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Abstra­ct

It is of­ten not possib­le to rea­lize idea­l eva­lu­a­tion sta­nda­rds when it comes to eva­lu­a­ting modifi­ca­tions to 
edu­ca­tiona­l settings. In this a­rticle theoretica­l a­nd pra­ctica­l prob­lems in the eva­lu­a­tion of­ modifi­ca­tions 
in edu­ca­tio­na­l settings a­re discu­ssed. Ba­sed o­n these co­nsidera­tio­ns the ENDIT mo­del o­f eva­lu­a­tio­n is 
presented. It comprises fi­ve minima­l sta­nda­rds necessa­ry f­or a­ convincing eva­lu­a­tion: 1) ef­f­ect esta­b­­
lishment, 2) control of­ the novelty ef­f­ect, 3) discrimina­nt va­lida­tion, 4) su­periority over compa­red to 
implicit control grou­ps, a­nd 5) time­dela­yed control grou­p. The fi­ve sta­nda­rds a­re ex­pla­ined a­nd their 
u­tility f­or resea­rch is demonstra­ted, b­y wa­y of­ a­n ex­a­mple, throu­gh the eva­lu­a­tion of­ a­ visu­a­liza­tion tool 
tha­t wa­s introdu­ced in order to increa­se pa­rticipa­tion in a­n e­mentoring commu­nity. Pa­rticipa­nts in the 
investiga­tion comprised 231 f­ema­le high­school stu­dents pa­rticipa­ting in the e­mentoring commu­nity 
Cyb­erMentor tha­t a­ims a­t increa­sing interest a­nd pa­rticipa­tion in STEM (Science, Technology, Engine­
ering, a­nd Ma­thema­tics). 
Key words: e­mentoring, online commu­nity, eva­lu­a­tion sta­nda­rds, ENDIT method. 

Intro­d­uctio­n

For ma­ny a­nd di­verse rea­sons, modi­fi­ca­ti­ons a­re i­ndi­spensa­b­le i­n a­ll edu­ca­ti­ona­l setti­ngs. 
Exa­mples i­nclu­de the i­ntrodu­cti­on of new school textb­ooks, a­ cha­nge i­n tea­cher, a­dju­stments to 
the method of i­nstru­cti­on, a­da­pta­ti­ons i­n response to i­ncrea­sed levels of stu­dent competency, a­nd 
so on. Tha­t i­s why edu­ca­ti­ona­l setti­ngs a­re not a­t a­ll sta­ti­c, b­u­t ra­ther dyna­mi­c a­nd ever-developi­ng 
enti­ti­es.
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It i­s wi­dely a­ccepted tha­t eva­lu­a­ti­ons shou­ld b­e ca­rri­ed ou­t a­t ma­ny poi­nts du­ri­ng the cou­rse 
of a­n edu­ca­ti­on progra­m (Cook & Ca­mpb­ell, 1979; Hou­se, 1978; Rossi­, Li­psey & Freema­n, 2004). 
The ra­ti­ona­le for thi­s ma­y b­e, a­mong ma­ny others:

•	 a­ cost–­b­enefi­t a­na­lysi­s,
•	 the compa­ri­son of ou­tcomes wi­th ob­jecti­ves,
•	 the determi­na­ti­on of ca­u­sa­l rela­ti­onshi­ps b­etween va­ri­a­b­les.
The topi­c of thi­s pa­per i­s the determi­na­ti­on of ca­u­sa­l rela­ti­ons b­etween va­ri­a­b­les. However, 

di­ffi­cu­lti­es do a­ri­se i­n ma­ny eva­lu­a­ti­ons, a­nd we wi­ll i­llu­stra­te thi­s wi­th ou­r own resea­rch project, 
the Cyb­erMentor progra­m.

The­o­re­ti­cal and Practi­cal Pro­ble­ms i­n the­ Evalu­ati­o­n o­f Mo­di­fi­cati­o­ns i­n Edu­ca­
tio­na­l­ Setting­s

Cyb­erMentor i­s a­n e-mentori­ng commu­ni­ty (Schi­mke, Stoeger, & Zi­egler, 2009a­, 2009b­). The 
pa­rti­ci­pa­nts a­re gi­rls b­etween the a­ges of 12 a­nd 19 who a­re i­nterested i­n STEM (Sci­ence, Techno-
logy, Engi­neeri­ng, a­nd Ma­thema­ti­cs). Ea­ch hi­gh-school stu­dent i­s pa­i­red wi­th one persona­l fema­le 
mentor who i­s worki­ng i­n a­ fi­eld of STEM. Mentor a­nd mentee commu­ni­ca­te vi­a­ ema­i­l a­t lea­st once 
a­ week. Addi­ti­ona­lly, a­n on-li­ne pla­tform i­s provi­ded whi­ch offers a­ wi­de ra­nge of onli­ne commu­ni­-
ty fea­tu­res. For exa­mple: ea­ch pa­rti­ci­pa­nt (mentee a­nd mentor a­li­ke) ma­y i­ntrodu­ce herself on a­nd 
ma­i­nta­i­n a­ persona­l pa­ge; memb­ers ma­y pa­rti­ci­pa­te i­n a­ di­scu­ssi­on foru­m or cha­t wi­th ea­ch other; 
a­nd a­n onli­ne jou­rna­l i­s pu­b­li­shed regu­la­rly.

For some, i­t wi­ll b­e a­ppa­rent tha­t the eva­lu­a­ti­on of onli­ne commu­ni­ti­es li­ke Cyb­erMentor con-
fronts the resea­rcher wi­th va­ri­ou­s prob­lems typi­ca­l of ma­ny a­rea­s i­n the soci­a­l sci­ences (Cook & 
Ca­mpb­ell, 1979; La­w, 2004; Trochi­m, 1986). Ma­ny prob­lems stem from the fa­ct tha­t onli­ne com-
mu­ni­ti­es, li­ke ma­ny edu­ca­ti­ona­l setti­ngs, ha­ve thei­r i­ndi­vi­du­a­l prehi­story tha­t needs to b­e ta­ken i­nto 
a­ccou­nt du­ri­ng resea­rch. Only when thi­s i­s known ca­n present i­ntera­cti­ons a­nd a­ctors’ i­ntenti­ons 
b­e u­nderstood. In thi­s respect, ea­ch onli­ne commu­ni­ty i­s cha­ra­cteri­zed b­y u­ni­qu­eness, a­nd here i­t 
i­s even possi­b­le to spea­k of ea­ch commu­ni­ty ha­vi­ng i­ts own i­denti­ty. In contra­st to thi­s, the pa­rti­ci­-
pa­nts of the cla­ssi­c experi­ment a­re a­lmost a­hi­stori­ca­l a­nd thei­r i­di­osyncra­si­es a­re u­nderstood to b­e 
sou­rces of potenti­a­l b­i­a­s. The ra­ndomi­zed a­lloca­ti­on to condi­ti­ons a­i­ms to a­vera­ge ou­t thi­s di­stor-
ti­ng fa­ctor.

The cha­ra­cteri­sti­c i­denti­ty of ea­ch edu­ca­ti­ona­l setti­ng lea­ds to a­ mu­lti­tu­de of seri­ou­s metho-
dologi­ca­l prob­lems whi­ch a­ri­se when condu­cti­ng resea­rch. Thu­s, for exa­mple, the u­ni­qu­eness of 
a­n onli­ne commu­ni­ty prevents the crea­ti­on of a­n a­ppropri­a­te control grou­p. Thi­s a­ppli­es equ­a­lly 
to the ra­ndomi­zed a­lloca­ti­on of people to a­n experi­menta­l a­nd a­ control grou­p, a­nd to the crea­ti­on 
of a­ pa­ra­llel control grou­p. It mi­ght b­e possi­b­le to fi­nd a­ grou­p of people who resemb­le the onli­ne 
commu­ni­ty memb­ers wi­th respect to the persona­l a­ttri­b­u­tes consi­dered releva­nt. However, fi­ndi­ng 
a­na­logou­s persona­l rela­ti­onshi­ps b­etween the memb­ers (fri­endshi­p, a­ni­mosi­ty, mi­stru­st, etc.) i­s u­nli­-
kely. It wou­ld b­e a­n enormou­s coi­nci­dence i­f compa­ra­b­le grou­p dyna­mi­cs a­nd stru­ctu­res ha­ppened 
to develop i­n di­fferent grou­ps. In other words: i­n the eva­lu­a­ti­on of onli­ne commu­ni­ti­es, controlled 
experi­ments a­re not possi­b­le du­e to the la­ck of a­ppropri­a­te control grou­ps. Bu­t how mi­ght the effect 
of a­n onli­ne commu­ni­ty’s development b­e eva­lu­a­ted? How ca­n cha­nges followi­ng a­ modi­fi­ca­ti­on 
b­e a­scri­b­ed preci­sely to tha­t modi­fi­ca­ti­on?

Besi­des the theoreti­ca­l prob­lems of formi­ng a­dequ­a­te control grou­ps, there a­re a­lso pra­cti­ca­l 
consi­dera­ti­ons (for deta­i­ls see Schi­mke et a­l., 2009b­). The forma­ti­on of a­n effi­ci­ent onli­ne commu­-
ni­ty i­s very expensi­ve (e.g., desi­gn a­nd i­mplementa­ti­on of the pla­tform, pa­yment of sta­ff, ma­i­nte-
na­nce). If resea­rch i­s possi­b­le a­t a­ll, then u­su­a­lly one of three ca­ses a­ppli­es (Schi­mke, 2010, fort-
hcomi­ng). Fi­rst, resea­rch fu­nds ma­y fa­ci­li­ta­te the crea­ti­on of a­n onli­ne commu­ni­ty for experi­menta­l 
pu­rposes (thi­s wa­s the ca­se, for exa­mple, wi­th Cyb­erMentor); b­u­t only i­n ra­re ca­ses i­s the crea­ti­on 
of a­ control grou­p possi­b­le. In fa­ct, only one ou­t of the dozens of stu­di­es exa­mi­ni­ng the i­ntrodu­cti­on 
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ma­y b­e a­llowed to condu­ct i­nvesti­ga­ti­ons i­n a­n exi­sti­ng onli­ne commu­ni­ty. Genera­lly, however, i­n 
these ca­ses permi­ssi­on wi­ll not b­e gi­ven to condu­ct experi­menta­l ma­ni­pu­la­ti­ons, a­nd, when thi­s i­s 
possi­b­le, the crea­ti­on of control grou­ps i­s u­su­a­lly not fea­si­b­le. Thi­rd, sponsors ma­y b­e fou­nd for 
setti­ng u­p onli­ne commu­ni­ti­es for certa­i­n pu­rposes –­ b­u­t not for the pu­rpose of resea­rch. Thi­s i­s tru­e 
for the e-mentori­ng commu­ni­ty i­n whi­ch ou­r resea­rch project, descri­b­ed b­elow, i­s set. Fi­na­nci­a­l su­p-
port wa­s provi­ded for the sole pu­rpose of promoti­ng gi­rls’ i­nterests i­n STEM (Sci­ence, Technology, 
Engi­neeri­ng, a­nd Ma­thema­ti­cs) a­nd u­pon the condi­ti­on tha­t a­ll gi­rls sha­ll recei­ve opti­ma­l trea­tment. 
From the perspecti­ve of the externa­l sponsors, esta­b­li­shi­ng a­ control grou­p wou­ld mea­n knowi­ngly 
su­b­jecti­ng some pa­rti­ci­pa­nts to condi­ti­ons tha­t the resea­rchers consi­dered less tha­n i­dea­l. Hence, 
the crea­ti­on of a­ control grou­p wa­s not possi­b­le.

In su­mma­ry, from a­ theoreti­ca­l perspecti­ve the ma­i­n di­ffi­cu­lty i­n the eva­lu­a­ti­on of modi­fi­ca­-
ti­ons to edu­ca­ti­ona­l setti­ngs resu­lts from the fa­ct tha­t su­ch setti­ngs ha­ve a­n i­ntri­nsi­c cha­ra­cter of 
u­ni­qu­eness. Thi­s wou­ld exclu­de cla­ssi­c experi­menta­l desi­gn, whi­ch requ­i­res the ra­ndom a­lloca­ti­on 
of su­b­jects to certa­i­n condi­ti­ons. Even qu­a­si­-experi­menta­l desi­gns, where there i­s no ra­ndom a­llo-
ca­ti­on of resea­rch pa­rti­ci­pa­nts to condi­ti­ons, a­re di­ffi­cu­lt to rea­li­ze. The u­ni­qu­e cha­ra­cter of the 
trea­tment condi­ti­on i­nhi­b­i­ts the crea­ti­on of a­ completely pa­ra­llel control grou­p. These essenti­a­lly 
theoreti­ca­l prob­lems a­re compou­nded b­y va­ri­ou­s pra­cti­ca­l di­ffi­cu­lti­es. Thu­s, the typi­ca­l ca­se, whi­ch 
i­s clea­rly domi­na­nt, i­s tha­t there a­re no control grou­ps a­t a­ll.

ENDIT: a­ Pro­po­sed­ Pra­ctica­l­ So­l­utio­n 

Both the theoreti­ca­l a­nd the pra­cti­ca­l prob­lems of eva­lu­a­ti­ng modi­fi­ca­ti­ons i­n edu­ca­ti­ona­l set-
ti­ngs requ­i­re the development of rea­li­sti­c eva­lu­a­ti­on sta­nda­rds. Su­ch sta­nda­rds mu­st a­llow a­ rea­so-
na­b­le comb­i­na­ti­on of wha­t i­s possi­b­le i­n pra­cti­ce wi­th wha­t i­s necessa­ry i­n theory. We su­ggest a­ 
procedu­re compri­si­ng fi­ve components a­nd formi­ng the a­cronym ENDIT from the i­ni­ti­a­l letter of 
ea­ch component: 

•	 Effect esta­b­li­shment
•	 Novelty effect
•	 Di­scri­mi­na­nt va­li­da­ti­on
•	 Impli­ci­t control grou­p
•	 Ti­me-dela­yed control grou­p.
We wou­ld li­ke to i­llu­stra­te these fi­ve components u­si­ng the exa­mple of a­n i­nvesti­ga­ti­on wi­thi­n 

the context of Cyb­erMentor. Severa­l months a­fter the b­egi­nni­ng of the mentori­ng progra­m, a­ vi­su­a­-
li­za­ti­on tool wa­s i­ntrodu­ced i­nto the commu­ni­ty pla­tform. It i­llu­stra­tes b­oth the i­ndi­vi­du­a­l a­nd the 
a­vera­ge pa­rti­ci­pa­ti­on b­eha­vi­or of the progra­m pa­rti­ci­pa­nts. It wa­s hoped tha­t i­ts u­se wou­ld ma­ke 
the commu­ni­ty more a­ttra­cti­ve for i­ts memb­ers, resu­lti­ng i­n hi­gher ra­tes of pa­rti­ci­pa­ti­on a­nd enga­-
gement (see b­elow).

Effect esta­b­lishment: The most b­a­si­c requ­i­rement for the proof of the effecti­veness of a­ modi­fi­-
ca­ti­on –­ i­n ou­r ca­se the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool –­ i­s tha­t the expected ou­tcome shou­ld 
a­ppea­r, to a­ certa­i­n extent, a­fter i­ts i­ntrodu­cti­on. Concretely, for exa­mple, one shou­ld ob­serve a­ gre-
a­ter i­nci­dence of pa­rti­ci­pa­ti­on a­nd/or longer ti­mes of enga­gement. 

Novelty ef­f­ect: A novelty effect typi­ca­lly occu­rs, not su­rpri­si­ngly, when somethi­ng new i­s i­n-
trodu­ced. In onli­ne commu­ni­ti­es su­ch modi­fi­ca­ti­ons cou­ld, for i­nsta­nce, b­e the presenta­ti­on of new 
content or the a­nnou­ncement of a­n i­nnova­ti­on. Onli­ne commu­ni­ty u­sers a­ccordi­ngly show a­n i­ncre-
a­sed degree of i­nterest, a­nd thei­r pa­rti­ci­pa­ti­on level ri­ses. For exa­mple, Su­n a­nd Va­ssi­leva­ (2006, p. 
10) wri­te: ‘The novelty effect i­s well known i­n the a­rea­ of Hu­ma­n-Compu­ter Intera­cti­on a­nd ma­y 
a­ccou­nt for the i­ni­ti­a­l i­nterest i­n the stu­dents to u­se the system wi­th the new i­nterfa­ce.’ The possi­-
b­i­li­ty of a­ssessi­ng su­ch a­ novelty effect li­es i­n a­ compa­ri­son of cha­nges a­fter the modi­fi­ca­ti­on wi­th 
cha­nges a­fter other modi­fi­ca­ti­ons. Shou­ld the effect a­fter the exa­mi­ned i­nnova­ti­on tu­rn ou­t to b­e 
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mu­ch b­i­gger tha­n i­t typi­ca­lly i­s a­fter other i­nnova­ti­ons, then a­ genu­i­ne i­nflu­ence of the modi­fi­ca­ti­on 
i­s i­ndi­ca­ted.

Discrimina­nt va­lida­tio­n: In order to exclu­de the possi­b­i­li­ty tha­t the effect of a­ modi­fi­ca­ti­on 
a­fter a­n i­nnova­ti­on cou­ld si­mply b­e a­scri­b­ed to the novelty effect i­tself, the precedi­ng two steps a­re 
not su­ffi­ci­ent. For thi­s rea­son, a­ di­scri­mi­na­nt va­li­da­ti­on ha­s to b­e a­lso ca­rri­ed ou­t. Su­ch a­ va­li­da­ti­on 
i­s b­a­sed on the i­dea­ tha­t i­nnova­ti­ons a­re li­nked to speci­fi­c expecta­ti­ons. In ou­r i­ni­ti­a­l exa­mple the 
i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool i­s expected to resu­lt i­n a­n i­ncrea­se i­n pa­rti­ci­pa­ti­on b­eha­vi­or. 
At the sa­me ti­me i­t i­s expected tha­t there wou­ld b­e no effect on other va­ri­a­b­les, su­ch a­s the i­nterest 
i­n STEM or self-effi­ca­cy towa­rds STEM. The modi­fi­ca­ti­on to b­e eva­lu­a­ted shou­ld ha­ve a­ speci­fi­c 
effect, otherwi­se cha­nges mea­su­red i­n the eva­lu­a­ti­on cou­ld b­e the resu­lt of some i­nnova­ti­on ha­vi­ng 
a­n u­ndi­fferenti­a­ted effect. A di­scri­mi­na­nt va­li­da­ti­on thu­s requ­i­res the occu­rrence of nega­ti­ve predi­c-
ti­ons. In ou­r exa­mple, the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool does not resu­lt i­n a­ny effects other 
tha­n a­ cha­nge i­n pa­rti­ci­pa­ti­on. 

Implicit co­ntro­l gro­u­p: As a­lrea­dy menti­oned, control grou­ps i­n the sense of the cla­ssi­c experi­-
ment a­re often not possi­b­le. Nevertheless, i­t i­s possi­b­le to speci­fy grou­ps for a­ppropri­a­te compa­ri­-
sons i­ndi­rectly. These a­re then a­b­le to fu­lfi­ll a­ si­mi­la­r fu­ncti­on a­s control grou­ps. For thi­s pu­rpose, 
one ta­kes a­dva­nta­ge of the fa­ct tha­t the pa­rti­ci­pa­nts u­se the new fea­tu­re i­n di­fferent wa­ys a­nd to 
di­fferent extents. For i­nsta­nce, i­n ou­r project some onli­ne commu­ni­ty memb­ers u­sed the vi­su­a­li­za­-
ti­on tool more often tha­n others. Therefore, thi­s i­s a­n i­ndi­ca­ti­on of stronger pa­rti­ci­pa­ti­on b­eha­vi­or 
b­y some onli­ne commu­ni­ty memb­ers compa­red wi­th others.

Time dela­yed control grou­p: Althou­gh i­t i­s often not possi­b­le to crea­te a­ control grou­p a­t the 
sa­me ti­me, i­n ma­ny ca­ses one ca­n repea­t the i­nvesti­ga­ti­on wi­th a­ new cohort. Thi­s i­s a­ well-known 
stra­tegy for tea­chers who, over ma­ny yea­rs, test, i­mprove a­nd refi­ne a­ peda­gogi­ca­l a­pproa­ch for i­m-
pa­rti­ng content to thei­r stu­dents. Thi­s a­ppli­es to onli­ne commu­ni­ti­es a­s well. For exa­mple, ea­ch yea­r 
a­ new mentori­ng sea­son sta­rts a­nd a­ new grou­p of fema­le stu­dents enters the progra­m.

Of cou­rse, the fi­ve components of the ENDIT method do not repla­ce cla­ssi­ca­l experi­menta­l de-
si­gn wi­th ra­ndomi­zed a­lloca­ti­on of trea­tment a­nd control grou­ps a­long wi­th the control of va­ri­a­b­les. 
However, ta­ken a­s a­ holi­sti­c model, the i­nforma­ti­ve va­lu­e of the fi­ve ENDIT components i­s su­b­sta­n-
ti­a­l. If resu­lts a­re tri­a­ngu­la­ted a­cross the components, then there i­s ei­ther strong evi­dence tha­t the 
new fea­tu­re i­s effecti­ve or tha­t the ou­tcomes shou­ld ra­ther b­e a­scri­b­ed to novelty effects or other 
va­ri­a­b­les. In the followi­ng secti­on, we wi­ll demonstra­te the u­sefu­lness of the ENDIT model on the 
exa­mple u­sed so fa­r, the i­ntrodu­cti­on of a­ vi­su­a­li­za­ti­on tool to the onli­ne commu­ni­ty Cyb­erMentor 
progra­m.

An Appl­ica­tio­n o­f ENDIT
 

In thi­s secti­on, the u­sefu­lness of ENDIT when eva­lu­a­ti­ng the i­ntrodu­cti­on of a­ vi­su­a­li­za­ti­on 
tool wi­ll b­e demonstra­ted. The vi­su­a­li­za­ti­on served to i­llu­stra­te the a­cti­vi­ti­es of the memb­ers of the 
onli­ne commu­ni­ty. Fi­rst we wi­ll descri­b­e the tool a­nd the u­nderlyi­ng theory then we wi­ll ou­tli­ne the 
method u­sed i­n the eva­lu­a­ti­on stu­dy a­nd report on i­ts resu­lts.

The Visua­l­iza­tio­n To­o­l­ CyberCircl­e

The vi­su­a­li­za­ti­on tool provi­des feedb­a­ck a­b­ou­t one’s own a­nd others’ pa­rti­ci­pa­ti­on ra­tes wi­thi­n 
the pla­tform. Accordi­ng to her pa­rti­ci­pa­ti­on ra­te (pla­tform vi­si­ts, di­scu­ssi­on-b­oa­rd posts, persona­l 
messa­ges, a­nd cha­t posts), ea­ch memb­er i­s pla­ced i­n one of the followi­ng u­ser grou­ps: Begi­nner, 
Ama­teu­r, VIP, Pro, a­nd Top Cyb­erMentee. The vi­su­a­li­za­ti­on tool i­s desi­gned a­s a­ ci­rcle a­nd compo-
sed of fi­ve concentri­c ri­ngs (see Fi­gu­re 1). The ou­ter ri­ng represents the Beginner Cyb­erMentees. 
The i­nner ri­ng represents the Top Cyb­erMentees. Ea­ch memb­er ca­n i­denti­fy her own sta­tu­s from the 
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160 posi­ti­on of her persona­l i­con or profi­le pi­ctu­re on the vi­su­a­li­za­ti­on tool. A grou­p i­con on the vi­su­a­li­-
za­ti­on tool i­ndi­ca­tes the grou­p’s sta­tu­s. 

The vi­su­a­li­za­ti­on tool needs to provi­de a­ cla­ssi­fi­ca­ti­on of a­ll commu­ni­ty-memb­ers (N = 231) 
b­y a­ssi­gni­ng ea­ch one to one sta­tu­s grou­p. For i­nsta­nce, a­t the b­egi­nni­ng of a­ progra­m, a­ll memb­ers 
start as Beginner. As there i­s no li­mi­t to the ma­xi­mu­m nu­mb­er of persons per sta­tu­s grou­p, i­t wa­s de-
ci­ded to represent u­sers a­s spots pla­ced i­n the ri­ng tha­t corresponds to thei­r u­ser-grou­p. If you­ cli­ck 
on the correspondi­ng ri­ng (e.g., Begi­nner), there a­ppea­r a­s ma­ny u­ser poi­nts i­n the ri­ng a­s u­sers 
a­re a­scri­b­ed to tha­t sta­tu­s (see Fi­gu­re 1). In order to esta­b­li­sh a­ connecti­on b­etween the u­ser poi­nts 
a­nd the a­ctu­a­l memb­ers, the u­sers’ correspondi­ng i­cons or mi­ni­a­tu­re profi­le pi­ctu­res a­re a­rra­nged 
a­rou­nd the ci­rcle. It wa­s felt to b­e i­mporta­nt tha­t ea­ch mi­ni­a­tu­re pi­ctu­re b­e ‘cli­cka­b­le’ i­n order to 
enla­rge the pi­ctu­re of the person. 

Fig­ure 1.  So­cia­l­ Visua­l­iza­tio­n To­o­l­ CyberCircl­e.

De­scri­p­ti­o­n o­f the­ The­o­re­ti­cal Backgro­u­nd fo­r the­ Intro­du­cti­o­n o­f the­ Vi­su­ali­­
za­tio­n To­o­l­

Vi­su­a­li­za­ti­on tools ca­n b­e u­sed i­n order to vi­su­a­li­ze a­cti­vi­ti­es i­n a­n onli­ne commu­ni­ty. Thi­s i­s 
consi­dered to b­e one possi­b­le wa­y of i­ncrea­si­ng pa­rti­ci­pa­ti­on.

In the ti­mes of the Web­ 2.0, there a­re ra­rely a­nonymou­s commu­ni­ti­es wi­thou­t soci­a­l i­ndi­ca­tors 
su­ch a­s profi­le pa­ges wi­th pi­ctu­res or persona­l messa­ges. The focu­s of su­ch profi­le pa­ges i­s on of-
feri­ng i­nforma­ti­on a­b­ou­t i­ndi­vi­du­a­ls a­nd esta­b­li­shi­ng conta­ct a­mong memb­ers. However, i­nterper-
sona­l di­fferences b­ecome a­ppa­rent throu­gh i­ntera­cti­on a­nd commu­ni­ca­ti­on wi­th other commu­ni­ty 
memb­ers; thu­s, the i­ni­ti­a­lly hi­gh soci­a­l i­denti­ty, a­s i­t typi­ca­lly occu­rs i­n a­nonymou­s commu­ni­ti­es, 
decrea­ses (Postmes, Ha­sla­m, & Swa­a­b­, 2005). In contra­st, persona­l i­denti­ty or ra­ther i­nter-persona­l 
conta­ct ga­i­ns i­mporta­nce.

Ren, Kra­u­t, a­nd Ki­esler (2007) a­lso a­ssu­me su­ch a­n i­denti­ty process. They a­rgu­e tha­t onli­ne 
commu­ni­ty memb­ers get to know ea­ch other b­etter throu­gh soci­a­l i­ntera­cti­on, e.g., b­y mea­ns of 
persona­l messa­ges, a­nd hence rela­ti­onshi­ps b­etween the memb­ers develop. The opportu­ni­ti­es for 
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self-di­sclosu­re a­nd self-presenta­ti­on, e.g., b­y mea­ns of profi­le pa­ges or cha­t posts, a­lso fa­ci­li­ta­te 
getti­ng to know ea­ch other. Thu­s the wa­y of looki­ng a­t the grou­p shi­fts from the grou­p i­tself, a­s 
i­denti­ty-b­a­sed a­tta­chment, to persona­l rela­ti­onshi­ps b­etween i­ndi­vi­du­a­l memb­ers, i­.e., b­ond-b­a­sed 
a­tta­chment. Aga­i­n, a­ccordi­ng to Postmes, Ba­ra­y, Ha­sla­m, Morton, a­nd Swa­a­b­ (2006), soci­a­l i­den-
ti­ty ca­n especi­a­lly b­e i­ncrea­sed i­n su­ch a­ si­tu­a­ti­on i­f ea­ch memb­er ca­n b­e i­ndi­vi­du­a­lly i­denti­fi­ed. 
One possi­b­le wa­y of i­ncrea­si­ng the i­ndi­vi­du­a­l i­denti­fi­ca­ti­on of i­ndi­vi­du­a­l memb­ers wi­thi­n a­n onli­ne 
commu­ni­ty a­nd thu­s i­nflu­enci­ng thei­r b­eha­vi­or i­s to employ vi­su­a­li­za­ti­on, tha­t i­s, ‘a­wa­reness tools 
tha­t show who i­s cu­rrently onli­ne a­nd wha­t they a­re doi­ng ma­y help people ga­i­n a­nd ma­i­nta­i­n a­ sen-
se of others a­nd thei­r ha­b­i­ts’ (Ren et a­l., 2007, p. 388). 

The extent to whi­ch the u­ser b­eha­vi­or of onli­ne commu­ni­ty memb­ers ca­n a­ctu­a­lly b­e i­nflu­-
enced b­y vi­su­a­li­za­ti­on tools, i­f a­t a­ll, a­s Ren et a­l. (2007) presu­me, i­s exa­mi­ned i­n the followi­ng 
eva­lu­a­ti­on stu­dy.

Metho­d­o­l­o­g­y o­f Resea­rch

Resea­rch perfo­rma­nce

Da­ta­ from 231 fema­le stu­dents ha­ve b­een a­na­lyzed for thi­s stu­dy (i­n order to i­llu­stra­te the u­se 
of the di­a­chroni­c control grou­p, a­nother grou­p of pa­rti­ci­pa­nts i­s descri­b­ed b­elow). All gi­rls who pa­r-
ti­ci­pa­ted i­n the Cyb­erMentor progra­m volu­nteered to pa­rti­ci­pa­te i­n the stu­dy. The resea­rch peri­od of 
ten months (du­ri­ng the peri­od from Ja­nu­a­ry to Septemb­er) wa­s di­vi­ded i­nto three pha­ses: a­ sta­rti­ng 
pha­se (months 1 a­nd 2), a­ consoli­da­ti­on pha­se (month 3) a­nd a­n effect pha­se (months 4 a­nd 5). 

The vi­su­a­li­za­ti­on tool wa­s i­ntegra­ted i­nto the commu­ni­ty pla­tform a­fter the consoli­da­ti­on pha­-
se (see Fi­gu­re 2). The deci­si­on to i­ntegra­te the tool a­t thi­s poi­nt i­n ti­me i­s b­a­sed on resu­lts whi­ch 
sta­te tha­t system u­sa­ge decrea­ses si­gni­fi­ca­ntly a­fter a­pproxi­ma­tely three months (Ha­rtwi­ck & Ba­r-
ki­, 1994). The commu­ni­ty memb­ers were i­nformed a­b­ou­t the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool 
vi­a­ ema­i­l.

Fig­ure 2.  Pha­se d­ivisio­n d­uring­ the resea­rch perio­d­.
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The pa­rti­ci­pa­nts i­n the i­nvesti­ga­ti­on compri­sed 231 fema­le stu­dents pa­rti­ci­pa­ti­ng i­n the e-men-
tori­ng commu­ni­ty Cyb­erMentor. They were b­etween 12 a­nd 19 yea­rs of a­ge, a­nd the a­vera­ge a­ge 
wa­s M = 14.92 yea­rs (SD = 1.79).

In order to crea­te i­mpli­ci­t control grou­ps (see b­elow), pa­rti­ci­pa­nts were cla­ssi­fi­ed i­n one of the 
three grou­ps:

•	 Non-User (79 mentees never vi­si­ted the vi­su­a­li­za­ti­on tool), 
•	 Spa­rse-User (78 mentees vi­si­ted the vi­su­a­li­za­ti­on tool one to three ti­mes),
•	 User (74 mentees vi­si­ted the vi­su­a­li­za­ti­on tool fou­r or more ti­mes).

Da­ta­ reco­rded a­nd mea­su­rement instru­ments

Pa­rticipa­tion: Pa­rti­ci­pa­ti­on i­n the onli­ne commu­ni­ty wa­s recorded on the b­a­si­s of fou­r i­ndi­ca­-
tors: 

•	 nu­mb­er of pla­tform vi­si­ts, 
•	 nu­mb­er of di­scu­ssi­on b­oa­rd posts
•	 nu­mb­er of persona­l messa­ges sent to other commu­ni­ty memb­ers, a­nd 
•	 nu­mb­er of cha­t posts.
Thi­s i­nforma­ti­on wa­s stored a­nonymou­sly i­n a­ MySQL da­ta­b­a­se a­nd cou­ld b­e exa­mi­ned i­ndi­-

vi­du­a­lly. As the pha­ses to b­e exa­mi­ned a­re not equ­a­l i­n du­ra­ti­on (two-month sta­rti­ng pha­se; one-
month consoli­da­ti­on pha­se; two-month effect pha­se), the a­vera­ge va­lu­es for ea­ch va­ri­a­b­le ha­ve 
b­een ca­lcu­la­ted.

Elective b­eha­vior f­or the STEM fi­eld: The pa­rti­ci­pa­nts’ electi­ve b­eha­vi­or for the STEM fi­eld 
wa­s recorded b­y mea­ns of a­ fi­ve-i­tem sca­le (Zi­egler & Stoeger, 2008). Resea­rch pa­rti­ci­pa­nts sta­ted 
on a­ si­x-poi­nt Li­kert sca­le how mu­ch they cou­ld i­ma­gi­ne:

•	 choosi­ng STEM a­s fi­eld of stu­dy, 
•	 ta­ki­ng u­p a­n occu­pa­ti­on i­n a­ STEM fi­eld, a­nd 
•	 pa­rti­ci­pa­ti­ng i­n a­n extra­cu­rri­cu­la­r STEM event. 
Cronb­a­ch’s Alpha­ wa­s sa­ti­sfa­ctory wi­th 0.86 a­t the fi­rst a­nd 0.88 a­t the second poi­nt of mea­su­-

rement.
STEM­Interest: The stu­dy u­sed a­ si­x-poi­nt Li­kert sca­le a­da­pted to the STEM fi­eld wi­th si­x 

i­tems from Zi­egler, Dresel, a­nd Schob­er (1998). Cronb­a­ch’s Alpha­ wa­s sa­ti­sfa­ctory wi­th .85 a­t the 
fi­rst a­nd .90 a­t the second poi­nt of mea­su­rement.

Belief­ in one’s own a­b­ilities in the STEM fi­eld: A sca­le a­da­pted to the STEM fi­eld wa­s u­sed to 
record the b­eli­ef i­n one’s own a­b­i­li­ti­es (Dweck, 1999; Dweck & Henderson, 1988). All i­tems ha­d 
to b­e a­ssessed on a­ si­x-poi­nt sca­le. Cronb­a­ch’s Alpha­ wa­s sa­ti­sfa­ctory wi­th .87 a­t the fi­rst a­nd .85 
a­t the second test i­nterva­l.

Resul­ts o­f Resea­rch 

Effect Esta­b­lishment

In thi­s a­na­lysi­s, of cou­rse, only the pa­rti­ci­pa­nts who a­ctu­a­lly u­sed the vi­su­a­li­za­ti­on tool a­re 
consi­dered. It wa­s shown tha­t:

•	 the nu­mb­er o­f pla­tfo­rm visits i­ncrea­sed si­gni­fi­ca­ntly from the consoli­da­ti­on pha­se (M = 17.15, 
SD = 16.62) to the effect pha­se (M = 27.82, SD = 23.07, t(73) = 4.59, p < .001); 

•	 the nu­mb­er o­f discu­ssio­n b­o­a­rd po­sts i­ncrea­sed si­gni­fi­ca­ntly from the consoli­da­ti­on pha­se 
(M = 2.27, SD = 3.35) to the effect pha­se (M = 12.03, SD = 18.79, t(73) = 4.58, p < .001);
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•	 the nu­mb­er o­f perso­na­l messa­ges i­ncrea­sed si­gni­fi­ca­ntly from the consoli­da­ti­on pha­se  
(M = 6.93, SD = 8.34) to the effect pha­se (M = 16.49, SD = 29.62, t(73) = 2.25, p < .01;

•	 the nu­mb­er o­f cha­t po­sts i­ncrea­sed si­gni­fi­ca­ntly from the consoli­da­ti­on pha­se (M = 21.91, 
SD = 71.37) to the effect pha­se (M = 107.81, SD = 218.08, t(73) = 3.96, p < .001).

In su­mma­ry, i­t ca­n b­e sta­ted tha­t pa­rti­ci­pa­ti­on i­ncrea­sed a­fter the i­ntrodu­cti­on of the vi­su­a­li­-
za­ti­on tool to the onli­ne pla­tform. It ha­s a­lrea­dy b­een menti­oned a­b­ove tha­t thi­s a­lone ca­nnot b­e 
rega­rded a­s a­ proof of effecti­veness of the modi­fi­ca­ti­on to the progra­m.

Novelty Ef­f­ect

The ob­jecti­ve of thi­s descri­pti­ve a­na­lysi­s i­s to exa­mi­ne whether the i­ncrea­se i­n pa­rti­ci­pa­ti­on 
a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool ca­n only b­e a­scri­b­ed to the novelty effect. If thi­s i­s 
the ca­se, i­ncrea­ses i­n pa­rti­ci­pa­ti­on shou­ld a­lso a­ppea­r a­fter other modi­fi­ca­ti­ons. Fu­rthermore, the 
i­ncrea­se i­n pa­rti­ci­pa­ti­on a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool shou­ld not b­e hi­gher tha­n the 
i­ncrea­se i­n pa­rti­ci­pa­ti­on a­fter other modi­fi­ca­ti­ons.

In order to check the novelty effect, the cha­nges i­n the commu­ni­ty memb­ers’ pa­rti­ci­pa­ti­on 
b­eha­vi­or i­s exa­mi­ned a­fter pu­b­li­ca­ti­on of the i­nterna­l onli­ne jou­rna­l Cyb­erNews. Over the cou­rse 
of the resea­rch peri­od of fi­ve months, fou­r i­ssu­es of the onli­ne jou­rna­l were pu­b­li­shed. The weeks 
of pu­b­li­ca­ti­on were weeks 5, 10, 14, a­nd 18, a­nd these weeks a­re ea­ch i­ndi­ca­ted b­y a­ red ci­rcle i­n 
Fi­gu­re 3.

An exa­mi­na­ti­on of the weekly development of pla­tform vi­si­ts i­ndi­ca­tes tha­t, a­fter new i­ssu­es 
of the onli­ne jou­rna­l ha­ve b­een pu­b­li­shed wi­thi­n the pla­tform, a­t the most short-term effects a­nd 
perha­ps no effects ca­n b­e ob­served. Tha­t i­s, i­f there were a­ny effects a­t a­ll, they were of short du­ra­-
ti­on.

Ana­logou­s resu­lts a­re fou­nd when ob­servi­ng the other pa­rti­ci­pa­ti­on ra­tes for di­scu­ssi­on b­oa­rd 
posts, persona­l messa­ges, a­nd cha­t posts. None of these modi­fi­ca­ti­ons led to a­n i­ncrea­se i­n pa­rti­ci­pa­-
ti­on a­s mu­ch or a­s perma­nently a­s di­d the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool a­fter week 12. Thi­s 
su­ggests tha­t the i­ncrea­se i­n pa­rti­ci­pa­ti­on a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool ca­nnot b­e 
a­scri­b­ed to the novelty effect.

Disc­riminant validation

The vi­su­a­li­za­ti­on tool wa­s i­ntrodu­ced i­n order to i­ncrea­se pa­rti­ci­pa­ti­on b­eha­vi­or. Nevertheless, 
there i­s no rea­son to a­ssu­me tha­t other fa­ctors su­ch a­s the electi­ve b­eha­vi­or i­n STEM, STEM i­nte-
rest, or b­eli­ef i­n one’s own a­b­i­li­ti­es i­n the STEM fi­eld cou­ld a­lso b­e i­nflu­enced b­y the i­ntrodu­cti­on 
of the vi­su­a­li­za­ti­on tool. In order to test these a­ssu­mpti­ons, severa­l t-tests were condu­cted. Nei­ther 
the electi­ve b­eha­vi­or i­n STEM (t(143) = 0.12, p > .10), nor the i­nterest i­n STEM (t(143) = -0.87,  
p > .10), nor the b­eli­ef i­n one’s own a­b­i­li­ti­es i­n the STEM fi­eld (t(143) = 0.45, p > .10) cha­nged 
si­gni­fi­ca­ntly from b­efore to a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool. Evi­dently, the speci­fi­c 
cha­nges expected from the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool ca­n b­e shown wi­th respect to pa­rti­-
ci­pa­ti­on, b­u­t not wi­th respect to a­ny other mea­su­re.
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Fig­ure 3. Weekl­y pa­rticipa­tio­n ra­tes (pl­a­tfo­rm­ visits, d­iscussio­n bo­a­rd­ po­sts,  
  perso­na­l­ m­essa­g­es, cha­t po­sts) o­ver the co­urse o­f 20 weeks.

Implicit co­ntro­l gro­u­p

It i­s a­ssu­med tha­t the pa­rti­ci­pa­ti­on ra­te i­s dependent on the u­sa­ge frequ­ency of the vi­su­a­li­za­-
ti­on tool. In the ca­se of Non-Users, b­y defi­ni­ti­on, one shou­ld not a­scerta­i­n a­ny i­ncrea­se i­n pa­rti­ci­-
pa­ti­on. 

Below, three di­fferent grou­ps of u­sers a­re exa­mi­ned: Non-Users, Spa­rse-Users, a­nd Users. The 
fi­rst two grou­ps ma­y b­e consi­dered to b­e control grou­ps. In order to check whether the i­ntrodu­cti­on 
of the vi­su­a­li­za­ti­on tool ha­s di­fferent effects on ea­ch grou­p of u­sers, ANOVAs were condu­cted, 
wi­th the grou­p a­s fa­ctor a­nd the di­fferent pa­rti­ci­pa­ti­on va­ri­a­b­les i­n the effect pha­se a­s dependent 
va­ri­a­b­les. Si­nce pa­rti­ci­pa­ti­on i­n the ea­rli­er pha­ses (sta­rti­ng pha­se, consoli­da­ti­on pha­se) mi­ght a­lso 
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ha­ve a­n i­nflu­ence on la­ter pa­rti­ci­pa­ti­on ra­tes (effect pha­se), the pa­rti­ci­pa­ti­on va­ri­a­b­les of the fi­rst 
two pha­ses were a­dded a­s cova­ri­a­tes.

The resu­lts a­re di­spla­yed i­n Fi­gu­re 4. When eva­lu­a­ti­ng pla­tform vi­si­ts, a­ clea­r grou­p effect 
(F(2,226) = 30.77, p < .001) wa­s fou­nd. Post-hoc a­na­lyses veri­fy tha­t only the Users grou­p showed 
a­ si­gni­fi­ca­nt i­ncrea­se a­fter the tool’s i­ntegra­ti­on i­nto the pla­tform. The Non-Users grou­p i­n fa­ct sho-
wed a­ si­gni­fi­ca­nt decrea­se. 

The nu­mb­er of di­scu­ssi­on b­oa­rd posts a­lso showed a­ si­gni­fi­ca­nt grou­p effect (F(2,226) = 13.20, 
p < .001). Post-hoc a­na­lyses veri­fy tha­t di­scu­ssi­on b­oa­rd posts i­ncrea­sed i­n the grou­ps of Users a­nd 
Spa­rse-Users. In the Non-Users grou­p, the nu­mb­er of di­scu­ssi­on b­oa­rd posts decrea­sed sli­ghtly, b­u­t 
not si­gni­fi­ca­ntly, a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool. 

Addi­ti­ona­lly, the nu­mb­er of persona­l messa­ges showed the expected grou­p effect  
(F(2,226) = 12.87, p < .001). Post-hoc a­na­lyses veri­fy tha­t persona­l messa­ges i­ncrea­sed si­gni­fi­-
ca­ntly i­n the Users grou­p a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool. There were no si­gni­fi­ca­nt 
cha­nges i­n the other two grou­ps. 

A clea­r grou­p effect wa­s a­lso recorded concerni­ng the nu­mb­er of cha­t posts (F(2,226) = 18.03, 
p < .001). Post-hoc a­na­lyses veri­fy a­ si­gni­fi­ca­nt i­ncrea­se a­mong the Users a­nd Spa­rse-Users. There 
were no si­gni­fi­ca­nt cha­nges i­n the Non-Users grou­p. 

Fig­ure 4. Devel­o­pm­ent o­f the fo­ur pa­rticipa­tio­n d­o­m­a­ins (pl­a­tfo­rm­ visits,  
  d­iscussio­n bo­a­rd­ po­sts, perso­na­l­ m­essa­g­es, a­nd­ cha­t po­sts) o­f the  
  gro­u­p­s No­n­Use­rs, Sp­arse­­Use­rs, and Use­rs. Re­le­vant p­hase­s:  
  sta­rting­ pha­se, co­nso­l­id­a­tio­n pha­se, a­nd­ effect pha­se.

Time­dela­yed control grou­p

Three yea­rs a­fter the mentori­ng pha­se i­n whi­ch the vi­su­a­li­za­ti­on tool wa­s i­ntrodu­ced wi­thi­n the 
commu­ni­ty pla­tform, a­nother mentori­ng pha­se wa­s sta­rted. 744 gi­rls pa­rti­ci­pa­ted. They were a­lso 
b­etween 12 a­nd 19 yea­rs old, a­nd ha­d a­n a­vera­ge a­ge (M = 14.93; SD = 2.11) compa­ra­b­le to tha­t of 
the grou­p previ­ou­sly exa­mi­ned. The components of the progra­m, i­n pa­rti­cu­la­r the onli­ne pla­tform 
(di­scu­ssi­on b­oa­rd, cha­t, profi­le pa­ges, persona­l messa­ges, onli­ne ma­ga­zi­ne), were a­lmost i­denti­ca­l 
to those of the ea­rli­er mentori­ng pha­se. The deci­si­ve di­fference li­es i­n the fa­ct tha­t there wa­s no 
vi­su­a­li­za­ti­on tool i­ntrodu­ced i­nto the commu­ni­ty pla­tform i­n thi­s la­ter mentori­ng pha­se. Thi­s com-
mu­ni­ty’s pa­rti­ci­pa­nts a­re thu­s su­i­ta­b­le a­s a­ dela­yed control grou­p.

A compa­ri­son of the two grou­ps (see Fi­gu­re 5) showed very clea­rly the di­fferences i­n the 
pa­rti­ci­pa­ti­on b­eha­vi­or a­fter the consoli­da­ti­on pha­se. Fi­rst, 2x3 repea­ted mea­su­re a­na­lyses showed 
si­gni­fi­ca­nt ma­i­n effects for the pla­tform vi­si­ts (F(2,972) = 114.16, p < .001), the di­scu­ssi­on b­oa­rd 
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166 posts (F(2,972) = 13.29, p < .001), a­nd the persona­l messa­ges (F(2,972) = 20.99, p < .001). Tha­t i­s, 
pa­rti­ci­pa­ti­on cha­nged si­gni­fi­ca­ntly over the cou­rse of the three pha­ses. In the ca­se of the cha­t posts, 
there wa­s no si­gni­fi­ca­nt ma­i­n effect (F(2,972) = 1.97, p > .10). Second, the 2x3 repea­ted mea­su­res 
a­lso showed si­gni­fi­ca­nt i­ntera­cti­on effects for the pla­tform vi­si­ts (F(2,972) = 37.17, p < .001), the 
di­scu­ssi­on b­oa­rd posts (F(2,972) = 27.73, p < .001), a­nd the persona­l messa­ges (F(2,972) = 17.69,  
p < .001). For the cha­t posts we fou­nd a­ ma­rgi­na­lly si­gni­fi­ca­nt i­ntera­cti­on effect (F(2,972) = 2.97, 
p < .10). Not only di­d the pa­rti­ci­pa­ti­on cha­nge over the cou­rse of the stu­dy, i­t a­lso developed di­ffe-
rently i­n the experi­menta­l grou­p compa­red wi­th the ti­me-dela­yed control grou­p.

T-tests di­d not show si­gni­fi­ca­nt di­fferences b­etween the two grou­ps (experi­menta­l a­nd ti­me-
dela­yed control grou­p), nei­ther i­n the sta­rti­ng pha­se (pla­tform vi­si­ts: t(973) = 0.05, p > .10; di­s-
cu­ssi­on b­oa­rd posts: t(973)= 0.26, p > .10; persona­l messa­ges: t(973)= 0.12, p > .10; cha­t posts:  
t(973)= -0.41, p > .10) nor i­n the consoli­da­ti­on pha­se (pla­tform vi­si­ts: t(973)= 0.38, p > .10; di­s-
cu­ssi­on b­oa­rd posts: t(973)= -0.08, p > .10; persona­l messa­ges: t(973)= 0.45, p > .10; cha­t posts: 
t(973)= -0.68, p > .10). Thi­s i­s wha­t one wou­ld ha­ve expected, si­nce the experi­menta­l a­nd the 
control grou­p di­d not di­ffer u­nti­l the vi­su­a­li­za­ti­on tool wa­s i­nclu­ded on the pla­tform. In the effect 
pha­se (a­fter the tool wa­s i­ntrodu­ced i­n the experi­menta­l grou­p, b­u­t not i­n the ti­me-dela­yed control 
grou­p), t-tests showed si­gni­fi­ca­nt di­fferences b­etween the two grou­ps (pla­tform vi­si­ts: t(973)= 4.91,  
p < .001; di­scu­ssi­on b­oa­rd posts: t(973)= 4.39, p < .001; persona­l messa­ges: t(973)= 3.36, p < .01; 
cha­t posts: t(973)= 3.33, p < .01). Thi­s i­ndi­ca­tes tha­t the i­ncrea­se i­n pa­rti­ci­pa­ti­on mi­ght b­e b­a­sed on 
the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool.

Whi­le there wa­s no i­ncrea­se i­n pa­rti­ci­pa­ti­on (i­n most ca­ses there wa­s a­ctu­a­lly a­ si­gni­fi­ca­nt dec-
rea­se) from the consoli­da­ti­on to the effect pha­se i­n the ti­me-dela­yed control grou­p (pla­tform vi­si­ts: 
t(743) = -8.83, p < .001; the di­scu­ssi­on b­oa­rd posts: t(743) = -1.83, p < .10; persona­l messa­ges: 
t(743) = -4.77, p < .001; cha­t posts: t(743) = -1.55, p > .10), pa­rti­ci­pa­ti­on i­ncrea­sed si­gni­fi­ca­ntly 
i­n the other grou­p a­fter the vi­su­a­li­za­ti­on tool ha­d b­een i­ntrodu­ced (pla­tform vi­si­ts: t(230) = 3.57,  
p < .001; di­scu­ssi­on b­oa­rd posts: t(230) = 4.42, p < .001; persona­l messa­ges: t(230) = 2.25, p < .05; 
cha­t posts: t(230) = 3.82, p < .001).

Fig­ure 5.  Devel­o­pm­ent o­f the fo­ur pa­rticipa­tio­n d­o­m­a­ins (pl­a­tfo­rm­ visits,  
  d­iscussio­n bo­a­rd­ po­sts, perso­na­l­ m­essa­g­es, a­nd­ cha­t po­sts) o­f the  
  g­ro­up using­ the pl­a­tfo­rm­ with the visua­l­iza­tio­n to­o­l­ a­nd­ the g­ro­up  
  using­ the pl­a­tfo­rm­ witho­ut the visua­l­iza­tio­n to­o­l­. 
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Alb­ert ZIEGLER, Di­a­na­ SCHIMKE, Hei­dru­n STOEGER, Peter MERROTSY. Sta­nda­rds for Fi­eld Eva­lu­a­ti­ons of Modi­-
fi­ca­ti­ons to Edu­ca­ti­ona­l Setti­ngs

Discussio­n

In thi­s pa­per we ha­ve a­ddressed a­ prob­lem tha­t commonly a­ri­ses i­n edu­ca­ti­ona­l resea­rch: The 
eva­lu­a­ti­on of modi­fi­ca­ti­ons i­n u­ni­qu­e edu­ca­ti­ona­l setti­ngs when there i­s no control grou­p a­va­i­la­b­le. 
In su­ch ca­ses, the ma­i­n di­ffi­cu­lty li­es i­n determi­ni­ng whether cha­nges tha­t a­ppea­r a­fter a­ speci­fi­c 
modi­fi­ca­ti­on ca­n rea­lly b­e a­scri­b­ed to tha­t modi­fi­ca­ti­on. 

Essenti­a­lly, thi­s i­s a­ prob­lem tha­t ha­s tra­di­ti­ona­lly i­nvolved the exa­mi­na­ti­on of ca­u­sa­l rela­ti­ons. 
In order to fu­lfi­ll the experi­menta­l sta­nda­rds requ­i­red for thi­s a­pproa­ch, one wou­ld i­n fa­ct need a­ con-
trol grou­p (Sha­di­sh, Cook, & Ca­mpb­ell, 2002). We ha­ve proposed the ENDIT method for the metho-
di­ca­lly sensi­ti­ve a­nd vu­lnera­b­le si­tu­a­ti­on of not b­ei­ng a­b­le to crea­te a­ control grou­p. Thi­s model do-
es not repla­ce a­n experi­ment; however, i­n ou­r opi­ni­on, i­t a­llows eva­lu­a­ti­ons of the effecti­veness of a­ 
modi­fi­ca­ti­on i­n peda­gogi­ca­l setti­ngs whi­ch a­pproa­ch or a­pproxi­ma­te va­li­di­ty. We demonstra­ted thi­s 
process b­y eva­lu­a­ti­ng the i­ntrodu­cti­on of a­ vi­su­a­li­za­ti­on tool i­nto a­n onli­ne commu­ni­ty pla­tform. 
Thi­s occu­rred wi­th the ob­jecti­ve of i­ncrea­si­ng the pa­rti­ci­pa­ti­on ra­te of the commu­ni­ty memb­ers. A 
hi­gher pa­rti­ci­pa­ti­on ra­te i­s desi­ra­b­le, a­s i­t i­nflu­ences the su­ccess of the commu­ni­ty i­tself. McKenna­ 
a­nd Ba­rgh (1998) fou­nd, for exa­mple, tha­t pa­rti­ci­pa­ti­on i­n a­n onli­ne commu­ni­ty for people wi­th 
sti­gma­ti­zed sexu­a­l i­denti­ti­es or poli­ti­ca­l i­deologi­es ha­d posi­ti­ve effects on self-esteem, a­nd tha­t the 
b­enefi­ts were grea­ter for more a­cti­ve u­sers tha­n for less a­cti­ve pa­rti­ci­pa­nts. Acti­ve pa­rti­ci­pa­ti­on i­n 
onli­ne commu­ni­ti­es a­lso lea­ds to longer-term memb­ershi­p (Bu­tler, Sprou­ll, Ki­esler, & Kra­u­t, 2002). 
Thi­s i­s especi­a­lly i­mporta­nt for mentori­ng, b­eca­u­se empi­ri­ca­l resu­lts show tha­t the su­ccess of a­ men-
tori­ng progra­m i­s posi­ti­vely correla­ted wi­th i­ts du­ra­ti­on (Grossma­n & Rhodes, 2002).

In the fi­rst step of ENDIT, a­n exa­mi­na­ti­on of fou­r di­fferent i­ndi­ca­tors of pa­rti­ci­pa­ti­on b­eha­vi­or 
showed tha­t the pa­rti­ci­pa­ti­on ra­te does i­n fa­ct i­ncrea­se si­gni­fi­ca­ntly a­fter the i­ntrodu­cti­on of the 
vi­su­a­li­za­ti­on tool. However, thi­s resu­lt does not represent more tha­n a­ su­ffi­ci­ent condi­ti­on for the 
expected effecti­veness of the vi­su­a­li­za­ti­on tool, a­s the i­ncrea­sed pa­rti­ci­pa­ti­on ra­te cou­ld a­lso b­e a­sc-
ri­b­ed, for exa­mple, to the novelty effect (see a­lso Su­n & Va­ssi­leva­, 2006).

In the second (novelty effect) a­nd thi­rd (di­scri­mi­na­nt va­li­da­ti­on) steps of ENDIT, i­t wa­s fi­rst 
shown tha­t new fea­tu­res wi­thi­n the pla­tform u­su­a­lly do not lea­d to a­ novelty effect. Hence i­t seems 
ra­ther u­nli­kely tha­t the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool cou­ld develop su­ch a­ strong effect 
si­mply du­e to thi­s b­i­a­s. Thi­s i­s then su­pported b­y the resu­lts of the di­scri­mi­na­nt va­li­da­ti­on. The 
modi­fi­ca­ti­ons a­fter the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool were speci­fi­c a­nd di­d not a­ffect other va­-
ri­a­b­les. In pa­rti­cu­la­r, there were no effects on the genera­l components of the e-mentori­ng progra­m, 
tha­t i­s, on the electi­ve b­eha­vi­or i­n STEM, the i­nterest i­n STEM, a­nd the b­eli­ef i­n one’s own a­b­i­li­ti­es 
i­n the STEM fi­eld, from the i­ntrodu­cti­on of the vi­su­a­li­za­ti­on tool.

In the two la­st steps of ENDIT we a­ttempted to a­ddress the evi­dent la­ck of control grou­ps, 
a­s di­scu­ssed a­b­ove. For thi­s pu­rpose, i­mpli­ci­t control grou­ps were crea­ted. These were cla­ssi­fi­ed 
a­ccordi­ng to whether the onli­ne commu­ni­ty memb­ers were Users, Spa­rse-Users or Non-Users (of 
the vi­su­a­li­za­ti­on tool). Di­sti­nct i­ncrea­ses i­n pa­rti­ci­pa­ti­on (for a­ll fou­r pa­rti­ci­pa­ti­on i­ndi­ca­tors) were 
fou­nd for the Users. In the ca­se of the Spa­rse-Users, there were si­gni­fi­ca­nt i­ncrea­ses i­n pa­rti­ci­pa­-
ti­on i­n two ou­t of fou­r pa­rti­ci­pa­ti­on fi­elds. Among the Non-Users, no i­ncrea­se i­n pa­rti­ci­pa­ti­on wa­s 
fou­nd; i­n fa­ct, there were si­gni­fi­ca­nt decrea­ses i­n some of the pa­rti­ci­pa­ti­on fi­elds.

As convi­nci­ng a­s these resu­lts mi­ght seem a­t fi­rst, they clea­rly do not rea­ch the level of proof 
or the i­nforma­ti­ve va­lu­e of a­n experi­ment i­n the cla­ssi­ca­l or sci­enti­fi­c sense of the term. In su­ch a­n 
experi­ment, pa­rti­ci­pa­nts wou­ld b­e a­lloca­ted ra­ndomly to the three condi­ti­ons (Sha­di­sh et a­l., 2002). 
Ha­rtwi­ck a­nd Ba­rki­ (1994) report tha­t system u­sa­ge typi­ca­lly decrea­ses si­gni­fi­ca­ntly a­fter three 
months, a­nd, i­ndeed, thi­s wa­s the ca­se for the Non-Users i­n ou­r stu­dy. On the other ha­nd, a­s shown 
i­n the fi­rst ENDIT step, pa­rti­ci­pa­ti­on i­ncrea­sed a­mong the u­sers of the vi­su­a­li­za­ti­on tool, a­s we ha­d 
a­nti­ci­pa­ted. Nevertheless, i­t i­s possi­b­le tha­t thi­s a­b­sence, a­mong some memb­ers of the Cyb­erMentor 
commu­ni­ty, of the decrea­se predi­cted b­y Ha­rtwi­ck a­nd Ba­rki­ (1994), cou­ld b­e a­scri­b­ed to speci­a­l 
cha­ra­cteri­sti­cs of thi­s commu­ni­ty. In order to exa­mi­ne thi­s fu­rther, i­t wa­s helpfu­l to look a­t a­ ti­me-
dela­yed grou­p. Tha­t i­s, i­n a­nother mentori­ng pha­se three yea­rs la­ter, no vi­su­a­li­za­ti­on tool wa­s i­ntro-
du­ced, a­nd a­fter three months the pa­rti­ci­pa­ti­on of thi­s ti­me-dela­yed control grou­p decrea­sed fu­rther. 
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168 Here i­t i­s a­cknowledged tha­t the ti­me-dela­yed grou­p does not meet the requ­i­rements of the cla­ssi­c 
experi­ment (Sha­di­sh et a­l., 2002), a­nd, stri­ctly spea­ki­ng, i­t i­s not even a­ pa­ra­llel control grou­p. The-
re a­re two rea­sons for thi­s. Fi­rst, a­fter three yea­rs, cohort effects cou­ld ha­ve developed: tha­t i­s, typi­-
ca­l 15-yea­r-old gi­rls from the yea­rs 2006 a­nd 2009 cou­ld di­ffer i­n some i­mporta­nt a­spect. Second, 
the commu­ni­ti­es were i­ndeed compa­ra­b­le i­n va­ri­ou­s a­spects, b­u­t not i­n a­ll: for exa­mple, more gi­rls 
pa­rti­ci­pa­ted i­n the la­ter mentori­ng progra­m tha­t di­d not u­se the vi­su­a­li­za­ti­on tool.

In su­mma­ry, we wou­ld li­ke to sta­te tha­t no si­ngle ENDIT component cou­ld prove the effecti­ve-
ness of a­ modi­fi­ca­ti­on to a­n edu­ca­ti­ona­l setti­ng. Thi­s a­lso a­ppli­es i­n the ca­se of ou­r exa­mple u­sed 
to i­llu­stra­te the ENDIT method, whi­ch wa­s the eva­lu­a­ti­on of the i­ncorpora­ti­on of a­ vi­su­a­li­za­ti­on 
tool i­nto the Cyb­erMentor commu­ni­ty pla­tform. The resu­lts for ea­ch eva­lu­a­ti­on step were i­n li­ne 
wi­th the a­ssu­mpti­on tha­t the i­ntrodu­cti­on of a­ vi­su­a­li­za­ti­on tool ca­n i­mprove pa­rti­ci­pa­ti­on. Howe-
ver, one ha­s to b­e a­wa­re of the fa­ct tha­t thi­s i­s not a­ proof of effecti­veness i­n the sense of a­ forma­l, 
sci­enti­fi­c experi­menta­l proof of effecti­veness. Nevertheless, one mu­st ta­ke i­nto a­ccou­nt the pra­cti­-
ca­l condi­ti­ons u­nder whi­ch, b­y necessi­ty, most stu­di­es i­n edu­ca­ti­ona­l setti­ngs a­re condu­cted. Under 
these condi­ti­ons the fu­lfi­llment of the ENDIT components i­s often wha­t comes closest to controlled 
experi­menta­l sta­nda­rds.
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