Science

Cells and Systems

                                                        Grade 8, Cluster 1

The Main Themes in the Overview and Specific Learning Outcomes

1) Exploring unicellular and multicellular organisms by using the cell theory.

8-1-01: 8-1-02:  8-1-03

2) Identifying major technological innovations that have enabled scientist to

increase own understanding of cell biology.

8-1-01:  8-1-4

3) Identifying parts of the microscope and comparing and contrasting

plant and animal cell structures and functions.

8-1-01: 8-1-07: 8-1-06

4) Explore the movements of nutrients and wastes across the cell membrane.

8-1-01: 8-1-07: 8-1-08: 8-1-09

5) Discuss structural and functional relationships among the cells, tissues, 

organs and systems.

8-1-01; 8-1-10: 8-1-12: 8-1-13: 8-1-19

6) Describe the importance of systems functioning interdependently and 

Importance of circulatory and respiratory systems related to health.

8-1-01: 8-1-14:  8-1-15

7) Identify primary and secondary defence systems for the body and 

describe their roles.

8-1-01: 8-1-16

8) Examine medical advances that enhance these defence systems to fight 

against diseases.

8-1-01: 8-1-17: 8-1-18

Questions

8-1-02

What are the characteristics of living things?

How does different living things show these characteristics?
8-1-03

Who contributed to the cell theory and how?

8-1-05

What are the major structures in plant and animal cells?

What are the main functions of these structures?

What are the differences between plant and animal cells?

8-1-06

What are the parts of a microscope?

How do you look after a microscope?

What do plant cells look like?  What are the characteristics of plant cells?

What do animal cells look like?  What are the characteristics of animal cells?
8-1-07

How do nutrients and wastes move across the cell membrane?

What does it mean for a membrane to be selectively permeable?

8-1-08

What is the difference between a unicellular and multicellular organism?

8-1-11

How does blood circulate through the body? And Through the heart?

8-1-13

Where does the body pick up oxygen?

8-1-13

How does the body use oxygen?

8-1-13

How does the body get rid of carbon dioxide?  Why does the body get rid of carbon –dioxide?

8-1-16 & 8-1-18

How do the primary and defence system differ?

What is the role of the primary defence system?

What is the role of the secondary defence system?

What are some common disorders and diseases that can affect body systems? How?

What are some methods for combating these disorders and diseases?

Pre-instructional views and barriers to learning

Children were found to have some barriers that may lead to them in having difficulties in learning about life and living things.  The majority of children seemed to consider the following pairs of words identical in meaning such as destruction and dying, seeing and knowing, contact and feeling, presence of ears and hearing, production of noise and talking, expanding and growing.


Although students understood the term “living things” they had difficulty classifying what a living thing was.   A recommendation would be to focus upon the unity of living things through attention to their characteristics.  

Another prominent misconception among children is that all living things have to move like animals but not like plants. Children could identity animals as alive because of their movement but could not identify plants as alive because they do not move as animals do.  

The concept of death suggests that children show an understanding about biological death by about age ten.  Around nine and ten , children begin to understand death as an inevitable biological process, the body ceasing to exist.

These children would understand death as a tiredness of the body, or the stopping of human and animal organs, usually the heart.  Cell-based explanations would only be found with children who were around twelve or thirteen.

Students seem to have difficulties distinguishing between the concepts of "cells" and "molecules."  They have a generalized view that cells and molecules consist of very small units that help make up larger parts, but have difficulties differentiating between them.

Students often associate items such as water, proteins, and carbohydrates as being made up of cells. 

Students believe that molecules of protein are larger than the size of a cell and that singled-celled organisms contain intestines and lungs.

 Many students believe that photosynthesis is a substance rather than a process.

Students assume that chlorophyll absorbs sunlight or carbon dioxide. Some also believe that chlorophyll is simply a chemical that makes the plant green.

Students also tend to misunderstand that light is important for plants to obtain food and not a condition for a plant's growth.

Some students believe that plants obtain food in a similar way to animals and that the food accumulates as the plant grows.

Students view that plants take in organic food such as starch and sugar from the soil.

Students understand that plants absorb water from the soil and that water is essential for growth material.  However, students assume that this water is the contributing factor for the growth of a plant.

Some students believe that plants and animals use air in opposite ways.  Thus, animals breath in oxygen and breath out carbon dioxide while plants take in carbon dioxide and release oxygen.  Therefore, students are often confused by the process of cellular respiration.

Students find it difficult to understand that water, nutrients, and wastes enter/leave the cell by osmosis or diffusion through tiny pores in the cell membrane.

Children appear to understand the body contains numerous organs which function together in maintaining life, but do not understand how they work together.

Children appear to consider food as anything useful taken into an organism’s body, including water, and minerals but are unlikely to relate the need for oxygen with the use of food.

Children often gave a non-functional explanation of the importance of food without reference to the role of food in metabolism.

Children do not understand that food as a material that serves as a substrate for respiration.

Many children explain the digestion system as having two outlets, one for faeces and one for urine.

Children’s ideas of the sequence of digestion appear to be very confused, both in the anatomical route and the processes.

Many children do not relate muscles to meat.

The majority of middle aged children cannot draw muscles appropriately across joints.

Although pupils have notions about gas exchange and usually consider it as a kind of breathing, few at any age have an understanding of respiration.  Respiration and breathing were thought, by most students to be synonymous.

Few children have the idea about oxygen reviving the cells, activating the heart and causing blood to circulate.
