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Practices of Science and Engineering (NGSS) 

 

✓ 1. Asking questions (for science) and defining problems (for engineering) 

✓ 2. Developing and using models 

✓ 3. Planning and carrying out investigations 

✓ 4. Analyzing and interpreting data 

✓ 5. Using mathematics and computational thinking 

✓ 6. Constructing explanations (for science) and designing solutions (for engineering) 

✓ 7. Engaging in argument from evidence 

✓ 8. Obtaining, evaluating, and communicating information 

 

Performance Expectations for the Unit 

 
➢ NGSS-HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and 

differentiation in producing and maintaining complex organisms. 
➢ NGSS-HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic 

variations may result from: (1) new genetic combinations through meiosis, (2) viable 
errors occurring during replication, and/or (3) mutations caused by environmental 
factors. 

➢ CO-LS.2.7d Evaluate data showing that offspring are not clones of their parents or 
siblings due to the meiotic processes of independent assortment of chromosomes, 
crossing over, and mutations. 

➢ CO-LS.2.8c Develop, communicate, and justify an evidence-based scientific 
explanation for how a whole organism can be cloned from a differentiated - or adult – 
cell. 



➢ CCCS.BIO111 I. Recognize terminology, specific facts, experimental methodologies, 
and general concepts related to basic chemistry, cell structure and function, cell 
reproduction, bio-energetics, and genetics. 

 
(CO = Colorado Academic Standards, NGSS = Next Generation Science Standards, 

CCCS = Colorado Community College System) 

 

Essential Questions 

 

1. How do organisms grow bigger after they are born? 
2. Did all of the cells in our body come from just one cell? 
3. Do cells always make exact copies of themselves when they divide? 
4. How do cells know when to divide? 
5. What is cancer and what does it have to do with how cells normally make copies of 

themselves? 
6. What are stem cells and how can/should they be used to treat disease? 
7. If all cells come from only one cell, how can they look so different and do many different 

jobs? 
 

 

Big Ideas 

 
1. In multicellular organisms, individual cells grow and then divide by a process called 

mitosis, thereby allowing the organism to grow. 
2. The organism begins as a single cell (fertilized egg) that divides successively to produce 

many cells, with each parent cell passing identical genetic material to both daughter 
cells. 

3. In sexual reproduction, chromosomes can sometimes swap sections during the process 
of meiosis (cell division), thereby creating new genetic combinations and thus more 
genetic variation.  

4. Cell division is an orderly process that is often referred to as the cell cycle. This cycle is 
tightly controlled by a variety of internal and external signals. 

5. Cancer occurs when cells inappropriately reenter the cell cycle and begin to make 
additional cells that lead to the formation of tumors and metastases. 

6. Stem cells are cells that can continuously generate daughter cells of certain types that 
might be useful in repairing lost or damaged tissues. 

7. Cells differentiate and specialize as an organism develops. 
 

Key Vocabulary/Concepts 

 



● mitosis 

● meiosis 

● cell cycle 

● interphase 

● prophase 

● metaphase 

● anaphase 

● telophase 

● chromosome 

● sister chromatids 

● homologous pair 

● centrosome 

● spindle fibers 

● cytokinesis 

● crossing over 

● recombination 

● synapsis 

● cancer 

● metastasis 

● stem cell 

● differentiation 

● dedifferentiation 

 

Major Engaging Learning Experiences and Labs 

 

● Investigation: Cell Cycle Control, Mitosis, and Cancer -Link 

● Onion Root Tip Mitosis Webquest -Link 

● Onion Root Tip Mitosis Lab 

● Stem Cells Webquest -Link 

● HHMI Video Lecture: Stem Cells and Regeneration -Link 

● Meiosis Tutorial with pop bead models -Link 

● Meiosis and 18 Ways to Make a Baby -Link 

● Click and Clone a Mouse -Link 

● PBS Video: Life’s Greatest Miracle 

 

 

 
 

https://docs.google.com/a/lajunta.k12.co.us/document/d/166AdbCU2Wg1A08dmbK6-QykcQ3_Mxit40IxGiIjfqfQ/edit
https://docs.google.com/a/lajunta.k12.co.us/document/d/15UGEYvzmUPpTR0jswBtT4BxXBJ-fU22Lc3kcMutWf4U/edit
https://docs.google.com/a/lajunta.k12.co.us/document/d/1T0j3tbgCu5woMeMngMTh-BCkCRupXeOmGwHLSiHSBT0/edit
http://www.hhmi.org/biointeractive/adult-stem-cells-and-regeneration
http://www.biology.arizona.edu/cell_bio/tutorials/meiosis/main.html
http://www.pbs.org/wgbh/nova/baby/
http://learn.genetics.utah.edu/content/cloning/clickandclone/

