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Integrated Curriculum Design 

 

Interdisciplinary Curriculum Unit with Differentiation 

 

Unit Title: Evolutionary Statistics 

Theoretical Framework: Constructivist/Cognitivist  

Design Pathway: Interdisciplinary 

Unit Theme: Natural Selection/Evolution of Populations/Modeling/Inferences 

Unit Goals:  

1) Understand the relevance of mathematics and the usefulness of developing quantitative process skills in modern biology. 

2) Understand that there are patterns in nature that can be described and model through statistical processes. 

3) Use technology as an advantageous tool for creation, investigation, and communication of information in scientific and 

social processes. 

Disciplines: 1) Statistics    2) Biology     3) Social Studies/English 

Standards 

Statistics: 

• 9.S. 14.0 Calculates 

expected values and 

uses them to solve 

problems. 

 

• 9.S. 16.0 Develops, 

uses, and interprets 

simulations and 

models to estimate 

probabilities of an 

event which 

theoretical values are 

difficult or impossible 

to calculate. 

 

Biology: 

• ES.B.CB4.EM.1 
Communicates 

scientific information 

on biological 

evolution, supported 

by multiple empirical 

evidence. 

 

• ES.B.CB4.IE.2 
Determines the effect 

of different types of 

natural selections in a 

set of genes of an 

organism.  

 

 

Social Studies: 

• SCT.12.3 States 

advantages for humans 

when integrating 

technology for 

investigation, analysis 

and evaluation of 

historical, geographical, 

political, socio-

economical, and 

scientific topics. 

 

• SCT.12.7 Uses 

technology as a tool to 

investigate, create, and 

produce information: 

digital & multimedia 

English: 

• 12.R.6.I Integrates and 

evaluates content 

presented in diverse 

media and formats. 

 

• 12.R.7.I Integrates and 

evaluates multiple 

sources of information 

presented in different 

media or formats (e.g., 

visually, 

quantitatively) as well 

as in words in order to 

address a question or 

solve a problem. 
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• ES.E.41.0 Resumes, 

represents, and 

interprets data with 

one variable of 

measurement. 

 

• ES.E.42.0 
Comprehends that 

results can vary from 

sample to population, 

and from sample to 

sample. Analyzes, 

resumes, and 

compares results from 

random samples with 

results of non-random 

samples, and 

censuses; utilizes a 

great variety of graphs 

to represent and 

communicate results. 

 

• ES.E.43.0 Resumes, 

represents, and 

interprets data from 

two qualitative and 

quantitative variables. 

 

 

• ES.S.44.0 Interprets 

linear models. 

 

• ES.B.CB4.IE.3 
Applies concepts of 

statistics and 

probability to support 

explanations of 

organisms with 

advantageous 

hereditary 

characteristics that 

lead to an increase 

number in comparison 

with organisms with 

other characteristics. 

Analyses changes in 

numerical distribution 

of characteristics, and 

uses them as evidence 

to support and explain 

how natural selection 

determines survival of 

groups of organisms. 

 

• ES.B.CB4.IE.4 

Develops an 

explanation, based on 

evidence, of how 

natural selection leads 

to the adaption of 

populations.  

 

 

• ES.B.CB4.IE.5 
Evaluates the role of 

presentations, web pages, 

blogs, and social media. 
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natural selection on the 

development of the 

Theory of Evolution. 

 
Next Generation Science Standards 

HS-LS4-2. Construct an explanation based on 
evidence that the process of evolution primarily 
results from four factors: (1) the potential for a 
species to increase in number, (2) the heritable 
genetic variation of individuals in a species due to 
mutation and sexual reproduction, (3) competition 
for limited resources, and (4) the proliferation of those 
organisms that are better able to survive 
and reproduce in the environment 
 

HS-LS4-3. Apply concepts of statistics and 
probability to support explanations that organisms 
with an advantageous heritable trait tend to 
increase in proportion to organisms lacking this trait. 

 

Evidence 

 

Evaluative Criteria: 

 Capacity to collect, manage, and represent 

quantitative data. 

 Ability to build a scientific model to describe a 

trend or represent a natural phenomenon. 

 Capacity to organize ideas and ways to transfer 

information. 

Assessment Evidence: 

 Discussion 

 Collection of quantitative data (e.g. tables, graphs) 

 Mathematical Model (e.g. linear or quadratic fit, graph) 

 Outreach presentation & reflection. 

 Examination on statistical models and its applications 

Other Evidence: 

 Evidential media (e.g. photos, videos) 

 Reflection on investigative process. 

 

 

Lesson # 1 

 

Lesson Title: The Grade Height Theory 

Learning Objectives: 
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 Collect, Manage, and Analyze Quantitative data from a sample population 

 Infer characteristics of a population by measuring characteristics of randomly-selected individual samples. 

 Develop a predictive model  

Enduring Understandings 

These big ideas about the disciplines will demonstrate 

learners will: 

 

Statistics Enduring Understandings:  

 Understand statistics as a process for making 

inferences about population parameters based 

on random sampling from that population. 

 Understand that the validity in sampling, 

experiments, observational studies, and the 

interpretation of statistical results depends on 

randomization. 

 Statistical model can represent the relationship 

between two variables and can be 

representative of factual biological processes 

(e.g. Standard deviation = Variability) 

 

Biology Enduring Understandings: 

 Applies concepts of statistics and probability 

to support explanations of organisms with 

advantageous hereditary characteristics (e.g., 

exaggerated canines, for instance; bigger males 

for offspring protection and survival) that lead 

to an increase in comparison with organisms 

with other characteristics.  

 Explore patterns in data to make biological 

inferences and Explore patterns in data to 

make biological inferences and hypothesis. 

 

Social Studies Enduring Understandings: 

Essential Questions: 

 

 How can I use mean and standard deviation of a data set to draw a 

normal distribution? 

 

 Why is the normal distribution commonly used to model a 

population? When is this not appropriate to use normal 

distribution? 

 

 How can the results of a statistical investigation be used to support 

an argument? 

 

 Why is randomization an important component of sampling? 

 In what ways can data sampling be biased? 

 

 What happens to sample-to-sample variability when you increase 

the sample size? 

 

 How has technology enhanced our ability to study natural 

phenomena? 

 

 What leads to sexual dimorphism within populations?  

How would statistical data helps determine whether there is sexual 

dimorphism within a population? 

 How the relationship between two biological variables can help 

make predictions? 

How does a linear correlation help study demographic parameter 

(e.g. age)? 

 How can a statistical model helps to make inferences and 

predictions about other population? 
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 Understands and applies technology as a tool 

for investigation, and divulging information. 

 

 

Learners will know: 

 The importance of selecting random samples, 

to avoid bias when conducting an experiment. 

 The process and concepts of statistics to infer 

about population characteristics. 

Learners will be skilled at: 

 Manage and analyze data utilizing technological resources. 

 Create a data table and graphing. 

 Calculate Mean and Standard Deviation of a set of data. 

 Use calculators, spreadsheets, and tables to fit a normal 

distribution. 

 

Lesson #1: Learning Plan 

Summary of Key Learning Interactions and Instruction 

 

Interactions/Activities  Differentiation  Materials/Resources   Field 

Experiences/Resource 

People  

Description:  

Students will collect data (Height & 

Age, and grade) of other randomly-

selected students from the school 

community to develop a model, 

which will be used to make 

inferences and predictions about the 

entire school population. 

 

Steps: 

1) Randomly choose a sample 

of 6 students (3 male and 3 

females from each grade, K 

to 12. 

2) Measure the Height of each 

sample (students) and find 

out their age. 

Intervention: 

-mini lesson on Excel: Creating a 

data table and creating a graph. 

 

Extension: 

-Data managing and graphing of 

other real world sets of data (e.g. 

time vs distance graph), that pretend 

to other disciplines. 

 

 

 

 

 Measuring tape 

 Spreadsheet (e.g. 

Microsoft Excel) 

 Data sampling is done 

engaging with other 

members of school 

community. 

 Resources:  

1) Math teacher 

2) Science teacher 

3) Technology teacher 

.  
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3) Utilizing a data management 

tool (e.g., Microsoft Excel) to 

create a table to organize the 

collected data and analyze it, 

according to their age and 

sex. 

4) Create a graph or model from 

the data table to estimate a 

population mean or 

proportion. 

5) Use the mean and standard 

deviation of a data to fit it to 

a normal distribution and 

make estimates in population 

percentages. 

6) Key features of their models 

will be discussed as a group 

along with the instructor and 

Resource. 

7) Complete guided questions. 

 

  

 

Lesson #2 

 

 

Lesson Title: Unknown Bones 

Learning Objectives: 

 Collect and manage rhesus monkey skeletal morphological data 

 Model the distribution and variability of teeth length from collected data to predict the sex of unidentified skeletons. 

 Model the relationship between bone length and age from collected data to predict the age of unidentified skeletons. 

 Formulate biological hypotheses on sexual selection based on developed mathematical models. 



Design of Integrated Curriculum 8 

 

Enduring Understandings 

These big ideas about the disciplines will demonstrate 

learners will: 

 

Statistics Enduring Understandings:  

 Understand statistics as a process for making 

inferences about population parameters based on 

random sampling from that population. 

 Understand that the validity in sampling, 

experiments, observational studies, and the 

interpretation of statistical results depends on 

randomization. 

 Statistical model can represent the relationship 

between two variables and can be representative of 

factual biological processes (e.g. Standard 

deviation = Variability) 

 

Biology Enduring Understandings: 

 Applies concepts of statistics and probability to 

support explanations of organisms with 

advantageous hereditary characteristics (e.g., 

exaggerated canines, for instance; bigger males for 

offspring protection and survival) that lead to an 

increase in comparison with organisms with other 

characteristics.  

 Explore patterns in data to make biological 

inferences and Explore patterns in data to make 

biological inferences and hypothesis. 

 

Social Studies Enduring Understandings: 

Understands and applies technology as a tool for 

investigation, and divulging information. 

Essential Questions: 

 

 How can I use mean and standard deviation of a data set to 

draw a normal distribution? 

 

 Why is the normal distribution commonly used to model a 

population? When is this not appropriate to use normal 

distribution? 

 

 How can the results of a statistical investigation be used to 

support an argument? 

 

 Why is randomization an important component of sampling? 

 In what ways can data sampling be biased? 

 

 What happens to sample-to-sample variability when you 

increase the sample size? 

 

 How has technology enhanced our ability to study natural 

phenomena? 

 

 What leads to sexual dimorphism within populations?  

How would statistical data helps determine whether there is 

sexual dimorphism within a population? 

 How the relationship between two biological variables can help 

make predictions? 

How does a linear correlation help study demographic 

parameter (e.g. age)? 

 How can a statistical model helps to make inferences and 

predictions about other population? 

Learners will know: Learners will be skilled at: 
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 Develop a statistical Model to make predictions on 

a population. 

 Analyze relationship between biological variables. 

 How to infer and hypothesize based on empirical 

data. 

 

 Manage and analyze data utilizing technological resources. 

 Create a data table and graphing. 

 Calculate Mean and Standard Deviation of a set of data. 

 Use calculators, spreadsheets, and tables to fit a normal 

distribution. 

Lesson #2: Learning Plan 

Summary of Key Learning Interactions and Instruction 

Interactions/Activities  Differentiation  Materials/Resources   Field 

Experiences/Resource 

People  

Description:  

Students will apply their knowledge on 

Statistical Data Analysis and 

Probability to make biological 

inferences of rhesus macaque monkey 

skeletal morphology and sexual 

dimorphism. 

 

Steps: 

1) Students will be provided with 

10 samples of rhesus monkey 

skeletons. 

2) Make inferences and predictions 

of sex and age, according to 

observations made on the 

skeletal samples. 

3) Utilizing a caliper, measure 

features (i.e., teeth and femur 

lengths) of skeleton samples to 

collect morphological data. 

Intervention: 

-Pre-asses students on the SI measuring 

system and unit conversion. 

-Extended training on measuring tools: 

Specific to a Caliper. 

 

Extension: 

- Struggling students: 

 Individualized instruction on 

measuring and mathematical 

model development. 

- Gifted students: 

 Provide skeletal samples from 

other species (e.g. other 

monkeys, cats, dogs) and create 

a model for comparison of 

variability across species. 

 

 

 

 Five male and 

five female 

rhesus monkey 

skeleton samples 

of known age.  

 Calipers 

 Computers with 

Microsoft Excel 

 

 Resources:  

1) Technology teacher 

2) Biologist/Ecologist 

from a collaborating 

University 

 Inquiry on a future 

visit to a 

Laboratory of 

Primate 

Morphology. 

 Skype tour around 

a Primate Research 

Center. 
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4) Develop a model that describes 

the relationship between teeth 

length and sex. 

5) Develop a model that describes 

the relationship between femur 

length and age. 

6) A hypothesis would be 

formulated from each 

mathematical model. 

7) Results will be discussed as a 

group, along with teacher and 

resources. 

 

 

Lesson #3 

 

Lost in Translation: Speaking in Science! 

Learning Objectives: 

 Foster and develop outreach activities which promote scientific investigation and understanding among the general public. 

 Use technology as a tool for communicating results, directed toward informing the school community. 

 Develop and advance community partnerships which benefit both the school community as well as the university. 

 

Enduring Understandings 

These big ideas about the disciplines will demonstrate 

learners will: 

 

Statistics Enduring Understandings:  

 Understand statistics as a process for making 

inferences about population parameters based on 

random sampling from that population. 

 Understand that the validity in sampling, 

experiments, observational studies, and the 

Essential Questions: 

 

 How can I use mean and standard deviation of a data set to 

draw a normal distribution? 

 

 Why is the normal distribution commonly used to model a 

population? When is this not appropriate to use normal 

distribution? 
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interpretation of statistical results depends on 

randomization. 

 Statistical model can represent the relationship 

between two variables and can be representative of 

factual biological processes (e.g. Standard 

deviation = Variability) 

 

Biology Enduring Understandings: 

 Applies concepts of statistics and probability to 

support explanations of organisms with 

advantageous hereditary characteristics (e.g., 

exaggerated canines, for instance; bigger males for 

offspring protection and survival) that lead to an 

increase in comparison with organisms with other 

characteristics.  

 Explore patterns in data to make biological 

inferences and Explore patterns in data to make 

biological inferences and hypothesis. 

 

Social Studies Enduring Understandings: 

Understands and applies technology as a tool for 

investigation, and divulging information. 

 How can the results of a statistical investigation be used to 

support an argument? 

 

 Why is randomization an important component of sampling? 

 In what ways can data sampling be biased? 

 

 What happens to sample-to-sample variability when you 

increase the sample size? 

 

 How has technology enhanced our ability to study natural 

phenomena? 

 

 What leads to sexual dimorphism within populations?  

How would statistical data helps determine whether there is 

sexual dimorphism within a population? 

 How the relationship between two biological variables can 

help make predictions? 

How does a linear correlation help study demographic 

parameter (e.g. age)? 

 How can a statistical model helps to make inferences and 

predictions about other population? 

Learners will know: 

 The importance of the role that technology plays in 

modern society, as a tool for investigation and 

management of information. 

Learners will be skilled at: 

 Utilizing different technological tools to present organized and 

engaging information. 

 

Lesson #3: Learning Plan 

Summary of Key Learning Interactions and Instruction 

 

Interactions/Activities  Differentiation  Materials/Resources  Field 

Experiences/Resource 

People  
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Description: Students will create a 

presentation to divulge information 

about the activity and its resources, in 

order to promote scientific investigation 

among the school community.  

 

Steps: 

1. Students will prepare a short 

report of the activity, which they 

will make public through various 

social media sites (directed to 

school community). 

2. Using a presentation software 

(e.g. Power point, Prezi, 

Keynote, Office Sway), students 

will create a short presentation (7 

slides minimum), implementing 

different source of media, to be 

presented and shared with school 

community, where they will: 

a. Share a link or access to 

the activity report. 

b. Inform about 

methodology and results 

of the “Unknown Bones” 

activity. 

c. Explain, suggest, and 

promote the importance 

and other applications of 

mathematics between 

disciplines. 

3. Undergraduate Science program 

students will be invited to the 

Intervention: 

- Cooperative work to foster multiple 

intelligences applied towards the 

creation of the presentation. 

 

Extension: 

-Preparing information in a format to 

be printed in school news media or 

suitable for High School STEM forum. 

 

 Laptops 

 Projector 

 School 

auditorium 

Resources:  

1) Math teacher 

2) Science teacher 

3)  Technology 

teacher 
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presentation, to provide positive 

and constructive feedback to 

participating students. Also, to 

share experiences as a Science 

major undergraduate students. 

 

4. Write a 1 page reflection about 

their experience through the unit. 

 

 


