[bookmark: _xwpo8aurrjyv]Data Science Day: "The Science of Behavior Change"
[bookmark: _oph7eob3h0wr]High School (Grades 9-12) | January Activity
[bookmark: _t00hvbtsy0mr]Overview
Students conduct rigorous analysis of behavior change data, examining real psychological research on goal achievement, designing personal experiments with statistical tracking, and applying behavioral economics principles to understand why resolutions fail and what interventions actually work.
[bookmark: _mq26tbu7aab2]Learning Objectives
· Analyze published research on behavior change and habit formation
· Design and conduct personal behavioral experiments
· Apply statistical methods including survival analysis and A/B testing
· Understand behavioral economics principles (loss aversion, present bias, commitment devices)
· Evaluate effectiveness of different goal-setting methodologies
· Create evidence-based behavior change interventions
· Synthesize psychological research with personal data
[bookmark: _zbj6f0lwu3s8]Materials Needed
· Computers with internet and spreadsheet software
· Access to research databases/articles (provided)
· Statistical analysis tools
· "Behavior Change Analysis" workbook (provided below)
· Presentation software
· Habit tracking apps (optional)
[bookmark: _iy66tvh8vp7i]Time Required
75-120 minutes (or multi-week project with personal tracking)

[bookmark: _27nr62fqg77j]
[bookmark: _5234azoicest]Project Overview: Behavioral Data Scientist Challenge
You are behavioral scientists and data analysts! Major tech companies, healthcare organizations, and researchers invest billions trying to understand how to help people change behavior. Your mission: analyze the science of goal achievement, design rigorous personal experiments, and create evidence-based recommendations backed by data.
Research Domains:
1. Psychology of Habit Formation - What does the research actually show?
2. Behavioral Economics - Why do people fail at rational goals?
3. Personal Experimentation - Test interventions on yourself
4. Statistical Analysis - Survival curves, effect sizes, significance testing
5. Technology & Tracking - Do apps actually help?

[bookmark: _y7xwce3co8ef]Part 1: Literature Review - What Does Science Say? (20-25 minutes)
[bookmark: _nx2cyhl2irl1]Key Research Studies to Analyze
Study 1: Lally et al. (2010) - "How are habits formed?"
· Sample: 96 participants over 12 weeks
· Finding: Average time to automaticity = 66 days (range: 18-254 days)
· Implication: The "21-day habit" myth is false
· Plateau: Habit strength plateaus; missing one day doesn't derail progress
Study 2: Prochaska & DiClemente - Stages of Change Model
· Precontemplation → Contemplation → Preparation → Action → Maintenance
· Most people cycle through stages multiple times before success
· Relapse is normal part of change process
Study 3: Gollwitzer - Implementation Intentions
· "If-then" planning increases goal achievement by 2-3x
· Specificity matters: "If it's 6pm, then I'll exercise for 20 minutes"
· Works by reducing cognitive load
Study 4: Duckworth & Seligman - Self-Control Predicts Success
· Self-control predicts academic achievement better than IQ
· Can be depleted (ego depletion) but also trained
· Environmental design > willpower alone
[bookmark: _z0aypl1903bh]National Resolution Statistics
Success Rates (Multiple Studies):
· Week 1: 77% still going
· Week 2: 71%
· 1 month: 64%
· 2 months: 50%
· 6 months: 46%
· 1 year: 9%
Most Common Resolution Categories:
1. Physical health (48%)
2. Weight loss (38%)
3. Eating habits (36%)
4. Mental wellness (34%)
5. Finance (31%)
6. Relationships (28%)
[bookmark: _64shrzjsjuiq]Factors Associated with Success
Research-backed predictors:
· Tracking behavior: 2x success rate
· Social support: 65% improvement
· Public commitment: Significant effect
· Financial stakes: Moderately effective
· Intrinsic vs. extrinsic motivation: Intrinsic sustains longer



[bookmark: _he82ip1ew5u3]
[bookmark: _wx1kq78mjtck]


[bookmark: _goz5i5gbpi3u]The Science of Behavior Change Project
Student Name: ______________________
[bookmark: _gpevjiwzz0fh]Executive Summary
Complete last - 5-7 sentence overview of findings

[bookmark: _ebw3vtcv3il7]Section 1: Literature Analysis
[bookmark: _6g88y6wrpzf7]Critical Analysis of Habit Formation Research
Lally et al. (2010) Study Analysis:
Sample size: _______ Study duration: _______ 
Key finding: 
Statistical Analysis:
· Mean time to habit formation: _______ days
· Standard deviation: _______ days
· Range: _______ to _______ days
· What does this range tell us? _________________________________________________
Calculate: If habit formation is normally distributed with mean = 66, SD = 37:
· 68% of habits form between _____ and _____ days (±1 SD)
· 95% form between _____ and _____ days (±2 SD)
Limitations of this study:
1. 
2. 
3. 
[bookmark: _mt9hblgo05kx]Implementation Intentions Meta-Analysis
Research Question: Do if-then plans improve goal achievement?
Effect Size: d = 0.65 (moderate to large)
Interpret: This means people using implementation intentions are _____% more likely to achieve goals than control group.
Calculate success probability: If baseline success rate is 9%, and implementation intentions have OR = 2.5:
· New success rate ≈ _______%
Your hypothesis: Would this work for you? Why or why not?

[bookmark: _yapmde8c44qa]Section 2: Resolution Success Survival Analysis
[bookmark: _za1kkuhyx3d8]Create a Survival Curve
Using national data, create survival curve showing:
· X-axis: Time (weeks/months)
· Y-axis: % still maintaining resolution			     Graph of the Survival Curve[image: ]
	Time
	% Still Going
	% Who Quit

	Week 1
	77%
	23%

	Week 2
	71%
	29%

	Month 1
	64%
	36%

	Month 2
	50%
	50%

	Month 6
	46%
	54%

	Month 12
	9%
	91%



[bookmark: _j4a9t669q8zq]
[bookmark: _uva7siairt89]Statistical Analysis
Half-life of resolutions: 50% quit by: _______ months This means median survival time is _______ months.
Hazard rate: Probability of quitting in first month: _______% Probability of quitting between months 2-6: _______%
Interpretation: The highest risk period for quitting is _______________.
Critical period identification: If someone makes it past _______ months, their probability of year-long success increases to ______%.
[bookmark: _aagy2sonqw0z]Section 3: Behavioral Economics Analysis
[bookmark: _xynas4720pyc]Why Rational People Make Irrational Choices
Present Bias:
· Definition: Overweighting immediate rewards vs. future rewards
· Example: "I'll exercise tomorrow" every day
· Mathematical model: β-δ model of time inconsistency
Loss Aversion (Kahneman & Tversky):
· People feel losses 2-2.5x more strongly than gains
· Application: "Don't break the chain" methodology
· StickK.com model: Put money at risk for goals
Hyperbolic Discounting:
· People devalue future rewards non-exponentially
· Today vs. tomorrow: Big difference
· Day 30 vs. day 31: Small difference
[bookmark: _ku55dvmp8tra]
[bookmark: _vnvybuujj01w]
[bookmark: _s11uax92agoi]
[bookmark: _pszdyiywa38r]
[bookmark: _v2vw19apzo3]Section 4: Personal Behavioral Experiment
[bookmark: _gmm6p58xzwww]Design Your Experiment
Research Question: Does [intervention] increase my [target behavior] compared to baseline?
Example: "Does tracking in an app increase my daily water intake compared to not tracking?"
[bookmark: _ezbxmvkdea3x]Experimental Design
Target Behavior: _________________________________________________
Baseline Measurement (Week 1-2):
· No intervention, just measure current behavior
· How will you measure? _________________________________________________
· How often? _________________________________________________
Intervention (Week 3-4):
· What strategy will you test? _________________________________________________
· Why this one? _________________________________________________
· Based on which research? _________________________________________________
Hypothesis: I predict my behavior will increase/improve by ______% during intervention.
Justification: _________________________________________________
[bookmark: _j3oring0rc7t]
[bookmark: _zhchgre0eaew]
[bookmark: _yv2ed7eqtlha]
[bookmark: _bnnq8uiuqulp]
[bookmark: _mo48q3p53nkc]
[bookmark: _r9seq1xlxbza]
[bookmark: _svbzjxh8tmo1]
[bookmark: _fo05hnmt0j9r]Data Collection Tracking Sheet
	Date
	Day
	Baseline/Intervention
	Target Behavior (Y/N or count)
	Notes

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _64rn37xxys17]Section 5: Statistical Analysis of Your Data
[bookmark: _orel2proxity]Descriptive Statistics
Baseline Period (Week 1-2):
· Mean: _______
· Median: _______
· Standard deviation: _______
· Range: _______
Intervention Period (Week 3-4):
· Mean: _______
· Median: _______
· Standard deviation: _______
· Range: _______
Comparison:
· Difference in means: _______
· Percent change: _______%
· Effect size: _______
[bookmark: _ov7vzizawl95]Inferential Statistics
T-test for difference:
· t-value: _______
· p-value: _______
· Significant at α = 0.05? ⬜ Yes ⬜ No
Interpretation: The intervention _______ (did/did not) significantly improve behavior.
Confidence Interval: I am 95% confident that the true effect is between _____ and _____.
[bookmark: _86qtutivnoiy]Visualize Your Results
Create:
1. Line graph: Daily behavior over 4 weeks (mark intervention start)
2. Box plot: Baseline vs. Intervention comparison
3. Bar chart with error bars: Mean ± standard error
[bookmark: _bo1eg1whjsta]Section 6: Technology & Tracking Analysis
[bookmark: _sbjuw99nc4mz]Evaluate Habit-Tracking Apps
Test 2-3 habit tracking apps:
App 1: _________________
· Features: _________________________________________________
· Ease of use: ___/10
· Motivation factor: ___/10
· Based on research? ⬜ Yes ⬜ No ⬜ Unclear
· Would you continue using? ⬜ Yes ⬜ No
App 2: _________________
· Features: _________________________________________________
· Ease of use: ___/10
· Motivation factor: ___/10
· Based on research? ⬜ Yes ⬜ No ⬜ Unclear
· Would you continue using? ⬜ Yes ⬜ No
[bookmark: _8ct4x0pv6ou7]Meta-Research: Do Apps Help?
Find 2-3 studies evaluating digital tracking:
Study 1:
· Sample size: _______
· Finding: _________________________________________________
· Effect size: _______
Study 2:
· Sample size: _______
· Finding: _________________________________________________
· Effect size: _______
Your conclusion: Based on evidence, habit tracking apps appear to _______ (be effective/not be effective) because _______________.

[bookmark: _desreulgb602]
[bookmark: _wcaw80ft7vag]Section 7: Goal-Setting Methodology Comparison
[bookmark: _d6jogs1useuy]Compare Different Approaches
Evaluate 4 methodologies:
1. SMART Goals
· Specific, Measurable, Achievable, Relevant, Time-bound
· Research support: _________________________________________________
· Best for: _________________________________________________
2. Tiny Habits (BJ Fogg)
· Start extremely small, build momentum
· Research support: _________________________________________________
· Best for: _________________________________________________
3. Don't Break the Chain (Jerry Seinfeld)
· Visual tracking of consecutive days
· Research support: _________________________________________________
· Best for: _________________________________________________
4. Habit Stacking
· Link new habit to existing routine
· Research support: _________________________________________________
· Best for: _________________________________________________
[bookmark: _ed90x1n9gehz]Design Your Own System
Based on research, design optimal goal-setting system:
Components:
1. 
2. 
3. 
4. 
Why these components?

Expected success rate: _______% Compared to baseline: _______%
[bookmark: _4flnh6wxrjuw]Section 8: Economic Analysis of Resolutions
[bookmark: _drihu2laxdl9]The Resolution Economy
Research the industries built on resolutions:
Gym Memberships:
· January signup surge: _______%
· Drop-off by March: _______%
· Business model relies on: _________________________________________________
· Ethical concerns: _________________________________________________
Diet Industry:
· Annual revenue: $_____________
· Success rate: _______%
· Cost per pound lost: $_______
· Alternative approaches with better data: _________________________________________________
Self-Help Books:
· January sales vs. rest of year: _______%
· Actual effectiveness: _________________________________________________
[bookmark: _1e1x4esql2j8]Cost-Benefit Analysis
Calculate ROI of behavior change:
Example: Exercise resolution
Costs:
· Gym membership: $_____ × 12 = $_____
· Time: ___ hours/week × 52 × $/hour = $___
· Total cost: $_____
Benefits:
· Health improvements (reduced medical costs): $_____
· Increased productivity: $_____
· Quality of life: $_____
· Total benefit: $_____
ROI: (Benefits - Costs) / Costs = ______%
[bookmark: _7jmbtivuln3k]Section 9: Evidence-Based Recommendations
[bookmark: _v9bjhlahbmms]Create Implementation Guide
Based on all research and analysis:
Top 3 Strategies (ranked by effect size):
1. Strategy: _________________________________________________ 
a. Effect size: = _______ 
b. Expected improvement: _______% 
c. How to implement: _________________________________________________

2. SStrategy: _________________________________________________ 
a. Effect size: = _______ 
b. Expected improvement: _______% 
c. How to implement: _________________________________________________

3. Strategy: _________________________________________________ 
a. Effect size: = _______ 
b. Expected improvement: _______% 
c. How to implement: _________________________________________________

[bookmark: _f8s7qomvjhbr]Predicted Impact
If someone used all 5 strategies:
· Baseline success rate: 9%
· With interventions: _______%
· Improvement factor: _____x
Confidence in prediction: ___/10
Limitations:

[bookmark: _e8kn6ybhcwyh]
[bookmark: _7r1udj6hcre1]Data Visualization Requirements
Create 6-8 professional visualizations:
1. Survival Curve: Resolution persistence over time
2. Forest Plot: Effect sizes of different interventions
3. Before/After: Your personal experiment results
4. Comparison Chart: Different goal-setting methods
5. Heat Map: Risk factors for quitting by time period
6. Infographic: "Science-Backed Goal Achievement"
7. Scatter Plot: Tracking frequency vs. success rate
8. Decision Tree: Which method for which type of goal
[bookmark: _q9sv32sjqaqh]Assessment Rubric
[bookmark: _oqx1g9s2irag]Research & Literature Review (25%)
· Advanced (23-25): Comprehensive analysis of multiple studies; critical evaluation; synthesis
· Proficient (20-22): Good coverage of research; accurate interpretation
· Developing (15-19): Basic research; limited depth or critical analysis
· Beginning (0-14): Inadequate research; misinterpretation
[bookmark: _z1btr9gznap]Experimental Design & Data Collection (25%)
· Advanced (23-25): Rigorous experimental design; systematic data collection; thoughtful methodology
· Proficient (20-22): Sound design; consistent data collection
· Developing (15-19): Basic design; some gaps in data
· Beginning (0-14): Flawed design; inadequate data
[bookmark: _6jids5ghac4q]Statistical Analysis (25%)
· Advanced (23-25): Sophisticated statistical methods; accurate calculations; appropriate interpretations
· Proficient (20-22): Correct statistical tests; accurate results
· Developing (15-19): Basic statistics with some errors
· Beginning (0-14): Significant statistical errors
[bookmark: _j2o5trd7y36w]Synthesis & Recommendations (15%)
· Advanced (14-15): Insightful recommendations strongly supported by research and data
· Proficient (12-13): Solid recommendations with adequate support
· Developing (9-11): Basic recommendations; weak support
· Beginning (0-8): Unsupported recommendations
[bookmark: _jl9s871f7cgd]Communication (10%)
· Advanced (10): Exceptional clarity; professional presentation; compelling narrative
· Proficient (8-9): Clear communication of complex concepts
· Developing (6-7): Adequate but could be clearer
· Beginning (0-5): Unclear or disorganized

[bookmark: _7qfc9p11c4dw]Real-World Career Connections
[bookmark: _oh0c7vqqy5ih]Behavioral Scientist / Researcher
Design and analyze studies on human behavior change. Universities, research institutes. ($70K-$120K)
[bookmark: _lz1nze6xnss]Health Psychologist
Help patients change health behaviors using evidence-based methods. ($80K-$130K)
[bookmark: _4i9dspr6n1jv]Data Scientist at Tech Companies
Analyze user behavior, design interventions to increase engagement. Facebook, Google, health apps. ($120K-$180K)
[bookmark: _mt807wyw04n6]Behavioral Economist
Apply psychology and economics to understand decision-making. Consulting, government, academia. ($90K-$160K)
[bookmark: _j3fa8dxghm71]UX Researcher / Product Designer
Design apps and systems that help people achieve goals. Tech companies. ($85K-$140K)

[bookmark: _1tkhrdhyyd9y]
[bookmark: _lyqegtgmh4w6]Research Papers & Resources
[bookmark: _j4d9ob7bkafo]Foundational Papers:
· Lally, P. et al. (2010). "How are habits formed: Modelling habit formation in the real world." European Journal of Social Psychology
· Gollwitzer, P.M. (1999). "Implementation intentions: Strong effects of simple plans." American Psychologist
· Prochaska, J.O. & DiClemente, C.C. (1983). "Stages and processes of self-change of smoking"
[bookmark: _7tpkskjqtym4]Books:
· Atomic Habits by James Clear
· The Power of Habit by Charles Duhigg
· Tiny Habits by BJ Fogg
· Switch by Chip and Dan Heath
[bookmark: _1o4zgto9703p]Databases:
· Google Scholar
· PubMed (health behavior)
· PsycINFO (psychology)
· JSTOR


[bookmark: _lss12ke8h5pm]
[bookmark: _6450gcuaw23f]
[bookmark: _97p23zqce2gh]
[bookmark: _b079d8fkyuc]
[bookmark: _mz97ea30f8iv]
[bookmark: _z263h3msv268]
[bookmark: _2wgwk3edhwve]Teacher Implementation Guide
[bookmark: _gkmr6t5qfqli]Timeline Options:
Option 1: Intensive (3 days)
· Day 1: Literature review & experimental design
· Day 2: Personal tracking begins (ongoing)
· Day 3: Analysis & presentation (after 2-4 weeks of tracking)
Option 2: Full Project (4 weeks)
· Week 1: Research and design
· Weeks 2-3: Data collection
· Week 4: Analysis and presentation
Option 3: Hybrid
· Classroom: Research, design, statistical analysis
· Independent: Personal tracking and data collection
[bookmark: _s2xymxfnr2gv]Before Class:
· [ ] Gather research papers (accessible versions)
· [ ] Test habit tracking apps
· [ ] Prepare example data set
· [ ] Set up statistical software access
· [ ] Create grading rubric
· [ ] Consider IRB if publishing results
[bookmark: _kjpdunxazznw]Differentiation:
Standard:
· Basic experimental design
· Descriptive statistics + t-test
· Literature review of 3-5 papers
· Professional presentation
Support Needed:
· Provide templates for all sections
· Simplified statistics
· Partner with strong student
· Focus on personal application
[bookmark: _3qyl0tzdrqdr]Standards Alignment
[bookmark: _vi6ijgcyedep]Common Core Math - Statistics & Probability:
· S-ID: Interpret data and make inferences
· S-IC: Make inferences and justify conclusions
· S-CP: Understand and apply probability concepts
[bookmark: _xot2zx99u67m]AP Psychology:
· Research methods
· Learning and behavior
· Cognition and decision-making
[bookmark: _6s1jnu68a25i]AP Statistics:
· Experimental design
· Hypothesis testing
· Regression analysis
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