
 

         Cellular Splits 
Investigation Set Teaching Guide 

 
This Investigation Set is designed for students to explore eukaryotic cell structure and mitosis. In this set, 
students will learn the common parts of cells and generate models to show how a cell successfully duplicates 
itself during mitosis. As students progress through this set, they will identify challenges a cell faces when it 
replicates and potential consequences that result from errors in replication. Students will refer back to their 
models, refining and improving them as they deepen their knowledge about this process. 

 
 
Target Grades & Subject(s): Grades 6-12; Science, Biology 
 
Learning Objectives 

● Next Generation Science Standards (NGSS) 
○ Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing 

and maintaining complex organisms. (HS-LS1-4)  
● Science and Engineering Practices (SEP) 

○ Use and construct models for representing ideas and explanations. (NGSS, SEP 2) 
 
Before teaching Part 1: [Download texts here] 

● To introduce this investigation set, direct students to this website (have them mute their devices). 
Once there, have students click ‘Start’ and then identify the size of a human, a grain of rice and a skin 
cell, by zooming in and looking at the scale in the bottom right corner of the screen. Explain that this 
animation will provide context on the size of cells, which they’ll be exploring in this investigation set. 

 

Text 1: 2-02: Common Parts Of The Cell (2 pages) 

The first text in this set provides an overview of cells, 
including cell theory and common structures found within 
cells. As students read, they should consider the role of 
each common structure of a cell. 

Discussion Question: 
 - If the majority of cells in your body have the same, 
common parts, what makes cells from different organs 
different? 

 
Before teaching Part 2: Cell Division [Download texts here] 

● Plan for this activity to take 20-30 minutes. 
● Print a class set of the data table for the investigation (on 3rd page below). 
● Ensure you have the following materials (enough for 30 students, can be reused each class): 

 
*Note: These materials are reusable and can be used for multiple class periods 

 

Lab Specific Materials*  Common Lab Materials 

● Beads 
● Pipe cleaners 
● Rubber bands (various sizes) 
● String 
● Cotton balls 
● Large quantities (~30-50) of any small, 

● Scissors 

 

https://read.activelylearn.com/#teacher/catalog?q=&dFR[Sets][0]=To%20Eat%20or%20Not%20to%20Eat%3F&p=0&index=al_prod
https://read.activelylearn.com/#teacher/catalog?q=&fR[KnowledgeSetLearnEntityId][0]=248442&p=0&index=al_prod
http://scaleofuniverse.com/
https://read.activelylearn.com/#teacher/catalog?q=&fR[KnowledgeSetLearnEntityId][0]=248442&p=0&index=al_prod


 

reusable material students can use to model 
structures in a cell (e.g. a rubber band could 
represent a nucleus) 

 
 

Text 2: Investigation: Cell Division *Note: This is an assignment in Actively Learn* (2 pages) 

What This Could Look Like:  
 
In this investigation, students will create their own models 
that demonstrate the process of cell division. 
 
Review the common parts of a cell with your class prior to 
beginning the investigation. Do not feel pressured for 
students to know all organelles and their functions.  
 
Model how students could use the materials to represent 
structures in a cell. For example, you could use a few 
beads to represent DNA that is in the nucleus. 

Teaching Tips (Best Practices): 
  
 - Encourage students to focus on designing solutions to 
address the challenges they’ve identified rather than 
trying to be ‘right’. 
 
 - Have students work with a partner or compare their 
models with other students in order to refine what they’ve 
already done and take other challenges into account they 
hadn’t previously considered. 
 
 - As students are building their models, circulate 
throughout the room asking probing questions (e.g. “Why 
did you have the nucleus duplicate after the DNA?”). 

 

Text 3: 1-19: Mitosis and Cytokinesis (2 pages) 

In this text, students will learn the detailed steps of 
mitotic cell division and the role specific cell structures 
play in the process. As students read, they should reflect 
on their models and consider any refinements or 
modifications they should make to improve the accuracy 
of their models. 

Extension Activities: 
 - Have students identify a step in mitosis where an error 
could happen. Then, have them create models that 
represent what the two daughter cells would look like 
after replication if this error occurred. 
 

 

Text 3: ‘Mitotic spindles’ could help develop better chemo drugs (1 page) 

The final text in this set extends students’ thinking by 
providing evidence of a new discovery related to a 
specific step in mitosis that could pave the way for more 
effective cancer therapies. As students read, they should 
consider how specific errors in mitosis could cause 
dramatic effects on the structure of the resulting daughter 
cells.  

Discussion Question: 
 - What makes cancer drugs effective and how can 
scientists improve current cancer drugs? 
 

 
 
 
 
 
 
 
 
 
 
 



 

Data Table 
 
Part 1: Challenges 

1. What are some of the important structures in a eukaryotic cell? 
 
 
 
 

2. Identify challenges and potential solutions for cell replication in the table below: 
 

Challenge  Potential Solution  
(How would a cell address this challenge? 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
Part 2: Models 
 

1. What materials did you use to represent different cell structures? 
 
 
 
 

2. In the space below, draw sketches of your model cell that demonstrate the replication process. Be sure 
to label your cell structures. 

 
 
 
 
 
 
 
 
 
 


