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Enhancing the Collection Process  
for the Delphi Technique  

Petros Katsioloudis1 

Abstract - The purpose of this manuscript is to describe a process that enhances the data collection process for a 
Delphi technique. The approach consists of online platforms to expedite the process and reinforce the validity of the 
Delphi technique. The context of the study was the identification of quality indicators for visual-based learning 
material development for Technology Education programs for grades 7-12.  

Keywords:  Visual-based learning, Conventional Delphi technique, Hybrid Environments. 

 
 

One significant problem that is usually encountered in Delphi studies has to do with the rigors involved in 

maintaining focus when collecting data over long periods of time. Beyond problems maintaining sufficient levels of 

concentration, large periods of wait time can promote confusion and anxiety to the researcher. This article reports on 

a research study that employed an additional modification to the Delphi technique. The online collection process for 

the Delphi Technique was designed to minimize the time for data collection through the use of data collection 

software. 

 

CONTEXT AND PURPOSE OF THE STUDY 

In educating environments the visual elements of courses, lessons, and presentations play an important role in 

learning. Well-conceived and rendered visuals help any audience understand and retain information [Wileman, 2 ], 

and the use of visual technology enhances learning by providing a better understanding of the topic as well as 

motivating  students [Clark & Mathews, 3 ]. One can see that visualization methods are widely credited for 

simplifying the presentation of difficult subjects as well as aiding cognition; their use in the power engineering 

industry and education is enjoying significant growth [Idowu, Brinton, Hartamn, Nehard, Abraham, & Boyer, 4]. 

_________________ 

1Old Dominion University, 228 Education Building Norfolk VA 23529, pkatsiol@odu.edu   
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Even though the success by which content visualization facilitates the learner’s acquisition of information it 

is related to the individual’s level of perceptual and associative learning in the content area. The individual must 

have sufficient experience and maturity to realize that using visualization is merely an attempt to represent reality 

vicariously [Dwyer, 5]. Much of intended visual communication or self-expression is not perceived, or often 

misunderstood, especially if it is complex [Lantz, 6]. In addition to the individual’s experience, the visualization 

itself plays an important role in the learning process. 

If all visual-based learning materials were equally effective in facilitating student achievement of all kinds 

of educational objectives, there would virtually be no problem associated with this type of instruction [Dwyer, 5]. 

However, this is not the case since there are many different types of visuals, differing in the amount of realistic 

detail they contain. For example, at the present time, educators, when faced with a choice of selecting 

one type of visualization from an array of available materials, have no way of knowing  whether one type of visual is 

any more effective than another in transmitting certain types of information [Dwyer, 5]. The lack of quantifiable 

measures of quality and benchmarks will undermine information visualization advances, especially their evaluation 

and selection [Chaomei, 7]. The importance of knowing how to select the best type of visual-based learning 

materials is recognized throughout higher education; however, with the exception of some descriptive literature, few 

studies have been conducted to identify the essential indicators of visual-based learning materials used in technology 

education courses for the middle school and high school grades. The purpose of this study was to identify the quality 

indicators of visual-based learning materials in technology courses for grades 7-12. 

DATA COLLECTION PROCESS 

The computer-based Delphi method has a number of advantages over paper-and-pencil Delphi [Turner & Turner, 8]. 

These include:  (1) asynchronous interaction used in Delphi procedures is more easily accomplished; (2) 

contributors can have continuous access to the emerging database by contributors without prior summarization and 

possible introduction of bias by the investigators; (3) participants can update themselves frequently about the 

discussion before contributing, enabling a more informed contribution and less duplication of responses; (4) 

responses can be screened more easily prior to distribution and record keeping, data processing, and statistical 

analyses are facilitated; (5) communication among participants is faster and less costly; participants who are 

geographically distanced can be included and (6) A structure for the dynamic contribution of knowledge over time 

can be provided (p. 127). 
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Traditional methods of survey distribution and collection that utilize the US postal system are slow and 

provide low rates of return. Internet technology provides a medium to decrease the amount of response time and 

provides easy follow-up using electronic mail [Turner & Turner, 8]. Many existing research studies in the area of 

information technology are utilizing the Internet and the World Wide Web as media to collect consensus 

data  [Nesbary, 9]. 

The World Wide Web spans the globe, and geographical boundaries are becoming less of an issue in 

communication. Because of advanced online capabilities, the cost of survey administration for educational research 

is becoming less expensive and the amount of work required in survey distribution, collection, and analysis is 

greatly reduced. Although studies remain to be done, the validity of web-based survey research is likely to be 

strongest for researchers who target specific population samples [Watt, 10]. Early methods of Internet-based data 

collection typically embedded the instrument directly in the body of an e-mail message and requested the response 

to be replied to as an attachment or modification of the original message. However, researchers are increasingly 

directing participants to complete instruments that have been published as web pages (White & Dailey, 2001). 

Reading the supporting data and trying to approach this problem in a timely, efficient way the researcher decided to 

use the online modified Delphi technique to conduct this study. 

PROCEDURES AND METHODOLOGY 

The procedures for this research study began with a proposal for conducting the study and a review of literature to 

acquire information related to the subject and subject matter. The study used a modified Delphi method for 

identifying the quality indicators of supplemental technology education visual-based learning material for the middle 

and high school grades. 

The approach used in this study to achieve its purposes was the online modified Delphi methodology with 

the use of data collection software called Inform ™. Many existing research studies in the area of information 

technology utilize the Internet and the World Wide Web as media to collect consensus data [Nesbary, 10]. 

This study involved three rounds to achieve consensus among a group of experts in visual-based learning 

material who were experienced technology teachers involved in pilot and field-testing for visual-based learning 

material grants. The number of rounds depended on reaching consensus among panel members. Most Delphi studies 

find that more than three rounds do not add significant value [Clayton, 11]. All data were gathered via a web site 

(see Figure 1) created to host the study and the World Wide Web as a primary mode of communication using Web-
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based instruments. Upon completion of the modified Delphi method, the indicators of visual-based learning material 

for middle and high school technology education courses were identified. 

 A review committee of three individuals who represented the background areas of the expert panel also was 

randomly selected to review all material and modifications made by the researcher before being sent to the experts 

for the different rounds, as suggested by Delbecg, Van de Van, and Gustafson 12. Having the review panel also 

helped to prevent bias by the researcher during the editing and modifications made to the instruments between 

rounds. The review panel also participated as a test-piloting group to ensure the instrument being used for a given 

round was reader-friendly and easily understood. 

 

Figure 1. 

FrontPage of Data Collection Website 

 

 

0): 2 11200701 ..,.,,. 

VisMA TE v ... w M,to,al A,xm,m1 m Tcd ,nok,gy ~ ~ 

Demographic s 
Survey 
Round I 

Round II 

Round Ill 

Rei9le(I L int: categcwy 
:13:.a Vt:Suau.&10" 
v.s-e,.. 
TEQ-1-know "' 

Related Uni: categcwy 
~1ec ... ,rk 

Dep.ilrtm ant of Mathematics, Science and Technology Education 

& A Dio6ertation Slu<!Y oonduci!!!J!Y Petro, Kat>io/oudi• 

the~ dltm -~ has a d.....,I pi.-,-. f:-s! !Dinbr-n ~ atD.11 new~.,.. a> ... "'--.t,m,,,d 
INrrig ~ n - ecmok,gy ~uc:llbon and~ b 1h: ~ce,,15 dltw ~11.dy IOCO!rQleti: '1= DKihi S:-..1;)' 

VisMATE"" : Modified Delphi Study 

~ ~ ~ A.mc>Of,IICI ~ I ~!$_,, ~Olh OelPN ~ oe-..,;,~ P:)y 0;,ii..y¥>CI 
.... IIIRilflCI lt~~~o'•5'.S"'9Y~"~~"Vo'1. ,-CJl,l9RIOOl,8Qdied,,ldp,i!"Jgpil!Qb9A',o 
ati1e101ee~~fnlffl~~ lk!Wle-ieO'i11"1110elph,.•~C>elph,'l"«"IOOPfOv\dH 
~ _,,,,.OP~ 10~....,~fQ ~ N ~ (',t..,r".fY .1, H;l,n'rlonJ. 1995} Pa-"""1$il'$1Q1e 
» ........ !#le l;Q'T'll'l9N.$~ i"'ld~'°'91" C.~ !T9(hg-ie,r~ T" eMo<i8ed Oe~~OMIClitleiO 
her8'-M$•ledl'oric~10~ i~'1,plOO'ld811Nd»ck. ~repot1~111-

,,.pa.e of thll m.1y 

The~Qll;"4M/dyl5»0..IYV>8-0"~~~il'"q.;el1Cy'"V1Wo1!6ilMCl~~ln 
lec-...-.oogy~~benic«IOedWC,, lnt:1oe~Wl"<l9ol~chilr.aens:k::5:tiel8C:tl"0ogyt0.letlt.on 
~ t,--, 1Nr'W'IQ n-..ate'WI wa !J,Wil.....,.. IOQ$t'Qln .._..81'1l e,-;::,... nt1$'1'is$,onot ,::enl;lol'I IYJIM QI ,nro,m-.:,,, 
'fhe,w!t;Q."951l.4r....C~¢1QM;,;:~nwoedltQ!.le l~ ln,,....,"""-""~lllerw>9~~ 
"880edl:IW'~ilfldoltief~-~...,, be;"l()ll;•~and~oe"t., r.oll'.;,rig~~~ 
rid~t-l'rie6lon 



 

2009 ASEE Southeast Section Conference 
 

INSTRUMENT DESIGN AND IMPLEMENTATION 

Round I 

The instrument for Round I was developed from information found in the review of literature. Using Dreamwaver ä 

the researcher created electronic pages that hosted the data and then using InForm ä a data collection software, the 

pages were uploaded to the Web and were accessible to the panel within seconds. This allowed the panel of experts 

to complete the instrument the same day and send it back to the researcher. 

 Examples of quality indicators were established and placed in a survey instrument to indicate the actual 

format in which the indicators were written. The next step was to receive the approval from the review panel. 

Instruments were sent to the review panel for review and approval of the example indicators. Once the review panel 

approved the Round I instrument, it was accessible to the expert panel through the study’s web site. Each member 

from the panel group received an email containing instructions on how to access the instrument and including the 

username and password of the electronic page.  An email also was sent to the expert panel members after two weeks 

to remind them to reply. The Round I instrument for this study consisted of examples of indicators provided to the 

expert panel to help them understand better the type of information and writing style the study was identifying. 

Those examples were derived from the literature review that the researcher conducted prior the instrument design. 

However, the main component of Round I was the collection of a new set of indicators suggested from the experts 

rather than the modification and acceptance or rejection of given indicators. To achieve this task the Round I 

questionnaire included a large textbox for the members to write new indicators. 

  After completion of the Round I instrument by the panel of experts, the researcher received the new data 

through an email account. Inform ™ was set to automatically email all the data to the researcher and  that of course 

saved an enormous amount of time for the researcher.  All new suggested indicators were added to the instrument 

for Round II and changes were made to pre-existing given indicators. The newly created instrument for Round II 

then was sent to the review panel for approval. Once Round I  instrument was completed the experts panel members 

were able to submit the form by clicking on a submit button on the page and all data was automatically transferred to 

the researcher’s email account. Upon receiving Round I suggestions, all changes were made and instrument for 

Round II was created. 
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Round II 

Round II of the modified Delphi method included the rating and ranking of those indicators from Round I. The 

instrument was developed and emailed to the review panel for verification. The indicators were presented in random 

order. During this round, a rating process was established for evaluating the ideas expressed during the pervious 

round. According to Linstone and Turoff 13, a rating system must be established for such items as the relative 

importance, desirability, confidence and feasibility of various policies and issues. Furthermore, these scales must be 

carefully defined so that there is some reasonable degree of assurance that the individual respondents 

make compatible distinctions between concepts (p. 89). 

Round II was used to rate the responses given in Round I on a Likert scale with one to five with one being 

strongly disagree and five being strongly agree. Using Dreamweaver ™ electronic forms with radio buttons were 

created. The expert panel members were able to click on specific buttons representing the scale number selected. 

 Upon receiving this information, the mean, median, and standard deviation were developed for each item. Only the 

indicators with a mean of 3.01 or higher were represented on Round III. Those indicators with a statistical mean of 

less than 3.00 were eliminated as not being within consensus and  those indicators with a score of 3.01 or higher 

were kept for Round III [Mayer & Booker,14]. 

The second step in Round II was the ranking of the indicators received from Round I where participants reviewed 

the indicators kept after analyzing Round I and ranked each one in order of importance [Wicklein, 1993; Meyer & 

Booker, 16]. Each indicator kept from Round I was placed randomly in a list with a textbox provided underneath for 

ranking from most to least important. Also, the expert panel was given a final chance to add any new indicators or 

edit any of the existing ones. To accomplish this, a text box was created at the end of the second round instrument 

that allowed experts to type the new or edited indicator. Within the textbox it was stated that any new indicators that 

were added had to be ranked and rated also. Once the Round II instrument was completed the experts panel 

members were able to submit the form by clicking on a submit button on the page, all data were automatically 

transferred to the researcher’s email account. 

Round III 

The purpose of Round III was to develop consensus among expert panel members. This was accomplished by 

making the suggested modifications from the review panel to the upper 51 percent of indicators that were kept from 

Round II (Clark, 1997). Again an electronic form was created using Dreamweaver ™. The form consisted of the 
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final indicators with textboxes next to them that provided the rank, mean, and median of each indicator. The user 

now had the opportunity to keep or reject the indicator by filling in the appropriate button. See Figure 2 for more 

details. 

Reviewers suggested changes including rewriting the instructions and rephrasing some of the 

indicators for better understanding and to eliminate ambiguity. In the Round III instrument members were asked to 

accept or reject only the final selections from Round II. In addition, participants were provided with the statistical 

analysis results from Round II: the median, mean and ranking of responses on each item. Experts were asked to 

check each characteristic and state whether it should be accepted or rejected. Upon completion of Round III 

instrument the participants were able to submit the instrument just by clicking on the submit button contained on the 

electronic page. Researcher received all the data instantly with no significant technical problems. 

 

Figure 2. 

Round III questionnarie 

<14/ll/200709-H PM 

VisMA TE VL~ua l Mal~rlal A S."ieSlll~n l i.n T eeh nology F.d 1u:atlon i'!ol 

Round 3 Questionnaire 

Fo, ~ r.,1,11 ,uoorn...:i ~ ~ - ple,,s,;iD4'~• • 1oe11,e: o; :,,.:c )'(Iv v.#11, t0l«;I '-:I u><Ji~""°' ltrolo:•'lOC•. yov li:t t0~110 l.<>.:p OI' it~• ~ h ,.,c"°"'"' ,,.;111(11.11 ~•Y 
~ioort.lJ. uioo;r,:,i,IWC>!, :r'IAA:: t011i,l ,.,c;..°"'(lt ~ .. ,c;..°"1(lt1 .,,e,., Jxp1 rw••• :,.,,..,,~ ,,.,:, $11>:" tl,e~· 1,.0 • muw.,,:,i,I tlirlifl <tf 3 QI \.1t hijtl,e, Toe '~"" c~• !* ol ~ h 
( l•~ •ht.: •ilhin tl,i; J\:W, :en,:"" Qr,, ,d< (lbc , ,,:1:¢,:-Qbl11i1!(>\1 by \li~W>:.i tlNl w •u ol"'11 · e, l'(Ol,,a. by lb(: 11vm1X, ol l'•t 1k i1,1n1,}~"~ tlir~·,11 (I.hi: 1ui.tp(:tctll rn ~ ~ •io::, Qr 
:111:1,~ 11 liu.1 ~ , ;,~ fM11 :"'11 :.::;1,0,1-) ~ ..: p ,-,:,, rw,u ~ e.1• \.1btr.i,,(>4 in •r.,,.,11~ , .. ,:,ollill' !'l'uc.!y Af•ll"""x-\' "ii, i'l{i,,"'"'""' ieft~--'ifi,n ~"'<,.,,.!l('()f<i/.,,,,. '<"'"" .,...,, .u 
1<,<'(i <l~f £o;.lf~('>IY ,.,....,11(.f <'' -'Ot'I ~ 4«i</.t IP ~J',,,, •(J«t ~~ 

Q.\ {JMle S.-hool Q ltisl,s.t,,x,i 

KH1"0 Ri::.l'f.CT 0 

KRP Q JU;JOC"T Q 

:)_ Th,i df«uwf'lnl>of & ... ,~.,! b.>«I le.ming ,•rwm d in T~ r.du., m.:.n for gr;wk•'t 12 ~ ml, ,;;,,:,a icudclllJ 1111e:t:<b alld cng~,:i,,m. 

KHJ>Q RD f.CT O 

l !h r!l: lJ , ~!&11: llb.l. 

Kfl:P Q RXJE<."T Q 

S. Th,i dfc~u,·c,_ af .,,..,.J tw.ed lcurung aw.cud ,n TcdlaokJsy Cdu-~uoa for grJdc, ? ! 2 d<,,<:nd, ,;;,,.,c chc: '>O<"hno:i..o u,cd IO (11n1, , u:&:m ;a:u:m10:, ac 0.. c, ,cnllnl 
Jc...,,.ng ~ ,a 0.. ,,....t,,.,:..,..nwcri.t,. (c.,g.. c...,, , udl a qll<!ltoon>. ..,,,,.., .mo11on. ,..,,ba!;,·1>ud focdtw:l ). 

K[ll"O Ri::.l'f.CT O 

6 lbedl"ctl1•t •>C1'S of•i-l·t>i,00 11,,;,nini oJ.tlX,,_, in T~~r ~ ~IWD fo• j;,W,.,, 7• lioe,;.:,, ~, ~ h 1y1..:c (Jl~~,,.n~•~ l~rJ!liO!,'O<i IIO t";.;,,,:01c ,IJJ<li:,~ kl<l<llflt. 
(CJ: r,:,rQle:l~jn l)'l '<'>Cll l-..l<¢11.Jo:1:ao] ot>j,:(.1i, c, ,;,,;;,I let,U. h •-.:t-.= f~ t0?:(Wi,J,; 1~ •;..iid~):,.c»11J<.:1~1 CIIW ~nlW"' ol ,.,f0<1uitti()fl M~1to:•1vina by,,:e..oi,c,I 
•~;.o,,l,1.c-.J in>t."\li.1"-"") 

K.EEP Q ll£1E(."J Q 

1. Tho: ..tf~cu, ·e"°"'o f .,,....i tw.od larrung nwcr1al 1n T'~· Cdu.~llCD for s~Jdc,? !2<lr;»nd, ,::;,o:,<he m<1n.<:tar';; rbl111y -, effccu•·•I) ,and effi<:ccnzl> v,~ 

•~.....i b=d Ii:~ m!JIC!~l lfllll ,lv'Tcchoolll@y E.11:,;:..,IDfl~cn~ironmemi=ic!C1ZTicdum. 

K[ll"O f<.f.Jf.CT O 

Pllpcl at.J 



 

2009 ASEE Southeast Section Conference 
 

DISCUSSION 
 
Using different types of software made it feasible for the study to be completed within a short amount of time. The 

response rate was high and in general the study was completed with no major technical issues. Comparing the time 

frames for specific tasks using the hybrid version of a Delphi study versus the conventional the difference was 

significant. More research however is needed to perfect this collection process so that it will be suitable in more 

alternative environments. 
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