Grade 8 - Science: Unicellular & Multicellular Organisms: Cells, Tissues and Systems
Using print and electronic resources, students research the difference between unicellular and multicellular organisms, and determine the structural and functional relationship among cells, tissues, organs, and systems. Students create interactive representations, or compose analogies that identify and describe the structural and functional relationship of cells, tissues, organs, and systems.

Activate
Students brainstorm examples of single-purpose and multipurpose objects (e.g., CD player vs. home entertainment system). Students describe the advantages and disadvantages of each. Students identify individual components of multipurpose objects, describe their structural and functional relationships and draw possible parallels with human body systems. They formulate questions to investigate the subject (P-2.2).

Outcomes and Descriptors: 

Science

8-0-1A Formulate specific questions that lead to investigations. 
8-0-5A Make observations that are relevant to a specific question. 
English Language Arts 

1.1.1    Express Ideas - explore diverse ideas to develop predictions, opinions, conclusions, and understanding 
3.2.1    Identify Personal and Peer Knowledge - access, record, and appraise personal and peer knowledge and understanding of a topic to establish an information base for inquiry or research 

ICT Continuum

P-2.2 
Plan and Question - constructs 'how and why' questions, predictions, hunches, educated guesses, and hypotheses and identifies information needs

Students use print and electronic resources (G-1.1) to find images of various types of plant and animal cells (unicellular and multicellular). Students brainstorm various types of cells found in a multicellular organism (e.g., blood, nerve, muscle, bone, skin cells, etc.). Students list (G-1.3) the main function of each type of cell; they predict (P-2.2) and describe the type of structure that cell has to enable it to carry out this function. Using painting or drawing tools (Pr-1.2), students illustrate the structure of various types of cells and describe their functional relationships with other cells in a multicellular organism. Students compare illustrations with peers and discuss similarities and differences between various living things. 

Teacher Tip:

Use a Gallery Walk of computer monitors or an electronic projection system for viewing illustrations. (C-2.1)

Outcomes and Descriptors: 

Science

8-1-08 Differentiate between unicellular and multicellular organisms. 
8-1-10 Describe structural and functional relationship among cells, tissues, organs, and systems. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
8-0-5F Record, compile and display observations and data using an appropriate format. 
8-0-7G Communicate methods, results, conclusions, and new knowledge in a variety of ways. 
English Language Arts 

1.2.3    Combine Ideas - structure and restructure ideas and information in personally meaningful ways to clarify and extend understanding 
2.3.5    Create Original Texts - create original texts [such as descriptions, panel discussions, impersonations, collages, timelines, documentary videos, journals or diaries...] to communicate and demonstrate understanding of forms and techniques 
ICT Continuum

P-2.2 
Plan and Question - constructs 'how and why' questions, predictions, hunches, educated guesses, and hypotheses and identifies information needs

G-1.1 
Gather and Make Sense - finds and collects information (text, images, audio, video) from given media sources 
G-1.3 
Gather and Make Sense - records data or makes notes on gathered information and ideas using given categories and given ICT 

Pr-1.2 Produce and Show Understanding - composes text, records sound, sketches images and/or makes graphs

C-2.1 
Communicate - discusses information, ideas, and/or electronic products using electronic communication tools
 

Acquire
Using print and electronic resources (G-2.1, G-2.2), students research and record examples of specialized cells and tissues. They look for information that supports their previous predictions and modify them as needed (P-3.2, G-3.1). Using appropriate software (Pr-2.1), students describe the structural and functional relationship among the cells, tissues, organs, and body systems and the reason cells and tissues are specialized in multicellular organisms. 

Links:

· The Cell: Down to Basics. Specialized Structures and Cells

http://www.beyondbooks.com/lif71/4h.asp
· Kimball's Biology Pages: Animal Tissues

http://www.ultranet.com/~jkimball/BiologyPages/A/AnimalTissues.html
· Kimball's Biology Pages: The Plant Cell

http://www.ultranet.com/~jkimball/BiologyPages/P/PlantCell.html
Outcomes and Descriptors: 

Science

8-1-09 Describe why cells and tissues are specialized in multicellular organisms, and observe examples. 
8-1-10 Describe structural and functional relationship among cells, tissues, organs, and systems. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
8-0-2A Access information using a variety of sources. 
8-0-2B Develop and use criteria for evaluating information 
8-0-2C Make notes in point form, summarizing major ideas and supporting details and reference sources. 
English Language Arts
2.1.2    Comprehension Strategies - use a variety of comprehension strategies [including adjusting reading rate, summarizing main ideas, SQ3R, structured overviews, and checking with peers] to make sense of familiar and unfamiliar texts and remember ideas 
2.1.3    Textual Cues - use textual cues [such as the structures and elements of specific genres...] to construct and confirm meaning and interpret texts 
3.2.4    Access Information - recall, expand, and use a variety of skills [including visual and auditory] to access information and ideas from a variety of sources [‘including subtitles, marginal notes and key words, electronic searches, previews and reviews, visual effects and sound effects] 
ICT Continuum
P-3.2 
Plan and Question - evaluates original inquiry questions and synthesizes questions for future inquiry

G-2.1 
Gather and Make Sense - refines information searches using a variety of media sources 
G-2.2 
Gather and Make Sense - analyzes gathered textual, numerical, visual, and aural information from media sources, applying given criteria 
G-3.1 
Gather and Make Sense – incorporates new information with prior knowledge and adjusts inquiry strategies

Pr-2.1 
Produce and Show Understanding - selects the ICT application and/or device best suited to create a product 

Working in collaborative groups (Co-2.1), students brainstorm the needs of living things (e.g., food, oxygen, water, etc.). Using appropriate software (G-2.3) or by constructing a chart students list the needs and identify the systems responsible for fulfilling each need (e.g., digestive system, respiratory system, circulatory system, etc.). Students list the organs and the characteristics of the structure and function of the tissues and cells for each system. When necessary, students evaluate their original inquiry (P-3.2), come up with additional questions and incorporate new information with their prior knowledge (G-3.1).

Teacher Tips:
Teachers ensure students understand that cell specialization is necessary to ensure access to the external environment. For more information on Brainstorming, please see p. 12 K to 8 ELA Strategies. 

Outcomes and Descriptors: 

Science

8-1-09 Describe why cells and tissues are specialized in multicellular organisms, and observe examples. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
8-0-1A Formulate specific questions that lead to investigations. 
8-0-2C Make notes in point form, summarizing major ideas and supporting details and reference sources. 
English Language Arts
1.2.3    Combine Ideas - structure and restructure ideas and information in personally meaningful ways to clarify and extend understanding 
ICT Continuum
P-3.2 
Plan and Question - evaluates original inquiry questions and synthesizes questions for future inquiry

G-2.3 
Gather and Make Sense - categorizes information using the ICT best suited to the purpose  

G-3.1 
Gather and Make Sense – incorporates new information with prior knowledge and adjusts inquiry strategies

Pr-2.1 
Produce and Show Understanding - selects the ICT application and/or device best suited to create a product 
C-2.1 
Communicate - discusses information, ideas, and/or electronic products using electronic communication tools
In collaborative groups (Co-2.1), using print and electronic resources (G-2.1 or G-3.1, G-2.2), students research and compare how systems and structures in unicellular and multicellular organisms (e.g., paramecium, frog, plant, human, invertebrate) perform various functions (e.g., movement, food intake, digestion, gas exchange). Using suitable software (G-2.3), students construct a table or chart (Pr-2.1) to illustrate the differences among the systems.

Black Line Master:
Comparison of Structures and Systems in Living Organisms 
Outcomes and Descriptors: 

Science

8-1-10 Describe structural and functional relationship among cells, tissues, organs, and systems. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
8-0-2A Access information using a variety of sources. 
8-0-2B Develop and use criteria for evaluating information 
8-0-2C Make notes in point form, summarizing major ideas and supporting details and reference sources. 
English Language Arts
2.1.2    Comprehension Strategies - use a variety of comprehension strategies [including adjusting reading rate, summarizing main ideas, SQ3R, structured overviews, and checking with peers] to make sense of familiar and unfamiliar texts and remember ideas 
3.2.4    Access Information - recall, expand, and use a variety of skills [including visual and auditory] to access information and ideas from a variety of sources [‘including subtitles, marginal notes and key words, electronic searches, previews and reviews, visual effects and sound effects] 
ICT Continuum
G-1.2 
Gather and Make Sense - identifies sources of information and provides bibliographic reference data 
G-2.1 
Gather and Make Sense - refines information searches using a variety of media sources 
G-2.2 
Gather and Make Sense - analyzes gathered textual, numerical, visual, and aural information from media sources, applying given criteria 
G-2.3 
Gather and Make Sense - categorizes information using the ICT best suited to the purpose  

G-3.1 
Gather and Make Sense – incorporates new information with prior knowledge and adjusts inquiry strategies

Pr-2.1 
Produce and Show Understanding - selects the ICT application and/or device best suited to create a product 
Co-2.1 Collaboration - collaborates with peers to accomplish self-directed learning with ICT

Using print and electronic resources, collaborative groups of students (Co-2.1) research (G-2.1 or G-3.1, G-2.2) a specific body system (e.g., circulatory, muscular, digestive, etc.). Using suitable software (G-2.3), students create a flow chart of all related organs, tissues, and cells for that body system and describe the function that each system performs and the specialization of the cells and tissues. Students share completed flow charts with peers to identify similarities, differences and the need to add or clarify information (G-2.4). 

Outcomes and Descriptors: 

Science

8-1-09 Describe why cells and tissues are specialized in multicellular organisms, and observe examples. 
8-1-10 Describe structural and functional relationship among cells, tissues, organs, and systems. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
8-0-2C Make notes in point form, summarizing major ideas and supporting details and reference sources. 
8-0-7G Communicate methods, results, conclusions, and new knowledge in a variety of ways. 
English Language Arts
1.2.3  Combine Ideas - structure and restructure ideas and information in personally meaningful ways to clarify and extend understanding

3.1.1  Use Personal Knowledge - determine personal knowledge of a topic to generate possible areas of inquiry or research
3.1.2  Ask Questions - formulate relevant main and subordinate questions on a topic to establish a purpose for gathering information

3.1.3  Contribute to Group Inquiry - contribute ideas, knowledge, and strategies to help identify group information needs and sources

3.3.4  Develop New Understanding - incorporate new information with prior knowledge and experiences; adjust inquiry and research strategies to accommodate changing perspectives and availability of pertinent information
ICT Continuum
G-1.2 
Gather and Make Sense - identifies sources of information and provides bibliographic reference data  

G-2.1 
Gather and Make Sense - refines information searches using a variety of media sources 
G-2.2 
Gather and Make Sense - analyzes gathered textual, numerical, visual, and aural information from media sources, applying given criteria 
G-2.3 
Gather and Make Sense - categorizes information using the ICT best suited to the purpose  

G-2.4 
Gather and Make Sense -analyzes whether information collected is sufficient and/or suitable for purpose and audience

G-3.1 
Gather and Make Sense – incorporates new information with prior knowledge and adjusts inquiry strategies

Co-2.1 
Collaboration - collaborates with peers to accomplish self-directed learning with ICT

Apply

Collaborative groups of students (Co-2.1) create a Unicellular and Multicellular Organism representation (Pr-3.1). They begin with an image of a living thing (e.g., unicellular organism, invertebrate, vertebrate, plant, etc.) as the first slide. They create links from the parts of the organism that perform various functions (e.g., movement, food intake, digestion, gas exchange) to additional slides that identify and describe the cells, tissues, and organs responsible for each function. 

Outcomes and Descriptors: 

Science

8-1-08 Differentiate between unicellular and multicellular organisms. 
8-1-09 Describe why cells and tissues are specialized in multicellular organisms, and observe examples. 
8-1-10 Describe structural and functional relationship among cells, tissues, organs, and systems. 
8-1-19 Describe functional similarities and differences of comparable structures and systems in different groups of living things. 
English Language Arts
1.1.3    Experiment with Language and Form - experiment with memorable language to convey personal perceptions, feelings, experiences, thoughts, and ideas in various forms 
2.3.5    Create Original Texts - create original texts [such as descriptions, panel discussions, impersonations, collages, timelines, documentary videos, journals or diaries...] to communicate and demonstrate understanding of forms and techniques 
4.2.5    Enhance Presentation - prepare compositions, reports, presentations, and inquiry or research projects using a variety of organizers [such as chapters, table of contents, headings, introduction, conclusion...] 
4.2.2    Revise Content - revise to enhance meaning and effect according to audience and purpose 
ICT Continuum
Pr-3.1 
Produce and Show Understanding - designs and creates interactive non-linear ICT representations 
Co-2.1 
Collaboration - collaborates with peers to accomplish self-directed learning with ICT
Co-3.1 
Collaboration - leads a group in the process of collaborative learning
M-2.1 
Motivation and Confidence - analyzes ICT problems and applies strategies to solve them 

M-2.2 
Motivation and Confidence - perseveres through complex ICT problems using higher-level thinking skills


Suggestions for Assessment
Student describes the similarities and differences between two living things (e.g., tree, rabbit) of the structures and systems and the related cells, tissues and organs responsible for various functions (e.g., gas exchange, food intake, etc.). 

Observation: Observe interaction of students in collaborative groups as they prepare their representations. Look for leadership (Co-3.1) as well as problem solving and perseverance through ICT challenges (M-2.1, M-2.2)
Each group makes a class presentation (C-2.1) of its representation. Students compare the similarities and differences of structures and systems in different groups of living things. Groups assess each other’s contributions using pre-established criteria (Pr-1.1) in order to enhance their representations (Pr-2.2 or Pr-3.2). 

Outcomes and Descriptors: 

Science

8-0-7G   Communicate methods, results, conclusions, and new knowledge in a variety of ways. 
ICT Continuum
Pr-1.1
Produce and Show Understanding - participates in establishing criteria for student-created electronic products 
Pr-2.2 
Produce and Show Understanding - revises electronic products to improve organization and clarity, enhance content and artistry, and meet audience needs according to criteria, feedback, and personal preferences 
Pr-3.2
Produce and Show Understanding - self-assesses ICT representations and goes beyond established criteria by enhancing meaning and/or artistry, according to topic, audience, purpose, and occasion

C-2.1 
Communicate - discusses information, ideas, and/or electronic products using electronic communication tools
R-2.1 
Reflect - invites and shares constructive feedback, related to established criteria, to reflect on using ICT to learn

Suggestions for Assessment
Students assess each other’s representations using class-established criteria (Pr-1.1).




