[bookmark: _jh008fiuaa9o]Data Science Day: "School Schedule Analytics"
[bookmark: _t1euukwijtrg]High School (Grades 9-12) | September Activity
[bookmark: _gvehboynw43e]Overview
Students analyze real school data to understand enrollment patterns, resource allocation, and administrative decision-making while applying statistical analysis and data visualization techniques used in professional settings.
[bookmark: _vroq8w7mqwz]Learning Objectives
· Analyze large datasets using spreadsheet software
· Calculate and interpret statistical measures (mean, median, mode, standard deviation)
· Create professional data visualizations
· Apply data analysis to institutional decision-making
· Present data-driven recommendations
[bookmark: _thb4k6khropm]Materials Needed
· Computers/tablets with spreadsheet software (Excel, Google Sheets, or similar)
· Sample school data (provided below or anonymized real data)
· Calculators
· Presentation software (optional)
· "Analytics Project Guide" (provided below)
[bookmark: _6jjowtsi1k27]Time Required
50-90 minutes (can extend into multiple days for deeper analysis)

[bookmark: _pq4tgtokks2b]Project Overview: The Challenge
You are data analysts hired by the school district to examine course enrollment patterns and make recommendations for next year's scheduling and resource allocation. Your analysis will directly impact decisions about:
· Which courses to offer and when
· How many teachers to hire for each subject
· Classroom space allocation
· Student support services

[bookmark: _3im32eybinw8]Dataset Description
[bookmark: _kqdlvxiw2x4t]Course Enrollment Data (Sample)
Note: Teachers should use anonymized real data from their school when possible or create a realistic data set from their own school environment
	Course Code
	Course Name
	Department
	Period
	Enrolled
	Capacity
	Teacher
	Room
	Grade Levels

	MATH101
	Algebra I
	Mathematics
	1
	28
	30
	Smith
	201
	9,10

	MATH102
	Geometry
	Mathematics
	1
	25
	30
	Johnson
	203
	9,10,11

	ENG101
	English 9
	English
	1
	30
	30
	Williams
	105
	9

	SCI201
	Biology
	Science
	1
	27
	28
	Davis
	301
	9,10

	HIST101
	World History
	Social Studies
	1
	24
	30
	Brown
	402
	9,10


Dataset continues with 50-100 courses across all periods and departments

[bookmark: _wym93auv0d45]Analysis Framework
[bookmark: _p17to1749ldz]Phase 1: Exploratory Data Analysis (20 minutes)
Basic Statistics:
1. Calculate enrollment statistics by department

· Total enrollment per department
· Average class size per department
· Capacity utilization rate (enrolled/capacity)
2. Identify patterns by time period

· Which periods have highest/lowest enrollment?
· Are there scheduling conflicts or preferences?
Key Questions to Investigate:
· Which departments are over/under-enrolled?
· What's the average class size across the school?
· Which time periods are most/least popular?
· Are any courses consistently at capacity?
[bookmark: _upvp86g8mxi]Phase 2: Department Analysis (25 minutes)
Create visualizations for each department:
1. Bar Chart: Average class size by department
2. Pie Chart: Total enrollment distribution across departments
3. Scatter Plot: Enrollment vs. Capacity by course
4. Line Graph: Enrollment trends by period
Advanced Statistical Analysis:
· Calculate standard deviation of class sizes within departments
· Identify outliers (unusually large or small classes)
· Determine correlation between grade level and enrollment patterns
[bookmark: _ifzu0ac7m2i6]Phase 3: Resource Allocation Analysis (20 minutes)
Capacity Utilization:
· Calculate percentage of capacity used for each course
· Identify underutilized resources
· Spot potential overcrowding issues
Teacher Workload Analysis:
· Calculate average students per teacher by department
· Identify teachers with largest/smallest class loads
· Analyze distribution of course preparations per teacher

[bookmark: _2t903yphdrb0]Student Analysis Worksheet
[bookmark: _e99m0jxdnke6]Data Summary Table
Complete this table using the provided dataset:
	Department
	Total Courses
	Total Enrollment
	Average Class Size
	Capacity Utilization %

	Mathematics
	
	
	
	

	English
	
	
	
	

	Science
	
	
	
	

	Social Studies
	
	
	
	

	Foreign Language
	
	
	
	

	Arts
	
	
	
	

	Physical Education
	
	
	
	

	SCHOOL TOTAL
	
	
	
	



[bookmark: _xegmc027s6p9]Period Analysis
	Period
	Total Enrollment
	Most Popular Department
	Least Popular Department
	Average Class Size

	1st
	
	
	
	

	2nd
	
	
	
	

	3rd
	
	
	
	

	4th
	
	
	
	

	5th
	
	
	
	

	6th
	
	
	
	

	7th
	
	
	
	



[bookmark: _z75e2ciimxec]Key Findings & Recommendations
1. Enrollment Patterns:
· Highest enrolled department: _____________
· Lowest enrolled department: _____________
· Most popular time period: _____________
· Least popular time period: _____________
2. Resource Efficiency:
· Departments with excess capacity: _____________
· Departments near/over capacity: _____________
· Recommended class size adjustments: _____________
3. Scheduling Insights:
· Peak enrollment periods: _____________
· Opportunities for better distribution: _____________
· Potential scheduling conflicts: _____________
4. Administrative Recommendations: Provide 3-5 specific, data-driven recommendations for next year:
1. 
2. 
3. 
4. 
5. 

[bookmark: _pj7xmfjsrqwd]Advanced Analysis Options
[bookmark: _cw48poloyboq]Statistical Deep Dive
· Correlation Analysis: Examine relationships between variables
· Regression Analysis: Predict future enrollment based on trends
· Variance Analysis: Compare consistency across departments
· Confidence Intervals: Determine reliability of averages
[bookmark: _lagkyb37iega]Comparative Analysis
· Compare data with previous years (if available)
· Benchmark against similar schools
· Analyze by student demographics
· Examine graduation requirements impact
[bookmark: _6dk7768k83kt]Predictive Modeling
· Project next year's enrollment needs
· Model different scheduling scenarios
· Analyze impact of adding/removing courses
· Forecast teacher hiring needs

[bookmark: _xph6c6ftd6z9]Professional Presentation Guidelines
[bookmark: _p6sabnu7xiij]Data Visualization Best Practices
1. Clear Titles: Every chart needs a descriptive title
2. Labeled Axes: Always label what you're measuring
3. Appropriate Charts: Match chart type to data type
4. Color Coding: Use consistent, meaningful colors
5. Source Citation: Always cite your data source
[bookmark: _e11p4vmvidug]Presentation Structure
1. Executive Summary: Key findings in 2-3 sentences
2. Methodology: How you analyzed the data
3. Key Findings: 3-5 main discoveries with supporting visuals
4. Recommendations: Specific, actionable suggestions
5. Limitations: What your analysis doesn't tell us

[bookmark: _zdga9prdb1tw]Assessment Criteria
[bookmark: _odpejmag8ssk]Data Analysis Skills (40%)
· Advanced: Uses multiple statistical measures appropriately, identifies complex patterns
· Proficient: Calculates basic statistics correctly, identifies obvious patterns
· Developing: Some calculation errors, limited pattern recognition
· Beginning: Significant errors, minimal analysis
[bookmark: _acfuyrv0ghss]Data Visualization (30%)
· Advanced: Creates multiple, professional-quality charts with clear labels and appropriate formatting
· Proficient: Creates clear, accurate visualizations with proper labeling
· Developing: Visualizations present but may lack clarity or proper formatting
· Beginning: Minimal or unclear visualizations
[bookmark: _w4wpt36zkijv]Critical Thinking (20%)
· Advanced: Makes insightful connections, considers multiple factors, suggests innovative solutions
· Proficient: Draws logical conclusions, makes reasonable recommendations
· Developing: Basic conclusions with limited reasoning
· Beginning: Illogical or unsupported conclusions
[bookmark: _h26lkvifjmj6]Communication (10%)
· Advanced: Clear, professional presentation of findings with strong rationale
· Proficient: Adequate explanation of results and reasoning
· Developing: Some communication issues but main points clear
· Beginning: Unclear communication of results

[bookmark: _hjyawzzepbuu]Real-World Career Connections
[bookmark: _60rufwj8wla0]Data Science & Analytics
· Business Analysts use similar enrollment data to forecast demand
· Operations Research Analysts optimize scheduling and resource allocation
· Data Scientists in healthcare analyze patient flow and resource utilization
[bookmark: _9ik7monpcywr]Education Administration
· School Principals use this data for staffing and budget decisions
· District Administrators analyze enrollment for facility planning
· Academic Advisors use patterns to guide student course selection
[bookmark: _ws0l17hg9z68]Business Applications
· Retail Analytics: Store staffing and inventory based on customer traffic patterns
· Workforce Planning: Employee scheduling based on demand forecasting
· Facility Management: Space utilization and resource optimization

[bookmark: _ph6vl4vw3ej]Extension Projects
[bookmark: _527alwqey2qn]Independent Research
· Compare your school's data with state/national averages
· Research best practices in school scheduling
· Analyze the impact of block scheduling vs. traditional periods
· Investigate correlation between class size and academic outcomes
[bookmark: _b5loq3he9fw9]Community Impact
· Present findings to school board or administration
· Create recommendations for incoming freshmen
· Develop peer tutoring programs based on enrollment patterns
· Design student surveys to complement enrollment data
[bookmark: _ev9l9snpyco7]Technical Skills Development
· Learn SQL for database analysis
· Use Python or R for advanced statistical analysis
· Create interactive dashboards with Tableau or Power BI
· Develop web-based data visualization tools

[bookmark: _9r3rt6k7u5vo]Teacher Implementation Notes
[bookmark: _96u8yr2jyk2u]Data Preparation
· Contact administration for anonymized enrollment data
· If real data unavailable, use provided sample dataset
· Ensure data includes variety of departments and periods
· Consider adding historical data for trend analysis
[bookmark: _ewtvk9zb7x4w]Technology Requirements
· Basic spreadsheet software sufficient for core activity
· Optional: Statistical software for advanced analysis
· Presentation software for final presentations
· Online graphing tools as alternatives
[bookmark: _6vfvl05b92hp]Differentiation Strategies
· Advanced Students: Provide additional datasets or statistical challenges
· Struggling Students: Provide templates and guided analysis steps
· Group Work: Mix analytical and presentation strengths
· Individual Accommodations: Adjust complexity based on math background
[bookmark: _8mmhz9yjktrk]Assessment Alternatives
· Portfolio of analysis work
· Peer evaluation of presentations
· Self-reflection on learning process
· Real-world application project

