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"and Seashore (1951), sdciometric.dafa were gathered'from officials in the

- . ) v .
:Uniced States office'of Naval Research in an effort to better understand K ‘

, and Jacobson (1955) and Weiss (1956) toﬂdiscover the ihformal communication

N

. Introductiod ;" ‘ '
Nétwork analysis is a research nefhodo logy utilizing interpersonal '

-

relationships as the unit of analysis which seeks to identify the cormunica-

tion structuré in a system. The goal 1is to discover interconnected indivi-

duals who are linked by patterned communication flows and to correifte

certain network structures with factors such as success, productivity, or

satisfaction (Rogers & Agarwala-Rogers, 1976).

"  One area in which network analysis has been(z%dely used is in the study d

\J

o

of organizational communication. In early studies conducted by' Jacobson

.
3 . . |

M

their eommunication behavior. Follow up research was conducted by Weiss

€

networks in the organization, subgroupings which occurred;, and individuals

P

which linked groups together. More recently, network analysis has been :

used as one of the primary instruments\{ncluded in the ICA Communication 4

» - S

Audit designed to, analyze communication behavior in an organization. Speci~ =\ - .

/

fic coT?unication roles such as group member, isdlate)’ liaison, and bridge
' have been identified each wiﬂh clearly identified characteristics and each

sefying a unique communication function in the organization (Monge & Lindsey,

1974) . The results of- network ‘analyses. in large, complicated organizations .

J

have not only identified the pathways thrqough which information flows but
? -~

also have been usedltokcompare the formal organizational chart to the more *

3

spontaneous, informal, communication iglentified in the network analvsis to

EA . \
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.
. ’ .
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deterimine votential bottlenedks and- sources of information restriction, and :

- -

. to provide an information base to help an organizationoperaternore effective~

Network analysis and sociometric choice is a methodology which has also .

. a J * '
been used in the classroom. Most of these -studies are modeled after/Moreno's

°

4
|
|
|
|

-

ly and efficiently (Goldhaber, 1979) . : i

1

lanlmark research investigating the friendship patterns of students in

. elementary schdol (Moreno, 1953; Moreno & Jennings, 1960) Glidewell Kantor,
. 4 £ |
Smith,,and Stringer (1966) reviewed much of this early research which sought ' .
. 1
to determine the extent t-o which 1ndividual.students are acoepted by their i
- 1] . . [ ‘

N @

?

" peérs and to analyze the soial structure pf classroom groups:. Subsequent

é
research ha¥ continued to focus on the elementaryandsecoiiffz/ﬁgudent N

. assessing the relationship between soeiometric choice and factors stuch as . |
. A\ - i : ) :
achievement CMuma, 1965-'Yellott tiem, & Cowen, 1969) /self concept .. -

- \ P
. . A >

‘ (Videbeck 1960 Guardo, 1969), class participation (Ahlbrand & Hudgins, ‘

1970), rdce (Sinpletén & Asher,' 1977; Shaw 1973 Bartel, Bartel & Grill,
. . t +

—
.
a

p

|

1

, i

1973; DeVries & Edwards, lgl&f:/sex (Bonney— 1954 Gronlund 19;3), and open j
. . /’ %‘

. vereus traditional claésroom structures CHallinan,g1976). N2, T i

Speech communication researchers have . alSo sought to expl ain classroom i

r |

1

performance (Kibler Kelly, Gibson, & Gruner, 1968 Judd & Smith 1969, . v

‘Wall, 1970 Burgoon, 1971). )Only one study inVestigated the relationship j'l

) . » )

between network variables and performance (Hurt * & Priess, 1978) This

‘e < F i & L)
latest research described how communication apprehension seemed to be
Iy ) . < k" ! s -

evidenced in network patterns and how these pattérns might have influenced

iddle school performance. , . . , Sy e " ' “
, . : ~ ’ :
o . . . R . .
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The Nature of Communication Networks and Student Networks

{

Communication networks describe a sy$£em of relationships. All communi-

‘cation is essentially relational (Miller & Steinberg, 1975, pp. 46+52), and
” ’ ‘ ,oom
messages are constructed to have meaning in a relational context. The

construction of a*mességq is determined, by the participants' perceptions .of

hY
~

" the relationship believed to exist between themselves. Although partici-

pants' perceptions may iniéially.differ, as communication: progresses _the

.
" perceptions converge (Rogers & Kincaid, 1981, pp: 31-78) and participants

ked
X athieve a necessary level of coordination about their relational perceptions.
The pragmatic, significance of a message is determined by the percei‘ed
v "' )
« meaning of_the message "as part of a pattern of messages. Convargence is

.

.evidenced by an interdependent pattern of messages. If percéptual co~
3

. . . ‘
orientation 1s pregent, messages will becote more and more dependent on <
. . \ ‘ *

what preceded and followed them. Episddes become more structured and pre-

-
. . 3

, i * R N ~ ’
dictable. geedback,’a response that eljcits a response, is the minital

i

behavieral evidence of such development. Feedback is the necessary condi-

»

> s .

. tion for commumication between participants.

s

?\\ Lo There are levels of pechPtual co-ortentation and béhavioral.interde-
. , . _

i . pefdence. Minimal behavioral inﬁerdependencg is evidenced in turn-~taRing,

. " and'hinihal"bérceptual co~orientation is evidenced by agreéement that a

relatioﬁéﬁip'does, in,fact, axist. Although episodes and the perception'\

of episodes may progress from cultyral.to intimate levels, if one turn did

N i

+ not elicit another turn gr/if one participant did not agree that §ome.

4
A 3

. comminication had pccufrqd, we do not regard the participants as‘having
N * ¢

. : = . v, rom .
communicated with each other. T ?
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Communication networks are fepresentations of communication relation—

ships. If a network is to be constructed from behavioral data, researchers -
’ S
must first determine the level of relationships they seek to model and the:

level of message 1nterdependence indicating that level of relationship.
If the observations of behavioraproduce t& .ijvels of interdependence (e.g. ’
turn-taking feedback and relational control eedBack) then the research. '
must:;,l) model the network at the lower level of interdependence (e.g. ~ *

turn—fakang feedhack including the higher levels &f interdependence as

significant only ‘as stronger links at the 1ower level of analysis) 2)(dis—

» -4

a .

card the’ lesser links, or 3) model two networks. 'Thepretical‘consistency

N ~ e
o~ N

“ ¢

2

and methodological torrespondence are the kéy.
'Y ' e ,
_ The same constraints apply to netwarks constructed from perceptual .
. £ & ) .
. data. Are links defined as some intens1ty of agreement about the particular ¥

nature/level/content of the communication or is simple agreement that commu- -

nication .and/or that a particular relationship exists sufficiept7 -Questions

‘

-

such as this tust be answered befoxe data are gfthered.

. The research presented here is based on perceptual data. We are in-
< \ a-

teredted in the network thagsemerges as a product of agreed upon perceptions; :
.i»e.-reciprocated links. We regard.unreciprocated links as non—linKs, not

as weak'links (see Granovetter,>1973) Akthough. disagreement about the.

.n\}qre of a link may suggest a weak tie, we regardAdisagreement about the

very- e§istence of a 1link to be more a reflection of interfjudge reliability

than of the link itself. Agreement that a link ‘exists is the minimal level
- . “ s
of co-ortentation required to assume a relationship exists and is consis-

tent with our own model of communication. . s

[y
.

In the past, agreed upon pereeptipns have been confused with reciprocal

|
|
'

behaviors in a relationship. Reciprocal networ€>behaviors are generally re-

ferred to as-symmetrical links. The reciprocallsymmetrical and behavior-

- - «

” ¢ :
: ' : . s

" /6 . .
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" perception confusions along with the tendency of network researchers to o
] N S
redefine‘terms and create new terms has 1ed to considerable confusion and . *
) : ’ . -/

contradictory findings (Richards, 1980 Rogers & Kincaid 1981) We havEg',

‘ - She
; < [

P .
provided this brief theoretical rationale in order to clarify our assumph‘v a
N ] Q~. . ) ro-
- tions about "the mature of communication and networks. : L

. ' w L’
a v ) ’ ¢

. Our decision to discard unreciprocated links,iS'also derived from'our . :‘r

IS \ { ~ .
¢ .
' ‘

»

own view of the particular phenomena we ‘aré modeling. Student networks.
» * - , N . N N ~ ) ) ] s
. " are not the same .as orgnnizational networks.A They do ot emerge‘frdm

¢ ‘ L3N

. A t .
oo -

assigned formal rules .and begin with ah imposed structure involving echelons

f' (see Miller, 1978, pp. 595 96). -Student networks, are, however, evidence v
) ) . .
_\l-
of emerging Social systems selectively creating some structure to human

v - . - *

behavior (see Katz and Kahn, 1978 . 23 33). - . cee -

. . N

. 2 Student networks are also inherently more fragile and ugstable than v
. b4 .—. B 6! .
. ©  ,are other networks.’ The péople that £111 social,positidns thronghout a

l

. ] college career change éroupd every four years. The networks constructed

- »

= : *

around a task (e. g a classg a project@’em ) will dissipate at thé end of,
. K|

f 4 ' ‘e B
a semester.: What is more, rsuch temporary social systems may vary;as a func~ -
‘ - ~ - - . ©
4 . N ’ R P
{ tion of the.task and the nature of the information processed in ‘the network. .

5 . /.\. ‘ .

- ' The unique qualities of student networks‘attracted us to this research .

Which communication network’ variables will pred&g@ a’ student s classrboma

.

Ve y
R Y] R
\\; performance7 Do some network variables operate.as universals acfoss,differr
. ] B

a
. 1 7 .

| ent classes? Are some variables better predictbrsvofﬂperformance)in certain

“

classes? Do students at. different levels of classroom performance function

i differently in a student network9 o ERRCE .
. -;,‘ . . _~‘\

A FuiText provided by Eric - - N
. . ¥
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ST S .. "% . Network Wariables . . ’ . / .
. ’ N - * BN ’ * )
' .0t \‘ There are many.nefwork variables, which could.apply to this situation: e

s (see Rogers & Kiric‘aid, '1981, pp. 220—255). " The purposes of'this section are '

. . - -

) e explain the vamables used ‘and to develop research questions about those ' ¢
: v, N . P ,, - [4 . w ¢
A ). = ' . - N .
e o variables . N , — / T ~
. -~ i . h . . * - . v > ..
. . . l ) . . .. . - .-
”» . R-ol . . ”~ N - : . >, ¢ 5. N
. . . R ' /
5 4 . ) ) - g o ]
v, vAs social syStems develop their behavior'becomes more patterned and
LI ~ ) 5“‘ A

‘ structured. ‘The structure of corumunication networks may be ‘éxamined by classi-""

- - . . . - . .

fy1ng members according to their position in - the structure, their roles. The .

’

“ most elementary classificafion is to determine the participants (those with

Ce

. t. N

. at= least one link to another member) and the non-partic\ipants or isolates Moo

ce v A . . e - .
(those menbers with no links) S . oL 3 .
v . . 'Y
“. In an organizati,onal study, Roberts and 0'Reilly- (1978) found that. par— . X

“y

tic,;l.oants were the bettEr performers, mere satis\fied with ‘their iobs and

. N . .. < 2 o
s s more coxmnitted to the organiZation. We know of students in our classes that ~ o
K :,‘ . - - f . ’ ) 7 .
‘ confim this statement. However; there are also; Some very active partici— .
' ) pants who; perform below average and earn low grades } What is ,more, there ’ .
’ exists<*a bookworm synd!rome with some apparent isolates p'erfo.rming 'Well above
+ ‘average. -~ .~ . to~ o o
. ‘ . ‘ ! .. 5 8
. ~ Network subsystems are called cliques and those positions that link
. - - K .o LI Y
“c}lques together are referred to as bridges’ and liaisons. The organizational .
' lite“rat‘ur.e suggests that these linkers should ,achieve'the hest performance ’ RN
! ‘ ? 2 . ' * s . . *
¢ * (see Farace, Mpnge, & Russelly 1977, pp. l_ 8-191). Our own observations in .
’ the®classroom again suggest that both above average and below average .
. ) students maJy occupy these roles. " . - T
‘ . . > 0 M , ’ . . c
P . - Lo . . 2
’ ' M\\‘ ' ‘ % )"‘ ¢ » )
O e T g L
B - . A‘ i .o . . * roe v . < 7 )
i c e L . . : N\ ot

-, [ . K * 3 ! s Y o
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. . Résearch Question #l ‘Are-student network roles correlated with

claSsroom performance7 Are particular réges more agsoclated with }
Lo . P T
¢+ classroom sudcess than other roles7 s - .7

. - . T i } .
* Activity or Connectedess . : - ' '
. . o 41 -

e Activity may be determined by counting ‘the nﬁmber of- relationships

'

(links) an «individual has.e Diffusion of iﬁnovatiOn research has fOUnd a’

e .
[

generally positive‘porrelation’between adootion of an innovation and con~

— ' e )
.

N—r”" . nectedness (Rogers iﬁd Kincaid, 1981 pp 228—229) ‘Hurt and‘Prieés (1978)
: * ) . ¥t f -
found that connectedness’was directly related to classroom performance
< *
’ in a middle school, presumably due to the intervening variable of communi-

'& “cation aﬁbrehension. Some of our observatigns already mentioned led us to.

- doubt this relationship. Perhaps the relatiqqship is‘curvilinear with ~

. N - o
” ¢ v . M

. . ‘ . ¢
in moderate amounts of comnectednesg correlating with average performance .
- NS ' \ oL
. ~while maximally connected'and minimally connected members achieve below
« ' . A ’ . r

average and above average performance. A A : sy

- > 'i - - . . 7

Researth Question #2 " Dees dndividual connectedness correlate with

LY -« ’ ) *
classroom oerformance?' "Are certain 1evels of individual connected-

4 -,

. . ‘

-mess more associdted with classroqm §uccess than other levéls?

‘Link Accuracy Lo AR )
( . - . .
( We;have ,already noted thistreséarch will be based on perceptual data and

-

s that we repard membe 2 estimates and the extent tp which they are reciprocated
‘ '

- as similar to judgments of inter«judge reliability. Indiyvidual members

, ! "
could be measured with respect to their personal abjlities to accurately.

- s . . ‘ ..

assess relationships. In this respect an unrecibrocated.link is an.indica-

- ..
‘'

‘ tion of error-both for the member making the prediction and the member who

.~

. s
) did not- . oo — ‘

-

. Most pencil and paper tests measure the extent to which class members
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A

,
nicate with other above average students?

- .
are accurate about the content of their course. Would abo¥e average class-

s “ Lt ,

room performers;also'be more accurate with respect to their soecial relation—.
ships? \ © ' = : ’
: .8 ~ “ 4 ! \
Research Question #5: Does link accuracy correlate with elass-

-

N L -

(4

room performance? Are certain levels of 1link accuracyimore asso-

o
- r -

v

ciated w1th classroom success than-other levels?.

Quality,of Informatlon e ) .
< =~ N\ . . . N
; Seldom doés network reSea eh probe ‘the’ quality of information that- passes

w ' -“

a
through li;ks.' A measure of the quality can be obtained in this study since

final grades of rall students will be known, Do above average students,commu—

” .
L A

. Research Quesﬁion #4:" "Does the quality of information communi-

s . ‘ c. r
cated correlate with student performance? Are certain levels of .
‘(..
quality of information more associated with ciassroom success than

Ty
: . - ¢

» other levels 4

.
-

Type’ of Network S ' ' . . . -
J .

. . f (‘
Loty . . . .
. -

- - Most network’ research 1s-descriptive. Small group networks wefe used as -
- Jo= : s

<
v

the independent variable and, although there is some evidence to suggest

-

)

that organization networks vary as a function of the type of information

procurred (Connolly, 1975), networks are not used as the dependent variable.

[y
- o
S

There is some comparative research which displays how some factors vary -

_across networks (Bichards‘ 1976) . The principle problem #ith cross network

)

research is the Iack of a generally agreed upon typology of environmental

or processing conditidns“aqd the lack of a theory to adequately predict the
way in\which,networks should vary subject to such conditions. &

_Salem (Gratz & Salem, 1981) has developed,a general theory about the :

conservation of information. Generally, it claims that information is con- )

Y ow e

e v
v




, Yet it seems reasonable to assume that freshman and sophomores may have a

M ¢ . - . e
the nature of the.content in the net is considered. Surely the course con-

served ié\hﬁh avior, that information processing, activity will evolve to a-

\level of complexity equivalent with the\IEVel of c9mplexity Qf the informa-

tion being processed Networks which process more information or more com-

‘l

plex information_should exhibit greater complexity than networks that do

'y
[ A ~

not. This 1% essentially what Connolly3(1975) demonstrated about networks.

-

The reaearch presenced'heré investigated student networks about lower

@ level ahd upper level courses.* At our universi‘ty~there is a.difference in -

-

a R . .. hd N\ g . 4 . ‘ »
both the content and methods used in these courses. The lower division

qourses are primarily skills courses focusing on the application of a -
limited body of material.' The\ppper division courses are designed to

accomplish cognitive objectiyes across more complex material than- in the ) .

lowex level 'The lower.level course evaluates student recall, analysis,

: * ’ '%»' AN

. etc., but it also.evaluates stwdent performances. The upper- level:

classes are generally 1imited to the tradicdonal eValuations of essays,

. ..
. . . . .
. -

~ . . i
reports and tests. ] :

- =

Most of the research seeking to predict college student performance X

~

has been conducted in lower division courses. Networks in lowerfdivision

. =
\d (Y

courses ehouid ‘exhibit less structured complexity due to the immaturity of -
¢

H ’

(@4

1ts members and'the relative simplicity of the informatian processed id

them. On the one hand, this seems to suggest that student networks should :

~

have a greater influence in predicting performance in upper‘division courses.

A

" \

greater néed for affiliation than juniors-and seniors and so be more in~ -
fluenced by thedr-network thard students in upper division courses.
<+ .7 /

. <t . )
‘The question of which network will better predict.can be® compounded If

.

- >

tent is more complex in upper division courses, but social content may be

-

A
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) S .;
|
;
1
1

more coﬁplei ¥§-iOWgr division cogrses. which networks are ‘better predictors

of performance? R ’ ; N o .

- Regearch Question #5: Do lower level network factors correlate |
- , . |
with stud?nt performance differently than upper divisjon network

. - < . - 3 1
factors? . Do, a - |
) [} L . . . . 4

. o . J & . . B
Research Question #6: Do tourse content network fact%gs correlate - . )
< ~ Lo :

-

. ' ,with ~studént performanée differently than soctal conéegﬁ‘netwérk

factors? . . T, .
- A -V . L R » . "..]

‘  While each of the eight network factors considered in the preéent s s
. : it . - -
v * - e 1[ .
study have been individually analyzed to assess its relationship with ) o
! - N e

-

course grdﬁe; the question pf which netwgrk factor or factors best predict - , -Aé

classroom performance has not been'addré%sed. Therefore, the following two .

 research questions were asked: - .. B ‘

. Research Question #7: What netfwork factor(s) (either course content or ’

.
N -
o - .

:
i
|

., sociat content) is the best predictor of classroom performance in lower -
A -/ ‘ : ' Y S <

n ) * . division courses?’ } ' :

. - B »

{ el Al

N Research Question #§: What network facton(s) (either course content or o
- \ . ) . v ‘. . . - I
} social content) is the best predictor of classroom petformance in upper

’ ~
¢ *

~

* division courses? ' ! -

- . - AN

- . . " _ .
- . v - a. - v . .
. . . . *
« . L . . , L.
ERIC > : e T
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¥

e

' tact about the two types of cont4‘t usitig the following scale. 1. sev-

. Methods - '~
. 04
. - > e
" Procedures ’ ' Co . , -
Questionnaires asking for stuﬁent perceptions of their communication
relationships were distributed to-‘students at Southwest Texas State Univer— .o

\

~. b

" sity approximately three-fourths of the way through the spring semester,
1979. The forms weré‘distr&buted to every member of six lower division

coursés (Basic Speech Course and Bu3iness and Professional Speech‘Course)
yielding an N of 155 and to.four upp;r division courses (Communication i
Thegry, Organlzational Communication, Persuasion, and Leadership) yield- -

+ )
ing an N of 86. .The, six lower divisiqnf:oﬁrses emphasiaed performance“‘

~

and skills development with muéh less concern for theory. Each class had

3 : . % . , ) )
fifteen to thirty-ome students. The four u%perldivision clasSes empha- .

A 4,
sized theory and had little or no performance requirements. Each class

had from seventeen to twenty-seven students. All the members of each

’

% !

2

. class completed the foriis.- - ' LT R .

. o — . ’ ", ’ %‘L - f
The form asked\students to estimdte their freQuency ofr contact with

o
[ » ~ <

each other a@outatwo types of content: course"related'information and

S -
‘ o
»

ngn-course related information X The forms listed all‘the students in
the class and suBjects.were asked to indicate thejr frequency of con-
! «

eral timgs a wéek ,Z’ once a week, or 3. less than once a week The form
“ -

" .asked students to estimate theif frequency of activity excluding contact

¢ ’ '
immediately prior to, during, or immediately following class. An esti-

. -~

mate was considered to be a link 1if it was reEiprgcated at a strength

of once a week or greater.\ The form produced data about twenty networks

* . - Ve / h

w? ,
(ten claéses witﬁ two content netwog}s each). -
Performance and Grade, .- ' N
0 .. & b

Classroom oerformancq was determined by normalized course grades.

£y

For each section\nuuprical final course grates (e.g. 75, 86, etc;)gwere ’
v’ t ’
obtained from each teacher of each section. The scores within a partic-

- °
N . .

L. 13




- : ' ‘ ~12+
. ' . <
-~ / ’ 2
ular section were converted to gtandard sco;gs\gifp a mean of 74.5 and a
. . . s } - .
standard deviation of 10. The final grades were standardized to account

<

Y

for' grading tendencies of instructors. The use of standardized scores

X} B »

‘ ) enabled us to make comparisons across classes.. These sﬁjndardized scoXxes

.

were used as thg dependent variable in all analyses requiringiinterVal

~

level data. ‘( o \> | B =

. ’

After the total distribution of these scores across all sections was
. ‘ ¢ )
_obtained they were recoded into one of three categoriés of performance:

- 1. Below average (BA), the lower 30% of the distfibution, 2. Averagé 4 o

s -

the middle AQZ of the dlstribution, and 3. Above Average: (AA), the upper o
¢ BOZ_of the distrfbut;::. Thesé,categories were used in analysis requifing\
nominal lével data. - . ' \ .
" Link Accuracy . , s
. «~’ Student responses to the network form were coded on a data ‘matrix.
' InAaCFordaﬂfe.Ygﬁh our. assumptions ;bogt tHe_nature/sf neéLo?ks, Yf di%- * .
. carded the unreciprocatea lifk§ to create an adjacency matrix. * The number of o

unreciprocated links for each student was an indication of error.

’

-

The unreciprocated links were used to indicate the reliability of
; . . > 7/’
the overall network. In an N by N aégpcency matrix,N judges (i.e. stu- .y

L

L ‘ N .
dents) make estimates on N(N*}l_relationships. The number of ynreciprocated -

- Y

v -1inks divided by N(N-1) yields the percentage of error. - When this nﬁmber
~ . is subtracted from unity (1),.the result ié an‘indiéatigg;gérinter-judgé
.:*fg : reliability. Only’two of twenty networks had such indexes below .80. The .
~‘ .\ , ‘lowest was :67- and, the highest was a .94.~ . j:
S The numbe; of unrecgprocated links fof~each subject was couﬁtéh. , l \

L)

- '
. Since this absolute number of errors may vary as a function of the number
’ ) # .o

of members in a network; we converted these absdlute scores to standard ’////‘

a

scores with a mean of 74.5 as a'stéhdard deviation of 10, The conversion*

-~ L4 T <

. = --was based on the distribution of scores for a particular network. This

O N 7] J '

N —_—




2.

. B T
. - v

\
&

allowed us to use gcores of proportional error which cogld be considered

equivalent across.glasses. -

-

These standardized accuracy scores were used in analyses requiring

,
)

. . \‘
interval level data. After the total distributions of these -scores were

.
1

obtained they were converted into one of three categories (High, Medium or

Low accuracy)based on the same distributional prbportions

used for standardized grades. These categories were used for nominal level

v ’

analysis. ' . :, I . . (

_ Connectedness

’

A similar sfandard;zing.procedhre was conducted on the indicator of%

connectedness. The number of links for eath student was coqhted and con-
. » . < *

verted to stdndard scores with q mean of 74.5 and a stamdard deviation of

. / . .
10 based on the distribution within one net. Analysis across networks
" >

’

was now possible.

v

These individual conhectédness.scores were used in analysgs requiring

- -

]

interval level data. After the total distributionis of these scorés were ‘\\>

obtained théy‘were converted into one of three categories (ﬁigh, Medium or

Low connectedness) based on the same . distributtonal proportions

- . . .
used for standardized grades. These categories were used for nominal lewvel .

analysis. . =~

Quality of Information (Others' Grade)

Y

. °

The quality of information provided to any one member was determined

- . LN '
by averaging the scores of others linked to that member. For isolates thi?‘

. <
number wag set at forty (40) to create a more homogeneous distribution *

.. . V.
and reduce the likelihood of Type I error. JFor analyses requiring nom-

1 12

indl data, threellevels of quality of information (High', Medium, and Low) .

were created in a manner similar.to the procedure followed for course

grade, 1ink accuracy, and connectedness. "

Y




Roles , ) S .

The links for each student in each network were represented on.ad-

+
«

jacency matrices whick were the_basis for constructing sociograms. Three

-

times a sociogram could be drawn directly from a matrix. .Most often,

however, tHe negoby procedure outlined by Richards (1975) was performed
. . . s

by hand to provide a-node order from which the so¢iogram could be drawn.

From these soclograms, net roles were identified. .
. ’*\
Members were coded into.one of ten categories which:-were ordered
s . * e . - -
and valued according to the extent to which the§ contribute to network

v v

structure: The roles and the corresponding value assigned to each role

2 . ‘ .

are as follo&s:‘ ieolate-(oa, isolate pair (1), attacheé lsolate ),

tree node (3), clique member (4), cligue member connected to attached iso-~ .
late or tree node (5), &lique member coo;ecled to liason type 1 or type\2
(6), bridge (7), liason type 2 (8), liason type 1 9.

If a member fulfilled more than one role, they were assigned the"role

.

with the highest value. . These values were used *in analyses involving in-

b ]

ternal level data. . . / R

. Roles were collapsed into one 6f four.categories for use in nomifnal

o d
< \ ?

level analysls. Categdry 1, mini@ally active/members, consisted oﬁ all

previous roles %ssigned values of*'0 to 2. Category 2,,treF nodes, con-

o ‘ N .
4 .

tained only those valued: at 3: Category 3, clique members, contained mem~
\ / -

bers previously valued at 4, s, “or 6. Linkers, Category 4, congfined roles

previously valued at 7 8, or 9. These categories were used ¢for nominal

! Lt ~ - w
level analysis. ’ : . :

. ) ;
Statistics ) ‘ ] 0

. . -

1

, o e )
. These procedures produced one dependent variable-(grade), four in-

. Al
dependent variables fram, course content nets (course connectedness, course

. - y

aecuracy, Eourse otheré grade, and course role) and four;independent var-

-
-

iables from social content nets (social conhectedness, social accuracy,

~
16
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social others' grade, and social role). " " oL
. , ' )
The four independent variablesd for each content network in lower Hi;?l
. , . N i p - L4 . ) "
sioh courses were correlated wiqh grade and with each other, The four

independent variab for each content net in upper division courses were-
. 5 . .

correlated with grade and with each other, 3 x 3 or 3 x 4. contingency i
' .

tables were constructed to investigéte the possibility of non-linear relation- ;

. %
ships between each independent variable and the dependent vyariables.

Simple r's and chi-square statistics were used to answer the first six re~

~ ’.
'

search questions. .

. . . .
To answer the 1ldst two research questions, the eight network factors.

<

[ *

werg treated as predictor variables for course gradé, the criterion variable.

~
3 o “

. & ¢ . .
Multiple regression analyses were performed separately on. lower .level scores

-— . N - . ‘ \
and upper level scores. » :
' H
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@ < -
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Results

- F—.
N_ B

Tabfes 1- 4 display the statistical results of simple r correlations.

-

The correlatiOns between the final course grade and the four network var-

iables 1is disolayed in the first~row oﬁseach tahle._ The remaining figures
in each tahle reflect correlations between network varigbles. Statistjcally
) .

significant correlations'are noted by an asterisk.

1]

Research questions #1 through #6 were .answered by using these corre-

lational results. 'Contingency tables were.also employed but the display

{
or these tables would'add little to the results of the answers to the -

questions. N

K

Tables 1, .2, 3, and 4 about here

Research question #1 asked about the nature of the relationships be-

"»

>

] /

tween network roles and student perfonmAnce. Only one of four relevant

) \\\rrelations were statistically significant and no significant relationShip

va

was detected at npmﬁnal level analysis. Only the social content role in

lower diwision'classés‘was significantly correlated to grade (r=—.15,’

<

p€.05). -The . course content_role in \lower division éburses, and both the-

" course content role and/socia]s contént role in upper- division were noty

» . ¥ Iy
significantlz corrglated*to grade. There is.little relationshipdhetween
.7 -:.:.

3

student network role and classroom performarice.

2

é -

One important characteristic of/all four correlations ‘is that. they

are negative, indicating an inverse relationﬁhip g,What melationship there

A}

is indicates that the less involving roles are more‘®likely to be- asso-

' glated with classrpom' success. -

v - . ! ' ' “ ) '.' ~N
Research qéestion #2 addressed the relationship between -netyork
< . ’ ' 4 '

) ‘ ‘ 4 ~ ‘
\&E\;:nnectedness and classroom performance. Two of the four relevant corre-

~

tions were significant with both soeial éontert connectedness ip lower
5'5 . . . » -

Y
.

s
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‘Table 1

- ’ S .
Correlation Matrix of Content. Factors for,

Lower Division Classes (N = 155) .

7
oy
¢
t
- -
\'g
!

. Course Course Course C;)urse' :

< Content Content Content Coggang. v

. Connectedness Accuracy Role Others' Grads .
Grade | -.03 d6x | -4 | -3t . ‘o
Course Content ' A - :
Connectedness . . -.14% L F1%% ¢ 48%%

. . * l‘
Course Content * . ‘ " L : v
Accuracy -.20% -.08 h

- ~ \ \ - .
P .
Course Content o )
Role ‘ . - ,(?2** .
—- s :
. ! S .
$p £.05 ° A ¢ =
*% p & .01 ’ ” '
, & - ’ .
- Table 2 . \ :
- ", Correlation Matrix of-Social Factors for , — :
. Lower Division Classes (N = 155) J\
" Social’ Social Social® - Socikl ;
. Content Content Congent ., Content )

7 ! Conn'ectedness Accuracy Rote Others' Grade \
Grade - 21k .08 -.15% S -9 - <
Social Content . . ' )
Comnéctedness | , = 10 JT4%% . S1%k*

- -
SOc:I;al .Content | : "o & . _‘ 1o
Accuracy ' vy, © e b —l4% -.0%
'Social Content ‘s ' . o N ) )
Fole- 4 g . 56
T R * .
. . b P v »
S%p £ 05y .- g )
**p < .01 . . . N .
¥ )6 -
. A *
. M (‘
- 2 M L * . ‘ - ‘t):
. 5' 7 b ) -




Table 3

Correlation Matrix of Content

Factors for

\ : . Upper Divisioti Classe?‘(N\= 86)

*%p &£ .01

. Course Course Course Course
Conteht Content. Content Content ,
Connectedness Accyracy Role . Others' Grade
|crade - 17% .06 -.13 01"
Course Content ‘ ’
Connectedness’ ~-.20% . T4%% .53%%
Couﬁgg Content ' : . /
Acclracy -.15 - -, -.18% )
Coprse Content ’ 1 -
Rofle T 2%%
4E ¥ §\ TSR \ :
’ ) N , :
*p &£ ,05- . .
*kp 2 .01 Lo }
. . . ~ -
. Table 4 | a \\
.
. Correlation Matrix of Social Factors fér to
Upper Division Classes (N = 86) . '
Social Sogial - Social Social
} - Content Content ~_ Content Content
Connectedness -Accuracy Role Others' Grade -
Grade -+ -.13 - -.03 -, 11 .10
Social Content .
Connectedness ' - =.20% 63%*% N R
Social Content " : ) ) .- !
Accuracy . =10 ~-.20%
Social Content | ‘ ) s '
Role ‘ 3 8 ‘ . - J63%%
K .
r L]
& , L Y * e, g
*p £ .05 " *
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division classes and course content connectedness negativelyocorrelated

- . »

‘to grade. Social content connectedness in lower division course§ had a

. — ~
v ~

somewhat stronger relationship (r—- 21, p< Ol)than did course -content

connectedness in upper division courses (r=—:l7,1>(.05). Course<£ontent
- . )

connectedness in lower division courses and social content connectedness

~

© T wdn upper division courses were not significantly correlated/to course .' oy
.

- _ grade. There does appeat to be some fblationship between student network
-’ \ N N . <
activity and cldssroom success. ¢

-, - . N .o , -,

Chi—shuare:analysis for four 8 x 3 contingency tables produced one
statistically significant result between social connectedness in d;per -
‘ level classes and:grade (x2=10.9%, p$.03), This analysis looked at three

) { : oL .
levels of social connecteaness‘(high, medium and lou)‘éith threz levels

4 - .
‘ 1

of coyrse grade (above average/, average, énd'below average). Distrihu-\

P tions were such that average classroom performers were more likely to

- . Ve . . ;

fall irto medium levels of social cohtent‘%onnectedﬂess and less in low

levels of social content connectedness. Above average perforlners were ° ~

. ~ b o] . » N
. - . -~ ' B
° ) more likely to fall into the low social content connectedness\ categories °
. ) s . > i 1
than in the other two levels. Distributions for low performers wére nearly -
. R ' . } . \" - .
- random acro§s social contentaeonnectedness categories. .o ~
- ‘. - Y - \'Q

A

1

-

. The correlations and the one significant chi square indicate an/in-
. .' . \d -~
. vefse relationship. The less conneetgd a student is,. the better are the

- probabilities for classroom success,_ L. R
\ - -

Co Research question #3 was directed at gisco\ering the nature of the '.:
relationship betieen individudl link accuracy and student penfgrmance.

Only inﬁividual accuracy abOut links in course content lower division
networks had a statistically signigicant_positive correlation to grade,

- o .

% ‘ oo
(r=.16, p(.Qg) . The positive correlationsg of individual accuracy abput

. , .
- , \d * ~ &, . \
fe \ . < . . . -
N .n ‘ B ‘

- - ~7
- 4 - ‘/ 2
Al o
4 . ~ ‘
Cid . . 3
. 1 , :
IS v . - r
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links in both socj.al oontent lower division netwoﬂ<§ and course content f

r. 3 s
- _/ 5

Upper division networks to grade are "non- sfgnificam:, and the non-
L,
significant 8orrelation between gradev and' accuracy about links inp social

content upper division courses 16 a negative correlation. .N0~statistica11y

- 1

LY

signficant results were found at mominal, level analysis. ‘There is little,

°

if any, relationsh1p bétween link accurabgt ‘and student performance.

. * -~ a

~Research question #4 sought the relationship, between_ the quality of -

~
7 ©

infor'mat'idn in ‘a personal network ;and.classroog:snccess. None of ghe

‘corr‘elationsh between grade an"d eourse co\ntent-—o:her)s.' ,ograde or social

content-others ‘grade in eittter the uppgr :r Lower divisdon courses were

statistically sigeniflcant. Nominal;levei analz:is did detect one statisi °

tically sigﬁificant: relat:ionship (x =10. 55, p<. 03) between social c;Ontent-
P "&u 3

s [

i oth&ers grade in upper division networks and .fi ai Brade. : What is more,
? ot P

' 4
with low grade stu(]ents ahifting to W‘gr de others, m derate grade

L4

students also shifting frém low others and 'high others to moderate others,'
and high grade students shift'ing fron mode::te ét' ers, ’to high others. .This,
leads us to question our proeedures for' this. vaﬁZble. There may’ be some
re atfonship, but gt this time, we Can *or?ly concyludel that there is no
relatfonshfp be\twe‘_'e%n the qualit,} of in,fornlaf'ion”;:eceived in a studént's "

e’ =

h .. ..
personal network and classroom performance.,

1\
. - ., .
. » R

Research question #5 sought dffferencks' between lower and upper divi-

¢

sion courees. A comparison of Tables-l and ® to Tables ‘3 and 4 1is required.
. . ] .' . % . ~e
In lower division coursgs s 'three'of the eight correlations of network
4

vafiables to student, performance (displayed in the first rows of Tablés 1

.

and 2) were statistically significant., Link—accuracy about course content

o -

links was,positively correlated (.16) , Sooia'l cpntent connectedness was

. . ve . r [

P

‘\
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te o,

L

- ’ 1 3

-21- o ' \

. . e o . )
iinegatively correlated (- 21), and social content network role was negatively

\K}

Ry

.

correlated (- 15) to grade. These xesults suggest tha% more successfgl .

.. ' S~

students can identify the sources of their informatipn ab out _course content

and avoid involvement in the social, network.

RS
/ - - ™

In upper divisiop courses only one of the eight correlations between -

- V-

grade and network variablea (diSplayed in the first rows of Tables 3 and 4)

»

\—was statistically significant. Course content connectedness has a negatiye
A .

e < ) . ) * 1

correlation to+grade-(-.17). The more successful .student in ‘the upper

0

division courses limit involvement in’ the §tudent network about the course

. R

material.* . M ‘ 4 .- _—

These feSultg seem to indicate that lower division student networks .

~

are more related to classroom performance than upper division student net-

el . 'y »

works. The het impact of this lower divisdon re1ati3nshig is to reduce’

classroom performance. - ) . e

Research question_#6 sought differepces between course content fetworkg *

-

- o« . N .
and’ social content networks. ~This may-ﬁe determimed by a comparison
. : L3

Tables 1 and 3 to Tables_2 and 4. In cdurse conterit networks,'grade is
4 oy ’\_ = 4 . A

positivelv‘correlated to'lower division link ‘accuracy (.16) and negatively .

3 . -

correlated to .upper division connectedness ¢-. 17) In socfial content net-

hﬁiﬂ%grade is negatively correlated with both lower division connected—

. ness”( 21) and role (-. 15) While connectedness appeaf? to have a harm-

- V"

ful influence on pérformance in both types of content networks, accurate

e . . () “ [
perceptions of-activity appearsdtto be more important in course content
. - £
’ .
ﬂktworks, and the nature of the connectedness, the role,’ appeared to be N
- . . .

more important in social content networks. Socdial content networks are more
< . - ’

- —~

correlated to grade in lower division cours#$ than upper division coursesh

-~

o

. Co “Tablgs 5 an® 6 about here -

. ,
e . . . » y N " — N . !

-

>




v

*

*

*~

-22- . .« "
B} e st , ,
. Table 5 . - A
- . J - : )
Regqg§sion Analysis Results forfLower Division Classes (N = 155? ]
_ . . : c
Variab ' Multiple R R Squared Simple r -
Jarlable Multiple R . R Squared ; Simple ¢ |
1. Social Content ’ ‘ i ’ )
Connectedness . .209 - . 044 -] . =209 .
. ) . ’ . ’ N ‘ » 1
2. Course Content / . . .
Connectedness _ 305 .~ .093 , . -.026 - . ]
3. -Course Content B . * . o
., fecuraty . .330 - .109 - 157 R ,
4. Social Eontent ; A 4
Accuracy®, 331 - 110 .083 1
= S ’ . - ¢
5. Socidl Content “yw-'
Others' Grade oo-.38, ~ .1}0 \ -.086
. \ . - .o 1
6. Course Content ° , _ . |
Others' Grade .331 -,110 -.026 . 1
v ' ‘ . ’ v
7. fC:urse'Cbntent# . ) ’ e |
Role .332 . .110 ' -.043
<0 . . - . /
. t n
\ e ~ Table 6 y .
. \ h
Regression Analysis Results for Upper Division Classes (N = 86)
! . ) “ -
Variable ' Multiple R * R_Squared . Simple r
—_ . .- . ) 1
1. Course-Content S ' : i
Connectedness ¢+ ' JA71° ) . .029 ‘~1%¥
2. Social Contént . J . I " {‘
, Others' Grade— ~. '. - .244 .059 .095
3. Social Content ", . . L
Role ¢ . . .268 .072 -.107 .
m _ ' T = \_'_\ ‘ s . 4
4. Course Content .?r . o
Accuracy . <7275 ° L0776 : .056‘
’ . . : 4 ’
5. Social Content .. . ) “?( "
Aceuracy o .280. - , .079 - -,027
) o ‘ )
6. Social Content ) L .
Connectedness .283 .080 . - ' -.125 »
7. Course Content ..' . . ' .
. Others'! Grade .283 3 .080 .009
L . .
. /

. N o
* Best predictor(s) fot- the regression analysis - ; {

|

|

|

:

- ‘. , 2?€z . ‘. : ‘ : | _J
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: i -To answer Reiearch question #7, a multiple regression using network
. . >

- © factors as predictor variables’ and cdurse grade as the criterion variable
. . . Lo 1y
o ' 3 ) ‘
was conducted for lower division classes. Tghle 5 presents the results of - -

¢ M ‘. [ . - « ' 1

this analysis. The eight network predictor variables (fbur social and *four

course content factors) explained 11% of the variance, with social coatent =

N ,~ connectedness being the best predictor explaining 4.4% of the varianc2¢
‘ - To d;termine 1f all etpht of these variables individually ma&& a signifi—
c%rt contributiod to thevregression equation or if just one or several iere :
i\' meaningful, a‘statistical procedure described by Roscoe (1975, pp. 375—377)

. was used. This test of significance inddicates whether the subsequent Wddi-

tion of«predictor variables significagoely improves the predict%on of the.
. , I s 5

criterion variable. Results indicated that the-first two'factors.(social ﬁ
. A ¢ . o
! content connectedness and course ¢ tent connectedness) were the best ) . \

‘ ¢ R

predictors. Together t?ﬁy explaine 9, 3A ‘of the variance. Since thh

>

social and dourse content connectedness were negativgly correlated with -

{ . a.‘ P K . -
a : . ° .

course grade, these results reveal that for lower division courses, the

. - . o ) o
more a person 1s connected to others by social and courge content informa-

_ tion, the poorer the classroom performanc€’® | . . - l oo

.

Research question %ﬂ was answered by conducting a mq}tiple régression .
. P T . |

using network factors in the upper division courses. Table 6 presentg the

‘results of this analysis. The eight network p;edictors;(four social and ~ "

N J'\\ four course content factors) explained 8% of’the variance. Againkgsing the
procedure prescribed by‘Roscoe (1975),;it was dicovered that the, first tactor
(cOurse content connectedness? expla{ned’2.9Z'of the vaxiance and was  the

" best predictor of cdqrse grade in upper division éourses. beé F ratio

- & . o, .
)calchlated to detéfmine if the second variable of quality of social informa- - ///?\\

. -

-

. tien (social-others' grade) significantly improved prediction was not signi-
* . _ (” ) " ' - ‘.:
ficant (F=2.67,'df=1/84, p%.05). Since content connectedness w%f/aggati¥ﬂl¥—\J/f~‘///j

. 4

=3
v

., t o
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dorrelated. with coutse grade, this ﬁind.j.ng indicated that for upper division T
-~ 3 f ¢
’ : courses, the more a person ta)fké to others about course content in‘formation, .
» - . - .. L 4 , N ;%’ .
- the poorer the classroom performance. . ) \\ - :
- N . . 'T‘ . ‘
e~ . . : - . ” 1
R ) 3 L. . Discussion 7 ¢ St ~
N : 52_ - . - s . ‘f . 3 . 1
B ‘3\ < ' Communication networks are often analyzed by describing members p&‘*ﬁ%— :\ |
% . N . . ~ . , .
‘ t;ions in. the structure in an attempt to *assess the network's influence on -~ . °
. - “\ St N v g

" 1ndivi_dua1 behavior. In well structured systems, such as organizations, the. ¥

: @ 5 - -
E—- . roles most critical to the maintenarg:e-of the structure (linker role\ﬁave - .

- S v -
. -

L e been asSocia‘ted ‘yith high levels of performance, and roles least crit‘ica‘l .

-

v = -

oL o . ) * . - .
" . to the structure ({Solates) are assoclated.with poor performance. This
p—— ) o~ S N N .

L ANNS

patte_rn does not appear to he true vin university classrooms. If students
< .‘“ R » -

. assume roles of lipited importance to a netwqu théir chances for* success -

|

/ . . |

¢ in.a,class appear to increase. ,‘Suceessful performance does not rely on / |
£ . . v w : |

entrally located contacts within.a network.. el e ' .
A ! ' . . ' < . )

. + ’ s
v . The actual amount pp‘:f individual activity in a network has also been'

»

the subject of analysia, Research’ generally concludes that more activity '
AN
<, is asscseiated w1th better peraforri;ﬁhce. Again, this does not appear to be .
e

- -
true in a university.e Students wi? the best performance tend to be 1east L -

L

- , \
v { .Y

connected. %cholarship may be a solitary actidty, adversely affected by
- X

, \ .
\\ _~ an increase in the number of -communication relationships - - = ‘f /

. !\ hd . ‘.

One explanation foi' these contradictory findings may be our definition ) '

A -

of communication ‘links. Recall that wé required a link..to be reciprocated
- ¥ ¢
- for inclusion into pur analyzﬁs and that unreciprocated links weéte regarded
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as overestimates of activity. Thﬁ.s position was consistent with our own LT

. theore.tical’_as’sumptions about the .nature of metworks in.general and t£ -
r ‘ - e LN

volatile nature of |student networks., As the Methods section noted, re- -
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. ciprocity was used as an_ indicati‘on of reliability and -led us to discard . } ‘
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from '10-20% of the links initially estimated by studehts because they were

-~
.

unreciprocated and assumed to be unreliable. .

-

! .Rice, Richards and Cavalcanti (1980) have alieady demonstrated that
when ever 107 ef/gﬂgiven link population is discarded; significant diffetences
in the final analysis may eevelop. Richards (1986), on 'the other hand, has
noted the need for theoretical consistency and proposed a cognitive-
. constructivist model.Fo networks similar’to our own. Our ownmtheoretieal
assumptjions led us to treat herceptual data in a particular way. Although
dieearding as many unreciprocated liqks,as he.did may praduce significantly

. dif ferent analyses than if we had not, our dpproach does claim a measﬁte of

~

réliability and would lead us to believe the nbtworks we constricted from

s the reciprocated'links are valid since they are consistent with our assump-

%
tions. P

.

A second method of explaining the co tradictory findings of our research

r

’

- .is to note the differences between the types of netwgrks studies in the past

and the type of network studied here. We assume that student networks are

inherently volatile due to the composition of its members and the nature of
‘ /

. the information being prefessed. Our results differ, but they are nat in-

‘\\"
herently contradictory.
\\ . . N
% Link accuracy}and‘qualigy of information were not related to classroom

performance. These'véggables may not, in fact, be important. *Simply because

/ .
someone 1is accurate about the potential for relational influence does not

tell us whether one is in fact influenced or even desires to be influehced.

oy
tH . .

The quality of informatiop which may be communicated in a relatidhship does

not tellvus what actually was communicated. The nature of student relation-
L

. ships may simply be such that the potential for the influence of these two

factors is nhot actualized wf@hout consideration for a level of activity of
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connectedness. Activity may be the best predictor because of the intrinsic

worth 6f‘§xivity in student relationships;.however, link accuracy and quality

bR 4

-

"of information may be pore significant correlates in another type of network.
Social connect;;#ghs was the principlg correlate in the lower level

Elassés while ég:rse content connectedness was thé princple correlate in

fhe upper level classeé. Recall that boggxéorrelétions were ﬁegative.

Th; newer members of a campus may have a greater need for affiliationm,

delaying a student's desire to obtain the intrinsic rewards of discovery

.
a

> .
inherent in his course material. As the student pursues this desire and
attempts to construct more and more communicative relationships, perfor-
mance in the course suffers. F , .

The .upper classman may desire to clarify course material or simply

S

.

- % ’
to share an overload. The energy demands or maintaining an ever increas-
‘ .~

ing number of relationships may detract from his individual effort, thus
reducinghis level of performance. .
4 »

Neither scenario may be accurate, but the results of our research

demonstrate that the univkrsity students' scholastic success is Qaversely
L ] ~ - .

<

affected by increasing involvement in one or more networks. Involvement
\ .

A T .
¢ in one' of these temporary volatile social structures will"not improve
. ! 3 “« “
iftdividual performance. . : 5
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