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AB ST R AC T  
 

There has been a renewed push from researchers to determine what information teachers should acquire in 

preservice programs and how to help them make the most of technology in the classroom. Topics related to 

technology were ranked by teacher educators and classroom teachers in this survey. Data was gathered 

from both teacher educators and practicing teachers using a two-phase mixed-methods research approach 

that used questionnaires and different case studies (interviews, documents). The results show that when it 

comes to using technology for personal productivity, presenting information, and accessing and using 

electronic resources to enhance teaching and learning, both teachers and teacher educators have 

comparable perspectives. When comparing how teacher educators and classroom instructors use 

technology for student data analysis, professional development documentation, and the promotion of 

higher-order thinking abilities, there were clear differences. In order to make teacher education programs 

more relevant for instructors, we suggest ways to include and handle technological issues.  

 

 
 

1. Introduction 

 
Some of our current teachers just don't have the innate talent or familiarity with technology that other occupations seem to have, according to 

the United States Department of Education. This is also true of many of the people in charge of education at the  state and local levels, as well 

as at the universities that train future teachers (U.S. Department of Education, 2010, p. xii). Due to concerns raised by Pel legrino, Goldman, 

Bertenthal, and Lawless (2007) and the U.S. Department of Education (2010), leaders at the federal and state levels have increased their focus 

on ensuring that preservice teachers have ample opportunities to utilise technology throughout their teacher preparation prog rams. According 

to Pellegrino et al. (2007), the Preparing Tomorrow's Teachers to Use Technology (PT3) program, which is run by the U.S. Department of 

Education, has allocated more than $750 million over the last decade to initiatives that aim to develop innovative ways of tr aining future 

educators to make effective use of technology in the classroom. Education and government officials have advocated for better teacher 

preparation in technology integration, and substantial resources have been allocated to this end. However, there is a lack of  research on the 

specific technology topics taught in teacher education programs, how these topics are influencing K-12 teaching practices, and what evidence 

supports their inclusion in teacher education curricula (Hew and Brush (2007); Lawless & Pellegrino, 2007; Pellegrino et al.,  2007). Among 

1439 four-year colleges and universities offering teacher preparation programs, 85.5 percent said they provide educational technology c ourses 

worth 1.0–4.0 credits (Kleiner, Thomas, & Lewis, 2007). Depending on the school, students enrolled in educational technology courses may 

learn anything from the fundamentals of computers to how to incorporate technology into lesson plans (Betrus & Molenda, 2002;  Kleiner et 

al., 2007). For the aforementioned poll (Kleiner et al., 2007), respondents were asked to disclose the  
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technologies that are a part of their offerings. The poll found that more than 90% of teacher preparation programs included s ome aspect of 

integrating technology into the classroom. "Using technology to access or manipulate data to guide instruction," "utilising multimedia for 

instruction," "utilising technology to address content standards," "integrating technology into instruction," and "the use of  Internet 

resources and communication tools" were some of the subjects covered. Report authors emphasised that their findings do not imply 

comprehensive or in-depth coverage of the subjects covered in the programs' curricula. Instead, the estimations just show that the three 

subjects were covered, although to a lesser extent. Kleiner et al. (2007) stated on page 6. As a result, gauging the breadth and quality of 

technology integration experiences offered to preservice teachers is challenging. In the United States, teacher preparation p rograms cover a 

wide range of technology topics; however, there is a dearth of research that looks at how these topics affect teachers' actual teaching 

methods (Kay, 2006; Pellegrino et al., 2007). Studying how K-12 educators make use of technology in the classroom might help 

researchers identify which technological concepts translate well into the classroom. According to most studies that have looked into this 

matter, most instructors utilise technology to help with simple curricular tasks including word processing, instructional gam es, computer-

based tutorials, and drill and practice (Maddux & Johnson, 2006). By way of illustration, according to a 2007 national Speak Up survey 

(Project Tomorrow, 2008), 51% of the participating K-12 educators stated that the two main ways in which they "facilita te student 

learning" through the use of technology were (a) assigning computer-based homework (such as writing reports or conducting online 

research) and (b) utilising drill-and-practice software. These findings are somewhat supported by the high number of  students (in grades 6–

12) who participated in a separate poll at the same time. Students said they (a) wrote their tasks (74%), (b) did research (7 2%), and (c) 

checked their grades or assignments (58%). The majority of instructors utilise digital resources as supplemental tools in the classroom 

(66%), with 46% using them to assist pupils with subject-specific abilities like reading and maths (Project Tomorrow, 2009). Less than a 

quarter of educators surveyed in the follow-up said they use statistics, podcasts, videos, or games into their lessons to encourage pupils to 

think critically (Project Tomorrow). Despite these findings, a number of studies have shown that teachers still view technolo gy as a crucial 

skill for their job and that students can benefit academically when teachers use technology appropriately (Ertmer, Gopalakrishnan, & Ross, 

2001; Project Tomorrow, 2009; U.S. Department of Education, 2010). It follows that the problem could lie in the fact that edu cators do not 

see the technological competence they gained throughout their teacher preparation or professional development programs as having any 

bearing on their actual classroom work. Research by Ottenbreit -Leftwich, Glazewski, Newby, and Ertmer (2010) and Zhao (2003) suggests 

that teachers may not fully utilise technology resources when it comes to solving educational problems in their own classrooms. Zhao 

(2003) states that in order for teachers to effectively use technology, they must acquire the necessary expertise to transfor m technological 

possibilities into answers to their specific and contextualised educational challenges. The findings of Hew and Brush's (2007 ) literature 

study on efficient teacher professional development were consistent with these findings. Successful technology trainin g for educators 

shared three hallmarks, according to the researchers: (1) an emphasis on technology skills and experiences in the classroom; (2) 

opportunities for "hands on" work with the specific technology resource; and (3) alignment with real -world needs and problems 

encountered by educators. According to Ottenbreit-Leftwich et al. (2010) and Zhao (2003), teachers find technology meaningful when they 

have knowledge of instructional problems that technology can solve, specific technology that can solve th ose problems, and how to use 

that technology in their own educational contexts.  

 

1.1. Conceptualframework 

 
Several researchers have indicated that some teacher education programs may not adequately prepare preservice teachers for 

therealities of the classroom (e.g., Goodlad, 1990), spending too much time on theory and too little time on developing actual practices 

(Barone,Berliner,Blanchard,Casanova, &McGowan,1996).Authentic learningexperiences canpromotetransferof skills 

andknowledgefrom“classroom”settingsto“realworld”settings(Anderson,Reder,&Simon,1996).Thisisparticularlytrueforteachersastheytypicall

ydevelop 
theirexpertisebyengaginginavarietyofsituationsthatarerelevantandauthentic(Putnam&Borko,2000).Byintegratingmoreauthentic 

learning experiences in their teacher education programs, teacher educators may facilitate increased transfer of skills and knowledge 

gainedfrom their programs into preservice teachers’ future teaching practices (Korthagen &Kessels, 1999). Therefore, it is critical to 
providepreservice teachers withlearningopportunities thatareasas similartoactualK-12 classroom practice aspossible. 

Some critics suggest the gap may be due to the lack of alignment between the technology topics covered in teacher 

educationprogramsandthewaysteacherscurrentlyuse(orshould  use)technologytosupportteachingandlearningintheirclassrooms.  

Specifically, these critics indicate there is “a disconnect between the strategies college students are learning in their teaching 

methodsclassesandthetechnologythatteachersarecurrentlyusingintheclassroomtoenhancestudentachievement ”(ProjectTomorrow,2009, 
p.13). 

Other critics state that a majority of K-12 teachers in the United States do not effectively leverage the affordances technology can  

providein the classroom to support student learning in innovative ways ( Maddux & Johnson, 2006; NEA, 2008; Project Tomorrow, 2009; 

USDepartment ofEducation,2010).Researchershavecalledforrenewedeffortsin  determining  both  what  knowledge  and  experience sshould 

be included in preservice teacher education programs with regard to technology, and how to best prepare teachers to effective ly usethat 

knowledge to support student learning (Lawless & Pellegrino, 2007). By examining those teachers that currently use technology, it 

mayassistpreserviceteacher education programsin understanding whichtechnology uses aremostlikely tobeimplemented  byinservice teachers 

(Ottenbreit-Leftwich et al. (2010)). Although several studies have focused on examining the methods that  result in the transfer oftechnology 

training from preservice teacher education programs to their actual classrooms (e.g., Kay, 2006; Polly, Mims, Shepard, & 

Inan,2010),therearefewrecentstudiesthatinvestigatetheactualtopicsorusesoftechnologythatpreservicet eachersarelikelytouseintheirfutureclassro

oms. 
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1.2. Purposeofstudy 

 
The purpose of this study was to begin to address the knowledge gap regarding what teacher education programs should do to 

bestprepareteacherstointegratetechnologyintotheirteachingbyexaminingthecurrenttopicsrelatedtotechnologyintegrationincludedinpreser

vice teacher education programs, and how those topics compared to the ways in which teachers use technology to support 

theirteachingandlearningpractices.Specifically,thisstudyattemptedtoanswerthefollowingresearchquestion:Whatarethesimilaritiesanddiff

erences between the technology topics included in preservice teacher education programs and the technology topics teachers 

findrelevantandmeaningfultotheirteaching/learningpractices?Byinvestigatingthisquestion,itmayhelpprovideinformationregardingthealig

nment between preservice teacher education technology training and inservice teacher use of technology. The results may 

informpreservice teacher education technology training and inservice professional development to ensure the technology topics 

introduced arerelevant and timely. Although the purpose and design of this study was originally proposed and funded by the U.S. 

Department of 

Education,beforethedatacollectionprocesshadbegun,theDepartmentofEducationdecidedtodedicatetheremainingfundstoalternativeprojects

.TheresearchersusedthedesignandinstrumentsestablishedthroughthecollaborativeeffortwiththeU.S.DepartmentofEducation,butconduct e

dthestudy ontheir own. 

 

2. Method 

 
The overarching research question (What are the similarities and differences between the technology topics included in 

preserviceteacher education programs and the technology topics teachers find relevant and meaningful to their teaching/learnin g 

practices?) wasaddressedthroughamixed-

methodsresearchdesignimplementedintwophases.Inthefirstphase,asurveydesignwasutilizedtocollect general information from a larger 

population. In the second phase, a multiple case study design was utilized to collect in -depth informationon the emerging themes 

discovered from analysis of data collected in the first phase. In each phase, two populations were 

investigated(teachereducatorsandpracticingK-

12teachers)tocomparehowteachereducationprogramsandpracticingteachersalignintheirusesoftechnologytosupportteachingandlearning.P

articipants,datasources,anddatacollectionproceduresforeachpopulationaredescribedseparately below.  

 

2.1. Teachereducationprograms 
2.1.1. Participants 

To address what technology topics are included in teacher education programs, the Postsecondary Education Quick Information 

Systemwasusedtoidentifyallfour-

yearinstitutionsintheUnitedStatesthatofferedprogramsingeneral,elementary,and/orsecondaryeducation( n¼1283).Arepresentativefromeachofth

eseinstitutionswithknowledgeoftheinstitution’seducationaltechnologyrequirementswas 
contactedbyemailandaskedtocompletea14-itemonlinequestionnairedescribingthepreserviceeducationaltechnologyrequirementsat  

their institutions. Of the 1283 institutions contacted, 426 institutions completed the questionnaire (response rate of 33%). Forty-four 

percentofinstitutionsrespondingwerepublicinstitutions,andthemediannumberofteachereducationstudentsgraduatingfromallinstitutionsres

pondingwas139.Forty-

eightpercentoftheteachereducatorsrespondingfortheirinstitutionshadover10yearsofexperienceattheirinstitution,and62%ofrespondentsstat

ed thattheyhadprimaryresponsibility forteachingeducationaltechnologycourses.  

From the 426 institutions responding to the questionnaire, twelve institutions were selected for follow -up analysis. Purposeful 
samplingwas used to maximize the variety of institutions selected; selection of institutions was based on location of institution (We st (n 

¼ 3),Northeast (n¼ 2), Southeast (n¼ 3), Midwest (n  ¼1), Southwest (n  ¼ 3)), size of the teacher education programs (Large (n  ¼ 8), 

Small(n ¼ 4)), and institution type (Public (n ¼ 6), Private (n ¼ 6)). The teacher educator representative for each institution that completed 
theinitial teacher educator questionnaire participatedinthefollow-up interviewanddocumentcollection. 

2.1.2. Datasources 

Three sourcesofdatawerecollectedfromthe teachereducatorparticipants.Theseincluded questionnaireresponses(fromallpartic -ipants), 

and semi-structured interviews and supplementary documents (from the teacher educator representatives of the 12 institutionsdescribed 

above). 

 

2.1.3. Teachereducatorquestionnaire 

The teacher educator questionnaire consisted of 14 items separated into three sec tions. The first section contained four items focusing 

ondemographicinformationsuchasinstitutionname,location,andtheresponsibilitiesoftheindividualrespondent(teachereducator)withrega rd 

to the program. The second section contained seven items focusing on the  technology topics included in coursework 

and/orexperiencesrequiredintheinstitution’steachereducationprograms.However,theitemsspecificallyfocusingontypesofprogrammatic tec

hnologyexperiencesincorporatedintoteachereducationprograms(e.g.,educationaltechnologyco urses,technologyactivitiesincluded 

in methods courses) were not included in the analysis for this particular report as it focused on the topics covered in techn ology 

experiences.Thefinalsectionrequestedadditionalcontactinformationiftheywerewillingtoparticipateinfollow-updatacollectionactivities. 

Intermsoftheitemsdealingwithtechnologytopics,oneitemprovidedrespondentswithalistoftechnologytopicsandaskedthemtoselect the 

topic(s) that were included in all or some of the teacher education programs  they offered at their institution 

(personalproductivity,informationpresentation,administration/classroommanagement,communication,access/useelectronicresources, ana

lyzestudentdata,facilitatespecificteachingconcepts,documentpersonal/professionalgrowth,supportstudentlearningstyles,supporthigher-

order thinking skills, support students with special needs, classroom preparation). The Cronbach -Alpha measure of internal consistency 

forthis portion of the survey was .86. The second item in this section was open-ended, and asked respondents to indicate what 

technologytopics they perceived to be the most important technology topics incorporated into the curriculum of their programs. To confir m 

the validityof the instrument, items were designed and vetted by a team of university faculty, K-12 teachers, and educational evaluation 

expertsselectedbytheU.S.DepartmentofEducationbasedonexperienceandexpertiseintheareaof technologyintegration.
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2.1.4. Interviews 

As indicated above, teacher educators from 12 institutions agreed to participate in follow-up interviews. Similar to the 

questionnaireinstrument,itemsonthesemi-

structuredinterviewprotocolweredevelopedbyateamofexpertsintheareaoftechnologyintegration.The interview protocol consisted of nine 

broad questions, with topics for the questions focusing on the technology topics/areas included in 

theirteachereducationprograms,uniqueaspectsoftheirspecificprogramswithregardtotechnologyintegration,andprogrammaticchallengesfac

edwhenattemptingto infusetechnologyinto teachereducation. 

 

2.1.5. Supplementarydocuments 

Foreachof the12institutionsselectedfor follow-upanalysis,specificdocumentswerealsocollectedfromavarietyofsources 

(e.g.,programwebsites,faculty).Thesedocumentsincludedsyllabifor 

varioustechnologycourses,overviews/programsheetsfortheteachereducationprogramsofferedat theinstitutions, 

sampleassignments,coursematerials,andstudent work.  

 
2.1.6. Datacollectionprocedure 

During the spring of 2009, a team of educational technology experts developed the teacher educator questionnaire instrument. 

Theinstrumentwaspilotedwithasmallgroupofteachereducatorsoverthecourseofthesummer.Basedonfeedbackreceivedfromtheinitialgroup 

of teachers, specific items were modified and the administration protocol was clarified. A similar development, piloting, and 

revisionprocedurewasusedduringthesametimeperiodforthesemi-structuredinterview protocol. 

In September of 2009, a representative identified from each of the 1283 teacher education institutions was contacted via email  and 

askedtoparticipateinthestudy.Theemailcontainedalinktothequestionnaire.Afterapproximatelyfourweeks,asecondemailreminderwassentto

individualswhohadnotyetcompletedthequestionnaire.Afinalemailreminderwassenttoindividualsapproximatelysixweeksaftertheinitialso li

citation. 

During the spring of 2010, teacher educators from 20 institutions selected based on demographic variables described earlier 

werecontacted and asked to participate in follow-up interviews; 12 agreed to participate. Interviews were scheduled and conducted 

over thecourseofthreemonthsviatelephone;allinterviewswerecompletedbyJulyof2010.Eachinterviewlastedapproximately45–60min.All 
interviews wereaudiotapedand transcribed. Intervieweeswereasked toverifythe accuracyofthe information byreviewing thewritten  

interviewtranscripts. 

Websitesforthe12institutionswerereviewedinordertoprovideadditionaldocumentationregardingtheirteachereducationprograms(e.g., 

course of study forms, program overviews, syllabi). Individuals participating in follow -up interviews were also asked to 

providesupplementalinformationnotavailableontheiruniversitywebsites(e.g.,coursesyllabi,coursematerials).Collectionofallsupple mental

informationwas completedbyJulyof 2010. 

 

2.2. Technology-usingteachers 

 
2.2.1. Participants 

Technology-usingteacherswererecruitedthroughaself-nominationprocedure.Requeststoparticipateinthestudyweresentviaemailto various 

listservs focusing on educational technology (e.g., ISTE special interest groups, ISTE state affiliates). The email requested thatteachers 

complete a 23-item online questionnaire focusing on how they used technology in their classrooms. By completing the ques -

tionnaire,teachersself-nominatedthemselvesforthestudy.  

Respondents to the questionnaire were selected for the study based on two criteria. First, teachers neede d to report that their 

primaryprofessional responsibilities were directly involved in teaching PreK-12 students; technology coordinators and administrators 

were notincludedinthestudy.Second,teachersneededtohaveahighself -assessmentoftheirclassroomtechnologyskills.Oneitemaskedteachers  

to rate their skills on a 4-level scale: (1) I’m not comfortable using technology in my classroom, (2) I ’m somewhat comfortable 

usingtechnology in my classroom, (3) I’m comfortable using technology in my classroom, and (4) I’m comfortable teaching others to use 

tech-nology in their classrooms. Teachers were included in the study if they rated themselves as “I’m comfortable using technology in 

myclassroom”or “I’m comfortable teachingotherstousetechnologyintheirclassrooms.”Atotalof 457 individuals 
respondedtothesurvey.Ofthoserespondents,316metbothofthecriteria.Sixty-
eightpercentoftheserespondentstaughtatthesecondarylevel,and60%ofthese  

individualshadmorethan15yearsofteachingexperience. 

Fromthe316teachersrespondingtothequestionnaire,27teacherswereselectedforfollow-

upinterviewsandadditionaldatacollection.Purposeful sampling was used to maximize the variety of teachers selected for follow-up analysis; 

selection of teachers was based on subjectareas and grade levels taught. The ten eleme ntary ranged from 1st grade to 5th grade. The 

secondary teachers included eight middle schoolteachers andninehighschoolteachers. 

 

2.2.2. Datasources 

Similartodatacollectedfromteachereducators,threesourcesofdatawerecollectedfromteacherparticipants.Theseincludedque s-

tionnaireresponses(fromall316teachers),andsemi-structuredinterviewsandsupplementaldocuments(fromthe27teachersselectedforfollow-

upanalysis). 

 

2.2.3. Teacherquestionnaire 

The teacher questionnaire consisted of 23 items separated into three sections. The first sect ion contained seven items focusing 

ondemographicinformationsuchascurrentteachingpositionandlocation,gradelevel/contentarea,andyearsofteachingexperience.The second 

section contained twelve items focusing on ways in which teachers used technology to support t heir teaching in a typical week, 

andthetypesoftechnologyexperiencescompletedintheirteachereducationprograms.Theitemsspecificallyfocusingonthetechnology  

experiencesincludedinrespondents’teachereducationprograms(e.g.,educationaltechnologycourses,technologyactivitiesinmethods 

courses)werenotincludedintheanalysisforthisparticularreport.Thefinalsectionaskedrespondentstoratetheirtechnologyexpertise,rate  

theirpreserviceteacherexperiences,andrequestedadditionalcontactinformationiftheywerewillingtoparticipateinafollow -up 
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interview. As with the teacher educator questionnaire, these items were designed and vetted by a team of university faculty, K-12 

teachers,and educational evaluation experts selected by the U.S. Department of Education based on experience and expertise in the area 

of tech-nology integration. 

In terms of the items dealing with the ways in which teachers used technology to support their teaching i n a typical week, one 

itemprovidedrespondentswithalistoftechnologytopicsandaskedthemtoselectthetopic(s)thatbestmatchedthewaystheyusedtechnology tosup

porttheirteachingsduringatypicalweek.TheCronbach-

Alphameasureofinternalconsistencyforthisportionofthequestionnairewas.70.Thenextthreeitemsinthissectionwereopen-

ended,andaskedrespondentstoindicateotherwaysthattheyusedtechnologytosupporttheirteaching,andwhatthey believedwere thebestways  

tousetechnologyto supportteaching andlearning.  

2.2.4. Interviews 

Twenty-seven teachers agreed to participate in follow-up interviews. Similar to the questionnaire, items on the semi-

structuredinterview protocol were developed by a team of experts in the area of technology integration. The interview protoco l 

consisted of tenbroad questions,withtopicsforthe questionsfocusingon howand whytheseteachers usetechnologyforteachingand 

learning. 

2.2.5. Supplementarydocuments 

For each of the teachers participating in follow-up interviews, specific documents were collected from a variety of sources (e.g., 

teacherwebsites,emailcorrespondences).Thesedocumentsincludedspecificteacher-

developedactivities,sampleassignments,coursematerials,andstudentwork.  

 

2.2.6. Datacollectionprocedure 

During the spring of 2009, a team of educational technology experts developed the teacher questionnaire. The questionnaire was 

pilotedwithasmallgroupofteachersoverthecourseofthesummer.Basedonfeedbackreceivedfromtheinitialgroupofteachers,specificitemswere

modifiedandtheadministrationprotocolwasclarified.Asimilardevelopment,piloting,andrevisionproced urewasusedduringthesametimeperi

odforthesemi-structuredinterview protocol. 

InSeptemberof2009,anemailsolicitationwassubmittedtothelistservsoftheprofessionalorganizationsidentifiedabove.Theemailrequested

participationinthestudy,andprovidedalinktotheonlinesurveyinstrument.Afterapproximatelyfourweeks,asecondemailsolicitationwassentt

o thesamelistservs. 

During the spring of 2010, 40 survey respondents selected based on demographic variables described earlier were contacted and  asked 

toparticipate in follow-up interviews. Of the 40 initial contacts, 27 individuals agreed to participate. Interviews were scheduled and 

conductedoverthecourseofthreemonthsviatelephone.AllinterviewswerecompletedbyJulyof2010.Eachinterviewlastedapproximately45 – 
60min.Allinterviewswereaudiotapedandtranscribed.Intervieweeswereaskedtoverifytheaccuracyoftheinformationcollectedduring  

theinterviewsbyreviewing thewritten interviewtranscripts. Supplementalinformationwassolicited fromeachofthe interviewpartic -ipants 

(e.g., teacher-developed materials, sample student work). Collection of all supplemental information was also completed by July of 2010. 

 

 

2.3. Overalldataanalysisprocedure 

 
For the first phase of data analysis (online questionnaire), the demographic questions and close -ended questionnaire items 

wereanalyzed using frequency counts. The closed-ended questionnaire teacher educator item asked teachers to select from list of 

technologytopics that were included in all, some, none, or optional in their teachers education programs (see Table 1). Teachers were given 

the same listoftechnology topicsandwereaskedtoindicatewhich technologytopicstheyuse duringa typical week.  

The open-ended questionnaire items were analyzed using constant comparative coding to establish a general overview of the 

topicsincludedinteachereducationprogramsandanoverviewofthetopicsteachersfoundrelevant/meaningful.Teachereducatorswereaskedtod

escribe the most important technology-related topic included in their programs. Teachers were asked to describe the best ways to 

usetechnology for teaching and learning, and provide an example of how they used technology for student learning. The responses 

wereanalyzedusingadeductivecodelistgeneratedfromtheclose-endedquestiondescribedabove.However,twocodeswerecombinedwith  

 

 
Table1 

Technologytopics. 

Listitems Examples 
 

Igenerallydon’tusetechnologyduringa“typical”week None 

Personalproductivity Wordprocessors,spreadsheets 

Informationpresentation Powerpoint,digitalmedia 

Administrationandclassroommanagement Gradebooks,attendance,seatingcharts 

Communicationwithpeers/parents/students E-mail,onlinechats,parentnewsletters,classwebsites 

Accessanduseelectronicresources Websites,onlinedatabases 

Analyzestudentachievement/performancedata Identifytrends,provideremediationtolearners 

Facilitateteachingspecificconcepts Computer-basedcourseware,tutorials 

Documentpersonal/professionalgrowth Electronicteachingportfolios 

Supportvariousstudentlearningstyles Useofmediaforauditoryandvisuallearners 

Supportactivitiesthatfacilitatehigher-orderthinking Collaborativeproblem-basedactivities,activitiesthatrequireanalysisand 

synthesisofinformation 

Facilitateyoursupportofstudentswithspecialneedsin yourclassroom 
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othersduetoanoverlapinteacherresponses.TheTeachingSpecific ConceptscodewasfoldedintoaClassroom Preparation 

code.Bothcodesemphasizedsearchingforresourcesandlessonplanningtoteachspecificconcepts.The LearningStylescodewasfoldedintotheSpecial

Needscode.Whenteachersreferencedusingtechnologytoaddresslearningstyles,theytypicallymentionedthatstudentshavespecialneedsforlea

rningandtechnologycouldbeusedtoaddressthosespecialneedsandlearningstyles;therewaslittledifferentiationbetweenthesetwocategori es. 

Fourresearchersusedthecodelistwithdescriptionsandexamplestocodeparticipantresponsesseparately;tworesearchersreviewedtheteache

reducatorresponses,andtworeviewedtheteacherresponses.Researcherscodingtheteachereducatorresponsesobtainedinter -rater agreement 

of over 90%. Researchers coding the teacher responses obtained inter-rater agreement of over 80%. The researchersevaluatedall 

thecoded participant responseswhere disagreements occurredandresolvedeachissue separately.  

Tocomparedifferencesinoverallresponsesbetweenteachersandteachereducatorsontheclose-endedandopen-endedquestionnaireitems 

described above, Pearson’s Chi-square analyses were conducted on those item responses. Since multiple tests were conducted on eachitem , 

the alpha level was set at a more conservative .05/10 ¼ .005. To further determine the magnitude of the effect for each 

comparison,Cramer’sVwas computedandreportedforeachChi-squaretest conducted. 

In the second phase, researchers used multiple case analys is procedures to analyze data obtained from interviews and artifacts. For 

eachcase,datawereorganizedtopicallybythecodesestablishedinthefirstphase,thusdevelopingacaserecordforeachteacherandteachereducato

r participating in follow-up data collection. One researcher reviewed each case record and recorded margin notes on emerging themes. 

The research team then collectively discussed the emerging themes identified both within and across the cases. Refer to Table 2 forexamples 

ofcodesand correspondingthemes(notallarelisted). 

 

2.4. Validity,reliability,andlimitations 

 
A detailed earlier, the instruments (questionnaires and interview protocols) were developed through extensive consultation wi th 

anexpert team or researchers and expert teachers brought together by the United S tates Department of Education. The Cronbach-

Alphameasure of internal consistency was utilized to test the reliability of the questionnaires. The reliability of the analy sis of the 

open-endedquestionnaireitemsandtheinterviewswastriangulatedthroughmultipleresearcherscodingboth datasources. 

Weacknowledgethatalthoughalargesimplesizewasusedforboththeteachereducationprogramsandteacherssamples,thisstudyhas limited 

generalizability due to how the populations were selected. The population for the teacher education p rograms were a conve-nient 

sample resulting from how many actually responded but are not necessarily representative of all teacher education 

programs.Although,thoseinvitedtoparticipateinthestudyconsistedofallinitiallicensureteachereducationprogramswithinth eUnitedStates 

(n¼1283institutions),only426responded.Therefore,theirresponsesmaynotbeentirelyrepresentativeofallteachereducation programs.  

Intermsoftheteachersample,theteachersweresolicitedfromlistservsfocusingondiscussionsrelatedtotechnologyintegration.Onc eagain, this 

recruitment process may limit the generalizability of results to a broader teaching population. However, the researchers 

believedthatexploringapopulationofself-identified“technology-usingteachers”wouldprovidethemostvaluabledatabasedontheoverallgoalof 
examininghowtobestpreparepreserviceteacherstobeeffectivetechnology-usingteachersintheirfutureprofessionalplacements. 

 
 

3. Results 

 
As there was only one research question to investigate the similarities and differences between the technology topics included 

inpreserviceteachereducationprogramsandthetechnologytopicsteachersfindrelevantandmeaningfultotheirteaching/learningpractices,there

sultsareseparatedbydatasource.Foreachdatasource,theresultsofbothpopulations(teachereducatorsandteachers)arepresentedan d 

compared. 

 
Table2 

Emergingthemesexamplesbasedontopiccodes. 

Code Emergingtheme Exampleofemergingtheme 

Productivity Presentations-

usingtechnologytopresentinformation(theimportance 

of beingableto dothis) 

“Theyhavetopassatest.Theyhavetoactuallydoapresenta

tion with Smartboard. I make sure that 

ourteachersarereadytogoout.”(TeacherEducatorE,lines 

362–375) 

Administration/classroom

management 

Gradebook/coursemanagementsystem

 “Wedoallourreportcardsonthecomputer.WehavePow

erGrade.”(Teacherb,lines170–172) 

Communication Website (to communicate or post resources for 

students).Teacher education programs model this, 

students are notrequiredtocomplete. 

“ThegradebookprogramweusedwascalledSmartWeb.is 

probably one of the more useful tools to me as a teacher -

pushingthataccountabilityfactorontotheparents.Iregister 

every parents and make them accountable for being aware 

ofwhattheirchildrenaredoing.Iputcurrentgradesweeklyinther

e.”(Teachery,lines200–214) 

Access and use 

electronicResources 

Webquests,Googlesearches,Websites,Onlinedatabases “Weuse Quest Garden.Questgarden.com.BernieDodgehasa 

wholebusinessonline.”(Teacher Educator G,line144) 

Assessment/analyzestudentp

erformance data 

Clickers, cell phones, immediate feedback, 

acceleratedreaderresults 

“WehaveanSMARTresponsesystem.Iusethattogenerate 

whatgroupsI’mgoingtobeworkingwith.Idon’twanttopullkidsthatdon

’tneedextrahelpthatcanbeworkingandbefurtheringthemselves.”(Tea

cherg,lines124–143) 

Documentpersonal/pro fessionalgrowth 
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Personallearningnetwo

rks “Ispend10–15mingoingthroughTwitterreadingandlooking. 
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3.1. Close-endedquestionnaireitem 

 
Intheclose-endedquestionnaireitem,teachersselectedthewaystheyusedtechnologyintheirclassroomsduringatypicalweekfromthe same 

list of possible technology uses. A chi-square statistical procedure was used to compare the results obtained from these twopopulatio ns. 

Fig.1provides a graphicalrepresentation oftheseresults. 

Significantdifferencesbetweenresponsesprovidedbyteachersandteachereducatorswerefoundforalltechnologytopics/areas(see Table3).

Tofurtherexaminethemagnitudeofthesedifferences,theCramer’sVeffectsizeprocedurewascomputedforallcomparisons.Basedonthesedata,a

moderatetostrongeffectsizewasdeterminedforadministrativepurposes(.508),communication(.482),accessand  

useelectronicresources(.344),analyzestudentachievementdata(.300),teachspecificconcepts(.335),supportvari etyoflearningstyles(.401),an

dsupport higher-orderthinking(.334). 

 

3.2. Open-endedquestionnaireitems 

 
One of the open-ended questionnaire items on both the survey administered to teachers as well as the one administered to 

teachereducatorswasdesignedtogarnerperceptionsoftheimportanceofspecifictechnologyuses.Teachereducatorswereaskedtodescribethem

ostimportanttechnologytopiccoveredintheirteachereducationprograms,whileteacherswereaskedtodescribethebestwaystouse  

technologyforteachingandlearning.Theresultsreportedwerebasedonthepercentageofteachereducators( n¼366)andteachers(n¼312)whore
spondedtothe open-ended questionnaireitem(seeFig.1). 

Based on the coded descriptions provided by teacher educators, the most importan t technology topic was introducing future 

teachershow to use technology for classroom preparation and teaching specific concepts (30.6%). In contrast, when teachers were asked to 

describethe best ways to use technology for teaching and learning, almost half  (47.4%) described technology uses that support higher-order 

thinking.To further examine the magnitude of the effects, Cramer ’s V was computed for all comparisons. Based on these data, a moderate to 

strongeffectsizewasdeterminedforsupporthigher-orderthinking(.429).Usingtechnologytosupporthigher-orderthinkingshowedthewidest 

disparitybetweenteachersandteachereducatorsintermsofperceptionsregardingtheimportanceofspecifictechnologyuses(see Table4).Whenaskedt

odescribethemostimportanttopiccoveredinteachereducationprograms,30%oftheteachereducatorsdescribedtechnologyusesthatsupportedcl

assroompreparationandteachingspecificconcepts.Thistypicallyinvolvedsearchingforfreeresources,  

creating classmaterials, or creatinglessonplans(e.g.,“Developmentoftechnologylessonplan: Students’lessonplans can 

demonstratestudents’ knowledge and skills to incorporate technology in classroom settings.” [Teacher Educator 15], “We insist that our 
students 
makeconnectionsbetweenstatecurriculumstandardslearningobjectivesandtechnologyusages.Wearenotinterestedintechnologyforitsown 

sake, but only to accomplish content area standards” [Teacher Educator 50]). Other common responses for the most important 

technologytopic covered in teacher education programs included using technology for personal productivity (21%) and documenting 

professionalgrowth (20.8%). 

In an open-ended questionnaire item, teachers were asked to discuss what they believed was the best use of technology to 

supportteachingandlearningintheirclassrooms.Nearlyhalf(47.4%)oftheteachersthatrespondedindicatedthattheybelievedthatbestwaytouse 

technology was to facilitate student learning. Teachers mentioned the best uses of technology to facilitate student learning 

includedusingthecollaborativecapabilitiesoftechnology(e.g.,“Thebestwaystousetechtosupportteachingandlearningaretotakeadvantageof  

itscollaborativeabilities.Connectyourstudentstotheworldaroundyou ”[Teacher426]),increasingstudentengagement(e.g.,“Creating 

interactive lessons with visuals and high interest activities engages the students” [Teacher 396]), or facilitating student -centered 

activities(e.g., “Student centered technology [is the best use]. The ability to have each student investigate and use technology ” [Teacher 
318]). Theothermostcommonresponsesforthebestuseoftechnology wereforthepurposesofproductivitytools/computerliteracy(34%),classroom  

preparation(30%),andaccess/useofelectronicresources(22%).  

 
 

 
Fig.1.Comparisonofperspectivesregardingtheimportanceofspecifictechnologyuses:Percentageofteachereducationrepresentativeversusteacherresponses.  
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Table3 

Comparisonofselectedtechnologytopicscoveredbyteachereducationprogramsandusedonaweeklybasisbyteachers.  

Topic/useoftechnology Teachersa(N¼368) Teachereducatorsb(N¼406) c2 Cramer’sV 

Personalproductivity 97.8 78.3 67.35*** .295 

Informationpresentation 92.4 75.6 39.61*** .226 

Administrativepurposes 88.6 39.4 199.82*** .508 

Communication 99.2 59.3 178.90*** .482 

Accessanduseelectronicresources 95.7 69.0 91.77*** .344 

Analyzestudentachievementdata 54.3 25.1 68.94*** .300 

Teachspecificconcepts 68.5 35.0 86.33*** .335 

Documentprofessionalgrowth 41.0 55.1 15.20*** .140 

Supportvarietyoflearningstyles 76.9 37.1 123.81*** .401 

Supporthigherorderthinking 69.8 36.5 85.83*** .334 
 

aRepresentspercentageofrespondentswhoindicatedthattheyusedtechnologyforthispurposeonaweeklybasis. 
bRepresentspercentageofrespondentswhoindicatedthatthistechnologytopicwasincludedinallteachereducationprogramsattheirinstitutions. 

 
3.3. Multiplecaserecords 

 
Analysisofinterviewandartifactdatarevealedseveralemergingthemesthathighlightedsomedifferencesbetweenteachereducationprogram

sand K-12 teachers withregardtothe useoftechnologytosupportteachingandlearning.Thesearepresented below.  

 
3.3.1. Communication 

The emerging theme from the ‘communication’ code was using email, websites, newsletters, and/or blogs to communicate with 

parentsand students. Almost all of the 27 teachers interviewed discussed using technology for communication purposes in their  classrooms. 

Theydescribedusingarangeoftechnologiesfrommoretraditionalnewslettersandwebsites,toblogsandemail.Teachersoftenspecifiedhaving  

a particular form of communication they preferred and stressed to parents/students. Some teachers described using websites or  blogs 
tokeepparentsandstudentsup-to-

dateonclassroomeventsandhomework:“IhavemyownwebsitewhereIhavethelinkstoallthegames.Ialsopostourdailyhomeworkassignments

.Iusuallypostalotoflinksupthere,togivebackgroundknowledgefor[future]projectsorto give them further information for the projects they 

are doing currently” (Teacher y, lines 33-37). One teacher described email as 

herpreferredmethodofcommunication,butmentionedtheimportanceofkeepingtraditionalmethodsofcommunicationsuchasnewsletters: “Be

forethe firstdayof school wetellparents,‘E-mailisthebestwaytocommunicatewithme.’Wetrytopushemail.We haveweeklynewsletters- 

westill havealargenumberof peoplewhodonothave Internet and computerat home ”(Teacherh,lines125-129). 
Someteachersstatedthattheyusedtechnologyforcommunicationpurposesinordertofacilitateinstructionandfeedback,encouragingstudent

stoparticipate.Oneteacherdescribedusingemailtoengagestudentsinthisprocess:“[Mystudents]allhaveanonlineemailaccount.I’llsendt

hemamessageontheiremailandthenitmightjustbelike,‘Whatdidyoulikebestaboutmagnetism?Answerwithtwo sentences.’ They have to go 

online at night or during recess or when we have downtime in the classroom and respond back ” (Teacher f, lines25-
30).Anotherteacherprovidedherclassroomblogwithaplatformtoengagestudentsandallowthemtocollaborate.  

In contrast, very few teacher educators interviewed mentioned preparing preservice teachers to use technology for 

communicationpurposes. Those programs have preservice teachers create newsletters or static websites to inform “parents” of 

classroom events. Oneteachereducatordiscussedhowtheirprogramspecificallyrequiresproductionofanewsletter:“Oneof 
thebiggestthingsistheyhavetodesignandimplementanewsletter.Studentsnotonlygiveasummationofwhathashappenedonafieldtripbuttoinco
rporatetheuseof 

a digital camera and uploading pictures to their teacher website and newsletter” [Teacher Educator H, lines 88-94]. Another 
programrequirespreserviceteachersto designtheir own homepagesaswell asanelectronicnewsletter:  

“Oneofthethingsthatthey’reinchargeofdoingisdevelopingtheirownhomepage.Scholastichasafreehomepagethatteacherscansetup.The

yhaveacertaincriteriathattheyhavetofollow,butsomeofthethingsthatwe’venoticedfromschoolsthatthey’rewanting is an announcements 
page, a place for forms in case a student loses a form and a parent needs a quick copy of it and downloadables. Another thing is we 

try to get to is newsletters. Most of the schools now have gotten away from print copies and they ’ve gone 

electronicwithallofthat”(TeacherEducatorE, lines68-97). 

 
Table4 

Comparisonofperspectivesregardingtheimportanceofspecifictechnologyuses:teachereducationrepresentativeperceptionsversusteacherp erceptions. 

Topic/useoftechnology Teachersa(N¼312) Teachereducatorsb(N¼366) c2 Cramer’sV 

Personalproductivity 33.7 21.0 13.65*** .142 

Informationpresentation 12.2 3.6 18.02*** .163 

Administrativepurposes 10.6 2.5 19.10*** .168 

Communication 7.1 1.4 14.24*** .145 

Accessanduseelectronicresources 19.6 6.8 24.61*** .191 

Analyzestudentachievementdata 6.4 4.4 1.39 .045 

Classpreparationandteachingconcepts 30.4 30.6 .00 .002 

Documentprofessionalgrowth 6.7 20.8 27.06*** .200 

Supportstudentswithspecialneeds 13.5 5.7 11.92* .133 

Supporthigherorderthinking 47.4 9.3 124.80*** .429 
 

p<.05/10¼.005;***p<.001/10¼.0001. 
aRepresentspercentageofrespondents whoindicatedthattheyviewedthisuseoftechnologyasthebest/mostimportantway tousetechnologyfort eachingand learning. 
bRepresentspercentageofrespondentswhoindicatedthatthistechnologytopicwasthemostimportanttopiccoveredintheteachereducationprogramsattheirinstitutions. 
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3.3.2. Analyzestudentdata 

The code ‘analyzing student data’ included statements about using technology for data-driven decision making, feedback, and assess-
ment-specificallyexaminingstudentdata.Forthisparticularcode,threedistinctthemesemerged.Forteachers,theymentionedusing  

classroom performance systems (clickers) and portfolios for assessment purposes. Teacher educators did not discuss either of these 

themes,but someintervieweesdescribed theimportance ofdesigningassessments thatalignedwithobjectives.  

Several teachers described using clickers to evaluate student learning. In fact, when asked to describe the best way to use technology 

forteaching and learning, two teachers specifically mentioned clickers: “The best way to use technology? The active votes with the 

PrometheanBoard,whichallowsthechildrentoparticipateinevaluationandtheycanvoteandshowwhattheiranswermightbeinanysubjectarea ” 

(Teacher h, lines 54–56). One teacher described the importance of being able to view student responses and address misconceptions: “I 

canput out a question and all the kids in the class can respond to it at the same time. If they ’re wrong I can give them quick feedback, ‘think 

of itthis way.’ It requires every single one of them to give you an answer rather than two kids who always raise their  hands” (Teacher p, 

lines124–130). 
Teachers also mentioned using technology for monitoring student progress (e.g., student portfolios, student logs). One teache r 

describedusing her classroom wiki to check student reading logs and provide feedback: “Most of the pages are actually the students - 

there’s 52student log pages. I can go in there and I have a column for teacher comments where I can go in and read what they ’re reading, 

check-up onthem, and give them feedback on, probe them deeper, or ask them, ‘I’m noticing that you’re not finishing these books or you’re 

abandoningthem.What’sgoingon?’”(Teachera,lines 134–138).Otherteachers havesystems(e.g.,CompassLearning)that 
tracksstudentsperformance 

and helps teacher assign individualized learning modules based on student achievement: “The district provides Compass Learning that 

willimmediatelyindividualize dependingonhowI setitup”(Teacherg,lines110–112). 

Themajorityofteachereducatorsintervieweddidnotmentionteachingpreserviceteachershowtousetechnologyforanalyzingstudentdata.So

medescribedtheimportanceofteachingpreserviceteachershowtodesignstrongassessments,onesthatwouldalignwiththe  

objectives for the lesson: “In the lesson plans, they have to have the objectives or outcomes that they are trying to achieve with 

theirlearners.And sotheirassessmentshavetobealignedtothat.”(TeacherEducatorH,lines109–113). 

 

3.3.3. Professionalgrowth 

The code for ‘using technology to document or engage in professional growth’ included any informal uses (e.g., collaboration with 

otherteachers), or formal uses (e.g., e-Portfolios). Themes emerging from this code were personalized learning networks (PLN) and the 

creation ofanelectronicportfolio. 

Mostteachersrespondedthattechnologyprovidedthemwithaconstantsourceofprofessionalgrowth.Withtheamounto fresourcesand information 

available on the Internet, teachers established their own PLN’s through a variety of technology (e.g., Twitter, blogs, 

Googlebookmarks).OneteacherstatedthattheInternetwas“.afloodgate.I’mjustconstantlybookmarking,dogearingdifferentthingshereand 

there” (Teacher e, line144). One English teacher described using particular websites like webenglishteacher.com andcollaborating 

withotherteachers.AnotherspecificallydescribedhowsheusedTwitterandGooglebookmarks: “Personally/professionally,Ifollowalotof 
people on Twitter that kind of send up links about a lot of cool tools they found. I use Google bookmarks to keep track of al l the websi-

tes.SomethingsworkwellthenI’lltryanotherthing,anditjustwon’twork”(Teacherg,line167–171). 

Perhapsthestrongestthemerevealedfrominterviewswithteachereducatorswastheuseofelectronicportfolios.Electronicportfolios  

tended to be used to encourage preservice teacher reflection and documentation of technology skills and pedagogical knowledge.  

Mostteachereducatorsindicatedthatportfoliosrequiredpreserviceteacherstodocumenthowtheyaddressedthestandards: “Theystorealotofdiff
erentthingsintheirworkingportfolio,andthentowardtheendtheyreflectonitandtheytalkaboutwhythatparticularitemshowsthat  

they’ve learned in a particular area, relates to the standards” (Teacher Educator D, lines 133–135), “They create a portfolio before they 

leave,showcasing what they’ve done with technology, and some people say it really does help” (Teacher Educator K, lines 111), and 

“Ideallystudents would collect artifacts in an electronic portfolio over the course of their program. This ePortfolio would also eventual ly 

include textvideo audio and other multimedia samples as evidence of their competency with effective tech integration ” (Teacher Educator L, 

lines 97–101).Severaloftheteachereducatorsmentionedthattheportfoliowascontinuouslydevelopedaspreserviceteachersprogressedthrough  

theirteachereducationprograms. 

 
3.3.4. Higher-orderthinkingskills 

For the code ‘using technology to support activities that facilitate higher-order thinking skills’, two themes emerged: using Web 

2.0technology tools to support student collaboration, and using technology to support project -based learning. Both teachers and 

teachereducatorsdiscussedthesetwo emergingthemes. 

Teachers reported using various technology tools to facilitate student collaboration. One teacher described using blogs and the co m-

menting feature: “I allow them to comment on each other’s blogs. We have a lot of discussion. I require at least two full sentenc es” 
(Teacherd,lines122-123).Anotherteacherdescribedusingasocialnetworkingtooltofacilitatestudentcollaborationthroughaninterestproject:  

“WhenIteachAmericanLiterature,weteachtheliteratureinarea.TherearetheColonials,theRationalists,andtheRomanticsetc.Isetupas ocialnetwo
rkingsiteandIassignedeachgirlawriterandtheyhadtoreformthegroupsthattheybelongedto.Theyre -producedina social networking format 

what was going on in the literature that we were studying. And each girl created a profile for her writer. ”(Teacherv,lines175-182) 

TeachereducatorsdidnotdiscussteachingpreserviceteachershowtousetechnologytosupportK-

12studentcollaborativeprojects.Instead,teachereducatorsdescribedhowtheymodeledtheuseoftechnologyforcollaborationbyassigningpr es

erviceteacherstogroupprojects,andusingWeb2.0 technologyfacilitatecollaborative activitiesinvolvedincompleting 

thoseprojects.Forexample,oneintervieweedescribedtheimportanceofhavingpreserviceteachersusingWeb2.0tocollaborate:“Youknow,ifever

ykidismakingtheirownPow- 

erPoint,that’sinteresting-butif kidsaregettingtogethertodiscusshowtobuild onePowerPointandit’s agroupofaspectofthePow- 

erPoint,you’vegotmuchricherandmoremeaningfuluseof 

technologythere.AndIthinkbyfocusingonthecollaborativeaspectofWeb2.0technology,yougetyourfootinthedoort here,verynaturallytoo”[Teacher
EducatorL,lines94-98].Analysisofcourseassignments  
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revealed that many programs incorporated other Web 2.0 tools (e.g. Google Docs, Titanpad ) into the activities preservice 

teacherscompleted. 

Both teachers and teacher educators also discussed using technology to support project -based learning. Teachers described 

usingtechnology to present information to their students on one particular topic, as well as enable students to conduct research and 

createproducts. OneEnglishteacherdescribedherproject-based learning unitthat focusedon the Canterbury Tales: 

“Ididn’tknowhowtomaketheCanterburyTalebecomealivetothembecausethelanguageisjustdistanttothem.Afterwestudiedit a little but, I 

assigned each one of them a pilgrim and they collaborated with two other classes in the building. One group had to create an auto-

biography ofthepilgrim,anothercreatedaninterview betweenamodern-dayinterviewerandthepilgrim.Mykidswere doing  

a diary of the journey to Canterbury. The journey had to reflect that pilgrim ’s voice and take in the sights and the sounds along the way. 

Itworked.Itabsolutelygrabbedthem.”(Teacheru,lines166-183) 

A middle school science teacher mentioned how her students collaborate on a large project with the local museum to create a 

newexhibit:“Wedoahugecollaborationwithourmuseumhereintown,andtheycreateanexhibittoinstall.Wehavedonefour,andwearegetting 

ready to do the fifth on agriculture. Now within and out of class time we do blogs. We have done podcasts, we ’ve done a lot ofresearch, 

a lot of videotaping experts, like in the medical field for our medical exhibit ” (Teacher o, lines 127–133). Technology tools weredescribed 
for awide-range of purposesinordertohelpfacilitate project-basedlearning. 

Several teacher educators described having preservice teachers design and create webquests. One teacher educator described 

theirwebquestassignmentandhowitsupportsproject-basedlearning:“Project-

basedlearningandeffectivetechnologyintegrationiscurrentlyachieved through design and completion of a webquest. Student create these in 

terms of three usually based on certification areas (e.g. El EdSecEdSpecialEd.)”(TeacherEducatorE,lines123–
127).Anotherteachereducatorindicatedthatthewebquestassignmentwasasignificant  

partof their technologyexperiences: “Wecreateawebquest. Andthat’sa prettysubstantialpiece.Theyputtimeintothatinteams. 

Andthoseare.sometimescreatedforteachersinthefieldwhodon’thavethetimetocreateoneforthemselves”(TeacherEducatorD,lines93–97). 

 

4. Discussion 

 
The purpose of this study was to examine the knowledge gap regarding what teacher education programs should do to best 

prepareteacherstointegratetechnologyintotheirteaching.Thisstudyexaminedthetopicsrelatedtotechnologyintegrationincludedinpreservicet

eacher education programs, and how those topics compared to the ways in which teachers use technology to support their 

teachingpractices. Specifically, the research questions examined were: (1) What technology topics are included in preservice teacher 

educationprograms?, (2) What technology experiences and topics do teachers perceive as relevant and meaningful to their teach ing and 

learningpractices?,and(3)Whatarethesimilaritiesanddifferencesbetweenthetechnologyexperiencesandtopicsincludedinpreserviceteachere

ducation programs and the technology experiences and topics teachers find relevant and meaningful to their teaching and 

learningpractices? 

Based on the results of this study, there are a wide variety of technology topics included in teacher education programs that  seem to 

alignwith teacher practices. The most prevalent topics included in teacher education programs were the use of techn ology for 

personalproductivity,information presentation,andtheaccessanduseofelectronicresourcestosupportteachingandlearning.Intermsofteachers ’ 
useoftechnology,dataindicatedthatteachersalsotendedtousetechnologyfrequentlyforpersonalproductivity,informationpresentation,  

andtoaccessanduseelectronicresources.Inaddition,bothteachereducatorsandteachersreportedthatusingtechnologyforclassroom preparation 

is important and one of the best uses of technology for teaching and learning. However, there were several technology topics 

inwhichteachersandteachereducatorsdifferedintermsofthefrequencyofinclusioninteachereducationprogramsversustheprevalenceofuse in 

the classroom, as well as the ways in which various types of technology were incorporated into teacher education programs or used 

byteachers. These similarities anddifferencesarehighlightedbelow.  

 

4.1. Technologytosupportcommunication 

 
Almost every (99.2%) teacher participating in this study indicated that they used technology to support communication on a 

weeklybasis.Incontrast,only60%ofteachereducatorsindicatedthattheyincludedthistopicinalltheirteachereducationprograms.Therewas a 

significant difference between these populations and a moderate to strong effect size was determined for this topic. In the open -

endedquestionnaire item, few teachers (7.1%) and even fewer teacher educators (1.4%) indicated that this was the best use of 

technology 

ormostimportanttopiccovered.However,almostall27teachersintheirinterviewsdescribedhowtheyusedtechnologyintheirclassrooms to 

support communication. Most teachers used a wider range of communication technology (e.g., blogs, websites, newsletters, emai l), 

whileteacher educators tended to cover more static forms of technology (websites, newsletters). Many of the communication technology 

teachersusedencouragedparentsandstudentstoparticipatewhilemorestaticforms(websites,newsletters)deliveredinformationandweremoret

eacher-centered. 

Moreteachersarebeginningtousetechnologytocommunicatewithparents.Thompson(2008)reportedthatparentsandteachersuseemail to 

communicate about a wide variety of topics (grades, scheduling, health issues, behavior, social issues). Perhaps the more 

importantroleofteachereducationprogramsistohelppreserviceteachersconsiderthedifferentaffordancescommunicationtechnologiesofferand

how to select the most appropriate tool, as well as how to use such tools. For example, email may be an appropriate technolog y to indi-

vidually speak with a parent about a behavioral issue, however, due to a lack of contextual conversational clues (e.g., body 

language,intonation),itisimportanttobeclearinemailssoparentsdonotmisinterpretinformation.Inaddition,teachereducationprogramsshould

expose preservice teachers to Web 2.0 technologies that can encourage participation from both parents and students, as well as 

presentideas onhowto usethese interactivecommunicationtechnologiesinthe classroom.  

InK-12education,demandsforparentinvolvement,andparticularlyparent-teacher communicationhasincreased(Rogers,  2006;Sheldon 

&Epstein,2002). Thismay bedueto the  research-based practices linking  parental  involvement  to student achievement 

(Chen,Yu,&Chang,2007;Cutrona,Cole,Colangelo,Assouline,&Russell,1994;Rodriguez,2002).Oneresearchstudy(Lewin&Luckin,2010) 
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found that flexible interactive technologies help develop parental engagement. However, although not as interactive, more stat ic tech-

nologiesrequirelesstime(e.g.,websites,email)butstillyieldsomeparentinvolvement( Lewin&Luckin,2010). 

Perhaps the most evident difference between teachers and teacher educators was that teacher educators reported that their 

programstendedtoteachtheuseofstatictechnologies(e.g.,newsletters,webpages),whileteachersusedmoreinteractivetechnologies(e.g.,email

,blogs). These teachers tended to engage students and parents by using communication technology and asking for participation. However, 

itmaybedifficultforteachereducationprogramstoteachcommunicationtechnologybecausepreserviceteacherslacktheirownclassrooms,  

andsubsequentlycannotpracticecommunicationwiththeirownstudentsorstudents’parents.Programscouldbecreativebyhaving 

preserviceteachersformteamsandexchangecommunications,orhavepreserviceteachersinterviewinserviceteacherstodocumenttheirexperie

ncesandhowthey dealtwithdifficultcommunications withparentsorstudents.  

 
4.2. Technologytosupportanalysisofstudentdata 

 
Using technology to analyze student data was the least reported technology topic included in teacher education programs (25%), and 

thesecondleastreportedtechnologyusebyteachers(54%).However,therewasasignificantdifferencebetweenthesetwopopulations,anda 

moderate effect size (.300) was determined for this topic. In interviews, teachers mentioned using classroom performance 

systems(clickers)andportfoliosforassessmentpurposes.Incontrast,asmallnumberofteachereducatorsdescribedtheimportanceofdesignin gas

sessmentsthatalignedwithobjectives.Basedontheinterviews,thetechnologiestaughttopreserviceteachersinordertoanalyzestudent 

data (assessments) are vastly different from how teachers are using technology to analyze student data (e.g., clickers, portf olios). This 

couldbe due, in part, to the influence of teachers’ school/district initiatives that promoted clickers or portfolios. When it comes to data 
analysis,individualteachersmaynothavetheabilitytomakedecisionsaboutsomeofthetoolstheyhaveaccesstointheirclassrooms.However,if  

teacher education programs expose preservice teachers to these tools, they may be able to request certain tools to assist wit h data analysis 

orusefreeversionsofsimilartools(e.g.,PollEverywhere).  

Using technology to analyze student data is currently conside red an important educational trend by stakeholders (Means, Padilla, 

&Gallagher,2009;U.S.DepartmentofEducation,2010).IntheU.S.,standardsandaccountabilityineducationalpolicieshavehighlightedtheessentialr

oleofevidenceindecisionmakingforcontinuousschoolimprove ment(Moss&Piety,2007).NoChildLeftBehindmandatesthe 

aggregation and reporting of student achievement data. Such evidence -based decision-making is referred to in the literature as data-

drivendecision-making,orDDDM(Marsh,Pane,&Hamilton,2006).DDDMis“.asystemofteachingandmanagementpracticesthatgetsbetter 

information about students into the hands of classroom teachers” (McLeod, 2005, p. 1). There is strong empirical evidence that, 
whenimplementedproperly,DDDMcanhave asignificantpositiveimpact onstudentachievement( Marsh etal.,2006).Specifically,effectiveuse 

of data can measure student progress, evaluate program and instructional effectiveness, guide curriculum development and 

resourceallocation,and promoteaccountability(Kowalski&Lasley, 2009). 

Thereareawidevarietyoftechnologytoolswithspecificfunctionalitiesthatschoolscanuseforgeneratingandorganizingdata( Meanset al., 2009; 

Means, Padilla, & Gallagher, 2010). In this study, teachers reported using two types of technology to analyze student data: clickers and 

student tracking systems (e.g., portfolios, learning management systems). In order to properly implement DDDM, 

appropriatetrainingandongoing support iscritical (McLeod,2005), beginningat thepreservice level. 

Teachereducationprogramsmaywanttoattempttodemonstratehowtousevarioustechnologies(e.g.,clickers,portfolios)toanalyzestudent 

data, particularly ones that are already being used by other university faculty and might be available at their institutions.  

Forexample,theIndianaDepartmentofEducationhasconstructeda“sandbox”withinitsstate-widestudentmanagementsystem(theLearning 
Connection)forhighereducationprogramstouse(IndianaDepartmentofEducation,2009).Thesandboxprovidessamplestudentdatato 

helppreserviceteachersexperimentwithusingtechnologytoolsandmakedata-drivendecisions. 

 
 

4.3. Technologytosupportprofessionalgrowth 

 
Using technology to support and document professional growth was the only technology topic that more teacher educators 

indicatedwas included in their teacher education programs than teachers reported they utilized in their teaching. Although there was a 

significantdifference between the two groups in this close-ended questionnaire, the magnitude of the effect was small. In the open-

ended ques-

tionnaireitem,20%ofteachereducatorsindicatedthatusingtechnologyforprofessionalgrowthwasthemostimportanttechnologytopictheycove

red,whileonly6.7%ofteachersexpressedthisasthebestwaytousetechnologytosupportteachingandlearning.Onceagain, therewasasignificantd

ifferencebetweenthetwogroupsbutonlyasmalleffect.Intheinterviews,teachersdescribedusingtechnologytoparticipateinpersonalizedlearnin

gnetworks(PLN)whileteachereducatorsfocusedonusingtechnologytocreateanelectronicportfoliofor reflectionand 

documentationoftechnologyknowledge. 

Manyteacher education programs haveusedelectronic portfolios(eportf olios) as aform oftechnology  integration reflection (e.g., Britten, 

Mullen, & Stuve, 2003). As teachers reflect, they consider their teaching practices in a way that may challenge their current beliefsand 

necessitate change, especially with regard to technology (Ertmer, 2005). The eportfolio necessitates that preservice teachers documenttheir 

learning process and reflect upon their growth as teaching professionals. Some programs use portfolios as exit requirements, r equiringthat 

preservice teachers meet a set of standards before granting them a degree (Strudler& Wetzel, 2005). Studies have shown teachers 

(e.g.,NationalBoardCertifiedteachers)thatconstructportfoliosshow strongerindicationsofthefour correlatesofhigh -

qualityteachers:instructionalpractice,classroommanagement,teacherefficacy,andteacherleadership(Hudson,2010). 

Often times, preservice teachers indicate they do not value constructing an eportfolio ( Hyndman, Wirtz, Pierce, & Erickson, 

2007).Teacher educators may need to reflect on the integration of eportfolios into their programs to persuade both preservice and 

practicingteachersoftheirvalueinsupportingenhancedteachingandlearning.Perhapsoneofthemechanismstoimproveteachers ’beliefsregarding 
theusefulnessofeportfolioscanbeextractedfromthenewperformance-basedpaytrendthatisemergingforteachers.Asmorestates  

requireteacherstodocumenttheirperformance,eportfoliosmaybemoreusefultoteachers.Teacherscanuseeportfoliostodemonstrateand 

documenttheeffectstheyare having on students’learning. 
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In this study, several teacher educators explained that one weakness of the eportfolio  was the lack of continued development of 

theeportfoliothroughouttheentireteachereducationprogram.Inourfollow-upinterviews,twoteacher  educators  indicated  that  

theirprogramsimplementtheeportfolioovertheentirecourseoftheteachereducation programandremarke daboutits  success.  Manyresearchers 

agree thatinorderfor eportfolios to besuccessful, they need  to  be implemented over  the entire teacher education program( Doty & Hillman, 

2001; Hyndman et al., 2007). Teacher education programs may be more successful a t enhancing the effectiveness 

ofeportfoliosiftheyworktoimplementtheeportfoliothroughouttheirprograms.  

 

4.4. Technologytosupportthefacilitationofhigher-orderthinkingskills 

 
Seventy percent of teachers reported that they used technology to support the facilitatio n of higher-order thinking skills during a 

typicalweek, while only 37% of teacher educators reported that they included this topic in their programs. There was a signifi cant 

differencebetween the two groups and a moderate effect (.334). In the open-ended questionnaire item, 47% of teachers reported using 

technology forhigher-order thinking skills as the best way to use technology for teaching and learning. Only 9% of teacher educators 

described this as themostimportanttopicincludedinallteachereducationprogra ms.Onceagain,therewasasignificantdifferencebetweenthetwopop-

ulations and a moderate to strong effect (.429). In the interviews, both teachers and teacher educators described using Web 2 .0 

technologytoolstosupportstudentcollaborationandusingtechnologytosupportproject-basedlearning. 

Typically, teacher educators and researchers have purported that student-centered uses of technology are the best methods for sup-

porting student learning (Lawless & Pellegrino, 2007). Interestingly, there has been significant research indicating that teachers tend to 

usetechnology in less student-centered ways in their classrooms (Maddux & Johnson, 2006). However, in this particular study, less than half 

ofteachereducationprogramssurveyedreportedthattheycoveredtechnologyusesthatfacilitatehigher-

orderthinkingskills,andveryfewteachereducatorsratedthisasthemostimportanttechnologytopic.Conversely,amajorityoftheteacherssta tedt

hattheyusetechnologyto address higher-order thinking skills during a typical week although it should be noted that teachers were not 

asked to indicate thefrequencywithwhichtheyusedtechnologytoaddresshigher-

orderthinkingskills.Inaddition,almosthalfconsiderthistobethebestwayto use technology for teaching and learning. Thi s misalignment could be 

due, in part, to the placement of the technology experiences 

withinteachereducationprograms.Manyprogramstendtoincludetechnologyexperiencesinthebeginningoftheprogram.Thismaycause  

difficulties due to the lack of pedagogical knowledge of the preservice teachers enrolled in the experience. They may not have the abilities 

tounderstandtheconstructionofstudent-centered lessonplans–atopicthatmanypreserviceteacherstend tohavedifficultiesmastering.  

 
5. Conclusion 

 
Researchershavecalledforrenewedeffortsinexploringbothwhattechnologytopicsshouldbeaddressed  in preservice  teachereducation 

programs with regard to technology, and how to best prepare teachers to effectively use technology to support student learnin g(Lawless & 

Pellegrino, 2007). This study found that the technology topics included in preservice teacher education programs and thetechnology topics 

perceived relevant and meaningful by technology using teachers had both similarities and differences. Some of the 

moststrikingdifferencesfocusedonusingtechnologyforcommunication,analyzingstudentdata,documentingprofessionalgrowth,andfacilitating 

higher-order thinking skills. Overall, teacher education programs and teachers should form more partnerships to collaborativelywork toward 

identifying and teaching the best methods for using technology to support teaching and learning. Although some studies havebeen conducted 

investigating individual partnerships between teacher education programs and schools ( Polly et al., 2010), future researchshould examine 

sustainablepartnerships that  facilitate  discussions of best practices and  implement  those into both teacher 

educationclassesandinserviceteacherprofessionaldevelopments.  
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