WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s):  Four (and up)
Teacher: R. Imber
Lesson Title:  Spill the Beans (part of a series of lessons exploring plants, genetics, adaptations, engineering, mathematically modeling  and graphing)
Lesson Overview (objective):  To examine and identify plant structures, their function, life cycle, responses to environmental factors, and that observed characteristics of plants can be inherited and can change over time.  To understand and differentiate genotypes and phenotypes. To mathematically model and graph scientific observations.   Most of the lesson focuses upon investigating Mendelian Genetics with Wisconsin Fast Plants™ 
Materials: 1 Wisconsin Fast Plants™ (http://www.fastplants.org/pdf/activities/WFPgenetics-06web.pdf) Monohybrid Genetics Kit , 1 Wisconsin Fast Plants™ Dihybrid Genetics Kit, (or assorted Wisconsin Fast™ seeds: 1 pack of 25 Purple Stem seeds,  2 packs of 25 Non-Purple Stem plant seeds, 1 pack of Yellow-Green Leaf seeds, 2 packs of 200 F1 anl/ANL, ygr/YGR seeds).  A 4’ four fluorescent light with fixture.
Length of Lesson: two or more months for the unit.
Ma. State Frameworks Standard: 
Technology and Engineering:
Engineering Design: 2.2
Math:
Number Sense: 4N1, 4N8, 4N10, 4N12, 4N17

Patterns, Relations, and Algebra: 4P4, 4P5, 4P6

Geometry: 4G6
Measurement: 4M1, 2M5

Data Analysis, Statistics and Probability: 4D1, 4D4, 4D5, 4D6

Science:
Earth Science: 4, 5

Biology 1, 2, 3, 5, 6, 9, 11

WPS Benchmarks:

Educational Technology: 

Computers and Applications: 04.ET.CA.01, 04.ET.CA.02, 04.ET.CA.05, 04.ET.CA.06, 04.ET.CA.07

Research and Communication: 04.ET.RC.01, 04.ET.RC.02, 04.ET.RC.03 
WPS Benchmarks (con’t):

Math:
Number Sense and Operations: 04.MA.NS.01, 04.MA.NS.08, 04.MA.NS.10, 04.MA.NS.12, 04.MA.NS.17
Patterns, Relations, and Algebra: 04.MA.AL.04, 04.MA.AL.05, 04.MA.AL.06

Geometry: 04.MA.GE.06
Measurement: 04.MA.ME.01, 04.MA.ME.05
Data Analysis, Statistics and Probability: 04.MA.DA.01, 04.MA.DA.04, 04.MA.DA.05, 04.MA.DA.06
Science:

Skills of Inquiry: 04.SC.IS.01, 04.SC.IS.02, 04.SC.IS.03, 04.SC.IS.04, 04.SC.IS.05, 04.SC.IS.06
Earth Science: 04.SC.ES.04, 04.SC.ES.05

Life Science: 04.SC.LS.01, 04.SC.LS.02, 04.SC.LS.03, 04.SC.LS.05, 04.SC.LS.06, 04.SC.LS.09, 04.SC.LS.11

Essential Questions: 

1) What are the parts of plants and what role do they play?

2)
What is “genetics” and who was Gregor Mendel?

a. inherited traits

b. genotypes: homozygous/heterozygous; dominant/recessive

c. phenotypes

3) How does one carry on a scientific examination?

4)
In what ways can data be compiled, organized and analyzed?

 Student Outcomes:

1) Students identify parts of plants and can state the function of these parts.

2) Students learn about “genes” and inherited “traits”  

3) Students carry on a scientific exploration controlling for various factors (light, temperature, soil, amount of water, etc…)
4) Students gather data from their scientific investigation, organize this data using various record-keeping formats, display their data.  
Procedures:

1) Students identify parts of plants and can state the function of these parts.

a) Types of plants (experiment:  Yummy Plant Parts http://school.discoveryeducation.com/lessonplans/programs/plantparts/) 
b) Plant parts and their function:

Plant Parts: http://www.urbanext.uiuc.edu/gpe/case1/c1facts2a.html 
Flowering Plant Parts: http://www.urbanext.uiuc.edu/gpe/case1/c1facts2d.html  

c) Plant dissections:
Overview PowerPoint: http://smithsonlineclassroom.com/Flower.ppt#1
Label the Flower Parts lab activitity: 

http://www.can-do.com/uci/lessons99/flower.html or
http://www.enchantedlearning.com/subjects/plants/printouts/labelflower.shtml Interactive Game: Assemble a Flower http://www.botany.uwc.ac.za/ecotree/flowers/flowerparts.htm#top 
Interactive Game: http://www.bbc.co.uk/schools/scienceclips/ages/9_10/life_cycles.shtml 
Matching Game: http://www.quia.com/mc/99.html 
Flash Cards: http://www.quia.com/jfc/99.html 
Concentration: http://www.quia.com/cc/99.html 
Word Search: http://www.quia.com/ws/99.html 
3) Students learn about “genes” and inherited “traits” from initial exploratory animations/activities such as: 
Note: “a” – “g” are from DNA from the Beginning: An animated primer on the basics of DNA, genes, and heredity (2002, Cold Spring Harbor Laboratory: http://www.dnaftb.org/dnaftb/) 
d) Animation: children resemble their parents (http://www.dnaftb.org/dnaftb/1/concept/)

e) Animation: genes are real things (http://www.dnaftb.org/dnaftb/6/concept/index.html) 

f) Animation: all cells arise from other cells (http://www.dnaftb.org/dnaftb/7/concept/index.html)

g) Animation: chromosomes carry genes (http://www.dnaftb.org/dnaftb/10/concept/index.html)

h) Animation: genetic inheritance follows rules(http://www.dnaftb.org/dnaftb/5/concept/index.html) 

i) Animation: some genes are dominant (http://www.dnaftb.org/dnaftb/5/concept/index.html) 

j) Animation: Mendelian laws apply to humans 

Note: “h” through “l”  are from Gene School '99: a comprehensive, educational site exploring the fascinating innovations and discoveries of genetic science(Oracle Education Foundation: ThinkQuest, http://library.thinkquest.org/28599/index.htm) 
k)  (http://www.dnaftb.org/dnaftb/13/concept/index.html)

l) Activity: “Understanding the Gene Pool” (http://library.thinkquest.org/28599/experiment_gene_pool.htm)

m) Activity: DNA extraction: (http://library.thinkquest.org/28599/experiment_dna_extraction.htm)

n) Activity: Variations Amongst Individuals: (http://library.thinkquest.org/28599/experiment_variations.htm)

o) Activity: Probability and Heredity: (http://library.thinkquest.org/28599/experiment_probability_heredity.htm)
4) Students gather data from their scientific investigation, organize this data using various record-keeping formats, display data with on-line programs such as Create A Graph (http://nces.ed.gov/nceskids/createagraph/default.aspx)and analyze their results

 Student Accommodations: (ELL,SPED ect.)

As needed and appropriate.  All activities lend themselves to pairings and group work, with many self-paced animations, and on-line games.
Assessments: 

Many of the activity sheets and units have built in assessments that can be printed out and utilized.

Extensions and Modifications:  

Two engineering units designed by the Museum of Science – Boston (Engineering is Elementary (EIE): http://www.mos.org/eie/)    lend themselves to extensions and/or integrated use:
1)
Mariana Becomes a Butterfly - EiE Unit, The Best of Bugs: Designing Hand Pollinators

http://www.mos.org/eie/mariana.php .  This series of activities and accompanying storybook take place in the Dominican Republic and help students explore agricultural engineering.
2) A Gift From Fadil - EiE Unit, Thinking Inside the Box: Designing Plant Packages
http://www.mos.org/eie/plants.php  .  This series of activities and accompanying storybook take place in Jordan and help students explore the field of package engineering.

