using two separate indepentitggts. Table 7

shows the results for each analysis and the corresponding hypothesis.

u
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Table 7

Results of Statistical Analgsper Hypothesis

Hypothesis Rejected Failed to Reject

Ho1 =There is no statistically
significant difference in urbar
high school s
motivation scores, as
measured by the Science X
Motivation Questionnaire I,
when participating in the
flipped classroom as
compared to students who
participate in the traditional
classroom.

Ho2 = There is no statistically
significant difference in urbar
high school s
achievement scores, as
measured by the Human X
Anatomy and Physiology
Endocrine System Unit Test,
when participating in the
flipped classroom as
compared to studentshe
participate in the traditional
classroom.

The results showed that there was a statistically significant difference in the posttest
mean scores for the SMIQ thus, Null HypothesisOne was rejected. The results showed there
was no statistically significant difference in #sedocrine system unposttest scores of urban
high school students who participated in the traditional class setting and students who
participated in the flippedlass setting; thusNull HypothesisTwo was not rejected.
The results of the research study are important in continuing to understand the effects of
the flipped class on students’ academic achie

of researh available in education and, specifically, science education literature. The results are
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also relevant in assessing the impact the flipped classroom may have on motivation to learn
science. IrChapterFive, the results, implications, limitations, and gestions for future

research will be discussed.
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CHAPTER FIVE: CONCLUSIONS
Overview

This chapter provides a summation and discussion of the findings of the Biutg.
proceeding sectiongsults for each research question, along with implications, limitatoids,
conclusionwill be discussed.astly, recommendations for future research based on the findings
of this studywill be presented

Discussion

The purpose of this quantitative syjudas to examine the effect of the flipped classroom
on urban high school students’ motivation and
North Star High School. The sample population consisted"§ftie AfricarAmerican
students enrolled in inkhhuman anatomy and physiology classes at North Star High School.
The instruments used to investigate the possible impact of the flipped classroom on motivation
and academic achievement, were the Student Motivation Questionnaire IH{BMBYNn et
al.,2011) and thendocrine system unit tefearso® Education 2015).

Previous studies found thsgverafactors contributed to the increasing number of
underrepresented minorities not enterndpaving STEM fields (Hill et al., 2010; Griffith,
2010). Chen (2013) stated a relationship exists between the decrease in STEM fields, and factors
such as motivation, confidence, and achievement. A possible way of resolving the declining
numbers of undeepresented minorities in STEM fields may be in the secondary educational
system. There are studies that suggest the flipped class learning strategy is a method that helps
students improven academia and the motivation to lealEmfield 2013 Millard, 2012). This
study adds to the current body of literature in science education by examining the impact of the

flipped class on high school students’™ motiva
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Research Question One

Research question one wada@ws: Is there a statistically significant difference in
ur ban high school students’ motivation scores
Questionnaire 1l when participating in the flipped classroom as compared to students who
participate in the tditional classroom? Motivation is a multifaceted term. For this study,
motivation is defined as ®“internadamnisgt ate t hat
behavior” (Glynn et al ., 2011, p . 1160) . Ana
Motivation Questionnaire 1l showed the flipped class scored higher than the traditional class
indicating an increase in motivatioflowever, it should be noted that although the results of the
independent-test indicated a statistically significant di#eice in the scores, the magnitude of
the difference in means was very smahle very small difference in meassggested the
difference in the scores between the flipped and the traditional class settings was not large
enough to have practical meaning. a\sesult of the very small effect sjzke results should be
interpreted with caution.

The results of this study are supported by research that suggest learning environments,
such as the flipped class, aretotemmend!| i kel y to
relatedness which leads to an increase in motivation (Abeysekera & Dawson, 2béggekera
and Dawson (2015uggestdstudents desire to learn and comprehend new contengaméhg
environmentshat support the desire contribute to being motivated to be successful in the class.

For students to experience an increase in motivation there must be a satisfaction in engagement
in learning activities (Abeysekera & Dawson, 201Bgci and Ryarf2000 suggested
motivation will increase with learning activities that students find innovative, challenging, and

appeal ing. Active | earning approaches are su
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solving problems while also increasing comprehemsioconcepts (Herreid & Schiller, 2013;
Kettle, 2013; Zappe, Leicht, Messner, Litzinger, & Lee, 2009).

The increase in motivation with implementation of learning environments like the flipped
class is the premise of the sditermination theory (SDTPEci & Ryan,2000). The results of
this study support the SDT given that the SM@osttest scores were higher for the flipped
class setting than the traditional class setting.

Additionally, previous research showed that students are motivated t@iehrn
participate in learning when handa activities and the opportunity to collaborate with students
are presented (Bryan et al., 2011). Consequently, studies showed students are less motivated
when a tremendous amount of contextual material is preseutid) traditional faceo-face
instruction (Bryan et al., 2011). According to Baeten, Kyndt, Struyven, and Dochy (2010) and
Baeten, Struvyen, and Dochy (201B)ere may be a correlation between motivation and
student s’ pr ef er eoom.eorths researth studly, studpnps patticigating isa s r
the flipped classroom may have experienced this circumstancthumt®monstrated higher
SMQ-II mean scores than students in the traditional classroom.
Research Question Two

ResearctQuestionTwo was as follows: Is there a statistically significant difference in
urban high school student s’ s cihumananatantylande v e me
physiology endocrine system unit tegten participating in the flipped classroom as compared
to students who participate in the traditional classroom? Academic achievement can be defined
on multiple levels, and includes various educational outcotines,academic achievement is
contingent on the types of indicators used to measure outc&tegsnjayr et al., 2015). For this

research study, academic achievement is defined as the level of mastery, numeric grade, attained
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on a high schodiuman anatomy and physiology endocrine system unifResirso®

Education 2015) according to Georgia Remance Standards (Georgia Department of

Education, 2006). The study indicates no statistically significant difference existed on the mean
posttest scores for tledocrine system unit tes¢tween the flipped and traditional classes.

Previous reseahcshowed there was an increase in academic achievement after
implementation of the flipped classroom (Steatm 2013; Fulton, 2012; Green, 2012).

However, the results of the current study, fail to support previous research studies that showed an
increasan student academic achievement. The results did, however, add to the current body of
literature in science education which showed that the improvement in academic achievement

with the flipped class cannot be generalized for all student populations.

Some research demonstrated a correlation between academic achievement and motivation
(Akbas & Kan, 2007; Seving¢g et al., 2011). A k
motivation increased so did their achievement in the science course. Sevirf2@tH), using
the Students’ Motivati on Towar dshéwedealineare Learn
relationship between academic achievement and
student s’ motivati on alcotoadidgtsprevioasaeseamth due toltiee  c u r
very weak correlation found between academic achievement and motivation among students.

The social cognitive theory (SCT) (Bandura, 1986) was created to show how students
need to believe that that a task orattican be successfully attained, and this in turn will
motivate students to be successful in learning. The overall result of the motivation to want to
learn will lead to increased academic achievement. The results of this study do not support the

socid cognitive theory given that there was no significant difference ierldecrine system unit
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testposttest scores between the flipped and traditional class settings. A summary of the findings
is provided in Table 8.

Table 8

Description ofOrganizationof Theoretical Framework, Research Questions, Desigd,Data

with Outcomes

Research Theoretical Data Sources Outcomes Contribution

Question Framework

RQ1 Self Science Increased SMQ Supports Self
Determination Motivation Il posttest scores Determination
Theory Questionnairdl  for flipped class Theory

setting

RQ2 Social Cognitive Endocrine No difference in Does Not

Theory System Unit Test Endocrine Support Social

System Unit Test CognitiveTheory
posttest scores

between flipped

and traditional

class settings

Conclusion

The purpose of this study is to examine the impact of the flipped classroom on urban high
school students’™ motivation and academic achi
statistically significant difference in the motivation of studentheflipped classroom as
compared to students in the traditional classroom. Furthermore, the results of this study indicate
there was not a statistically significant difference in the academic achievement of students in the
flipped classroom as comparedstodents in the traditional classroom.

Based on these results, the flipped classroom was found to produce an increase in student
motivation in comparison to the traditional classroom. These results suggest that the flipped class

has positive influencem st udents’ motivation in an urban h
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to Deci and Ryan (198%nd Deci et al(1991) students are motivated as a result of engagement

in activities of interest, intrinsic motivation, or just to complete a required assignextrinsic
motivation. Although an increase in motivation was observed in students in the flipped class as
compared to students in the traditional cléssas not determined as to the reason behind the
increase in motivation. Determining the reamrthe observed increase in motivation may

assist with the future design of instructional planning in science classrooms with establishing and
mai ntaining students’ interest in science.
impacted by the fpped or traditional classroom with implementation of the flipped class
suggesting further empirical research is needed to examine the relationship between the
instructional strategy and science content mastery in an urban setting.

Previous research stedi proposed that a positive correlation exists between motivation
and achievement which indicates that when an increase in motivation is observed improvement
in academic achievement is also to be observed (Bryan et al., 2011; Khoshnam et al., 2013). The
results from this study fail to support Bryan et al. (2011) and Khoshnam et al. (2013) due to the
very weak correlation found between the SM@otivation scores, and trendocrine system
unit testacademic achievement scores.

Glynn et al. (2011) beliewkepositive student engagement (e.g. active participant in class,
laboratory experiments or demonstrations, etc.) produced motivated students which in turn
would result in improved academic achievement. Implementation of the flipped class includes
active @rticipation in class, moreandson activities such as laboratory investigations or
demonstrations, and more frequent teacher feedback on assignments; however, the results of this

study contradict those of previous research studies. As such, this researcher proposes that,
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despite implemeation of the flipped classther variables that have yet to be addressed are
influencing students’ academic success and mo

The results of this study indicate implementation of the flipped curriculum in secondary
science may ot produce results implied in current publications. More specifically, previous
studies (Enfield, 2013; Steiratz, 2013; Fulton, 2012) indicated an increase in academic
achievement as a result of implementation of the flipped class. Large percentayemgnts
ranging from 67% to 80% in achievement were found in the studies when the flipped class was
used in secondary and first year undergraduate courses (Fulton, 2012; Enfield, 2012t5teinm
2013). Nonetheless, there are variables that needtkleeta i nt o consi der ati on
comfort | evel with technology, students’ comm
of the classroom, teachers’ instructional del
flipped class, specific ntivational reasons for participating in class, and completing
assignments. Therefore, further research is recommended to examine how the variables impact
student s’ motivation and academic achievement

Implication s

With the upcoming implementation of nessience Georgia Standards of Excellence
(GSE), the state’ s Department of Edwucation i s
incorporating three dimensionasscience and engineering practices, cross cutting coneeyts
core ideas-to drive instruction and assessment of science courses in graddi{G€orgia
Department of Education, 2016). Implementation ofstience GSE will allow for deeper
comprehension of science by uendeconenttmeauggorng t he
science achievement and performance (Georgia Department of Education, 2016). Teachers and

administrators will have to devise instructional strategies that will meet the needs of students,
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and also show improvement in science actmeent with execution of the new science standards.
Although more incorporation of technology into the classroom instruction is proposed, the means
in which technology is incorporated may determine whether increases in achievement are found
in K-12 sciencelassrooms.

It is predicted that by 2019 approximately 50 percent of the high school courses in the
U.S. will be taught online (Georgia Department of Education, 20A2)a result, administrators
need teachers to create engaging, effective, and rel@amming and learning environments
(Georgia Department of Education Report, 2012)e to the push by Georgis®epartment of
Education to utilize digital online learning resources in science, teaclstéind alternate ways
to teach the curriculum wiglalso keeping students engaged (Georgia Department of Education,
2013). The flipped classroom is a method thayfocus on these concerns by engaging
students with the integration of digital online technoltmteach the science performance
standardssamandated by the staféhis study failed to show improvements in academic
achievement; however, the results cannot be generalized and may produce different results with a
differentsamplepopulation.

Schoolsmusttransform delivery models in order tgpand student learning and motivate
students to learn science while integrating techno{@mporgia Department of Educatic2012)
As such, teachers are urged to simultaneously
achievement in science fiel@Seorgia Department of Education, 202816) therefore, it is
i mportant to comprehend the variables that <co
achievement. This stugyoposé that motivatiormaybe improved with the transformation of
the scence class by incorporating more digital content delivery and hands on activities, but the

study did not determine whether the impact was a result of intrinsic or extrinsic motivation being
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altered through the implementation of the flipped class. Theretoe results of the data cannot

be used to determine the rationale behind the increase in motivation among students who
participated in the flipped class model. Nevertheless, the findings suggest that change of content
delivery impacts the motivationwstents have for learning science.

This research studyasbased on a hypothesis that the flipped classroom would improve
urban high school students’ academic achievem
of the flipped classroom. Despite ttentradiction with the results of the study to support the
hypothesis, the study provided insight for future research on the flipped class in the urban
science class. The findings suggest that the flipped classroom may not be a one size fits all
instructonal learning method that will produce positive results when implemented in any
classroom.

Limitations

Student participants who showed a high number of absences either from class or school
may have been instructionally impacted by the lack of contetgriablearnedandthe inability
to participate in the activities conducted during class. This could be a limitation, and possible
threat to internal validity due to the inability of the researcher to monitor student attendance and
the amount of instruainal time students received. Students who were present daily in class had
the opportunity to obtain the content material delivered by the teaaheengage in the
accompanying activities. However, students who failed to attenddadgslid not receive the
same amount of instructional time as it relates to content delivery and activities. This could have
changed the results of posttest scores on the-8BM@d endocrine system unit test

The inability of the researcher to have ramilzation in the study was a limitation which

could become an internal validity threat. N@mdomization of the participants may lead to
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presence of the selection of threat of validity in the s{&bvaiet al.,2013) thus, a pretest to
control for nongroups (Campbell & Stanley, 1963) selection threats, history, experimental
mortality, and testing (Rovai et al., 2013) was used.

History could be a limitation and present a threat to internal validity for the study as
students were not separated accaydmachievement levels. Students who possessed prior
knowledge may have had more of an advantage in mastery of the content as compared to
students who did not possess the same knowledge. This was controlled statistically through
utilization of the pretst-posttest design for nonequivalent groups to decrease internal validity
threats (Gall et al., 2007).

Experimental treatment diffusion is a limitation as the control group may have become
aware of the treatment being given to the experimental groupnapndhave potentially been
diffused subconsciously through student participants and teachers (Rovai et al., 2013). One
mean of restricting this type of | imitation
educational social learning website. Only shidenrolled in the flipped classroom had access
to the contents on the website using only the individual passcodes distributed to students by the
flipped class instructor.

A threat to external validity could arise from students simply being awarattipation
in a research study. This limitation and possible threat to external validity is referred to as the
Hawthorne Effect in which participants alter behavior due to participation in an experiment or
study (McCambridge, Whitton, and Elbourne, 2D1Students were aware of the study as a
result of the informational session held with parents and students prior to the beginning of the

study, and having to sign permission forms to participate. Therefore, student motivation and

f
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academic achievementay have been impacted by the novelty of engaging in a research study,
and not due to the implementation of the flipped class.

The SMQII survey was a selfeporting instrument students completed before and after
content delivery on thendocrine systemSudents could have answered the questions based
only on previous science class experiences, and not include the current science course. Newell et
al(2015) suggested students’ attitudes about s
thus, stude t s’ responses to the survey could have b
science classroom. The responses on the survey could have also been affected by external
contributing factors that were not able to be observed prior or during thetidata collection
with the study. The responses obtained from students on thelS&&elfreport instrument,
were also based on truthfulness from participants. Changes in motivation may not be as a result
of participation in the flipped class setyi but instead due to studéntsflections on previous
experiences iasciencecourse and responding in fact, truthfully based on those experiences
As a result of not being able to ascertain a difference between the answer regmonses t
researcher fsato rely on studentgspondingruthfully when completing the sefeporting
surveyabout the current course

Generalizability may have been a limitation for this research study (Rovai et al., 2013).
The results of this study are not generalizablether populations or content areas in science.
For this study, only AfricasAmerican students participated as opposed to other underrepresented
minorities. Also, the studyas inan urban high school setting which may not be indicative of
similar educatioal student populations within the State of Geor@iaverthelessthis was not
the instance, and leads to external threats of validity. Additional studies would need to be

conducted to determine generalizability.
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As theendocrine system unit testaameasure of achievement of very specific content
material, the use of the test could serve as a limitation to this study. Budiescould utilize
other measures of science achievement which could yield different results. The content selected
for the Endocrine System Unit Test was chosen using a database of questions from the online
tool Mastering A&P (Pears@Education 2015). The questions selected for this study were
chosen based on the relevance of the content covered and alignment to the Bemagment
of Education Science Standards for human anatomy and physiology. Different questions may be
selected based on the necessities of a replicated study.

Recommendations for Future Research

Even though numerous studies exist on the flipped,olase research needs to be
conducted on aspects of the flipped class in the science class. One such area is implementation
of the flipped class in an urban setting. Additional studies need to be conducted using different
grade levels and different subjeceas in the urban school setting. This will help with the
generalizability of this study.

Another suggestiois to conduct a case study or a longitudinal study on the flipped class
in a science environment which may help to provide more data on thetiofthe instructional
method on student achievement. This study took place over a period of four weeks, and may not
have allowed enough time to view a difference in achievement between the two classroom
settings after implementation of the flipped slaBy extending the amount of time for the
research study data can be captured at specific time intervals in the study to determine if and
when changes are noted in achievement (Lodico et al., 2010).

The social cognitive theory (SCT) (Bandura, 198G@hésbasis of one aspect of this

study, academic achievement, and is comprised of different concepts includiregaéition,
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self-efficacy, observation, and outcome expectations. With research indicating a relationship
between motivation and achievemghe results of this studyontradictprevious studies.
Therefore, additional research should be conducted looking at two of the SCT cersmpts
efficacy and seffegulation—and their influences on motivation and achievement (Denler et al.,
2014). Thestudy could examine the se#gulation theory (SRT) (Bandura, 1991), and how it is
used in education to examine achievement and motivation. Zimmerman (2002) suggested the
di fference in students’ | e ar wegulatpn. iTkis ishadraite d o n
reflective of students wanting to complete an activity for themselves in a proactive manner as
opposed to completing the activity only as a result of being taught the content material
(Zimmerman, 2002). According to Zimmerman (200&) & elayutham and Aldridge (202
selfregulation is the main element needed to increase students learning science, and further
research should be conducted to examine the effects of the learning environment on science
learning.

The results of this studshow a difference in the posttest scores on the SN
students in the flipped class as compared to students in the traditional class. However, an
explanation for the increase was not able to be determiied.s cer t ai n i f student
extrinsic motivation changed, a study could be conducted using the goals conttdresyb
(GCT) of the sekdetermination theory (SDT) (Reeve, 2012). GCT focuses specifically on
“what” aspect of intrinsic or e»dheviemesti The mot i v
results from the study could help educators derive instructional strategies and resources
beneficial to the success of students in the science class.

Lastly, future studieshouldbe conducted to examine the difference in genders among

underrepresented urban high school minorities. Research studies showed a decrease in science
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interest among females as they matriculated through high school (Desy et al., 2011; Sadler et al.,
2012). The studies conducted did not use the same sample moptiat was used in this
study. Instead, Desy et §011) sample population consisted of 1300 students in grades six
through twelve enrolled in six different school districts in Minnesota. The population was made
up of 87.5% white, 4.3% Hispanic/Latino, and 1.7% American Indian; there was no
representatin of AfricanAmericans (Desy et al2011). Sadler et a2012) conducted a
longitudinal study comprised of 6000 undergraduate students enrolled in-3dniviburyear
institutions taking an English course. The study by Sadler @0l2) failed tadiscuss the
composition of ethnicities represented in the study. However, the data in both studies showed a
decrease in science interest among females during matriculation through high school. Although
the study conducted by Sadler et(@D12) was cmprised of undergraduate students, reflections
were obtained from participants as it related to when participants exhibited a declining interest in
science during specific points in their life. The data collected could help with determining if
interventions need to be implemented for female urban minorities in lower performing schools
prior to entering high school, and to what degree is the difference in motivation observed in both
genders. Itis also suggested that future research be condoeeditional underrepresented
minority populations such as the Hispanic/Latino population due to an existing gap in science
achievement (Quin& Cooc, 2015). The results from the study could potentially determine if
the flipped class has an impact on the sciesbeégement of other minority populations, and if
the flipped class could assist with finding a way to decrease the achievement gap between other
ethnicities.

Science motivation and academic achievement is problematic when attempting to support

through catinued research (Koballa & Glynn, 2010). Students are said to have increased
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motivation when engaged in exciting learning experiences. The increased motivation is

suggested to also lead to increase academic achievement; hence policymakers should conside
students’™ motivation to | earn science when me
classrooms (Koballa & Glynn, 2010). Therefore, future studies could be conducted on

implementing some facet of the flipped class as an additional approach to dewsingoa

increase student science achievement and motivation if implementation of the full flipped class

may be too great for school districts to execute.
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APPENDIX A
Informed Consent Form

CONSENT FORM
The Effect of the Flipped Classroom on Urban
Achievement in a Science Course
Keshia L. Dixon
Liberty University
School of Education

You are invited to be in a research study of the flipped classroom,at@hsimotivation and academic
achievement. You were selected as a possible participant because you'sgeaald 3tudent enrolled in
human anatomy and physiolodyask that you read this form and ask any questions you may have before
agreeing to be in the study.

Keshia L. Dixon, a doctoral candidate in thehool of Educatioat Liberty University, is conducting this
study.

Background Information:

Thepurposef the study is to | ook at the effect of th
motivation and academic achievement while enrolled in a high school science course

Procedures:

If you agree to participate in the study, you will receive irgton using either the nditipped

(traditional) classroom or the flipped classroom format. The format you will be exposed to will be

assigned by the researcher before beginning the study. Participants in the flipped classroom will receive
instructonushg t he educational webs.i f{flippedcBssroondt@adifional) St uder
will receive instruction using the traditional teacstrdent facdo-face format. Both groups will cover

the same content and laboratory experiment in the humaonaynand physiology course.

Risks and Benefits of being in the Study:

No risks will be associated with participation in the study except for those that align with the
course, and what the participant would encounter in everyday life.

The benefits tgarticipation are students receiving an alternate instructional method that may increase
student s’ motivation and academic achievement in

Compensation:

You will not receive compensation for taking part in this study.

Confidentiality:

The recods of this study will be kept private. In any sort of report | might publish, I will not include any

information that will make it possible to identify a subject. Research records will be stored securely and
only the researcher will have access to thends: For this study, the researcher will store data on a



161

password protected external hard drive accessible only to the researcher. After the study is completed all
documents will be shredded associated with the study.

Voluntary Nature of the Study:

Partcipation in this study is voluntary. Your decision whether or not to participate will not affect your
current or future relations with Liberty University. If you decide to participate, you are free to not answer
any question or withdraw at any time with@iffecting those relationships.

Contacts and Questions:

The researcher conducting this study is Keshia L. Dixon. You may ask any questions you have now. If

you have questions latgmu are encouragedo contact her dtdixon51@liberty.edwr (678) 2564338.
You may al so contact the research’s faculty advis

If you have any questions or concerns regarding this study and would like to talk to someone other than
the researcheyou are encouragedo contact the Institutional Review Board, 1971 University Blvd,

Carter 134, Lynchburg, VA 24515 or emaiidt@liberty.edu

Please notify the researcher if you would like a copy of this information to keep for your records.

Statement of Consent:

| have read and understood the above information. | have asked questions and have received answers. |
consent to participate in tistudy.

(NOTE: DO NOT AGREE TO PARTICIPATE UNLESS IRB APPROVAL INFORMATION WITH
CURRENT DATES HAS BEEN ADDED TO THIS DOCUMENT.)

Signature of minor: Date:

Signature of parent or guardian: Date:

Signature of Investigator: Date:
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APPENDIX B

Permission to Conduct Research Study Letter

January 12, 2016

Department of Research and Evaluation
Atlanta Public Schools

130 Trinity Avenue

Atlanta, Georgia 30303

Dear Department of Research and Evaluation:

As a graduate student in the School of Education at Liberty University, | am conducting research

as part of the requirements for an Educati®@adtorate (Ed.D.) degree in Curriculum and

Instruction. The title of my research project is The Effect of the Flipped Classroom on Urban

Hi gh School Students’ Motivation and Academic
Course, and the purpose of my reshas to contribute to the current body of literature on the

flipped classroom and STEM education, more specifically science. The study will use the

Science Motivation Questionnaire Il (SMQ Il) as created by Shawn Glynn of the University of
Georgia, and aluman Anatomy and Physiology Unit Test with questions generated by
Pearson’s Mastering A&P Online Tool to measur
achievement.

| am writing to request your permission to conduct my research at Frederick Douglass High
School, and the ability contact faculty and staff, and students to invite them to participate in my
research study. Potential teacher participants will be asked to meet with me during a science
departmental PLC in order to receive information about thdyseand the expectations, or
requirements, for teachers volunteering to participate in the study. Potential student participants
and their parents will meet with me during Senior Contract Night at which time information
about the study, expectations fretadents, and risks involved will be discussed in great detail.
All participants will be informed that the data collected in the study will be used to show if the
implementation of an evidendmsed strategy, flipped classroom, has the potential to iecreas
motivation and achievement in science among urban Afgaarican high school students.

The data could also potentially show the connection between motivation, achievement, and
students selecting a college major or career in a STEM field. Participidirite wresented with
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informed consent information prior to participating. Taking part in this study is completely
voluntary, and participants are welcome to discontinue participation at any time.

Thank you for considering my request. If you choose tatgrarmission, please provide a
signed statement on approved letterhead indicating your approval.

Sincerely,

Keshia L. Dixon, Ed.S.
Liberty University Doctoral Candidate

Email: kdixon51@liberty.edu
Phone: (678) 25@338
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Science Motivation Questionnaire (SMQII)

SCIENCE MOTIVATION QUESTIONNAIRE II (SMQ-IT)

© 2011 Sraww M. GLYywN, UNIVERSITY OF GEORGIA, TTSA

In order to better understand what you think and how wou feel about vour science courses, please respond to each
of the following statements from the perspective of “When I am 1n a science course...”

MNever | Rarely | Sometimes | Often | Abways
0 1 2 3 4

|

(=]
—_

. The science I learn 1s relevant to my hfe.

I hke to do better than other students on sclence tests.

Leammg science is inferesting.

Gretting a good science grade 1s omportant to me.

I put encugh effort into learming science.

I use strategies to learn science well.

Leammg science will help me get a good job.

It is important that I get an "A" in science.

B|@[3|R[3 E 3B

I am confident I will do well on science tests.

-
=

Enowing science will zive me a career advantage.

. I spend a lot of time leaming science.

|t
b =

. Leamming science makes niy hife more meaninsful.

et
L

. Understanding science will benefit me in my career.

i
e

. I am confident I will do well on science labs and projects.

et
LA

. I beheve I can master science knowledge and sklls.

et
oy

. I prepare well for science tests and labs.

-
-

. I am curious about discoveries in science.

[
2]

. I beheve I can earn a grade of “A” 1n science.

et
k<]

. I enjow learming science.

(=)
=

. I think about the grade I will get in science.

[ ]
—

. I am sure I can understand science.

&1

I study hard to leam science.

ba
(%)

. My career will involve science.

[
=

. Seonng high on seience tests and labs matters to me.

(2=
Ly

. I will use science problem-solving skills in 1oy career.

Mote. The SMO-II 15 copynghted and remstered. Go to hittp:'wnww.coenga.edu'szmg’ for permussion and
directions to use it and its discipline-specific versions such as the Biology Motivation Cruestionnaire IT (BMO-
Iy, Chemistry Motrvation Questionnaire IT (CHQ-II). and Physics Motivation Cuestiommaive IT (FMOQ-IT) m
which the words bology, chemiziry, and physics are respectively substituted for the word science. Versions in
other languages are also available.
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APPENDIX D

Endocrine System Unit Test

Standard: SAP3.Students will assess the integration and coordination of body functions and
their dependence on the endocrine and nervous systems to redykitdogical activities.

a.Interpret interactions among hormones, senses, and nerves which make possible the
coordination of functions of the body.

Directions: Read all instructions carefully, and be starselect the most correct answer choice.

Using the figure above, answer the following questimnshoosing the letter that best represents
the correct answer choice (DOK: 1)

1.

Produces the hormones that promote the development of the female secmuely
characteristics at puberty.

2. Storehouse for the hormones produced by the hypothalamus of the brain.
3.

Produces the hormones that direct the production of the secondary male sex
characteristics.

Produce steroid hormones and glucocorticoids and minerélomds.

Produces hormones and is considered a neuroendocrine organ.
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Selectthe correct answer choice for each description.

6. Hyposecretion of the pancredPOK 2)

a. Pituitary dwarfism b. Diabetes mellitusc . A d di s o nd. Acromdegadye a s e
7. Hyposecretion of growth hormon@®OK 2)

a. Pituitary dwarfism b. Diabetes mellitusc . A d di s o nd. Acromdegadye a s e
8. Hypersecretion of growth hormon@0OK 2)

a. Pituitary dwarfism b. Diabetes mellitusc . A d di s o nd. Asrontegaf/e a s e
9. The gland that controls the fight or flight reactiDOK 2)

a. Parathyroid b. Adrenal medulla c. Pancreas d. Thyroid
10.Produces hormones that regulate glucose levels in the (0K 2)

a. Parathyroid b. Adrenal medulla c. Pancreas d. Thyroid

11.Produces a hormone that controls blood levels of calcium and potassium by their removal
from bone tissugDOK 2)

a. Parathyroid b. Adrenal medulla c. Pancreas d. Thyroid
122Produces body’'s majb®K2)met abol i ¢c hor mones.
a. Parathyroid b. Adrenal medulla c. Pancreas d. Thyroid

13.Chemical substances secreted by cells into the extracellular fluids that regulate the

metabolic function of the other cells in the body are called (DOK.

2)

a. Enzymes b. Antibodies c. Proteins  d. Hormones
14.Oxytodn (DOK 1)

a. Release is an example of a positive feedback control mechanism.

b. Is an adenohypophyseal secretion.

c. Exerts its most important effects during menstruation.

d. Controls milk production.
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15.When it becomes necessary to enlist the fight or fligisponse, a hormone that is
released during the alarm phase of the general adaptation syndrome is

(DOK 2)

Estrogen
Epinephrine
Angiotensinogen
Renin

apop

16.A man has been told that he nst synthesizing enough follicletimulating hormone
(FSH), and for this reason he may be unable to father a child. Choose the correct
statement to explain this proble(@OK 2)

a. FSH stimulates estrogen secretion by ovarian cells; therefore, it is not synthesized by
males.

b. The physician is wrong-a hormone madeni the adenohypophysis could not
influence fertility.

c. FSH stimulates sperm production in the testes.

d. The man must be producing progesterone, which inhibits the synthesis of FSH.

17.Exocrine glands produd®OK 2)

a. Progesterone b. Protein hormonesc. Steroichormones d. No hormones

18.What did the Tscore measure in the laboratory investigatiQK 2)

a. Metabolic rate b. Mineral content of bone c. Weight  d. Estrogen levels

19.In hypoparathyroidism decreased calcium levels affect function of nerves. What
endocrinedisease exhibits this affeof@OK 2)

a. Acromegaly b. Hyperthyroidism c. Hypothyroidism d. Tetany
20.This links the nervous system to the endocrine system via the pituitary @d.2)

a. Thalamus b. Hypothalamus c. Adrenal d. Pineal
21.This affects wakelsep patterns and seasonal functigbK 2)

a. Pineal b. Adrenal c. Thyroid d. Parathyroid

22.1f you were to eat four glazed dough nuts, and a large Pepsi which hormone would you
expect to be secrete at higher levgBOK 3)

a. Epinephrine b. Insulin c. Growth hormone d. Antidiuretic hormone
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23.They are tiny oval glands embedded in the thyroid gland. What gland does this represent?
(DOK 2)

Pancreas
Gonads
Parathyroid
Hypothalamus

apop

24. The three exocrine pancreatic enzymes are

(DOK 1)
a. Trypsin, steapsin, and amylopsin
b. Amylopsin, ptyalin, and tryptophan
c. Steapsin, trypsinogen, and polypeptin
d. Trypsin, lipase, protease
25. and are hormonestimerduodenum that controls the

secretions of pancreatic cel(®OK 1)

a. Secretin and Pancreozymin

b. Jejunum and Glucagon

c. Glucagon and Sodium Bicarbonate
d. Insulin an lleum

Match the following hypothalamic hormones wih the pituitary hormone targets (DOK 1):

26. Growth hormoneeleasing
Releasing hormones hormone (GHRH)

in portal circulation

27. Gonadotropkmneleasing hormone
(GnRH)

Pituitary
gland

28. Prolactiareleasing hormone (PRH

29. Corticotropiareleasing hormone
(CRH)

Bones and muscles B

(‘ : \\\
.\: ) \N Mammary glands & Thyroid
ZAA\ @ — I % 30. Thyrotropinreleasing hormone

I.ag (TRH)

Testes or ovaries
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APPENDIX E

Instructional Agenda for Research Study

Day Flipped Classroom Traditional Classroom
1 |InClass: In Class:
Assignment #1Administration of Online | Assignment #1Administration of Online
Pretests: Pretests:
9 Science Motivation Questionnairg 9 Science Motivation Qestionnaire Il
I (SMQ-II) (10 minutes) (SMQ-11) (10 minutes)
1 Endocrine System Unit Test (30 1 Endocrine System Unit Test (30
minutes) minutes)
Task(s): Instructor will discuss Task(s): Instructor will discuss expectatior
expectations of the study to students in | of students to students in the traditional
flipped setting (i.e. completion of setting (i.e. completion of classwork and
homework and formative assignments, | formative assignments, viewing of
viewing of presentations and videos for | presentatios and videos for notes while in
notes using Edmodo, need to adhere to| class, need to adhere to deadlines for tas
deadlines for tas. Students will obtain | including homework) . Students will be
log in information for gaining access to | informed that access to technology utilize
Edmodo ™. by those in flipped class setting will be
available to all students after completing ¢
Homework: study.
Assignment#1.Usi ng Edmod
students will view PowerPoint Homework: N/A
presentation created by researcher on
endocrine system, and complete guided
notes.
Assignment #2:After compkting notes
students will create chart indicating nam
of organ/gland, location of organ/gland,
hormone secreted or produced; and
indicate whether endocrine or exocrine
gland.
2 |InClass: In Class:

Warm-Up: Complete five question
reading quiz on notes taken from
presentation. (10 minutes);

Guided Practice: Teacher facilitated
guestion/answer period over notes take
on Edmodo™ to cl ea
about endocringystem. (10 minutes)

Warm-Up: Students will be introduced to
endocrine system through facilitate
discussion about feelings that arise if
walking down astreet at night and all of
sudden a dog appears, and starts to run &
them. Students will determine that the
feeling to run is &
hormone which is a part of the endocrine
system. (5 minutes)
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Independent Practice:Students will
compl tleFt e Write
activity. (60 minutes)

Homework:

Assignment #1:View PowerPoint
presentation examining the homeostatig
relationship between endocrine system
and other systems the human body.
Assignment #2:Complete online
formative assessment (5 question readi
guiz on presentation)

Lecture: Instructor will provice lecture on
endocrine system while students complet
guided notes using PowerPoint presentat
created by researcher. (60 minutes)

Guided Practice: After completion of
lecture students and teacher will engage i
question/answer session to clear up
miscanceptions about endocrine system.
minutes)

Homework: Create chart indicating name
of organ/gland, location of organ/gland,
hormone secreted or produced; and indic
whether endocrine or exocrine gland.

In Class:

Warm-Up:Usi ng Edmodo ™
will complete “End
Assignment Sheet”

Guided Practice: Teacher facilitated
guestion/answer period on presentation
Edmodo™ on homeost
between endocrine system and other
systems in the human body. (@nutes)

Independent Practice:Students will
complete PhysioEd CIROM interactive
activity on the hormones and
organs/glands of the endocrine system
(small groups) (65 minutes).

Homework:

Assignment#1.Usi ng Edmod
students will watch two animated &ds
(https://www.youtube.com/watch?v=gH8dG
K7s6IMunning time of 5:41)
(https://www.youtube.com/watch?v=HXPC(
BD_WGIrunning time of 5:46) on the
endocrine system.

Assignment #2:Complete assignment
“Gl ands at Wor k”

In Class:

Warm-Up: Complete five question quiz of
notes taken in class during previous class
session. (10 minutes)

Review of Homework: Students will
submit and review chart created for
homework from previous night. (10
minutes)

Independent Practice:Students will
complete¢* £-1 Fr ee Write
minutes)

Homework: Complete the six Short Answyi
Essay questions at end of endocrine systg
chapter in textbook.
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In Class:

Warm-Up:Revi ew “ Gl and
activity from previous night (10 minutes

Independent Pradice #1: Students will
participate in a modified version of the
game “Bingo” in wh
different player cards, and instructor will
read the clues for students to try to cang
out all appropriate vocabulary terms eith
horizontally, verically, or diagonally (50
minutes).

Independent Practice #2* Wi n d s h
Check” formative a
will state whether their level of
comprehension of the endocrine system
“muddy”, “foggy”,
area(s) that need more cfecation (15
minutes).

Homework: Review for written formative
assessment on endocrine system to be
administered during next class session.

In Class:

Warm-Up: Review short answer essay
guestions completed for homework from
previous night. (10 minutes)

Lecture: Instructor will provide lecture
notes on examination of homeostatic
relationship between the endocrine syster
and other systems in the human body. (3(
minutes)

**Students will rotate between each statio
for the allotted time in order to compdet
each assignment**.

Independent Practice#1:Complete
“Endocrine System A
(hard copy) (15 minutes)

Independent Practice #2:Complete

“Gl ands at Wor k"7 a d

Independent Practice #3 Wi nd s h i

Check” f or ma tStudents valls
state whether their level of comprehensio
of the endocrine sy
“foggy”, or “clear?”

need more clarification (15 minutes).

Homework: Review for written formative
assessment on endocrine system to be
administered during next class session.

In Class:

Warm-Up: Complete written 10 questiot
formative assessment on the glands ang
hormones of the endocrine system (15
minutes)

Assignment #2:In pairs, or individually,

students will complete a creative writing
assignment in which a rap, poem, story
will be created completely explaining the
location of all glands, vocabulary terms,

and the function of the glands (50

In Class:

Warm-Up: Complete written 10 question
formative assessment on the glands and
hormones of the endocrine system (15
minutes).

Guided Practice: Students will watch two
animated videos
(https://www.youtube.com/watch?v=gH8dGK
s6lYrunning time of 5:41)
(https://www.youtube.com/watch?v=HXPCQE
D_WGIrunning time of 5:46) on the
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minutes).

Homework: N/A

endocrine system.

Independent Practice:Students will
complete PhysioEd CIROM interactive
activity on the hormones and organs/glan
of the endocrine system (small groups) (6
minutes).

Homework: N/A

In Class:

Warm-Up: Review results of written ten
guestion assessment from previous clag
session. (10 minutes)

Guided Practice: Engage in facilitated
discussion on diseases/disorders on the
endocrine system. (10 minutes)

Independent Practice:Conduct research
on diseases/disorders of the endocrine
system (students will travel to media
center) (60 minutes).

Homework: Create chart listing:

In Class:

Warm-Up: Review results of written ten
guestion assessment from previous class
session. (10 minutes)

Assignment #1:Students will participate in
a modified version
which students will have different player
cards, and instructor will read the clues fo
students to try to cancel out all appropriat
vocabulary terms either horizontally,
vertically, or diagonally (50 minutes)

Assignment #8: In pairs, or individually,
students will complete a creative writing

1 The disease/disorder assignment in which a rap, poem, story w|

f Endocrine gland affected be created completely explaining the

1 Population affected location (_)f all glands, vocabula_ry terms, a

1 Does hypo or hypeesretion of the function ofthe glands (20 minutes).

hormone occur _ . . .

1 Symptoms. **Time will be spent with students selectin
their partner (if applicable), and coming uj
with an outline of the creative writing
assignment**
Homework: Students will finish creative
writing assignment, and prepare to submi
thenext class session.

In Class: In Class:

Warm-Up: Review diseases/disorders @
the endocrine system based on chart
created by students for homework. (10
minutes)

Warm-Up: Review creative writing
assignments completed for homewordO (
minutes)

Guided Practice: Engage in facilitated
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Independent Practice:Complete
“Endocrine System
Students will be given eight case studie
and using the internet, research the cas
studies to identify the endocrine disorde
main hormone(s) involved, and the
endocrine organ(s) responsible for
releasing this trmone (Small Groups/0
minutes).

Homework: Usi ng Ed modo ]
will complete Lesson 22.2 to determine
whether statements about the endocrine
system are true or false.

discussion on diseases/disorders on the
endocrine system. (10 minutes)

Independent Practice:Conduct research
on diseases/disorders of the endocrine

system (students will travel to media cents
(60 minues).

Homework: Create chart listing:

1 The disease/disorder
Endocrine gland affected
Population affected
Does hypo or hypersecretion of
hormone occur
1 Symptoms

l
l
l

In Class:

Warm-Up: Review Lesson 22.2
homework assignment from previous
night. (5 minutes)

Independent Practice:Students will
complete Computer Simulations/Virtual
Lab investigations on the Endocrine
System. (Students will be paired) (80
minutes)

Day 1:
1 Activity 1: Determining Baseline
Metabolic Rates
1 Activity 2: Determining the Effect
of Thyroxine on Metabolic Rate

**\/irtual lab investigation involves sevel
different activities. Two activities will be
completed over the course of the next
three class sessions**

Homework: N/A

In Class.

Warm-Up: Review diseases/disorders of
the endocrinsystem based on chart creat
by students for homework. (10 minutes)

Independent Practice:Complete
“Endocrine System (
will be given eight case studies, and using
the internet, research the case studies to
identify the endocrine disorder, main
hormone(s) involved, and the endocrine
organ(s) responsible for releasing this
hormone (Small Groups/0 minutes).

Homework: Complete Lesson 22.2 to
determine whether statements about the
endocrine system are true or false (hard

copy).

In Class:

Independent Practice:Students will
complete Computer Simulations/Virtual
Lab invesigations on the Endocrine
System. (Students will be paired) (85

minutes)

In Class:

Warm-Up: Review Lesson 22.2 homewor
assignment from previous night.

Independent Practice:Students will
complete Computer Simulations/Virtual Lg
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investigations on the Endocrine System.

Day 2: (Students will be paired) (80 minutes)
1 Activity 3: Determining the Effect
of Thyroid Stimulating Hormone | Day 1.
(TSH) on Metabolic Rate 1 Activity 1. Determinng Baseline
1 Activity 4: Determining the Effect Metabolic Rates
Propylthiouracil on Metabolic Rat 1 Activity 2: Determining the Effect o
Thyroxine on Metabolic Rate
**\/irtual lab investigation involves seven
different activities. Two activities will be
completed over the course of the next thre
class sessions**
Homework: N/A
10 | In Class: In Class:
Independent Practice:Students will Independent Practice:Students will
complete Computer Simulations/Virtual | complete Computer Simulations/Virtual L3
Lab investigations on the Endocrine investigations on the Endocrine System.
System. (Students will be paired) (85 | (Students will be paired) (85 minutes)
minutes)
Day 2:
Day 3: 1 Activity 3: Determining the Effect o
1 Activity 5: Hormone Replacemen Thyroid Stimulating Hormone
Therapy (TSH) on Metabolic Rate
1 Activity 6: Obtaining a Glucose 1 Activity 4: Determining the Effect
Standard Curve Propylthiouracil on Metabolic Rate
1 Activity 7: Comparing Glucose
Levels Before and After Insulin
Injection
Homework: Usi ng Ed o mo d ¢
10 question formative assessment on
activities completed in the virtual lab
investigation.
11 | In Class: In Class:

Warm-Up: Review results from online
assessment completed from Day 10. (5
minutes)

Independent Practice:Complete lab
investigation writeup from Virtual Lab
simulation(80 minutes)

Independent Practice:Students will
complete Computer Simulations/Virtual Lg
investigations on the Endocrine System.
(Students will be paired) (85 minutes)

Day 3:
1 Activity 5: Hormone Replacement
Therapy




175

Homework: N/A

1 Activity 6: Obtaining a Glucose
Standard Curve

1 Activity 7. Comparing Glucose
Levels Before and After Insulin

Injection

12 | In Class: In Class:
Warm-Up: Warm-Up: Complete 10 question written
Independent Practice: formative assessment on activities
By accessing Edmo d completedin the virtual lab investigation.
a link to access educational website: (10 minutes)
www.usatestprep.cormn order to assist with
preparation for online Endocrine Systen| Independent practice:Comgete lab
Unit Test. investigation writeup from Virtual Lab

simulation. (75 minutes)
Homework: N/A
Homework: N/A

13 | In Class: In Class:
Guided/Independent Practice: Guided/Independent Practice:
“Word on the Stree“Word on the Street
students will come up with a talk show | students will come up with a talk show tof
topic to be discussed in class that to be discussed in class tisatrounds the
surroundshe endocrine system that will | endocrine system that will be shared with
be shared with classmates that last 30 | classmates that last 30 minutes of class.
minutes of class. (80 minutes) minutes)

14 | In Class: In Class:
Guided/Independent Practice: Guided/IndependentPractice:
Students will participate in an extensive| Students will participate in an extensive
review session with instructor in review session with instructor in preparati
preparation for online Etocrine System | for online Endocrine System Unit Test. Th
Unit Test. The ActivExpression devices | ActivExpression devices (clickers) will be
(clickers) will be used by students to used by students to record their respectiv
record their respective answer choices § answer choices to review (gi®ns prepare(
review questions prepared by the by the researcher for use on the Prometh
researcher for use on the Promethean | Board®©. (75 minutes)
Board®©. (75 minutes)

15 | In Class: In Class:

Independent Practice:Administration of
Online Posttests:
9 Science Motivation Questionnairg
I (SMQ-II) (10 minutes)
1 Endocrine System Unit Test (60
minutes)

Task(s): Instructor will inform students

Independent Practice:Administration of
Online Posttests:
1 Science Motivation Questionnaire
(SMQ-11) (10 minutes)
1 Endocrine System Unit Test (60
minutes)
Task(s): Instructor will inform students
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that this is the conclusion of the researc| that this is the conclusion of the research
study, and the class will return to the study, and the class will return to the
instructional agenda that was in place | instructional ageda that was in place befo
before the beginning of the study. the beginning of the study. Participants in
the traditional setting will be given codes t
gain access to technology utilized by the
flipped class participants.
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APPENDIX F

Permission to Use MiniTheories ofSelf-Determination Figure

RE: Permission to Use MiniTheories of SBiétermination Figure

Johnmarshall Reevex<
Reply all |

Tue 6/23/2015 10:40 AM
To:

Tue 6/23/2015 10:40 AM

To help protect your privacy, some content in this message has been blockeénablesthe blocked features, click here.
To always show content from this sender, click here.

You forwarded this message on 6/23/2015 3:22 PM

Hi Keshia Dixon,

Yes, youhave my permission to use the "mtheories" figure from the chapter in the
Engagement Handbook. | apologize for taking so long to grant this permission, but yes you do
have my permission to reproduce the figure.

Good luck in your research!

JohnmarshalReeve

Johnmarshall Reeve, Professor
XXX UnchoUseon Hall
Department of Education
Korea University

Anam-Dong, SeongbuGu
SeoulXXX, Korea

From: "Dixon, Keshia "<kdixon51@liberty.edu>

To:" <>

Cc: "Wendt, Jillian Leigh"

Sent: 201806-23 01:50:01 GMT +0900 (ROK)

Subject : Permission to Use MiniTheories of S&letermination Figure

Good afternoon Dr. Reeve,
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My name is Keshia Dixon, and I'm a doctoral candidate at Liberty University where my
dissertation chair is Dr. Jillian Wendt. | am following up with you in regards to the email below
that was sent in an attempt to obtain permission to use one of the figures from your article
entitled, "A SeHDetermination Theory Perspective on Studeng&gement"”. | hope that you

grant me permission to use it, as it will assuredly be a valuable asset for my literature review
and study.

Thank you again for taking time to consider my request, and | look forward to hearing from you
in the near future.

Respectively,

Keshia Dixon
Doctoral Candidate, Liberty University

From:Dixon, Keshia

Sent:Tuesday, June 9, 2015 9:05 PM

To:

Cc:Wendt, Jillian Leigh

Subject:Permission to Use MiniTheories of Se#termination Figure

Greetings Dr. Reeve,

My name is Keshia Dixon, and | am currently a doctoral student at Liberty University in
Lynchburg, VA where my dissertation chair is Dr. Jillian Wendt. | have decided to conduct a
study examining the effects of the flipped classroom on urban students' maiivand

academic achievement in a high school science course, and am building my research on the
foundations of the selfletermination and social cognitive theories. My purpose for contacting
you is to seek permission to use a figure you created (FigUr2narizing the five mini

theories of the seHdetermination theory. I located this figure while reading your work entitled,
"A SeliDetermination Theory Perspective on Student Engagement”, and felt that the figure
gave great visualization and summatiortleé theory. If granted permission | would of course
ensure proper citation is done identifying you as the author.

| thank you in advance for your time and consideration in this matter, and eagerly await to
communicate with you in the near future.
Warmly,

Keshia L. Dixon
Doctoral Candidate for the School of Education at Liberty University
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APPENDIX G
Permission to Use Promoting Students Interest and Motivation to Learn Science Figure
Re: Permission to Use Figure in Doctoral Research Study

Delete Reply Reply all Forward
Mark as unread

Anni Loukomies< >

Mon 6/22/2015 1:45 PM

=

You replied on 6/22/2015 2:46 PM.

Dear Keshia,

sorry for the delayetesponse. We have summer holidays at the monmeRinland and in my summer house | have
a very poor internatonnection. | try to read the emails from my phone, but all the steps take several minutes and
probably | have given it up when trying amsweryour mail the first time.

Of course you can use our picture, I'm grad you found it interestidgiseful. When you have completed your
thesis, it would be nice toave a link in which | could find it.

| wish you all the best luck with the process.
Bestregards, Anni
Lainaus "Dixon, Keshia" <kdixon51@liberty.edu>:

> Good afternoon Dr. Loukomies,

>

> My name is Keshia Dixon, and I'm a doctoral candidate at Lithémiyersity where my dissertation chair is Dr.
Jillian Wendt. | anfollowing up with you n regards to the email below that was semtrirattempt to obtain
permission to use one of the figures from yauiicle entitled, "Promoting Students' Interest and

Motivation Towards Science Learning".

>

> | hope that you grant me permission to usastit will assuredlype a valuable asset for my literature review and
study.

>

> Thank you again for taking time to consider my request, and Ilftoalard to hearing from you in the near future.
>

> Respectively,

> Keshia Dixon

> (678)3814110

> Doctord Candidate, Liberty University

>

> From: Dixon, Keshia

> Sent: Tuesday, June 9, 2015 9:18 PM

>To:

> Cc: Wendt, Jillian Leigh

> Subject: Permission to Use Figure in Doctoral Research Study
> Greetings Dr. Loukomies,

>
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> My name is Keshia Dixon, and | am currently a doctoral studdribatty University in Lynchburg, VA where
my dissertation chair iBr. Jillian Wendt. | have decided to conduct a study examiningffaets of the flipped
classroom on urban students' mation andacademi@chievement in a high school science course. My purpose
for contacting you is to seek permission to use a figure you crégited) discussing motivation in the science
context, and refininghe implementation process. | located thigife while reading youwvork entitled, "Promoting
Students' Interest and Motivation Towafsence Learning: The Role of Personal Needs and Motivation
Orientation”, and felt that the figure gave great visualizationsanamatiorof the process. If graed permission |
would of courseensure proper citation is done identifying you as the author.

>

> | thank you in advance for your time and consideration inntlaiter, and eagerly await to communicate with you
in the near future.

>

> Warmly,

> Keshia L Dixon

> Doctoral Candidate for the School of Education at Liberty University

Anni Loukomies

Lecturer, PhD, MEd

Viikki Teacher Training School
P.0O. BoxXX (XXXXXX )
FIN-00014 University of Helsinki
Finland

+
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APPENDIX H

Permission to UseScience Motivation Questionnaire Il

The SMQII assesses components of students' motivation to learn science in college and high
school courses.

Permission and Directions: Science educators who wish to uSeitgtece Motivation

Questionnaire 1© 2011 Shaw M. Glynn for research and teaching have permission to do so if
they cite the Glynn et al. (2011) reference below and comply with the fair use of this copyrighted
and registered questionnaire. This permission extends to disesplaagfic SMQII versions

such as the Biology Motivation Questionnaire Il (BMKQ Chemistry Motivation Questionnaire

[l (CMQ-II), and Physics Motivation Questionnaire Il (PMin which the words biology,
chemistry, and physics are respectively substituted for the word scierargy use of the SMQ

I, its versions, ant¢ranslations to other languag@®rmission is contingent upon citing the

Glynn et al. (2011) reference, which provide®imation on the SMQI administration,

components (scales¢oring, reliability, and validity.

Science educators also have permission to:

1. Reproduce the SMH), its versions, and its translatiergor fair use in research and teaching,
in part or in whdte; in print, online, or other mediaif they clearly include the copyright notice

“Science Motivation Questionnaire |1 © 2011 S
2. Adapt the items of the SM(), its versions, and its translation if they acknowlettyeitems
are “"adapted from the Science Motivation Ques

Science educators also have permission to use the earlier Science Motivation Questionnaire ©
2006 Shawn M. Glynn & Thomas R. Koballa, Jr. if they cite the Glynno&d{la (2006) and

Glynn et al. (2009) references below. The SMQ permission and directions are otherwise similar
to those described above for the SMQ


https://coe.uga.edu/assets/files/mse/smqii-translations.pdf
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APPENDIX |
Script to be Read by Instructors to Students During Administration of Online Tests

Good morning/Good afternoon students,
You have agreed to participate in a research study for the next three weeks in your human
anatomy and physiology class. As part of the research study you will complete two online
assessmentsthe Science Motivation Quisnnaire 1l and the Human Anatomy and Physiology
Endocrine System Unit Test. The Science Motivation Questionnaire Il is a 25 question multiple
choice survey that measures your motivation to learn science. The Human Anatomy and
Physiology Endocrine SysteUnit Test is a 30 question multiple choice assessment that will
measure your level of mastery on the endocrine system. Although your participation in the study
or your grade on the unit test WNIOT have a direct impact on your overall grade in the class
the researcher asks that you please respond to all questions on the Science Motivation
Questionnaire 1l and the Human Anatomy and Physiology Endocrine System Unit Test honestly
and to best of your dhy.
Are there any questions? Is there anyone who chooses not to participate at this point in the
study?

**|f there are students who choose not to proceed forward in the study please allow

them to leave the testing area, and record the student number(®r the researcher

so that their data can be withdrawn from the study**
If there no questions and all participants remain then proceed as follows:
You will first complete the Science Motivatio
10 minutes t@womplete the 25 questions listed on the survey.

1. Please enter the website listed on the paper at your computer.
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2. Once you have the survey on the screen in front of you please proceed with completing
the questions. Remember you RI®T to enter youname or any other identifiable
information as your answer responses will remain anonymous. The researchi€ il
have access to the database to obtain any identifiable information from your student
identification numbers.
3. If you complete the surveyfore time is called please raise your hand and | will come
to you to with further instructions.

After the 10 minutesé

You will now complete the Human Anatomy and

participant will be given 60 minutes to compldte 80 questions on the assessment.
1. Please enter the website listed on the paper at your computer for entry into the
assessment.
2. Once you have the assessment on the screen in front of you please proceed with
completing the assessment. Remember yoDN&E to enter your name or any other
identifiable information as your answer responses will remain anonymous. The
researcher wilNOT have access to the database to obtain any identifiable information
from your student identification numbers.
3. If you canplete the assessment before time is called please raise your hand and | will
come to you to with further instructions.

After 60 minutesé

Thank you for your participation in completing the Science Motivation Questionnaire Il and

Human Anatomy and Physialy Endocrine System Unit Test. Make sure you have not left any

identifiable information around your computer area, and please log completely off of your
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computer. We will now travel back to the classroom for further instructions regarding the

remainder othe research study. You are now free to leave the testing area.
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APPENDIX J
Permi ssion to Reproduce Promoting Studentsodo |
Figure
Dear Keshia,

congratulationdor completing your research! What you suggestedkisvith me. Looking
forward to seeing your study!

Best, Anni

Anni Loukomies

Lecturer, PhD, MEd

Viikki Teacher Training School
P.O. Box XX (Kevatkatu XX
FIN- XXXXUniversity of Helsinki
Finland

Lahettgja:Dixon, Keshia <kdixon51@liberty.edu>

Lahetetty: 19. helmikuuta 2017 22:37:13
Vastaanottaja:Loukomies, Anni M

Aihe: Re: Permission to Use Figure in Doctoral Research Study

Dr. Loukomies,

Greetings...I'm not sure if you remember, but | contacted you about a year and a half ago
regarding the use of your figure in your article, "Promoting Students' Interest and Motivation
Towards Science Learning". | am finished with my research, and haessfutlycompleted

my dissertation defense . Thank you again for allowing me to use the figure, and now wanted to
know if it is okay for the figure to be reproduced in my dissertation using my school's, Liberty
University, electronic platfornDigital Cormons? This is our database where master's theses

and doctoral dissertations are uploaded. Before my dissertation can be uploaded, and a link
sent to you so that you can view my finished product, | have to receive permission to reproduce
the figure in my mauscript so as to not violate copyright infringement

| look forward to communicating with you soon.

Best,
Dr. Keshia L. Dixon



