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* Pilot 4 data: responses from approx. 2000
students from 23 instructors at 12
universities

|
- :-'  First pilot study with pre/post student data
Motivational N and '-.-' and all three instruments used (data not yet
Research . .E:: linked across instruments)
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« 3-year NSF IUSE grant (Oct ‘20 - Sept 23) E :'." -~ Academic Self-Concept 5.26 5.12
« Strong theoretical framework (EVT) and i Attainment Value 5.18 5.12
rigorous development process Tell us what you teach in MASDER Website Test out our Statistics Cost 4.6 4.01
. F amily of 6 |pstruments evalua!tln_g student ang Intro Data Science! http://sdsattitudes.com/ Learning Environment survey! Difficulty 4.13 4.09
Instructor attitudes toward statistics and data Expectancy 5.09 5.24
science, and the learning environment Goals 3.91 4.07
« Establish nationally-representative summaries Interest/Enjoyment Value 4.64 4.44
of students and instructors Utility Value 4.89 4.80
 Create website interface for each « Scale means suggest that students begin
implementation and dissemination of general » The Student, Instructor, and Environment instruments each have a theoretical model. and end courses with mildly positive
and instructor-specific results * These individual models are linked by an overall Meta Model. attitudes about statistics.
* Triangulating these data sources and collecting data nationally, we can develop a robust picture of the current « Using only data from 16 instructors with
state of statistics and data science education in the US pre/post student results, we examined the
MetaModel upcated: ay 2022 mean differences (cf. Whitaker et al., 2022).
showing the relationships among components measured by the Student SurvedX Environment Inventories > Instructor Surve
 Attitudes Matter in Education! S T OMASISOMADS) - o selence Measure student achievement using some content
« We want students to thrive in the data deluge —  Resasaad oy sier maaments ot devaiped oy WASER ) aSSSSS_me'T‘t suchas: . Academic Self-Concept 0.01 0.03 Negligible
| | « Basic Literacy In Statistics (BLIS; Ziegler, 2018) Attainment Value 0.31 0.78 Medium
* |nstructor attitudes and course environment —  Levels of Conceptual Understanding in Statistics - T e Negligible
Impact student attitudes i < i ~ e (LOCUS; Jacobbe et al., 2023) . Difficulty 002 -0.06 Negligible
» Understanding attitudes can help us identify instructor Motivational -—@-&udemmmmem . ti(;ur:feggfde jr(;gf'cr;ar:]e;(raema(ccgigzté?s cl)lt;?cause Expectancy -0.12 -0.37 Small
evidence-based best practices for teaching data T T ﬁ y P Goals 0.07 0.17 Negligible
science and statistics TS T F T EVT Model for Instructors Student Backgf""d Interest/Enjoyment Value -0.32 -0.78 Medium
+ Most widely used existing statistics instrument Utility Value EE—— >mall
(SATS; Schau, 1992) exhibits several flaws s, - | | i) e « Based on preliminary data, we are not
(Whitaker et. Al, 2022) s g [ s sl Ny = 0 e currently seeing attitude changes using S-
. No validated data science instruments Le?;.";:%il';:‘:z:mf"t i / e T v e e SOMAS, but these were all ‘typicali qou rses:
_ o e s Loty we might see changes when examining

erceptions of Others’ Attitudes and Expectation

- subgroups by linking E-SOMAS or when
conducting interventions.

* Website interface for survey implementation

and dissemination of results * National Stratified Sample will be
: implemented Fall 2023 « This material is based upon work supported by the National Science
* Create your own survey instances and get P . P PP y
Statistics SOMAS* SOMAS SOMAS _ Foundation under Grant No. DUE-2013392.
reports of results. ° USIHQ College Scorecard database as » Much thanks to our amazing undergraduate research students who have
: - contributed to this work.
- - Data Science |S-SOMADS  |I-SOMADS -SOMADS sampling frame
o |
Publicly available 2024! ) . — . o (collegescorecard.ed.gov)
For example, S-SOMAS: Survey of Motivational Attitudes toward Statistics oM
Demographics Instruotor = 18% O%9% 27%  18% '18% WIBYM 55% | Stratlfled by SeIeCtIVIty’ Carnegle . Schau, C. (1992). Survey of Attitudes Toward Statistics (SATS-28). Retrieved from
Create new account | value statistics because it makes me an informed citizen. " 1F1 " " " - http://evaluationandStatiStiCS-Com/
e e e i Basic Classification, and Minority _ _ o |
Lt elale Instructor [ 27% BUSYO% 27%  S%127% 8N Agree o o ot . . «  Whitaker, D., Unfried, A., & Bond, M. E. (2022). Challenges Associated With Measuring
i;?nen:l;fewcomept | want to know statistics to make informed choices for myself. Sttrongly . So‘meWhat lNOI’ Somewhat Strongly implemente d implementyed implemezted implemgnted SerVI ng Attitudes USing the Sats Fam”y of Instruments. Statistics Education Research Journal,
Cost National — 2886% 19% = 26% 30% [M3% Disagree  Disagree Disagree Disagree Agree Agree Agree Teach statistics as an investigative process of problem-solving o o o o 21 (1 ), 1—23 httpS//dO|OrQ/1 052041/Sel’lv21 |1 88
Difficulty Instructor —119% 9% 18% 9% 36% L 27% 73% | have to work hard to understand data and decision making. .
_ iy il rarely use sttsios inthe future. science, o © O O O O O e il itking o, omtouning, To what extent  Creati ng a database of selected - Jacobbe, T., DelMas, B., Hartlaub, B., Haberstroh, J., Case, C., Foti, S., & Whitaker, D.
Int Enj g National— _-2722% 2272/% 12:;/0 :%SW(: Data science is easy for me. O O O O O O O :Itss)a. ization with more than two variables, multiple regression, O dofylcl)u qo ‘the O . 't' y t t' t' d d t . (2023) EStathhlng the Va“d'ty and Re|labl|lty Of the LOCUS Assessments Numeracy,
Other Likert Examples = Inetruetor JuaL & % % G o F ual un andin 0) OW|ng
P Knowing statistics will help me look more appealing to employers. | find ‘|t difficult to use data to answer o O o o o o o — pld lt d ding of p 8 in your course... 8 u n |Ve rSI IeS S a IS ICS a n a a SCI e n Ce 16(1 ), 5.
Comrarts National =[11% 2889 19% | 29% WSO 0% questions. T::Chr:ua;n:tao u:da;rstand oot i data wee satherod " . Ziegler, L., & Garfield, J. (2018). Developing a statistical literacy assessment for the
rometer {12% I Preparing data for analysis is challenging. O O O O O O O before making interpretations. g © © © © course Offerl ngS modern introductory statistics course. Statistics Education Research Journal, 17(2), 161-
- No one in my career field uses statistics. Programming is easy for me. O ®) O O O O O Cultivate active learning (activities, group work, discussion, etc.). @) @) @) @) 1 78
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