[bookmark: _8z26q544ke6u]Data Science Day: "Costume Survey Central"
[bookmark: _2xiy2lymzzly]Middle School (Grades 6-8) | October Activity
[bookmark: _1ca79st3mw9i]Overview
Students design, conduct, and analyze surveys about Halloween preferences while learning about survey methodology, statistical analysis, and data-driven decision making used by businesses and researchers.
[bookmark: _f8cq6cpoaxz]Learning Objectives
· Design effective survey questions with appropriate response options
· Collect data using standardized methods
· Calculate percentages, proportions, and averages
· Create and interpret multiple types of data visualizations
· Compare datasets and identify trends
· Evaluate survey quality and potential bias
[bookmark: _na051pgukz6w]Materials Needed
· Survey design worksheet (provided below)
· Data collection sheets
· Calculators or tablets/computers
· Graphing software or graph paper
· Chart paper for displaying results
· Optional: Google Forms or similar survey platform
[bookmark: _dunedp7hupg1]Time Required
50-60 minutes (can extend to 75+ minutes with presentations)

[bookmark: _5460yxx5gglh]
[bookmark: _cmc085amhidw]
[bookmark: _didev5p30v80]Activity Overview: The Challenge
You are market researchers for a Halloween company! Your client needs to understand customer preferences to plan their product line for next year. You'll design surveys, collect data from multiple sources, analyze the results, and present findings with recommendations.
Business Questions to Answer:
· What costume categories are most popular this year?
· What candy should stores stock the most?
· How much do people typically spend on Halloween?
· How do preferences vary by age group?

[bookmark: _ssndgkf8vopk]Part 1: Survey Design Workshop (15 minutes)
[bookmark: _ddomt3jde0rv]Survey Design Principles
Good Survey Questions: ✓ Clear and specific ✓ Neutral (not leading) ✓ Appropriate answer choices ✓ Reasonable number of options ✓ Consider your audience
Question Types:
1. Multiple Choice: "What type of costume do you prefer?"
2. Ranking: "Rank these candies from favorite to least favorite"
3. Scale: "How much do you enjoy Halloween? (1-5)"
4. Numerical: "How many houses will you visit?"
[bookmark: _kim6gm2yal0d]Common Survey Mistakes
❌ Leading Questions: "Don't you think scary costumes are the best?"
✓ Better Version: "Which costume type do you prefer: scary, funny, character-based, or creative?"
❌ Vague Questions: "Do you like Halloween?"
✓ Better Version: "On a scale of 1-5, how much do you enjoy Halloween celebrations?"
❌ Too Many Options: Listing 30 different costume choices
✓ Better Version: Group into 5-7 main categories with "Other" option

[bookmark: _2jgh7l2lszy8]Part 2: Data Collection (15-20 minutes)
[bookmark: _tbvqzqwj5jgi]Survey Distribution Methods
Option 1: Classroom Survey (faster)
· Survey your own classmates
· Get 25-30 responses quickly
· Limited age range
Option 2: Multi-Class Survey (more data)
· Visit other classes or grade levels
· Compare age group differences
· Requires permission and coordination
Option 3: Digital Survey (homework)
· Create Google Form or similar
· Share with family and friends
· Analyze next class period
[bookmark: _13iwtpufzjuo]Data Collection Tips
· Record responses immediately
· Keep survey sheets organized by source
· Track demographics (grade level, age range)
· Aim for at least 20-30 responses minimum

[bookmark: _hlqs28j9rf4y]Part 3: Data Analysis (20-25 minutes)
[bookmark: _z1dl19ge75ka]Step 1: Data Organization (5 minutes)
Transfer all responses into a master data table (example like below, but will depend on your survey):
	Response #
	Age Group
	Costume Type
	Favorite Candy
	Amount Spent
	Halloween Rating

	1
	6-8
	Superhero
	Chocolate
	$20-30
	5

	2
	9-11
	Scary
	Sour candy
	$10-20
	4


[bookmark: _j3wiba1gl9de]Step 2: Calculate Statistics (10 minutes)
For Each Question, Calculate:
· Frequency: Count how many chose each option
· Percentage: (Count ÷ Total) × 100
· Mode: Most common response
· Mean: Average (for numerical data)
Example Calculation: Total responses: 30 Chocolate lovers: 18 Percentage: (18 ÷ 30) × 100 = 60%
[bookmark: _9wqf4w6vpnli]Step 3: Create Visualizations (10 minutes)
Choose Appropriate Graph Types:
· Bar Chart: Compare categories (costume types)
· Pie Chart: Show parts of a whole (candy preferences)
· Line Graph: Show trends over time (if comparing years)
· Double Bar Graph: Compare two groups (boys vs. girls)

[bookmark: _j0hqf84gp9kk]
[bookmark: _iucejfpjgfxi]
[bookmark: _u5no7nd79udo]
[bookmark: _w8x8m36siuxx]
[bookmark: _xw38r4n6pzu]
[bookmark: _3khx8rdciwxa]
[bookmark: _2uf2l4lnxwz6]
[bookmark: _aq00hcqtpu1g]
[bookmark: _y2wwq9x3f9j6]Student Survey Design Worksheet
[bookmark: _w9sh8m591ako]Halloween Survey Project
Team Name: _________________ Date: _________________

[bookmark: _fd62hiogg6cg]Section 1: Survey Questions
Design 5-7 survey questions. Include at least one from each category.
[bookmark: _8s974kjoc63r]Question 1: Costume Preferences
Question: _________________________________________________
Answer Choices:
· _________________
· _________________
· _________________
· _________________
· Other: _________________
[bookmark: _7vv3ktyen1hw]Question 2: Candy Preferences
Question: _________________________________________________
Answer Choices:
· _________________
· _________________
· _________________
· _________________
[bookmark: _8pmuxzp0osff]Question 3: Halloween Activities
Question: _________________________________________________
Answer Choices:
· _________________
· _________________
· _________________
· _________________
[bookmark: _kkooa9ayr2ug]Question 4: Spending (Numerical)
Question: _________________________________________________
Answer Format: _________________________________________________
[bookmark: _xfdodae53b5m]Question 5: Rating Scale
Question: _________________________________________________
Scale: 1 (lowest) to 5 (highest)
[bookmark: _4betrz4rphh8]Question 6-7: Your Choice
Question: _________________________________________________
Answer Choices/Format: _________________________________________________

[bookmark: _kay5gasn0lum]Section 2: Survey Testing
Before collecting data, test your survey on 2-3 people:
Issues Found:
· Were any questions confusing? Which ones?
· Were answer choices appropriate?
· Did it take too long?
Revisions Made:

[bookmark: _9rucujigcddc]Section 3: Data Collection Plan
Target Population: _________________________________________________
Sample Size Goal: _______ responses
Collection Method:
· In-person classroom survey
· Multi-class survey
· Digital survey (Google Forms)
· Other: _________________
Timeline:
· Survey design complete: _________________
· Data collection: _________________
· Analysis complete: _________________

[bookmark: _47eru6glnwv3]Data Analysis Worksheet
[bookmark: _jv7zo3dxytfj]Question: _________________________________________________
Raw Data Collection:
	Answer Choice
	Tally Marks
	Count
	Percentage

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	TOTAL
	
	
	100%


Calculations:
· Total responses: _______
· Most popular choice (mode): _________________
· Percentage for top choice: _______%
· Least popular choice: _________________

[bookmark: _lktz9icmgesz]
[bookmark: _fa6w4amceqqa]
[bookmark: _s1exq375glxs]Comparison Analysis
Compare results between two groups:
	Answer Choice
	Group 1: _____
	Group 2: _____
	Difference

	
	%
	%
	

	
	%
	%
	

	
	%
	%
	

	
	%
	%
	


Key Findings:

[bookmark: _wk9rc6ecmfkx]Section 4: Data Visualization Plan
Graph Type Selected: _________________
Why this graph type is appropriate:

Graph Title: _________________________________________________
X-axis label: _________________
Y-axis label: _________________
Color coding plan: _________________________________________________

[bookmark: _5nfz0wh2o06i]Section 5: Findings & Recommendations
[bookmark: _bb9vavilc41e]Key Finding #1:

Supporting data: _________________________________________________
[bookmark: _85i53sj5nsh8]Key Finding #2:

Supporting data: _________________________________________________
[bookmark: _6ms65mrswypd]Key Finding #3:

Supporting data: _________________________________________________

[bookmark: _9lzkevwf70sa]Business Recommendations
Based on our data, we recommend the Halloween company should:
1. Product Planning:

2. Inventory Decisions:

3. Marketing Strategy:

4. Target Audience:

[bookmark: _jr02g5aef6a2]Advanced Analysis Options
[bookmark: _bb8bogtwowsx]Statistical Deep Dive
1. Cross-Tabulation Analysis Examine how two variables relate:
· Do costume preferences vary by age group?
· Is spending related to Halloween enthusiasm rating?
2. Trend Analysis Compare with national data or previous years:
· How do our results compare to national Halloween statistics?
· What trends are we seeing?
3. Margin of Error Calculate confidence in results:
· With our sample size, how accurate are our percentages?
· What would we need for more reliable data?
[bookmark: _zdmho46gmcv0]Additional Survey Topics
Expand your research with questions about:
· Preferred Halloween activities (trick-or-treating vs. parties)
· Horror movie preferences
· Pumpkin carving vs. decorating
· Costume budget breakdown
· Safety concerns and preferences
· Favorite Halloween traditions

[bookmark: _s90cgu2xwny1]Comparison Activity: National Data
[bookmark: _aijktcirhwcm]Research Component
Look up actual Halloween statistics from sources like:
· National Retail Federation
· Statista
· Nielsen consumer research
Compare your class data with national trends:
	Category
	Our Class %
	National %
	Difference

	Costume type
	
	
	

	Candy type
	
	
	

	Average spending
	
	
	


Analysis Questions:
1. Where do our results match national trends?
2. Where are we different? Why might that be?
3. How might location/demographics affect results?

[bookmark: _dmuwicfsplh7]Assessment Rubric
[bookmark: _5g3hq93vqcuv]Survey Design (25%)
· Advanced (23-25 pts): Questions are clear, unbiased, comprehensive; excellent answer choices
· Proficient (20-22 pts): Questions are clear with appropriate choices; minor improvements possible
· Developing (15-19 pts): Some unclear questions or limited answer choices
· Beginning (0-14 pts): Poorly designed questions or inappropriate choices
[bookmark: _lo0f9th5d2zr]Data Collection (20%)
· Advanced (18-20 pts): Exceeded sample size; systematic, organized collection
· Proficient (16-17 pts): Met sample size goal; organized data collection
· Developing (12-15 pts): Below sample size or disorganized collection
· Beginning (0-11 pts): Insufficient data or poor collection methods
[bookmark: _k46awfa1jipj]Mathematical Analysis (30%)
· Advanced (27-30 pts): All calculations correct; sophisticated analysis
· Proficient (24-26 pts): Calculations mostly correct; solid analysis
· Developing (18-23 pts): Some calculation errors; basic analysis
· Beginning (0-17 pts): Significant errors; limited analysis
[bookmark: _xryxwzs4ihoo]Data Visualization (15%)
· Advanced (14-15 pts): Professional-quality graphs with proper labels; appropriate type
· Proficient (12-13 pts): Clear graphs with labels; appropriate type
· Developing (9-11 pts): Graphs present but missing some labels or clarity
· Beginning (0-8 pts): Unclear or inappropriate graphs
[bookmark: _31u8pe9d5wyh]Communication & Recommendations (10%)
· Advanced (10 pts): Insightful, well-supported recommendations
· Proficient (8-9 pts): Clear recommendations with some data support
· Developing (6-7 pts): Basic recommendations with limited support
· Beginning (0-5 pts): Unclear or unsupported recommendations

[bookmark: _jwwswk4cg0zf]Extensions & Modifications
[bookmark: _1k6zamvyhxd5]For Advanced Students:
· Design surveys for specific target demographics
· Calculate statistical significance
· Create interactive digital visualizations
· Present findings to actual local businesses
· Research sampling methods and bias
[bookmark: _a7tanvh7i4bp]For Struggling Students:
· Provide pre-written survey question templates
· Use simpler calculation methods
· Partner with stronger students
· Focus on one key question with thorough analysis
· Provide calculation worksheets
[bookmark: _7vuz39bkrol6]Technology Integration:
· Google Forms for survey creation
· Excel/Sheets for analysis
· Canva for visual presentations
· Survey Monkey for professional surveys
· Tableau Public for advanced visualizations

[bookmark: _k2ui66b4na0j]Real-World Career Connections
[bookmark: _c7lvfku7fci1]Market Research Analyst
Use surveys to understand consumer preferences and behaviors. Companies like Target, Amazon, and Disney employ thousands of market researchers.
[bookmark: _vgvc2efzhh8y]Data Analyst
Collect and interpret data to help businesses make decisions. Average salary: $60,000-$90,000.
[bookmark: _c4a9o3w22mfv]UX Researcher
Survey users to improve product design and user experience in tech companies.
[bookmark: _msq8ip4ylj22]Political Pollster
Design and analyze surveys to predict election outcomes and understand voter preferences.
[bookmark: _i70yi9gitc0f]Social Scientist
Use surveys to study human behavior, social trends, and cultural patterns.

[bookmark: _6g80oft0mixe]Teacher Implementation Notes
[bookmark: _edsbotyhoae0]Preparation Checklist
· Decide on survey collection method
· Copy student worksheets
· Arrange access to calculators/computers
· Prepare graph paper or digital tools
· Contact other teachers if doing multi-class survey
· Review percentage calculations
[bookmark: _m3hzw4wp0q3c]Time Management Tips
· Day 1: Survey design and testing (30 min) + start collection
· Day 2: Complete collection + analysis + visualization
· Or: Single 60-minute session with focused scope

[bookmark: _z8mj6pmubeuu]Follow-Up Activities
[bookmark: _zarthtmrs562]Same Week:
· Present findings to class
· Create infographic posters
· Write survey analysis reports
[bookmark: _ruw9nwtp9xzf]Next Week:
· Survey other grades and compare
· Research actual Halloween industry data
· Design marketing campaign based on findings
[bookmark: _uv1qen42cdio]Long-term:
· Conduct similar survey for other holidays
· Track trends over multiple years
· Enter data science competitions


