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making recommendations. In their Guidelines for Assessment and Instruction in Statistics
Education, the American Statistical Association [9]



critically engage with the material they are learning. Skills these assignment types develop
include reflecting, applying, and analyzing



us to modify the course assignments, teaching approaches, grading, and assessment to
complement and advance the learning outcomes for the primary course material, as well as to
fully meet the specific information and data literacy course learning outcomes.

Table 1: Initial Assignments

# | Problem Audience and Specific Extraneous Technical Knowledge
Document type | Required to Address the Problem

1 | Using soldier fatality Your Historic perspective on military fatalities,
data to determine Government, interventions required for each fatality,
intervention strategy Memorandum speaking to culturally diverse government

officials

2 | Exploring ongoing None (faculty) ,GHQILILFDILRQ RI iH[ SHULPHQI DQG RXIFRPHV
UH[ SHULPHQIV] DURXQG Question/answer | for which Bayes{ rule assist addressing
you

3 | Selecting a major None (faculty) Understanding of production accuracy and
vendor through Question/answer | knowledge of what a steel shaft for a gearbox
comparative analysis is and how it works

4 | Report to the Mayor Mayor Identify standards on ambulance response
requesting expanding Report time
ambulance services

5 | Objectively verify Expert witness | Knowledge of internal combustion engines,
liability for a claimed | report with copper lead bearing material on shafts,
catastrophic machine class action lawsuits, and the US legal
failure system

6 | R?value of a None (faculty) Knowledge of how regression equations are
regression equation: Question/answer | used in engineering decision making
Why is it drawing
HYHU\RQH{V DINHQILRQ

Assignment and Instruction Challenges
As we implemented the new assignments, we recognized several challenges that required us to

modify or change the assignments over time: 1) students complained that writing elements of
assignments offered them no opportunity to improve their work. 2) The data literacy writing

goals were not clearly identified or scaffolded. 3) Each assignment required that students have
specific technical knowledge in one or another engineering subfield to write clear responses. 4)
The assignment rubrics did not provide students with meaningful feedback on their work.

f  Learning progression through the semester. Students did not like working on writing
assignments when they felt they had no opportunity to improve their work. While the initial
assignments were scaffolded to progress in the quantitative part of the course, they did not
effectively scaffold for learning in the data literacy. Ultimately, tying data literacy
assignments into student efforts to learn specific quantitative concepts in the course both
distracted them from the writing and limited their ability work on data literacy skills. These
challenges suggested the need for phased assignments and scaffolding across assignments.






practice with these skills within assignments, as well as to advance these skills over the course of
the semester.

We reduced the information and data literacy component to three distinct assignments, each with
a preliminary low-stakes phase to the assignments where students work on reading and then
interpreting data, and on developing a component of the



deciding what quantitative tools can be used to address the problem. We use PGI\D{V [18]
How To Solve It






significance of what they did and found to a jury (a naive audience) in an abbreviated legal
memorandum. Because this is an engineering problem, we spend time on making sure students
understand the specifics of the problem, and how to read problems to identify a statistical
approach to answering them, using techniques from Pdlya [18] as part of the preliminary
deliverable.

The assignments we developed to address the identified challenges are summarized on Table 3.
The preliminary and final deliverable assignments for the IDL 2 are included in Appendix B.

Grading and Feedback

Efficient grading and effective feedback are always in opposition. This is especially true for
large classes with students across multiple sections, in multiple modalities, as we have. The
initial grading rubrics, which related directly to AAC&U Value Rubric categories, did not
provide students with actionable feedback (see Appendix A for assignment rubric examples).
With the volume of assignments to be graded each semester, the rubric became the primary tool
for student feedback. Providing that feedback was the goal of our rubric revision.

Table 4: Initial Rubric Items



content issues may require personalized feedback. However, less time is spent re-reading
assignments for overall professionalism, tone, and content.

Assessment

Our assessment instrument includes modifications of the AAC&U Value Rubrics for Information
Literacy, and Written Communication developed by the University of South Florida General
Education Council. For this course, we evaluate these relative to data literacy proficiency. Each
semester 10% of two final deliverables from the data literacy assignments are assessed using
these benchmarks. At least two different raters conduct the reviews. Review of the data from the
first several years of the course are ongoing.






References

[1]



[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

M. C. Paretti, A. Eriksson, and M. Gustafsson, "Faculty and student perceptions of the
LPSDFIV RI FRPPXQLFDILRQ LQ IIKH GLVFLSOLQHY &, ™ RQ VWXGHQIV] GHYHORS PHQW DV
engineers," IEEE Transactions on Professional Communication, vol. 62, no. 1, pp. 27-42,
2019, doi: 10.1109/TPC.2019.2893393.

K. Kiefer, M. Palmquist, N. Carbone, M. Cox, and D. Melzer. "An Introduction to
Writing Across the Curriculum.” The WAC Clearinghouse.
https://wac.colostate.edu/resources/wac/intro (accessed 2022, February 6).

M. Palmquist, "A middle way for WAC: Writing to engage,” WAC Journal, Article vol.
31, pp. 7-22, 01// 2020, doi: 10.37514/WAC-J.2020.31.1.01.

G. Pylya, How To Solve It : A New Aspect of Mathematical Method. Princeton, NJ:
Princeton University Press, 2014.

National Association of Colleges and Employers, "Competencies for a Career-Ready
Workforce," NACE, Bethlehem, PA, Report 2021, March. [Online]. Available:
https://www.naceweb.org/uploadedfiles/files/2021/resources/nace-career-readiness-
competencies-revised-apr-2021.pdf

T. Smith, B. Stiller, J. Guszcza, and T. Davenport, "Analytics and Al-Driven Enterprises
TKULYHLQ IKH BIHRI = UK 7KH &XOIXUH &DIDONVI = HORLWIH , QULIKIV >2Q0LQH0
Available: https://www?.deloitte.com/content/dam/Deloitte/ec/Documents/technology-
media-telecommunications/DI_Becoming-an-Insight-Driven-organization%20(2).pdf
The City University of New York School of Law. "Sample Memo." CUNY School of
Law. https://www.law.cuny.edu/legal-writing/students/memorandum/memorandum-3/
(accessed 2022, February 6).

General Education Council. "General Education Council (GEC) requirements "
University of South Florida. https://www.usf.edu/undergrad/general-education-council/
(accessed.

C. J. Wild and M. Pfannkuch, "Statistical thinking in empirical enquiry," International
Statistical Review, vol. 67, no. 3, pp. 223-248, 1999/12/01 1999, doi: 10.1111/j.1751-
5823.1999.tb00442.x.

GAISE Pre-K-12 Report ASA Committee, "Pre-K12 Guidelines for Assessment and
Instruction in Statistics Education Il (GAISE I1) 2020," American Statistical Association,
Alexandria, VA, 2020. [Online]. Available:
https://www.amstat.org/asa/files/pdfs/GAISE/GAISEIIPreK-12_Full.pdf




Appendix A: Initial Assignment Example

Assignment 2: Exploring ongoing Experiments around you

Question and Answer Problem

Answer each of the following questions in 50 words or less

1. Describe an experiment (e.g., the weather, the traffic, 911 calls) that is ongoing in your
surroundings, and state possible outcomes of the experiment.

2. Using the above outcomes, describe two possible events (namely, A and B) and discuss if A
and B are 1) mutually exclusive, and 2) independent.

3. &RQVIUXFI D VFHQDULR DQG SRVH D TXHVILRQ ZKHUH %D\HVY] UXOH ZRX0G EH XVHIX0 R DQVZHU IIKH
question.

Assignment 2 Rubric

f  Ability to write

f Critical and analytical thinking
I Problem solving approach



Appendix B: New Assignment Example with rubric

Assignment 2 Preliminary Description

Answering the questions below is intended to provide you with an understanding of the data in
the provided document and space to think about how it can be used to support the argument you
are required to make with it for the final phase of this assignment. You will share what you
found in small teams during the workshop, where you will help each other hone your thinking on
what this data is, tells you, and its utility for making the argument you will make for the final
phase of this work. For answers that require more than one or two words or numbers, you must
use your own words. Your answers will be presented to your classmates during the workshop (or
for those who are asynchronous, on your own time.)

Answer the following questions about Analytics and Al-driven enterprises thrive in the age of

with: The culture catalyst

1. What do you know about the data that is used to develop the findings and inferences that are

being presented in this document?

What is the size of the sample?

Who were the participants sampled? (What types of organizational roles did they have?)

What do you know about the organizations the participants came from?

How were the data collected?

What is the margin of error for these data?

. What is the confidence level?

Using the answers from above

8. How would you identify the population the sample these data are intended to represent?

9. How do the sample and population described relate to the hypothetical company you work
for?

Nooabkwn

Go through the document and highlight any place that the data is presented in the text. Then
identify the three to five points that are most important to the argument you will have to make
and briefly describe how they can be used in your argument.

There are 6 figures in the document, identify briefly what each one tells you. Then identify the
two you think are most important to supporting the argument you will be making in the
memorandum.

Preliminary Assignment Rubric

This assignment is graded on completion. Students earn full points for a completed assignment,
partial credit if the assignment is incomplete and no credit if it was not completed on time. The
more detailed review of the assignment is completed in the workshop.

Assignment 2 Final Description

<RX DUH ZRUNLQJ IRU SH&LIH0 ,QIHUQDILRQDO D -person consulting organization. You work in
D GLYLVLRQ RI IKH RUJDQLDILRQ KD SURYLGHV FOLHQW VHUYLFHV LQ \RXU ILHIG SHALIH0O PDUNHIV \RXU
field's full range of professional work services to its clients. Your manager has asked you to
write a memorandum to your division leaders. This memorandum will make a case that
increasing the number of employees in the division proficient in statistics and probability will
improve provided services and increase profitability.



He has asked you to address the memorandum to Fiya Basak, Vice President of [your field];
Anozie Nwaike, senior manager of [your field]; and Elizabeth Rice, senior manager of [your
field], with a copy to you



Uses of probability/statistics in the field - This section discusses the purpose of using

statistics in your field. How is it beneficial to the field? What kinds of problems can it

address?

I There are 2-3 specific examples of probability/statistics uses within your field
(department)

f  The examples are well-explained and the purpose of using probability/statistics is clear

f  (Technical) language use is appropriate for the audience

Data Literacy Data from the required Deloitte report is included and discussed in the text.

After reading this section, the audience understands the potential financial benefits of

promoting data literacy in the company.

f  meaningful statistics/data from the Deloitte report are identified

f The data is used effectively to enhance the argument

{ Fit of the data from the Deloitte report is presented in the description of the data

Conclusion - In this section, you summarize what you discussed about the use of probability

and statistics in your field and how promoting data literacy will improve the company's

bottom line.

A brief summary of the document is given, including both components

A concluding statement is given that restates the thesis/argument

Professionalism - The correct template was used, formatting is consistent, and the writing of

the document is professional and appropriate.

f  The handout is well organized with headings and has good flow in every section of the
paper

f The tone is professional and well suited for the audience in every section of the paper.

I the paper has been revised for clarity; spelling, and grammatical errors have been
eliminated

f The tone is professional and well suited for the audience in every section of the paper.

References - References for 4 sources are in APA format. In-text citations are used for each

reference.

The required Deloitte report is included and cited

3 other trustworthy sources are used and cited

Sources are in APA format

Sources are in alphabetical order

In-text citations are used in the format (Author's last name, year) anywhere you have

used someone else's ideas or data

f Each source corresponds to at least one in-text citation
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