Stirring the Curricular Pot Once Again

Sharon J. ANE-GETAZ

A Look Back, Then Forward creatively about how we can better prepare our students to wran-
gle the truth from data. Rethink our curriculum in order to make
Rethinking the Introductory Course room for:

I had high hopes of a major upheaval in statistics educa- L ; -
tion after George Cobb’s 2005 USCOTS talk and paper (Cobb,. algorithmic and computational techniques,
2007). | naively believed that statistics educators would finde data science methods,
new insights for teaching statistical concepts as they integrated o

technology more routinely into their teaching. | believed that® Bayesian inference, and an
introductory students would embrace a randomization-based authentic research experience.
curriculum to deepen inferential understanding. | believed that

teaching and learning randomization-based inference wogghb is challenging us to admit that not all probabilities are
promote statistical thinking and would be an impetus to tranguiprobable; many statistical questions cannot be modeled
form our overall approach to introductory statistics educatiagith a known reference distribution; and all probabilities are
It would just take some time. conditional. And to do something about it!

What | see a decade later is that a dedicated minority of
statistics educators embraced the development and teac nqS Alternate Path ) ] ) )
of randomization-based inference and simulation (e.g., Chanc@t St. Olaf we have experimented with teaching topics out-
and Rossman, 2006: Lock, Lock, Morgan, Lock, and Locﬁi,de the more traditional sequence (i.e., outside-t#sts,t-
2013; Tintle, Chance, Cobb, Rossman, Roy, Swanson, vand@s!s, multiple regression, logistic regression, etc.). Our interme-
Stoep, 2015; West, 2009). However, the vast majority of staffdate course for social s.cience research includes topics that stu-
tics educators seem skeptical. Some teachers report having #f}s might encounter in graduate school (Lane-Getaz, 2012).
a randomization or simulation demonstration or two. Others jht€ course is designed to meet the preparedness of students who
serted a few class activities as well. Such minor changes Bg¥e only taken our statistical literacy service course. The syl-
not likely to produce a lasting, measureable change in studeffgus includes four weeks of ANOVA and ANCOVA methods
inferential reasoning. And the research comparing learning d@2€-way, two-way and interaction), two weeks of measurement
comes from randomization-based courses to the normal-bd8&¢s (Scale development, reliability, validity, bias and discrim-
status-quo has enough limitations and confounding factors t#féfion) and six weeks of dimension reduction analyses: princi-

the skeptic can remain unconvinced. pal components analysis (PCA) and exploratory factor analysis
(EFA). During the final three weeks students choose, develop
Rethinking the Entire Undergraduate Curriculum and present an activity-based lesson to the class. After the inau-

Having been a proponent of randomization-based metho uEaI course offering, one student wrote, her favorite aspect of
9 prop , u . . fhe course was “learning PCA and EFA. | had never done any-
was at first taken aback by Cobb’s newest “shaking of his fin-~ " . ; .
i \ thing like this before, and | was really excited to learn it because
ger.” | took a deep breath. | reread one of Cobb’s recent papers ) ) .
. . "ML is so applicable in psychology research! | think we learned
(Cobb, 2011) and reminded myself that he has been calling for ; :
: . [ a way that made it comprehensible at the undergraduate
curricular change on a regular basis (Cobb, 2011, 2007, 20 N
level” (Lane-Getaz, 2012).

1992; Cobb and Moore, 1997). He has proposed that we teac,ga" of 2015 is the third scheduled offering of the course. Af-

inference using the randomization test (Cobb, 2007) for some . , . . o
and start with statistical modeling for the more mathematicaﬁ%/r reading Cobb’s article, | ask “Was | bold enough?

minded student (a la Kaplan, 2012). He seems to periodic%l ) am remmded of a bright s'tUQent in Statistical quelmg,
. . . foundational course for statistics concentrators. This student
stir the pot to challenge us to better teaching and learning 0

L i . roposed to do his final project using decision tree classifica-
statistics. “We can advance the cause of statistics teaching an : . . I
. . o o ; ion. | was hesitant. The course topics were multiple and logistic
learning by identifying and questioning unexamined assum

. ; .{B'gression. Besides, how would | evaluate his work? Despite my
tions about what we do, why we do it, and when we do it”> =) e :

(Cobb, 2011, p. 31) misgivings, his final presentation to the class was sound, easy to

c b'b ' .k .t tistics educators to tak q fotllow and quite extensive—including animated colorful graph-

¢ Ot tr;:.)\’\ll(as ts.j a I? Ics € ut;a (t)rzl 0 take al mz%?h. rsm%g_: Regretfully, his final exam was less than stellar. He hadn’t
Step, 1o think outside ot our comiortable curricutar INK" attended to learning the intended course topics. To this day |
feel that he deserved a better grade than he earned, mathemat-
Online discussion of “Mere Renovation is Too Little Too Late: We Need to Rgzally. The student had followed his curiosity, taught himself a

think Our Undergraduate Curriculum From the Ground Up,” by George Co ; [P
The American Statisticiar69. Sharon J. Lane-Getaz is Associate Profess?)??w procedure’ and introduced the class to classification. The

Department of Mathematics, Statistics and Computer Science and the Dep'p&ic_ was an accessible, useful alternative to logistic regression
Education, St. Olaf College (E-mail: lanegeta@stolaf.edu). for his dataset.
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This story points out how we, as statistics educators, need to dealing with issues related to the context of our case stud-
join our students in the dance of curiosity and experiment. We ies than they are with the statistical issues. Students in our
need to let go of our fear of change and the unknown. We need introductory level service course tend to take on big, con-
to remind ourselves that teaching and learning is a never-ending troversial questions for their final class projects. They typ-
process for the students and for us. If we get stuck in a rut of ically analyze data from the General Social Survey and
teaching the same things we learned, the same way we learned Youth Risk Behavior Survey, among others. Recent top-
them, and assess the same way we always have, then we—andics explored relationships between: Gender, Alcohol and
the field of statistics—will be left behind. Depression; Mental Health, Drugs and Physical Activity;
Racial Discrimination in Employment, and Drugs, Mental

's Five Imperativ . .
Cobb’s Five Imperatives Health and Sexual Behavior. Context motivates.

With that in mind, | wish to applaud Cobb’s five summative

imperatives that might guide our re-thinking of undergraduatg Teach through researctgimilarly, authentic research ex-
statistics curricula: periences motivate and teach students what statisticians
really do. The expanded Center for Interdisciplinary Re-
search (eCIR) has proved to be a great maturation ground
for our statistics concentrators (Legler, Roback, Zieglar-
Graham, Scott, Lane-Getaz, and Richey, 2010). The eCIR
lab promotes creative approaches to data analysis, in col-
laboration with faculty from across the college. These re-
search collaborations foster closer relationships among the
eCIR fellows (our students), between the fellows and fac-

1. Flatten the pre-requisiteddathematics prerequisites serve
as a barrier to entry to non-mathematical but bright
thinkers. Many of the students in our introductory level
service course are good critical thinkers but are not well-
prepared mathematically. Of these students, a small num-
ber do choose to take a second course in statistics, our
intermediate level statistics course for social science re-

search (Lane-Getaz, 2012.) These students have an avenue .
to deepen their statistical thinking and gain confidence in Uly; and among the faculty as well. Most importantly, the

their statistical ability. The course is a step up for those eCIR fellows are inspired to pursue additional statistical

who plan to attend graduate school in statistics or a related studies.
field.

2. Embrace algorithmic/computational thinkinyly ambi- Conclusion

tious statistical modeling student serves as an example to ion th ) | . on” If
me to be fearless. A logical, step-by-step, computational For every action there is an equal and opposite reaction.” |

approach to a problem is valid when the data do not cdi€Wton's law applies, we can expect a big reaction to Cobb's
§j| for curricular change. We need to temper this reaction and

form to our standard paradigm: (1) same data source, . ;
row and column format, (3) probability model fits. Ou eed the call to rethink our content and our teaching. We need to

data-driven society demands that we grapple with thdyg@mote the statistical thinking required to analyze today’s data.
new types of data and that we make this new content A’@_e modern students sitting in our classrooms now have dra-
cessible to a broader array of student interests and ne@gdically different data-related experiences than in years past

(Horton, 2015). [Flashing back to my story and my ne\g\gould, 2010). With the heightened expectations of the mod-
course, could | find a place in my new course for decisiéin student, our traditional courses are sure to disappoint. Re-
tree cleissification?] thinking the undergraduate curriculum is imperative. Cobb has

laid out some essential ingredients for our consideration as we
3. Seek depthin the tradeoff between depth and breadth, vetir the curricular pot once again.

teachers tend to cling to breadth. But students may bet-
ter remember the deeper experiences. For example, we
teach ANOVA designs and analysis using data that stu-
dents have collected from a day of IaunChm_g gummy be%@ance, B. L., and Rossman, A. J. (2006jroduction to Statistical Concepts,
(adapted from Cobb and Miao, 1998). The first day of class appiications and Method®elmont, CA: Thomson/Brooks/Cole.
is dedicated to time-consuming data collection. It is wedbbb, G. W. (1992), “Teaching Statistics,” Heeding the Call for Change:
worth it. Students are actively engaged, rolling up their Suggestions for Curricular Actiorgd. L. A. Steen, MAA Notes (Vol. 22,
sleeves in teams, and discussing design issues to the dé/yashington, DC: Mathematical Association of America, $p43.

(2000), “Teaching Statistics: More Data, Less LecturingResources
gree they can, from day one. For homework they are aske ¥or Undergraduate Instructors: Teaching Statistiesl, T. L. Moore, MAA

to start Orgamzmg the.”‘ data to compare launch dIStancesl\lotes (Vol. 52), Washington, DC: Mathematical Association of America,
for the various conditions. They are primed to learn two- pp.3-8.
way ANOVA, blocking, main effects and interaction. They—— (2007), “The Introductory Statistics Course: A Ptolemaic Curriculum?,
remember. Technology Innovations in Statistics Educatidifl). Available online at
http://repositories.cdlib.org/ uclastat/ cts/tise/
4. Exploit contextAs a mathematics undergraduate, | saw—— (2011), “Teaching Statistics: Some Important Tensio@$jlean Jour-
context as ancillary to the problem, even bothersome. COquaI of Statistics2(1), 31-62. Available online &ttp:// chjs.deuv.cl/Vol2N1/

. . . ChJS-02-01-03.pdf
(2015) reminds us “in apphed data analySlS context pro- (2015), “Mere Renovation is Too Little Too Late: We Need to Re- think

Vide_s me_aning.” This statement is blatantly obvious to my o Undergraduate Curriculum from the Ground Upje American Statis-
social science students. In fact, they are more comfortabletician, 69(4), doi:10.1080/00031305.2015.1093029.
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