Linguistic Alignment in Collaborative
Coding Tasks

A Comparison between Groups of
Middle School and Undergraduate
Students
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Middle schoolers: more syntactic

Figure 1. The Block-based programming system Snap! used by the middle school
students for evolution activities
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alignment, less lexical alignment

Data: Transcribed spoken-dialogue corpora (Table 1)

M |dd Ie SChOOI (MS) COrPOra Figure 2. Undergrad (left) and Middle school (right) programming pe;i‘rs solving

- 7812 utterances Undergraduates: more lexical alignment, [

. . .« o Table 1. Descriptive Statistics for Middle school (MS) and undergraduate (UG) corpora
« 33 pairs (66 individuals) of students _

« Science classrooms (topics e.g., revolution)

durati #t # words # syntax rul
Corpora stats # total turn # groups # speakers MREROR He WOLCH 3 Sy Jes
(min) per group per turn per turn

MS mean 7812 36 72 31.22 23673 8.84 9.4

stdev 4.36 122.64 10.65 11.1

UG mean 7297 15 30 53.2 486.47 9.14 8.4
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y g Table 2. Syntactic and lexical alignment and baseline scores for both corpora

Undergraduate (UG) corpora

o /297 utterances

e 15 pairs (30 individuals) of students

e (CS1 Javalab sessions (topics e.g., calculator) 006
* Text-based programming environment Eclipse

Local Syntactic Alignment Global Lexical Alignment (entr2)
Middle school Undergraduate Middle school Undergraduate

SILLA SILLA All words Top25  Top25 All  Allwords Top25 Top25
t t. t! I = t = . SILLA baseline nLLA SILLLA  baseline nLLA |words baseline words baseline | words baseline words baseline
y n a C I C I g n l I I e n eXI Ca I g n l I I e n Mean 0.024 0.022 1 0.019 0.018 1 -0.58 -0.72 -042 -0.59 -0.48 -0.62 -041 -0.47

Std 0019 0.016 0.693 0.024 0016 0913 0.1 0.07 0.13 0.11 -0.1 0.08 0.15 0.11
Median 0.021  0.02 1 0.016 0025 095 | -0.59 -0.72 -0.41 -0.56 -0.47 -0.6 -0.37 -0.45
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Linguistic Alighment Measurements 0.04
SyntaCtIC Local Allgnment 003 Figure 3. Actual and baseline syntactictu:IIiDgnment scores (smoothed) over turns for
° target: one utterance or turn UG corpora. Actual alignment score is almost always higher than the baseline.
* prime: previous 10 utterances from the other speaker 0.02 ] ™ F—
o SILLA: For each (prime, target) pair, the number of 0.01 o

overlapped syntax rules normalized by the product .l

of prime length and target length (Wang et al, 2014). 0 -

NSILLA: Normalized SILLA. The number of Middle school Undergraduate Middle school Undergraduate

overlapped syntax rules normalized by the average

SILLA from all pairs that have the same product of BACKGROUND RESULTS

length. Pair programming RQ1: Do students align with their partners syntactically and lexically?
Lexical Global Alignment e Working side-by-side at one computer o Yes. Both middle school and college students align with their dialogue partners IR T N

) Driver 0) erator and Navi ator C C Figure 4. Syntactic alignment scores (SILLA and nLLA) over turns for both corpora

e Calculated for All Words (entr-All) and for the Top 25 (op ) 5 both syntactically and lexically. | | | - o

words (entr-25) (observer) e Compared the alignment scores with the baseline scores (Table 2 & Figure 3) e O e 0y enment (entr-2l
e entr-All: negated absolute value of the difference e Two programmers switch roles RQ2: Are there differences in linguistic alighments between pairs of middle school M

. fr e u e n t I (Intercept) -0.427 0.233 -1.84 0.0767
between the number Of times spea ker 1 used 3 g Y and undergraduate StUdentS? Number of Syntax Rules | -0.03 0.008 -3.60  0.0012
. . . ) SILLA 0.377 0.235 1.6 0.1202
particular word divided by the total number of words e Yes. Local syntactic alignment (SILLA) of middle school students’ utterances are e PP e ————
, Why alighment? : -
Uttered‘ Ranges between O and B OO’ O belng perfeCt L. y . .g I. . .d d hlgher than CO”ege StUdentS Utterances. Table 4. Linear Regression: Undergraduate Lexical Alignment (entr-all)
match. | Inguistic a |gnmenjc IS c.on5| credan e Global lexical alignment (entr2-all) of middle school groups are lower than college n=15; Resquared: 0.708
important communicative feature (Xu & student groups. _ ’Et;; Stddim tRIZS Pobn.jS

Reitter, 2015). Syntactic and lexical
D4 amandagriffith, zaneprices, tianx@ufl.edu alignment has been found to correlate

() Githubrepo: sylvia935/ling-alignment with task success (Reitter & Moore,
2014).

UF %li\ali{ﬂfi{j?j& e Syntax rule counts per sentence is negatively correlated with lexical alignment Learn Dé |09U€

Number of Syntax Rules | -0.425 0011  -3.73  0.0033

RQ3: How do syntactic alighment associated with lexical alighment in two groups?
e Linear least square regression on group-level alignments (Table 3 & 4) oA | me 02 08 0s07
e No significant correlation between syntactic and lexical alighment

SILLA ’ 0.422 0.262 1.61 0.1353




