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The idea of student engagement has come to thedoteff the United States
educational system over the past decade. Student engagement requires learners to be
actively involved in all stages of the learning procé$ss study focuses on the use of
online quizzes in the chemistry classroom as a meardpastudents become more
engaged in their learning outside of the classroom. Students were given three different
types of online quizzes over the course of a chemistry chapter. Stedeedon end of
the chapter examinations was used to determine whbgrerwas a significant
difference in the amount of learning that occurred when a student took each of the three
types of online quizzes.

Students in a private parochial high school chemistry class completed online
quizzes over the course of a semesthe quizzes were taken after completing assigned
readings from the chemistry text. After each reading, a third of the students took online
multiple-choice quizzes, a third took a paragraph quiz, and a third took no quiz. Scores
received from end of chapttsts were evaluated to determine if the impact each of the
quiz types had on the learning.

All statistical analysis was done using SPSS usitgway split plot ANOVA
with condition (paragraph, multiplehoice, nothing) athe within subject factor and
group (A, B, C) as between subject factbine data indicates that thereswao
significance within the condition F (1.877, 90.087) =.996, p>.05. or the interaction
results. F (3.754, 90.087) =.509, p>.0he data indicated that the effect of groupwa
notsignificanteither F (2, 48) =.981, p>.05

Interviews undertaken to explain this outcome discovered that students did not
become engaged with the content until the night before each test. When they did so, they
used a teachgrovided study guide as thgrimary learning tool.
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Chapter 1
Introduction

Context

The idea oktudent engagemehas come to thiorefront of the United States
educational system over the past dec&tiedent engagemergquires learners to be
actively involved in all stages of tearning process. The learner takes responsibility for
his or her learningather than remaining passive and waiting for the teacher to pour
knowledge into hi®r herbrain

This type oflearningcreates a new role for the teacher. Instead of lectuger th
instructor becomes the coadleacherghat are driven bthe need to engage their
studentdecome less content driven and more focusa@aching students how to gather
information that assists in tlability to solve probleméPhillips, 2005) Quality
engagemendlsoleads taanincreased ability to analyze, synsiwe, and evaluate new
material(Austin & Mescia, 2004)

In contrast to active learningchniques that engage studettis, traditional
lecture formainvolves passive learnin@assive leaing occurs when teaclsedo the
majority of the work. Learners may or magt be motivated to become engaged in what
is being taught. Passive learnings s een when students watch vi
direction or when students are simply told to reatkxtand receive néurther guidance
in text analysisin passive learnindnigher level thinking skills ardessdevelopedvhich

resultsin students learning the materialedbwer level of learning (Phillips, 2005)



At the same time negtudent engageentstrategies were coming into practice
technology integration was becoming an important factor in the United SRatesits
and students no longer beliewehnologyis an optional tool for teachers tese Instead,
technology use has become expedation ofbothparents and studentd/ebbased
coursedeganappearing in high schools @eolleges around the country andtte&ok
companie®ffer online assessments astpaf their textbook packagesedchers began
developing their own web sites and g their own project and assignment
information.

Purpose of the Study

As teachergontinueto look for new ways tancrease studemearring and
student engagemerne continual buzzword is the use of technology. Parents ask
teachers how they will usec¢hnology to prepare their children. As noted earlier,
textbook sales persoesnphasize the integration tichnology and more specificaliye
use ofonlineassessmeri their textbook packages. This study focuses on the use of
onlinequizzesin the chenistry classroom as a means to help students become more
engaged in their learning outside of the classrddtmdents wergiventhree different
types ofonlinequizzes over the course @themistry chapter. Studenttaevement on
end ofthe chapter examations wasised to determinehether there wsaa signiicant
difference in te amount of learning that occurretien a studertbok each of the three
types of onlinegquizzes
Research Questions

In this study the following questiongereconsidered:



R1.Do students who take onlimeultiple-choicequizzes during the

course of the unit score higher on end of chapter exams than students who

do not take these quizzes?

R2. Do students who take paragraph quszhering the course of the unit

score higher on enaf chapter exams than students who did not take these

quizzes?

R3. Do students who take paragraph quszhering the course of the unit

score higher on end of chapter exams than students whmtadpgle-

choicequizzes?
Significance

Many chemistry teachg are faced with the growing demand to incorporate new
technologies in their instructional repertoires. Some teachers are adept at the newest
probewaretechnologies while others cling to the more traditional forms of data
gathering. In a similar vejimany teacher#ook at online assessmenggmply as time
saving measures while others continue to assess in the same format that they were
assessed his studyconsideredjuizzes as ameando increasetudent engagemerit
examinel the effectiveness of thguizzesby measuring the increased oveta#irningof
the chemistry concepttn order for the online quizzes to increase learning, the students
neeadto become actively involvedith the material

If the use of the quizzésseento increase learninghenteachershouldview the
quizzes as aethod of instructiothat should be added to their teacher toolkihere is
no difference between students wdwuse the quizzes and those who do not, then the

guizzes can be seenas optionatool thatteachergnayinclude in their toolboxThis



would indicate that the online quizzes neither hurt nor help the students to learn new
chemistry materiallf students who take online quizzes learn less than those who do not
take the quizzeghen the use of thguizzes can be seen as a marketing ploy meant
simply to make life easier for instructoshile decreasing the contemiastery of
studentsLearning less when taking online quizzesuld indicate anegativecorrelation
betweerconcept mastergnd the onlie assessmenquizzesPurchasinghe rights to the
quizzes from the textbook compasityould not b considerecg good practiceThe

integration of newormativeassessment teniques needs to be considered, since student
achievement is a key factor for sessful teachingnd learning.

In the followingliterature reviewthe researchedentified the fact that the use of
online quizzes does not significantly improve student achieveat¢iné collegiate level
This being the casene may ask why anothenline studyshould be completedhere
are several areas of significance for this study.

It is important to note thatearly all ofthe studies reviewed occurred in the
collegiate settingNo high school chemistry studidsat examined high school online
quizzeswere foundIn fact, there has been limited research published about the use of
online quizzes outside of the college environm€uilege faculty have the advantage of
software programs like WEB GWhich make using online quizzes more feasible. This
fact alone explains why most studies of online quizzes are completed in college classes.
However, one studgf elementary math studerdemonstrateé a significant difference
when online methods are used. The difference in age and settingsigoifieart reason

why this studywas completed



The difference in learning environment is another reason this study was
undertakenTypically, students attend college classes 3 each week with the expectation
that the student is responsible for a great deal ofmgaulitside of class. Content is also
covered at a much quicker pace in college chemi@umyzzes in college classrooms
occur less frequently as well.

This study deals with high school students who meet daily with the instructor.
Outside reading is muchde and content is covered at a slower pat&ast one quiz
wastakeneach weekThe varied setting and pace differs dramatically so it was possible
that the quizzes could haeadifferentimpact.

This study also includes follow up interviews that disesthe students about
their study habits and use of the online quizzes. Many afdhegiateonline quiz studies
contain survey information about student attitude towards the quizzes. Theaglalso
students to give their opinion of how the quizzes éelimem learn. In this study,
students are not asked about their feelings. Instead, they are asked about their study habits
and how the online quizzes helped them prepare for theltesther words, they are
asked to explain how engaged they were whew took the quizze3.hey are also asked
why they felt the quizzes were not effective. These are questions typically have not
been considered in past studies.

Anotherdifference between collegiate and high schemttingsexists in terms of
textbookadoption. Adoption of textbooks at the high school level occurs school district
wide. Teachers are not allowed to choose their own text as college professors are.
Districts that are influenced by outside pressures to include new technologies in their

curriculum may be quick to purchase science texts that include online quizzes.



Researching the impact the quizzes have on learning would shed more light on the

importance of an online quiz component in the text adoption process.



Chapter 2
Review of Literature
Introduction

There are several important concepts to considtdre idea of online assessment
is discussedThis first sectionof this reviewwill look at the relationship between student
engagement and active learning. These two concepts are coutiallearning process.
Building an understanding of these concepts should allow the readers to identify whether
or not the online quiz environment agrees with these idéeesecond section of the
literature review focuses on sgjéneration of answers@uizzes. When students self
generate answers, they are actively engaged with the material.

Methods of feedback are considered intthed section of théiterature review.
Results of online studiegithout feedbaclare compared towstlies where immedie
feedback wa provided. Age differences are also considered in the feedback section.
Studies are reviewed from the elementary, middle level, and collegiatevilvehost
coming from the collegiate setting

The final section of the literature reviewaenines the online quiz environment.
Methods for using online quizzes vary drastically. Some instructors award credit for
completing the online quizzes, while others do not. Some quizzes are taken to
demonstrate content mastery and others are taken sampdview of the major course
ideas
Student Engagemeand Active Learning

Increasing student engagement with the class concepts has become increasingly

important in all forms ofristruction. Lockyer, Patterson, and Har(#901)believed



A Wh at e v ethod of deleverynstudent engagement with the material is of paramount
i mportanceo ( Leua,200) ard in Lockyer

According to Bowen (2005student engagement can be&sidered a four stage
concept. Hehoughtthat nitially, educators must getugtents actively involved with the
learning process. Once studebézameactive theymustbe guided into directly
experiencing something ne®.o w e thii@ stag of student engagement required
students to become involved in the learning egpee so thathe students sdbe
importance of what they are learnirig.the final stageBowenfelt thatthe student
connects what he or she has learned with their life.

Bowen (2005) continuely noting that teachers must use learning strategies like
cooperativedarning, continuous feedback, and writing across the curriculum to more
actively engage their studenkse felt teachersust also encourage students to examine,
analyze, and evaluate what they are learimghe field of sciencehis can occur in the
laboratory setting as students consider the lab process and the data gathered. Finally,
students begin to see the connections across the curricular areas. In gugoceurs as
students balance ethical issues with scientific fact.

Breslow (19994efined active learning as guided activity. He said that active
learning required students to do something significant in class. Instead of sitting and
listening, students should be doing. Breslow believed that if students were doing
something their brains wemore engaged and more substantial learning occurred.

Fink (2006 provided onanodelfor active learning. His model assuntbdt as
the learner completeghylearning activity the student wainvolved inactive

conversations with self orith othersFink speculated that th&lf dialogue occurreds



students refleetd on their learningThe reflectionncluded thinking about what they
werelearning, how theyverelearning,and how their learning connectetheir lives.
Fink concludedhat sudents reiewedwhat theyhadheard and agdthemselves if what
theywerehearingmadesenseThe daloguestudents hadith others includedistening
to teachers, reading axteand small group discussioffank, 2006)

F i nkodld also emphasizéldat the twamain activitiesstudents completln
the learning processereobserving and doingln the science classrogistudents
observe the instruction provided by their teachers and peers. Science students also
beame involved with lab work and other instructal activities that involveéthem in
actually doing sciencg@=ink, 2006)

Fi n k 6 smodetadh&ppplications fothe onlire learning environment. He
heldt hat onl i ne |wvweeinpromotongself dalboguadsrstgdertss
reviewedonline reading or quiz materiglthey questioadwhat theywerereading and
triedto apply learning strategies to the new concéfis. model alsassumedhat online
| ear ni n g 0 sverenetre khilityd stuelentso do or observe experiences.
Although labsimulations were available online, actled workwas not present in this
form.

Michael (2001)elievedthat the most common form of instructisteacher
lecturing He believedthat more emphasis should be placed on active learning where
studentsvereit al ki ng t hraeamdthe Btydentstereexplairifgiars
justifying their answers to each other as well as explaining idehe tastructor
Increased activity was seen as students interacted with one ahothany classrooms

teachers shadanformation with students through the lecture techniqués fype of
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information sharing wareferred to as passive learning. Studdiadttle while the
teachedid the majority of the wrk. Mi ¢ h aesdarghsproject lookeat varied forms of
activelearning which reverskthe roles of passivity anglacedthe responsibility of
learning on the shoulders of the student.

According to Brooks, Schraw, and Cripg@005) alearner whahadlimited
learning engagememtould sit in a lecture and take noté&smore actively engaged
student discugslwhat the lecturewassaying with a peer. A thdrform of active
learning occurred when a listener self questiombdt he or shevas hearing from the
lecturer In terms of a reading assignmesimilar types of etive learningcan be defined
Some students simply read tlest and placed most of their emphasis on bolded terms. A
more engaged reader discussed their reading with peers, while another reader analyzed
the text alone and questionetiat was written

In Brookset ab .£2005)research studyt was assumed thabmpleting the
quizzes encouragesbme level of active learning as students compligtieceading
assignments and answered onlijugz questions. Throughout the course of the study
studentgook one of three types of quiZhey tookmultiple-choicequizzesthat provided
instant feedbdg they completed paragraph quizzesthey took no quiz at alAs
students completed thpiizzesthey were asked to sejenerate their responses based on
outsick of class readings.

Schraw and Brooks (n.d.) referred ®fsegulationast he st udent sdé6 abilii
undersand and control their learninghey believed that students learned to-gelfierate
using motivational and learning strategies. However, studeumss understand that their

strengths were limited by their ability to use their metacognitive skills to selectively



11

identify which learning strategy was best in a given situation. Teaching strategies that
enhanced self regulatiamereseen as a &y to incease student learnir{§chraw &
Brooks, n.d.) The researcher hog¢hat studying the varied forms of quizzes would
identify strategies that would enhance seljulation and learning.
Seltgenerated Answers

In order to create a bettsystem of learnindVetcalfe and Korne2007)
researchedsing online quiz questiorikat required a student to sgénerate their own
answers. These researchers considered whether the use of the self generation of answers
to questions helped students learn more. Irfinaings from their study with both
elementary and college students found that generating answers had no impact on
learning. This was found to be in conflict with the fingrof several other researchers
(Slamenka & Graf, 197&eWinstanley & Bork, 2004 After further examination of their
results they concluded that themontrol group was seljenerating answers during the
wait time they were allowed in the initial experiment. Further experimentation identified
self generation as having a positive iropan student learning.
Feedback

Brookset al (2005)statecthat if instructionwas to be successful it generally
included performance related feedbatlearners whaverebestat creatingheir own
knowledge receiveesome type of feedback based on thenfgrmance. Quite often this
feedbackcamefrom an instructor.n the case ahe presenstudy, different levels of
computerbasederformanceelatedfeedbacloccurred

Hwang and Arbaugh (200@yoposedhat ane of the keyso improving learning

wasto provide students feedback on their learnifigey foundthat therewereat least
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three types of feedback avenues available to students. The traditional methatbafs
asking questions in claggasreferred to as InAsk. Thegoncludedhat many students
were intimdated in class and faitlto ask questions to advance their learningerms of
learning thesestudentsemairedpassive A secad formof feedback identified was
OutAsk. This feedback occurredhen studentsoughtinstructor help outside ahe

regular class period-his form of feedbackvassimilar to tutoring anadvasmuch more
active than IAsk. The third form of feedback cited was OutCheck. OutCheck occurred
when students informally disciestinstructional topics among themselves withting
instructor presentThis occurred in informal study sessions as students workethtag

to review course materi@Hwang & Arbaugh, 2006)

In ReimerandMo y er 60 s s, tthudigyade(sttderichigvemenin math
wasexamined. In their studyl9 thrd-grade students completed a two week unit on
fractions using computer manipulatives as a guide. Results showed a significant
improvement orposttest concept knowledge scoreken compared tpre-test scores
The researchers attributed this improvemenirimediate and specific feedbadlis
feedback was provided online and focused on correcting student errors. The computer
feedback highlighted student errors and showed corrections to their mistakes. The
corrections wer@entifiedandexamplesvere show which students could then model
for future problemsThe researchers also noted that the feedback helped teach the math
concepts by using new math vocabulary in the context of the corrections.

Nguyen, Hsieh, and Allén £006)study of middle level matmeatics found that
drill and practice on the computer with immediate feedlzatisedstudentso gain

interest in mathTheir study of 78 seventh graders compared a three weekasgell unit
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with a traditional paper and pencil unit. Although no significhfference in
achievement was seehgse middle level math studefe#t that they became better
problemsolversasiresi | t of t he dri | | an,dales teradedtto c e .
gain more confidence mathwhile females had stronger beliefs tha instant feedback
helped them improve their problem solving.

Zerr (2007)understoodhat teachers we working in changing times. He
identifiedthat thedaysof teachers lecturing while students listdnverebeing replaced
with a setting where tehers and students inter&ct togetherHe cited theneed for a
change fronthe traditional math teacht®armatwhere theeachemworkednumerous
examples on the board until the eridclass.Z e r mews method involgda brief time
whenthe instructor providéan example followed by a time whetudens workedon
problems in classlhe student work timesas followed bytheteacheprovidingtimely
feedbackon gsudent work. Thigycle continuedvith studens generatingvork towarda
correctsolution. In this fomat, students attemptto solve a problepnreceivederror
instruction on where they went wroagd then wee asked to complete similar problems
again.

A similarcyclewasseeninZ er r 6 s sdnlineenviranfentOriiree quiz
programs asked studsrto complete a problem. If the studéaited to answer correctly,
immediate feedback was provided. Timgurn was followed by another problem of the
same type to completé. e r (RO®7A studyusedthe above process fonline homework
in his college alculus students he goal of the online homework system was to create a

learning environment where the learners vaatvely engagedutside the classroom.
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The unique elements of this system were the instantaneous feedback students received
and the abity to completesimilar problems after reviewing this feedback.

Zer r 0 swascygndrdstedrno similar homework studies where answers were
provided but no further feedback occurr@dauk & Segalla, 2003Hirsch & Weibel,

2003. In situationswvhere no éedback was providelimited or no significance was seen
between the scores of students who completed online assignments and those who
completel in class homework. n Z e r rstddentsmibia were most engaged in the
online triatfeedbacktrial method wee the most successful in the calculus class.

In agreement witlother researcherMavrikis & Maciocia (2003)dentified
immediate feedback as the strongeseétgscomputer based learning. Tleencluded
that although studentsouldreceive this typefdeedback in the classrog thiswasnot
possible once thelgft class.Theystatedthat human tutorladlimitations andwvould not
al ways i denti fy ev esabouta ¢oncepe Theytamotedthas c oncept i o
receiving homework feedbk days afteit was completed wsanot as motivating as the
nearly instantaneous feedback providedibyo mp ut er . Aisahandiggadeld 6 s f o c
homework tendetb be more on the grade and less on being actively engatietheir
errors.

Jacobs (200%)elievedthatthe use of online assessments was an important aspect
of learning new material. Jacosttedthat when onlinemultiple-choicequizzes were
designed to provide immediate feedback, students were able to recognize and correct the
errors made. Jacobs alsad that getting answers correct incredstdent confidence in
their content knowledge. When a format is used where students are asked to repeat

missed items until mastery is achieved, students were encouraged to find the correct
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answer and also refleddon why the answers they chose were wrong. A weakness
Jacobs identified with online quizzes was the opportunity for students to simply guess the
right answer. Héoundthat a poor student with little motivation would simply guass
the right answeto conplete the online quizzes rapidly.
Online Quizzes

Research results for the effectiveness of online quizzegyveayly. Numerous
factorscan playa role in learning. As factors change in the online quiz environment,
results changd. n t h e sede@&ualiéson the effect of note taking were studied. In
one instance, Norton (1981) noted that there was a relationship between note taking and
examination scores. With further reseamdbrton and Hartley (1986) discovered that
better student performanca exams occurred when students took notes in class and
enhanced them with notes taken from handouts and specific readings.

With the growthand useof educational technologynany studies were conducted
to compare technologys e h leaenthgcomparedd thetraditional nethods of
classroom instructiofLockyer, Pattersgrand Harper2001) In a recent literature
review conducted by Chumlejones, Dobbie, and Alfor@002) 206 studies of medical
web-based learning are considered. Although wddased larning rated positively
among health care students, a significant increase in academic performance was not
evident. Twenty of the 20&udies measured the learning gains of studehén they
were involved in welbased learning strategies. Although selveadies showed
knowledge gains, in studies where an experimental and a control group received identical
content there was no significant difference in the gains mad®olg students involved

with web-based learning compared to their counterparts wthadireceive the web
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learning. Wekbased learning improved post test scores, but did not significantly
outperform othetraditionalteaching methods.

As a cor ol | aquegtiont aboutMtederd selerferatidrsof answers
cited earlier in this ndew, Metcalfeet al (2007) considered whether sgénerating a
wrong answer had a negative impact on the learning of the matéhalsesearchers
were concernethat generating incorrect answers could negatively impact learning.
Based on their resedmaheyconcludedhat therevasnot a negative effeathen a
wrong answer was generatas bng as correction and feedbackswaovided to the
student.

A third portion of the Metcalfet al (2007) study focused on feedback. In all
casesstudent learmg was better when feedback wasyided. Asstatedearlier, sek
generating correct or incorrect answers both imptdearning when feedback wa
provided.

Online quiz methods can be consielglactive learning if students reeasked to
selfgenerate ansevs to quiz questions. Daniel aBrbida 004) considered the use of
web-based gizzing as a means to improve summative examination performance in the
university setting. Thethoughtthat instructors whgavenumerous shorter quizzes
classimprovedst u d eowmerald scores on their collegegams. However, this practice
was seldom followed since multiple-class quizzes greatly redutie in class time that
the instructor could use on instruction. With this in mihe researchers began using
shortonline quizzes that students took outside of class. Their initial research found that
there was naignificantdifference on exam scores between the online quiz group and the

group who did not take the short quizzes. With further investigatieydiscowered that
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the online quiz groups were fbdmelandi ngo whi | e
Broida stated thatheating strategies includestudentsharing answerngith one another
studentdooking up answers while taking the quiz, atddentavorkingin groups on the
quizzesThe students were giving up the active learning piéee werethinking about
what they were learning. Instead, they were taking the easy way out and completing the
tests without thinking for themselves.

In afollow up study, Daniel and Broidg2004)were able to reduce the cheating
by assigning different questions randomly to the online participants. Results showed that
when the cheating was reducedline quizzes significantly improved student
performance on exams.

In herresearchSporer 2001) reported thatéquent quizzing encouragje
students to become more engagsith the course materiaGporer developed NO-Fault
quiz system thatvas meant to improve the overall scores of her students. Students were
askedtocompglt e short quizzes in class that were &
answers on the quizzes werwardecdextra credipointson the exams. Students who
missed class or scored poorly on the quizzes were not punished. They simply did not
receive bonupoi nts. Sporer found that the students
the quizzes and made sure they were in class on the day ofizhPrgparation for the
guizzeswasconsidered active learning since students warezing themselves in
preparaon.

I n contrast to Spor er,iHsbergan @EO® oendmoi t h f r e g
significant difference between students who tqakezes and those who did noe H

administered quizzes to two sections of his General Biattagswhile two other
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sectons did not complete the quizzes. The quiz group felt the quizzescilenstudy
and believed they were helpful in preparing them for the examinations. Howeser,
was na evident when class exams were evaluated

Huon, Spehar, Adam, and Rifk{g007) comparedhe extent a student used
course resources provided by the instructor to their overall performance in a college
psychology course. They also considered the impact several different resources had on
student learningr'hey asked the students tdfseeport how often they used the course
text and course text supplements. They were also asked how often they used the course
website which contained lecture notes, tutorials, practice quizzes, discussion fmdms,
simulations. Results of thiguestionaire indicated that onl$1%of the studerst used the
text weekly while 35%f the students accessed the course website weekly. Also of
interest was the fact that orily{t%of the students used the practice quizzes on a weekly
basis.

The researchers codsred whether the use of certain resources had an impact on
a studentds overall performance in the cl ass
positive relationship between text use and course grades. The more frequently the text
was usedthe hidher the overall student grade. The reverse was true for the website use.
The more often a student consulted the class websltee | ower the studentd
et al (2007)assumedhat students appeared to be drawn less to resources designed to
help hem learn and more to those items which sstim help them receive a good
grade. Students appeared to focus on short term learning of what was going to be on the
test rather than on long range concept building. The researchebekd¢s@dthat the text

was viewed by students as a reference or support item for the class.
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In a study comparing the use of online quizzes by developmental students versus
non developmental students, Brothen and Wambach (2006) fourahtimat quizzes
were beneficiato all sudentseven though the developmental students were found to use
the quizzes less effectivelyhe term deva@pmental intheir researcheferredto students
who neede@xtraassistance in becoming successful in the college environment. They
neecdto be taght learning strategies thatadethem successful learners throughout the
college experience.

Brothen and Wambad2006)cited the following as benefits of online quizzes for
developmental students: F i rtudents leasn the information better and cdame
appreciate the value of feedback and review. Second, they get feedback about the
effectiveness of their learningseay i es and how to I mprove them.

Inappropriate use of the online quizzes was also identifigddse two
researchersThey noted thatsne students took the quizzes before reading the text or
simply skimmed the text in order to find the correct answers. Siecertline quizzes
were not timedstudentgook as long as needed $oan the reading ariohd the right
answer to the quiz. To oateract this podearningstrategy they begaiimiting the time
students had to complete each test iterthermquizzes. As a respihore students read the
textprior to completing the quizz€Brothen and Wambach, 2007)

In a follow up studyof studentperformancen ahybridized college psychology
class, Brothen and Wdmach 2007 required students in a developmental college
psychology class to complete course practice quizzes omheeterm hybridized
referred taa class that included both fateface and online componenBrothen and

Wambach questiondtbw students viewed the uskthe requiregractice quizzes
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guestioning whether students considered tteebe an advantage for learniogjust
another class requirement.

Brothen and Wambach (200identifiedthe factthat there had been limited
research on the learning thiabk place in courses that contaaboth faceto-face and
online components. Their course contaibeth. Students wemequiredto attend a
Monday session for review amdNednesday session for developmental writing. The
remainder of the class was taught using a modified KellerrRtatel tharequired
students to complete sgihiced lessons online. In their studiudents wex required to
complete ten filin-the-blank anden multiplechoice quiz items each week. Students
practicel these quizzeduring additional irclasstime if their grade was below a Gr
outside of class ifheir grade was higheAs a result of these requiremeritalf of the
studentsvere allowed tavork on the online quizzes outside of class.

Resultso f Br ot hen and Wasmiwaddhat@shirdloftlee0 7) st udy
students never reached a high enough grade to be allowed to take the quizzes outside of
class time. The motivation to work at home orsalg of class was not great enough
encouragé¢he students to earn a successful grade in class. Of the two thirds that did have
permission to complete the quizzes at hpomty a third actually did so. Half of the
successful studenithose to continue ttomplete the quizzes on campmiwsing the
additional study sessionghose students who did complete work online outsideaskcl
performed better on exams. Howeversiimportant to note that their scores were not
significantly better.

The implicationf this study indicated that instructors who desidhybrid

courses should provide varied opportunities for student learning. Students tended to be
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motivated by different factors in the class. Some students were very much concerned with
their ability tocomplete work outside of class while others were not concerned by this at
all.
Grimstad & Grabe (2004) questioned the finding8rothen and Wambach
(2007). In the Grimstad and Gras®idy, 179 psychology students comiad three 50
item inclass exams ding a semester long psychology class. 61 students completed 50
or more online quiz items to prepare for the exams for the first white 73 and 60
students completed 50 or more items to prepare for the second and third in class exams.
Theirfindingsshowed that those students who completed 50 or more online quiz items
prior to the exams scored significantly higher on the exams. Students who participated in
at least 50 online quiz items performed better on the class exams than those who did not.
Grimstal and Grabe (2004t that Brothen and Wambach awarded course
points for quiz completion while they did no
teaching choice led to different methods of completing the quizzes than their
methodology. They felt thatvhen the motivation was to earn points contributing to the
course gradehigh achieving students quickly met this goal. Lower achievers repeated the
same items over and over. They went on to say that students who knew less used their
text as a way to get guk class points rather than as a way to le@nmstad and Grabe
felt Brothen and Waegdie corgason debveangems | ed t o
completed and test score succdswyfelt that when the items were not computed as
part of the class scorstudent had more motivation to practice more questions for a
longer period of time. Voluntary quiz completion took the emphasis off of the quick fix

and onto learning and concept mastery.
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Shimazu(2005)explored the effectiveness of aubit collegelevel Japanese class
taught with and without online supplements. The instructor used a traditional text book in
all classes. Students received fiveminute class sessions per week in Japanese. The
experimental online group also completed online quiz assigisroetside of class. All
students were asked to complete the same course quiadessmexam, and final exam.
Surveys indicated that online experimental students spent 3.5 hours per week outside of
class using the online format for review. The congtatlents spent 3.7 hours per week
reviewing their Japanese language skillstudyingtheir notes andhetextbook.

Results of independentests showed that there was no significant difference
between the two groups on 9 of the 10 class quizzes oedm#h. Differences were
seen on one of the quizzes and on the midterm exam. On these twaitelasts who
used the traditional review format scored better than those who used the online format.
Shimazuconcludedhat the dropout rate for online useras 12% compared to a dropout
rate of 31% for traditional studenShimazundicatel that those who remained in the
traditional groupnveremore of the high achievers while mateidents of all levels
remained in the online format.

Harter and Harter (2004onsidered the use of online quiztesstudensin their
college economics students. Students were provided voluntary access to the course
website which contained multiplehoice quiz items. After completing an item, students
received a computagenerged response. If the student choice was correct, they received
a response stating why they were correct. Questions answered incorrectly were followed
by an in deptlexplanatiorof why their choice was not correct. After reading the

explanationstudents wee given the opportunity to answer the question again. In this
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study, studentscores on the quizzegerenot awardedourse pointsPositives of this
format wee round the clock access to course materials and explanations for why
incorrect answers were ioect. Statistical analysis showed that the use of the quizzes
did not ingease student performance orclass economic exams or on the class final.

I n a study si mi latarge firsbyear hology caursesatetlzer c her 0 s
University of Sydney as created using botim groundand online teaching methods.
The onground teaching methods were typical of most large introductory biology courses
with instructors using lectures and lab work to convey class materials. Students were
asked to complete wkly online multiple-choicequizzes that asked questions about the
w e e k owork &nd tourse content. Biology students preferred the online quiz format to
the in class quiz format. They cited the immediate feedback, question format, and speed
of completionas positives. Negatives included the questions level of difficultyfad
ambiguity of the questions. They also felt taking the quizzes imptitre@dperformance
in the clasgPeat& Franklin, 2002)

This literature review has focused on student engagerfeedback, and online
quizzes. Based on the review, it appears that immediate feedback on online quizzes will

create the most engaging environment for the learner.
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Chapter IlI

Methods

Introduction
This chapter will provide the methodology of stedy. Demographic information
about the participants and the school setting will be delineated. An explanation of the
dependent variables will be followed by a detailed explanation of the design and
procedures taken to complete the study. Data analysiggures will also be included.
Participants
The sample population for this study isssbhomores and junioenirolled in a
first year high school chemistgass The study took place during the fall semester of the
20072008 school year. The samplevas mi t ed t o the students i n
chemistry classes who received parental consent. 53 students were enrolled in the
instructords chemistry class. One student <ch
student was removed from the study ¢ttwa long illness and absence from school.
Sophomores were Mears oldvhen class began in the fall were nearing their
sixteenthbirthday by the end of first semester. The juniors were either 16 ywak3 of
age The sample contained 22 males, fivere juniors and 17 were sophomores. There
were 29 females with 4 being juniors and 25 sophomaiestudents were Caucasian
with most living in homes from the middle or upper class.
Parent permission to access student GPA was not specifically tedjusst the
following chemistry requirements demonstrate the academic standing of the students in

the study. Chemistry is a required course at this Midwestern school. Students take
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chemistry in their sophomore or junior year. Sophomores who reaejrest of A or B

in biology as a freshman are automatically registered for chemistry as a sophomore.
Students receiving a C in biology must petition the instructor for permission to enroll in
chemistry as a sophomore. There were two sophomores in the stutlyavdo C6 s and
were granted permission to take the chemistry clss rest of the sophomores had a

grade of B or better in biology the prior year.

The juniors enrolled in the chemistry class were students whedradda grade
of a C or lower in biology aBeshman. They took physical science tls@phomoreear
and were then enrolled in chemistry as juniors.

Permission to use the student data was obtained through informed consent from
both parents and students. All students enrolled in the course wete tiewvorld of
chemistry. None had prior experience in a chemistry class.

Setting

The studywas conducted in private parochialhigh school in the Miwest. The
Midwestern school hadn overall enrollment of 200 studeimisgrades 912. The
parochial shool was located in a suburban section of a Midwestern city of 250,000
people.

DependenVariables

Severalreatment conditionsccurred in this study. Before the study begiudents
wererandomly assigned to one of three groups.BAgr C) The studerst provided an
email address which was recorded on the UNL website. As the email addresses were

enteredthe computer randomly placed the students in Group A, Group B, or Group C.
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The computer assigned students in such a way that groups A, B, and C ihad near
equivalent numbers.

Throughout the entire semestgudentswereassigned chapter sections to be read
outside of clasAll studentswereassigned the same reading mateAdter reading a
section from the text, students were instructed to log ot il website.

On the first screen of the websisaudentsvereasked to complete a briehline
verification that he or she haédad the assigned readir@udents who stadkethat they
hadnot read the matel werenot given access to theanline quiz.Instead, they were
directed to read the section and return to complete their quiz.

After thestudents verifiedhat ey hadead the materiatheywere asked to rate
how hard the reading was for theiheywere alsoaskechow well theyfelt they
undersbod the material.

After rating the readingne third of the students werf@one with thar assessment
for the reading sectio second third of the studenisreaskedo complete an online
multiple-choice quiz ovetheassigned chemistry readirfstudents whotook the
multiple-choice quizzes receidammediate computegenerated feedback on their quiz
scores. The remaininghird of the studenteereasked to complete an onliparagraph
quiz overtheassigned chemistry text readirgjudents taking thparagraph quizzedid
not receive immediate feedback on their answers.

Both the paragraph quiz answers and the multthl@ce quiz answensere read
later by the instructotn terms of homework grades for the quizzéisstadents receivk
five point canpletion grades for each quiz they compdataline. If the quizzes were

completed on time, they received the points for taking the quiz.
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At the end of a chapter, student learning was measured using end of chapter
examinationsMastery ofthefirst semestechemistry contenvasmeasured by
examining studerdnswergo individual chemistry test itemStudents who scored well
on the end of chapter tests were considered to have mastered the material.

To compare the effect of the online quizzes to contentenadndividualtestitems
wereusedthat coincidd with each section of the chapter readingsssetest itemswvere
selected from textbook written assessments.

In order to collect data on the effect of the different quizzes on the end of chapter
tests, he number of items correct eachsection of the testascalculatedIf a student
took a multiple choice quiz over section one and got three of six questions,dwerect
she had a number correct score of 3/6 for section one multiple choice. The stod m
was followed for those students who took the paragraph quiz or no quiz. This procedure
was repeated for each test and section of reading.

At the end of the semesteffial percent score for each studer@scalculated for
each treatmentnultiple-choicequiz, short answer paragraph quiz, and no dgnvery
student in every group had thréiéferent end of semestpercent scores.

The study considedthe relationship betweedhe percentage of itemsorrect and
the type of quiz a student complet@tie relationship between the number corredhen
sectiors where amultiple-choicequiz was takemvascompared to the sectiswhere no
quizwas taken. The relationship between the number correct on the sections where a
multiple-choice quiz was taken wasmpared to the sections where the paragraph quiz
was taken. The relationship between the number correct on the sections where a

paragraph quiz was taken was compared to the segtloere no quiz was taken.
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Procedues

Prior to the start of the study, seakforms of permission were needeérmission to
conduct the studwasreceived fronthe high school principal and executive directdr
the parochial schooPermission waalsorequested and receivédm
Glencoe/McGravwHill to use their online quizzas this research. (See Appendix (RB
forms were completed and IRB approwaisobtained. (See Append}, E.)

Approximately a month before school begaagmtsverenotified that their child
was invited to tak@artin a research studyonductedbythi r chi |l dés .chemi str
This information was provided to the parents at registration day in a packet of material
distributed by staff other than the chemistry teachieeywereinformed that at no time
wouldt hei r chil dbés t Eheytwerd asb mforimezl that cerusaltta f i abl e .
participate would have no i @gedgpendoAplt hei r ch
but one of the enrolled chemistry students agreed to take part in the study.

Prior to the start of schadhe onlinewebsitewascreated with the help of Dr. David
Brooksand testedby Dr. Brooks and the chemistry instructBoth Dr. Brooks and the
instructor created log in names and passwords in the same way as the chemistry students.
They also logged in and took a paragrapth maultiple choice quizNo log in errors were
detected, but a few errors involving the paragraph quiz construction were identified and
corrected.

During the first week of clasthe chemistry teacheexplainedthe useof the online
quizzes. The instructdold the studentthat the online quizzes would be treated as

homework. As such, completion of the quizzes contributed to the overall homework
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portion of the studentds grade. The student
alternate written copyfdhe online quizes

Next, the instructoverballyexplainedhow tousethe online quiz websiteHe
explained howo log in, create a password, and proceed to the first screen that asked the
students to verify they had read section one.

Due to a lack o€omputer lab availability, students completed their first log in
individually. This was done with the instructor or at home. Students who completed the
log in process at home reported any problems to the instructor the following day.

The first time the sidents loged n to the website, they used their email address as
their passwordAs they logged in the first time, the computer randomly placed them into
Group A, Group B, or Group @nce they successfully reached the verification page,

students were ingicted to write down their log in name and passwafter logging in,

the studentodés i dentifying password was conve

anonymity. (See Figure ldelow)

Figurel Student Log In Page

Chemistry Homework Access

Enter your email address:

Enter your password:
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Following theorientation students were asked to read the first section of rgadin
on their own After they read the first section from the teadt,studentsveredirected to
return tothe first page of the&JNL website Once they were loggedhdo the website
they verified that they had read section d&eeFigure 2below.)

Figure 2 Student ReadinyerificationPage

Dave is reading:

Chemical Reactions: Reactions and Equations

o | have NOT completed the reading, and will do so now.
o | have completed and I'm ready to proceed.

Submit

Students who notkthey hadnot readwveredenied futher entry. The were

instructed tacomplete the reading and then return to the wel{SezFigure3)
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Figure 3 Student Redirection Page

Please Complete the reading of
Chemical Reactions: Reactions and Equations

now, and then return and bg in again.

Start over.

Those who acknowleddehat they hadead the material wemesked to rate how

difficult the reading was and how well they understood the reafeg kgure 9


http://dwb4.unl.edu/HW
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Figure 4 Student Rating Page

Dave: Please Rate the Reading
Chemical Reactions: Reactions and Equations

Please rate how hard (how difficult) the material is to understand:
o Not Rated Yet
o Trivial
o VERY easy
o Easy
o Average
o Hard
o VERY hard

o TOO HARD to understand

On ascale from 1 to 99, rank how confident you are that you undergtemdaterial
AND can use it. 99 = VERY confident; 1 = rattall confident.

Submit

Once the students completed the rating process, two of the groups proceeded to their
next taskThe third group which was designated the no quiz grobfs groupwvas

fdoned with their online assessment.
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As noted studentgaking the multiple choice or paragraph quiz were directed by the
UNL computer program to their assigned quiz. A sample multipteéce quiz can be
seen inAppendix G A sample paragraph quiz can be seen in Figlrel&w.

Figure 5 Sample Paragraph Quiz

Chemical Reactions: Reactions and Equations

Write a Summary Paragraph or Two
Describe the steps used to balance chematéeons.

Throughout the semester, all students were assigned the same periodic readings in
their chemistry text. At timeshe instructor skipped a section of reading in a chapter.
There were also two occasions where two chapters of thevées tested at the same
time. All other parts of the chemistry course were identical for the sample. They
completed the same lab activities and attended the same classroom lectures and
discussions.

Over the course of the semestrery attemptvasmadeto ensue that each group
took the same number of quizzes. For instaewery effort was made to ensure that
Group Atook 5 multiple-choicequizzes, 5 paragraph quizzes, and have 5 instances when
no quiz is givenThis was not possible since the numbesaftions of reading was not
divisible by three. This meant that the number of quizzes varied by one. Group Z2took
multiple-choice quizzesl 2 paragraph quizzes, and havkinstances when no quiz is

given.
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At the end of each chaptetudents completka test based on the material in the
chapter. The individuaksults for each of the test items weaeed for later analysis.
Answers to the test itenvgeregrouped based on the type of gtaken.For instance, if
students took enultiple-choicequiz ove section 4.2, the teguestions for section 4.2
weregrouped with all other sections wheneiltiple-choicequizzes were completeAt
the end of the studw percentage correct score for each student and each type of quiz
wascomputed For example,tsdent A hada percent score fonultiple-choicequiz,
paragraph quiz, and no quikhe owerall group results wer@nalyzed using a split plot
analysis.

Since no significance between the test scores wasI&&@approval wasought and
received to conduct fldw up interviews(See Appendix | Parents were informed that
follow up interviews would be condwett at the end of the semest&eé AppendiB.)
Twenty parents agreed to allow their child to be interviewaése dllow up interviews
were conducted h students at the end of the semester.

Design
At the end of eackection of reading, students took reading quizzes. They rotated
through the quizzes so that they took at least one muttipéece quiz, one paragraph
quiz, and no quiz in each chapter. A¢ tend of thehaptey students completka chapter
test based on the reading material, class discussions, andvékeacttems on the test
werewritten so that theyvere similar in nature to those seen ona@hé&nequizzes The
itemswere coded sdhat it was possible to determine whidmlinesection they
correlatelwith. A’ st udent 6s number of correct respons

section. Student A had a number correct score for the multiple choice quiz, the paragraph
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quiz, and the no quizstion of each test. The scores for each type of quiz were combined
and summed. These raw score were then converted to percentages.

At the end of the semester, the researcher developed a set of interview questions
which were then piloted by an independeérviewer. This interviewer met with five
chemistry students. After the five were interviewed, the questions were refined and ten
more students were interviewed. The answers of these ten students were similar and
thematic. This being the case, the fifave students who had agreed to be interviewed
were not interviewed.

Chemistry Chapters Covered

The following chapters from the chemistry text proddee chemistry concepts

for the study.

Chapterl: Introduction to Chemistry

Chapter2: Data Analysis

Chapter3: Matter- Properties and Changes
Chapterd: The Structure of the Atom

Chapters: Electrons in Atoms

Chapter6: The Periodic Table and Periodic Law
Chapter7: The Elements

Chapter8: lonic Compounds

Chapte9: Covalent Bonding

Chapter 10Chemical Reactions
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Data Analysis Procedures
This study initially used a twavay split plot design to evaluate the effect of
taking different types of reading section quizzes on student scores on end of chapter
chemistry examinations. The withgubject &ctors were multipkehoice quizzes,
paragraph quizzes, and no quiz taken. The between subject factors were the group
assignments for each student. The dependent variable measured was the student percent
score for each section of the chapter examination.
A minimum of three sections of reading were assigned before eachttestes
a chapter contained four sectioBsiring the completion of a given chapter, each group
completed at least one multiptéoice quiz, one paragraph quiz, and one no quiz. By the
end of the studyeach student had been thro8ficycles of assessment. Students in
group A had taketi2 multiple-choice quizzes]2 paragraph quizzes, add no quiz
sessions. Students in group B had tak2multiple-choice quizzesl1 paragraph
quizzes, andl2 no quiz sessions. Students in group C had takemultiple-choice
quizzes 12 paragraph quizzes, ad@ no quiz sessions. Items on the end of chapter book
exams came from all sections of reading. These items were coded by section. For
instancejtems whose content was covered in section 4.1 were coded 4.1 on the test.
The tests were graded and thembercorrect scores for each section of reading
were then calculated. Atthe end ofthestgla ch st udent 6s average
calculated b treatment group. The descriptive statistics for each group and each
treatment were calculated. Each student received a score for mcifigée quizzes,
paragraph quizzes, and no quiz. Group averages by treatment are reported in Table 4.2

the next pge

pel



In the table below Para are scores on paragraph quizzes, Noth are scores on no

quizzes, and MC are scores on multiple choice quizzes.

Table 4.2 Descriptive Statistics

Group Mean SD N
Para A .715246 143074 17
B .78738 133345 17
C 77823 .116886 17
Total 17269 129751 51
Noth A .73929 109194 17
B .80112 .102588 17
C .77038 .162040 17
Total 77026 127419 51
MC A .71205 165705 17
B 16475 101745 17
C .77888 .109285 17
Total .75189 129481 51

All statistical analysis was done using SPSS usingway split plot ANOVA
with Condition (paragraph, multipiehoice, nothing) as the within subjecttiar and
Group (A, B, C) as between subject factor. The independent variable was the percentage

score on each part of the end of chapter examination.
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Chapter IV
Results

Introduction

This study investigated the relationship between online chemisizyegpuand
high school chemistry studentds scores on en
at the impact of onlineultiple-choicequizzes, online paragraph quizzes, and taking no
online quiz. Data collected examined the differences each treatmeon Istutdent
performance on thend ofchapter tests.
Results

Levineds Test of Equality of Error Varian
way split plot ANOVA. Levi nchoics,th8 est i ndicate
homogeneity of variance was not abte. F (2, 48) =3.573, p < 0.05. However, the
sample sizes were equal and the F statistic is robust to violation so the split plot was
compl et ed. Mauchl yds Test of -GgsteeTestali ty i ndi
Within-Subject Effects should besed. The Greenhous&eisser results are displayed in
Table 4.3.

Table 4.3 Test of WithiSubjects Effect

Source df Mean Squares F Sig
Condition 1.877 .007 .996 .369
Condition/

Group

Interaction 3.754 .004 .509 .718
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Error 90.087 .007

There was no significance within the condition F (1.877, 90.087) =.996, p> 0.05.
or the interaction results. F (3.754, 90.087) =.509, p> 0.05. Tests of BeBubgtts

Effects were also complked. Results can be seen below in Table 4.4

Table 4.4 Test of Betwe&ubjects Effect

Source df Mean Squares F Sig
Group 2 .036 981 .382
Error 48 .037

The effect of group igot significant. F (2, 48) =.981, p> 0.05.
Results of Research Questions

Research Question Do students who take online multipteoice quizzes during

the course of the unit score higher on end of chapter exams than students who do not take

these quizzs?

Participants took 1 or 12 multiple-choice quizzes antil or 12 no quiz
experiences during the course of the study. The type of quiz rotated throughout the
duration of the study. Each participant took at least one type of quiz in every chapter.
There vas no significant difference on the test scores for multptece quizzes when
compared to no quid.he multiplechoice quizzes did not improve student learning. On
the other hand, they did not hurt student achievement either.

Research Question Po sudents who take paragraph quizzes during the course
of the unit score higher on end of chapter exams than students who did not take these

quizzes?
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Participants took 1 or 12 paragraph quizzes anid or 12 no quiz experiences
during the course of the studihe type of quiz rotated throughout the duration of the
study. Each participant took at least one type of quiz in every chapter. There was no
significant difference on the test scores for paragraph quizzes when compared to no quiz.
The paragraph quizzegddhot improve student learning. On the other hand, they did not
hurt student achievement either.

Research Question Po students who take paragraph quizzes during the course
of the unit score higher on end of chapter exams than students who takeerohtiipe
quizzes?

Participants took 1 or 12 paragraph quizzes anid or 12 no multiplechoice
quizzes during the course of the study. The type of quiz rotated throughout the duration
of the study. Each participant took at least one type of quiz in ekapter. There was
no significant difference on the test scores for paragraph quizzes when compared to
multiple-choice quizzes.

Interview Questions

Since no significant difference was identified between the three groitjzd,
follow up interviews wereonducte with five students. The interview questions were
refined andLO randomly selected studemtsmpleted full interviewsThese interviews
were completed to get student input on the use of the online quizzes. Students shared
their answers to the falwing questions:

1. Tell me how you prepared to take tieemistry tests that Mr. Ddddgave in

class.

2. Tell me about the chemistry book for your course?
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3. After you were assigned reading, you always answered two questions about
how hard the material was andwoonfident you were. After that, sometimes
you did nothing else, sometimes you wrote a paragraph, and sometimes you
were asked sonmaultiple-choicequestions. We didn't find any difference
between how you prepared and how you didnendhemistry exams dh Mr.
Dddddgave in class. That is, when you were doing one thing (like writing a
paragraph), other students were doing something else. It didn't seem to matter
what you did. Can you explain why it didn't matter?

4. When did you get den to really studyingdr Mr. Ddddds tests?

5. When you were preparing for a test, say during the last 24 hours before the
test, what were the materials you used most?

6. What about a review sheet? A work sheet? Questions at the end of the book
chapter? Reeading the book?

7. If you were a teacher using the online quizzes, how would you use them
differently

8. Is there anything else that you would like to tell me about chemistry?

Interview Results

Student answers were placed into categories and tabulated. It is important to note
that ®me students responded with more than one answer so not all tabulations sum to

ten. The questions and their responses can be found in Ta4l4@.
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Table 45

How did you prepare to take the end of chapter exams?

Reviewed Class notes 6
Ask teacher quéi®ns 1
Reviewed assignments 1
Used review guides 8
Did not review 3
Used online quiz 1
Asked Parents 1
Reviewed from book 1

Comments on this question included:

| reviewed my notes and homework assignments and if | had a question | asked Mr.
Dddddor looked in the book.

| used the study guides, my notes and worksheets and | asked my Dad. If it was hard, |
checked the book.

| know the material so | dondét study, but



