PennState
College of Education

Discovering Informal Learning Cultures of Blind Individuals Pursuing STEM Disciplines

JooYoung Seo, M.Ed.
The Pennsylvania State University, Learning, Design, and Technology

Backg round MethOdOIOQy v’ Data Analysis

: : : 1. Descriptive Statistics
* Blindspot in STEM (Science, Technology, Engineering, and Mathematics) Education P

* Significant difficulties of students with disabilities. v Research Design

* Extra challenges of Blind students: Atticles 125" * Quantitative Ethnography (Shaffer, 2017)
* Material accessibility 1ssue 100-

* Techniques: frequency (counting) & vartation (central tendency)
* Variables: message_ID; from; subject; num_discussants
* Outcomes: frequency of message sent over time; M, SD, VAR of

* Mixed-method interaction between data-driven computation and context-driven interpretation

. . S number of discussants; ranks of the most and least
* Instructional inclustvity issue

* Networking issue
* Low social and self-expectation issue
* Existing STEM accessibility studies:
* Top-down approach:

* “Computer-assisted data science exploration” + “Humanistic contextual deep interpretation” e member
. . . . active members
* Syntactical pattern discovery; semantical interpretation

* A large-scale corpus in the least intrusive fashion 7 Directional Network Analvsis
. W y

* Techniques: exploratory network analysis

e 2004 2006 ;:-l:x'o :| 2012 :-0'14 :m"nza 2018 / Data COlleCtlon * Variables: message_ID (ffOﬁl-ﬂOdC); iﬂ_feply_t() (tO-ﬂOd@) .
* Usability filed test ne * Target community: the National Federation of the Blind (NFB); the four STEM-oriented
+ Special curriculum design Figure 1. Growing interest in STEM b g pi 1}; ; frequency of the message exchange between the nodes
. . . o . . . stservs < lable [~. (edge-weight)
Absence of cither systematic quantitative or in-depth qualitative analysis * Data: NIFB members’ email message archives between December 2008 and December 2018 * Outcomes: message exchange patterns; directionality; centrality;
* Sample size: a total of 23,540 messages density
* Data crawling and tidying methods:
Pu I‘pOSE * Crawling: Unix shell wget command. 3. Structural Topic Modelling (Roberts, Stewart & Tingley 2019)
* Tidying: R package mboxr (Seo and Chot 2019) to convert an mbox mail format into a e Techniques: unsupervised probabilistic topic modelling; STM
* To discover collective knowledge sharing patterns and informal learning cultures of tibble data frame <Table 2> algorithms
blind individuals pursuing STEM disciplines as captured through computer-mediated * Variables: text (content); covariates (mailing list_type; date;
mailing listservs num_discussants)

* Outcomes: estimated topic clusters; topical prevalence; topical
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* Opverarching Qualitative Research Questions blind person.
. . . . The Discussion of the 5. ” 1
1. What are the common STEM uzssues of blind learners that provoke discussion? business and operation of Results evaluation Data cleaning * Interpretive reflexivity
. . . . NFB inthe NFB in Comput d interpretati ° 1.
2. What are the patterns of interaction between blind mentors and mentees in the Techmology Computer  Sciemce.  To  share 302 12428 e IEpTERRen * Resting upon all the data-driven results
ey . Science mformation  about  the ” ; ; ”
STEM-related mailing lists? worlds of sompnter scietce '\ lj * Synthesized answer to the gualitative research questions
. . C o g . d technology.
3. What strategies are proposed or utilized by blind individuals pursuing STEM . S
d. ol 1 th i lists? Arts ‘*-Ia;;.u:r At explore art with all zenzes. &3 CY D [ —— AT‘ 3[’) f
1SC1plines 1in ¢ mailn STS: B | ) ext mining ata transformation
p g Sources for accessible texts, : tcf?enc:g/lftatlonal rounees J\ L E d C . b .
information sbout tactle ad e Xpecte ontributions
° ° . androry grap £ Programs, | c.'Pattern confirmation I
. uantitative Research Questions . suggestions for insuring that S :
? D . . . Q Math BlmdMath math lectures are accessible 633 8814
. riptiv tion to blind students, and . : : . : : : : .
eSCTIpHIvE Questions . , sraegies wsed by bind g 2. Aaalyiticel jproeduie folowing dhe Hve pliases of * Bringing meaningtful discussion points on “How Blind People Learn
1.1. What 1s the frequency and variation patterns of collective knowledge math instructors. Knowledge Discovery in Textual Databases STEM”
participations of members in the target mailing listservs? o (Feldman and Dagan, 1995) combined with . . . .
.. . . Table 1. A summary of the target NFB mailing lists. Computational Grounded Theory (Nelson, 2017) * Suggesting a novel methodology to investigate large corpora of texts in
1.2. What are the Z0p-10 most participated topies among members found in the target . . :
e i 5 rigorous, reliable, and reproducible ways
OnUAC ASTSErvs: , e * Describing how a blind learning scientist researches
1.3. Who are the most represented population of the mailing listserv?
1.4. Who are the /feast represented population of the mailing listserv?
. conten
2. Exploratory Network QueSthn Variable Date weekday meszage ID m_reply to references num_dizcussants from to cC subject t
2 1 Wh t doe the 6l7.7" C'ZL.Oﬂ / Of the rel tiOfl hl between dl iOﬂ tarter fld Descripti  Date and Day of the A globally Meszage-ID to All appended The number of Sender's Reci Copie  Messag  Messa Refe rences
* a S irecrionart @/ a S p SCUSS Sta S a on time of week for unique which current Mlessagze-I0NE) dizscuszsants for Name plent d e ge
 ~1 14 " . MEessage current message message 1s replying, invelved im current  cumrent message  along with 3 memb  subject.  conten
paftl(:lpaﬂts among the malhﬂg lists members look like? sent message sent identifier if any. meszsage thread, if thread email name  er(z) t e Feld R dIdo D 1 y ledoe D T i
3. Data Clustering Questions {UT%-GM sm  contining any. cdleulatedby  addreas.  alomg  clong eldman, Ronen, and Ido Dagan. 1995. “Knowledge Discovery in Textua
- - ST | ' “held mail  thei Databases (Kdt).” In KDD, 95:112—17
3.1. What are estimated /atent topics across all of the four target mailing lists calculated three-  characters field. ematl - ther ‘ > 7 ‘
et wddre - emal * Nelson, L. 2017. “C ional Grounded Theory: A Methodological
by Structural Topic Models? string. ce  addres Nelson, Laura K. 2017. “Computational Grounde cory: cthodologica
. s(es). Framework.” Sociological Methods & Research, 0049124117729703.
3.2. In what ways are the estimated structural topics correlated with each other? Example 20180223 Fri  <002501d3ac  <007802c3bz3b§09  <007802c3bz3bS0 3 syskyat  NA  NA  [nfbes]  Thisis . 5 ’
33 H , b rate of fonivs b g, 12:12:47 36509527660 3e76b0S1cIb64105  95e76b0S1cIbGAI email com Preudo  messa https://doi.ore/10.1177/0049124117729703.
J. How aoes the rafe of fopics change over time: UTC $1c1b64108  @psendopseu>  0$@pseudo pseu= (JooYoung Subject  ge. : < o L
34 1 . 'fl P - .g by th f the NFB o Tisted @gcmaﬂ-.:-:-m PR -::msgsﬁzeluzfdfi;;%u ‘}EES’;T"“ : R * Roberts, Margaret, Brandon Stewart, and Dustin Tingley. 2019. Stw: Estimation
= 03e76b051c1b641 ely, . .
S fOW C,'O tinese top %Ca c}str% ut{ons vary by t efo Ur ppes o .t ¢ S matiing sts: me@zpsefd; Pl rek of the Structural Topic Model. http:/ /structuraltopicmodel.com.
3.5. Prow do these topical distributions vary by the number of discussants: mg + Sco, JooYoung, and Soyoung Choi. 2019. Mbaxr: Reading, Exctracting, and
3.6. How do the detected topical distributions vary by the number of discussants and

dete . sl 2, A grmstmeed somple of @l g Converting an Mbox File into a Tibble. https://CRAN.R-
the type of matling lists over time? project.org/package=mboxt.
* Shatfer, David Willilamson. 2017. Quantitative Ethnography. Lulu. com.
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