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What is Data
Science?

Data scientists find
patterns in sets of
information that
provide insights about
the past, the present
and the future.
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Data Science

Data science is the
iIntersection of the fields
of quantitative reasoning,
statistics, and computer
Computer science with a heavy
Science focus on the creative
problem-solving aspect.
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Why is Dat Sience important?
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Postsecondary Pathways

Bachelor’s or above Bachelor’s or above Associate’s degree Certificate/Bootcamps

(requires Calculus) (requires non-Calculus)

» Business Intelligence Analysts Any Arts or Humanities degree * Any Arts or Humanities degree e« Data Analytics

« Data Science that requires Quantitative that requires Quantitative » Data Science
 Information Science Reasoning Reasoning
* Marketing  Applied Business (AAB) « Computer Network Support
 Software Developers  Applied Marketing (AAB) Specialists

« Computer Programmers « Web Developers

 Criminal Justice (Applied

degree)
« Database Administrators
* Journalism

» Market Research Analysts and
Marketing Specialists

« Management Analysts

* Project Managers

 Public Relations/Advertising

* Others
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Target Students

Data Science Foundations is beneficial for students who need a third or fourth credit in mathematics and are not
intending to pursue a career that requires calculus. It is appropriate for students with limited or no prior
programming, statistics and data analytics knowledge. This course is ideal for absolute beginners who want to
acquire a basic working knowledge of data science. Data Science Foundations is designed to be a hands-on
course that promotes reasoning using the standards for mathematical practice.

The course is especially appropriate for a student who has the following characteristics:

Anticipates a career in behavioral sciences;

Anticipates a career in the emerging fields of computer science, computational data analysis and/or statistics;
Is interested in applied fields of study that use mathematics;

Enjoys exploring engaging, real-world issues involving data;

Desires to become a better-informed citizen;

Plans on pursuing a pathway that does not require calculus; and/or

Plans on pursuing computer technology or STEM fields at a postsecondary institution.
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Data Science Standards

Computer
Science
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B Standards
Document
https://education.ohio.gov/
Topics/Learning-in-
Ohio/Mathematics/Resourc
es-for-Mathematics/Math-

Pathways/Higher-Ed-Entry-
evel-Math-Pathways-

Ohio’s Learning Standards ‘ M at h em at| CS Course-Descrip

Data Science Foundations-DRAFT

Ohio | oréiccaion
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https://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Math-Pathways/Higher-Ed-Entry-Level-Math-Pathways-Course-Descrip

Overview of Data Science Foundations Course

‘ Communication and Analysis

Data and Visualizations

Distributions, Probability, and Simulations

Data Collection Methods: Traditional and Modern

Predictions and Models

‘ Data and Society
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Overview of Data Science Foundations Course

JIN

Introduction to Data Science

https://www.introdatascience.org/
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https://www.introdatascience.org/

Overview of Data Science Foundations Course
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How is Data Science Foundations different than
Statistics & Probability? - :

The big difference between
data science and statistics is
that where statistics focuses
on explaining the data, data
science focuses on

uncovering insights that help
make predictions and
decisions.
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Rigor
“Students use
mathematical language to
communicate effectively
and to describe their work
with clarity and precision.
Students demonstrate how,
when, and why their
procedure works and why it
IS appropriate. Students
can answer the question,
‘How do we know?"”
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Defined by complexity, which is a measure of the
thinking, action, or knowledge that is needed to
complete the task

Measured in depth of understanding

Opportunities for precision in reasoning, language,
definitions, and notation that are sufficient to
appropriate age/course

Determined by students’ process

Opportunities for students to make decisions in
problem solving

Characterized by difficulty, which is
a measure of effort required to
complete a task

Measured by the amount of work

Based on procedure alone

Measured by assigning difficult
problems

Defined only by the resources used
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Rigorous courses are... Rigorous courses are not...

Opportunities to make connections Taught in isolation
Supportive of the transfer of knowledge to new Repetitive
situations

Driven by students developing efficient explanations of Focused on getting an answer
solutions and why they work, providing opportunities

for thinking and reasoning about contextual problems

and situations

Defined by what the student does with what you give  Defined by what you give the
them student
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Follow-on Courses

* CCP Introduction to Data Science

« AP Statistics

* CCP Introductory Statistics

« CCP Quantitative Reasoning

« CCP Mathematics for Elementary Education

AP Computer Science A

 Algebra 2

* Other Algebra 2 Equivalent Math Pathways course
« Other CCP math course
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| Data Science
Curriculum Foundations Pilot
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Data Science Foundations Pilot
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Data Collection Cycle

Does ‘\'he amount Of Sugar n  gnacks
affect wshea [thy leve| 2
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R/RStudio

® File Edit Code \View Plots Session Build Debug Profile Tools Help oesca-30248 [+ @
Q|- &‘I — # Go w file/funcrior ~ adding - Bl Project (None) » | B 353 -
7 Untitled] » cdc ¥ |food = | food _salty | atu_dirty = | atu_cleamer % | 7 Lab 1F ScriptR* x | atu_clean » | timeuse_raw | timeuse % =1 Environment | History =
g 7 Filter &% | | [ Import Dataset » | §° List =
userid timestamp calories cost-  healthy_level ingredients name salty_sweet serving_size snack_image 7} Global Environment
1 ocesca-79301 2021-08-21 05:30:00 40 | 2.00 5 2 | rice cake Salty 1 c7ecal93-53f3-4a05-ofed-Sobf206a70 D atu_clean 10493 obs. of 8 variables i
2 oesca-31024 2021-08-20 22:29:33 5 200 3 5 | Gum Sweet 1 14164%e1-baba-40b7-8132-4c51206a ©atu_cleaner 18493 obs. of 8 variables a2l
3 oesca-31024 2021-00-20 22:28:25 140 2.00 3 5 Bar Sweet 1 8b2d85c1-3d00-4dBb-beSe-beff206a7: || @ ATU_dirty 16493 obs. of 8 variables :
2 e 2 O atu _social leees obs. of 8 variables i)
4 opesca-B8344 2021-09-20 22:20:30 120 | D25 3 13 | strawberry bites Sweet 1 B400706a-07e2-4643-87a2-f5fa206a7 : = g
| 0 cdc 15624 obs. of 33 variables |
£a- 021-00-20 22:19:0 ). ¥ 7eT - -b6bl-78022 7 -
5 oesca-B8344 2021-00-20 22:10:00 80 | 0.50 4 12 | pretzels Salty 1 f717c700-e0f5-4b85-b6b0-7802 2062 O food 355 ohs. of 16 variables ™
& oesca-81021 2021-00-20 221718 7 1.00 4 10 | Nutrigrain Sweer 1 eBd7T0801-5ebb-4b42-25¢1-3006206a =3Fncd_5alty 83 obs. of 156 variables
7 oesca-31924 2021-00-20 22300 140 | 2.00 3 5  Grancla bar Sweet 1 b58es7c0-faso-4bds-eb5c-0367206a7 Q Fnad_;weet 167 obs. of 16 variables i
B oesca-74436 2021-06-20 20:53:20 140 2.00 3 1 Cranberries Sweet 3 544780bb-cbab-4dfs-8Ff1-6b42206a7 O healthy 69 obs. of 16 variables |
9 oesca-74436 2021-09-20 20:52:10 170 | 5.00 3 3 almonds Sweet 2 epdfcd]s-2cac-47al-b3ad-043cz00a7 | ey sub 51 obs. of 16 varlables =
10 oesca-74435 2021-00-20 20:40:39 10| 500 3 10 Pretzels salty 2 bfodef4c-042e-4a5¢-8c03-babe208aT( Files  Plots Packages Help \Viewer =]
11 oesca-74436 2021-09-20 20:48:35 130 3.00 2z 5 Popoorners salry 1 B570cfe7-200f-4183-9891-c3682006a7 D MNew Folder d_ Upload Q_ Delete [5| Rename # More = :-"
12 oesca-43661 2021-00-20 20040004 10 200 3 22 | Monster energy ultra gold Sweel 1 faed231d-ad15-24882-03b4-87ch200ar ":T Home
15 oesca-43661 2021-09-20 20:38:17 130 200 2 37 | Twisted pretzels sticks salty 1 d08505Fc-1e4f-4dd1 -adfl-e77D200a7C = A I¥ame slze
= L] @7 cdenotes.R 154 8
14 oesca-43661 2021-00-20 20:35:12 300 0,50 3 17 | Apple pie Swest | 5108aseh-10be-4f83-0357f-F2a8206a7C =,
=N ] calar.csv 5.7 KB
13 —
- LJ food.csv 42 7 KB , 2021, 4:09 PM
Showing 1 to 15 of 255 entries
U @5 LabiF Script.R OB i 1PM
Consale = O ?3 Lab28B ScriptR
Part time 9.293362 16.583521 - O @7 lab2C Script R
No answer 32.410700 44,736308 0O & EP% e N
histogram(~socializing|gender,data=atu_clean) ) ¥ Lab2D Script.R 338 B Aug 3, 2021, 2 M
atu_social<-filter({atu_clean,socializing»@) O &n
histogram{~socializing|gender,data=atu_social,type="percent")
" PR ’ = E - P ] @ i 585 g3 2021 216
histogram{~socializing|gender,data=atu_clean,type="percent™) [J @3 slasher R ScriptR 83 B Aug 3, 2021, 216 PM
histogram{~socializing|gender,data=atu_social,type="percent”,layout=c(1,2) ,nint=2a) O TimeUse - Ids P6 Malinowski 2021 Fall csv 95 8 KB Oct 27, 2021, 6:30 PM

library(readr)

timeuse_raw <- read_csv(“~/TimeUse - Ids P& Malinowski 2821 Fall.csv™)
View(timause_raw)

load_labs(8)

timeuse<-timeuse_format{timeuse_raw)

View(timeuse)

histogram{-~chores, data=timeuse)

histogram(~sleep,data=timeuse)

histogram(~visogames,data=timeuse)

Error in eval{varsRHS[[1]], data, env) : object ‘vieogames® not found
» histogram{~videcgames,data=timeuse)

» histogram(~school,data=timeuse)

» xyplot(school~online,data=timeuse)

» xyplot({work~television,data=timeuse)

» View(food)

>
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R/RStudio
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@l I = || # Go tofile/funcrior ; El Project: (Mong) »  R353 »
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27 Untited] = Jede » | food | food _salty = |af 1 1 1 | L | 1 1 L L =[]
S Salty Sweet Vst o
user.id timestamp calories  cost-  healthy
1 oesca-79301  2021-00-21 05:30:00 40 200 g o -
2 oesca-31924 2021-08-20 22:209:33 5 200 : |
| L]
3 oesca-31924 2021-00-20 22:28:25 140 2.00 - 1
2 ]
4 pesca-88344 2021-09-20 22:20:30 120 0.25 B0 :' : = 1
5 oescaB88344 2021-00-20 22:19:09 80| 0.50 % - _l
- -
6 Dpesca-B1021 2021-09-20 22:17:1& 37 100 : : ]
7 oesca-31924 2021-00-20 22:13:00 140 2.00 : : s
B oesca74436 2021-09-20 20:53:20 140 2.00 H : |
- - -
9 pesca-74436 2021-09-20 20:52:10 170 6.00 2 - - =l
10 oesca-74436 2021-00-20 20:48:39 110 5.00 : : |
1 L] -
11 oesca-74436 2021-00-20 2004835 130 3.00 . - 5, Publish ~ 5
- -
12 oesca-43661 2021-09-20 20:40:04 10 2.00 » -
1 40 : : -
13 opesca-43661 2021-00-20 20:38:17 130 | 2,00 4 H 30 a0 B0 80
- -
14 | pesca-43061  2021-09-20 20:35:12 300 0.50 . . . . . :
| . . Sweet
1 g - - .
" o # L] -
L] - L ] a
Showing 1 to 15 of 255 entries 1 Q [ » . . 2
1 [ & . L] H
" '] - L] H -
Console . : = : i
Part time 0.203362 16.503521 : . - p
No answer 32.4197@8 44.7363908 : : : : H
» histogram(~socializing|gender,data=atu_clean) » . . M .
» atu_social¢-filter(atu_clean,socializing:a) = 2 - . i
» histogram(~socializing|gender,data=atu_social,t 20 H . . M I 3 H
* histogram({~socializing|gender,data=atu_clean,ty . 2 -. : L H
» histogram(~socializing|gender,data=atu_social,t . . . . . H
» library(readr) - : - - . i
> timeuse_raw <- read_csv("~/TimeUse - Ids P& Mal " . " . M H .
> view(timeuse raw) i : : : . E =
» load_labs(B) s . . . . i i
» timeused-timeuse_format(timeuse_raw) " a . . . H H : a T
» Wisw(timeuse) Y . . . . . H : H
» histogram(~chores,data=timeuse) e . . . . . ] : H
» histogram(~sleep,data=timeuse) Bl A . ¥ . o H : i
» histogram(~vieogames,data=timeuse) e # . . . : . » = i o8 1
Error in eval(varsRHS[[1]], data, env) : object ° RSB W L = " - . . ¥ . ¥ . s Y e A R BT -
» histogram(~videogames,data=timeuse) 04 I~ . ' » N 4 ! . L -
» histogram(~school,data=timeuse)
» xyplot(school~online,data=timeuse) 1 T 1 |
» ®yplot{work~talevision,data=timeuse) T 1 T T T I T I T T
» Wiew(food) 0 20 40 (ili] 80
»
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. Lab 1E: What's the Relationship?

Response Sheet ii=3
ni
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Where to Apply for
the Data Science
Foundations Pilot?

https.//education.ohio.qov/Topics/Learning-in-

Ohio/Mathematics/Resources-for-

Mathematics/Math-Pathways/Data-Science-

Foundations
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https://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Math-Pathways/Data-Science-Foundations
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Share your learning

community with us!
#MyOhioClassroom

Celebrate educators!
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