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Testing(temporal(hypotheses(about(response(behavior(in(Q&A(
forums(using(a(statistical(network(model(and(meta<analysis(

Chelsea'Daniels' Yoav'Bergner' ' Collin'Lynch''''Tiffany'Barnes'' ''
New(York(University( ( ( (((North(Carolina(State(University(
yoav.bergner@nyu.edu(( ( ( ( (

ABSTRACT:( In( the( e3learning( context,( social( network( analysis( (SNA)( can( be( used( to( build(
understanding(around(the(ways(students(participate(and(interact(in(online(forums.(This(study(
contributes(to(the(growing(body(of(research(that(uses(statistical(methods(to(test(hypotheses(
about(structures(in(social(networks.(Specifically,(we(show(how(statistical(analysis(can(be(used(
to( examine( the( effect( of( students’( past( online( interactions( on( their( later( participatory(
behavior,(and(to(synthesize(results(across(multiple(networks.((

Keywords:(MOOC,(social(network(analysis,(ERGM,(meta3analysis((

1( INTRODUCTION(

With(the(emergence(of(massive(open(online(courses((MOOCs)(and(increasing(reliance(on(computer(
supported(collaborative(learning((CSCL)(in(traditional(educational(contexts(there(is(an(ongoing(need(
to( increase( understanding( around( the( technical( and( social( interactions( that( define( learning(
communities(online([1,(2].(The(application(of(statistical(network(models,(such(as(exponential(random(
graph( models( (ERGM),( to( SNA( in( CSCL( provides( a( means( by( which( to( examine( whether( social(
network(structure(can(be(explained(by(hypothesized(mechanisms([3].(This(study(builds(upon(recent(
applications( of( ERGM( to( CSCL( [3,( 5],( and( explores( students’( online( behaviors( in( terms( of( the(
interactions(that(contribute(to(the(structure(of(a(social(learning(environment.((

2( CONTEXT(AND(DATA(

In( this( study(we(are( interested( in( testing(what(we( term( the( “pay3it3forward”(hypothesis:(whether(
having(received(a(response(in(previous(weeks(will(contribute(to(an(individual(responding(to(someone(
else( in( a( given( week.( This( paper( looks( at( the( pay3it3forward( hypothesis( in( the( context( of( two(
different(learning(environments:((I)(a(blended(computer(science(course(at(NCSU(with(251(registered(
students((DM),(and((II)(a(Coursera(MOOC(with(48,000(total(enrollees((BDE).(A(key(contribution(of(the(
present(work( is( in( the( treatment( of( each(week’s( response( network( as( a( sample( of( behavior( at( a(
particular( time(slice.(Results( from(multiple(weeks(are( then(combined(by(means(of(a(meta3analysis(
(two3level( model).( By( combining( the( networks( in( a( multi3level( model,( we( are( able( to( perform( a(
hypothesis(test(regarding(the(course(as(a(whole.(

3( METHODS(AND(RESULTS(

To(study( forum(participation,(we(constructed(a( series(of(networks(where(students(and( instructors(
are(nodes,(and(responses(become(directed(ties.(Forum(participation(data(was(segmented(by(week,(
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and( the( number( of( responses( a( user( received( in( the( preceding( weeks( was( modeled( as( a( node(
covariate(using(an(ERGM(to(test(our(hypothesis(in(a(given(week.((

(

Figure' 1:' “PayBitBforward”' parameter' estimates'
in'DM'dataset.'Estimates'begin'in'week'4'with'a'
lookBback'window'of'three'weeks.'

'
Table'1:'TwoBstage'least'squares'metaBanalysis'

of'“payBitBforward”'parameter'estimates'

(
Meta3analytic(
effect(size(µ(

Standard(
error(

DM_course( 0.336***( 0.017(

DM_wk6( 0.367***( 0.018(

BDE_course( 0.155***( 0.020(

(((((((((((***(indicates(p(<(0.0001(

Our(base(model(controls( for(density,(degree(distribution,(asymmetry(of( ties,(and( instructor(status.(
Previous(replies(are(aggregated(over(a(three3week(window(to(account(for(the(fading(significance(of(
past( replies.( In( addition( to( reporting(meta3analysis( results( for( the(duration(of( the( course,(we(also(
perform(a(sensitivity(analysis(on(the(size(of(the(look3back(window.(If(the(“pay3it3forward”(hypothesis(
holds,(we(expect(the(a(positive(parameter(estimate.(Figure(1(shows(a(plot(of(the(estimates(by(week.(
The(estimated(mean(meta3analytic(effect(is(shown(in(Table(1.(Also(shown(are(results(for(a(particular(
week((DM_wk6)(by(varying(the(look3back(window(from(135(weeks,(and(results(for(the(BDE(course.((

In(sum,(we(show(a(statistical(method(for(testing(hypotheses(about(network(behavior(in(online(Q&A(
forums(and(a(meta3analysis(to(temporal(effects(by(means(of(a.( It(works(for(courses(where(student(
populations(are(stable(as(well(as(online(courses(with(significant(attrition(effects.(
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