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Year 12 Biology

Semester 2, 2014 

Task 7 Extended Experimental Investigation


	Name:
	

	Class:  
	12 Biology
	Conditions/Instructions

· Working Time: 6 weeks
· CRITERIA: Understanding Biology (UB) and Investigating Biology (IB)
· The Final Report MUST be submitted through Turnitin by 3.10 pm on the due date. Also a hard copy of the Final Report (and EEI Journal) must be submitted to your Biology teacher on the due date.


	Teacher:
	Mr Delroy/Dr Walding
	

	Distribution Date:  
	Mon 16 June 2014 (week 9)
	

	Draft Due DATES: 
	Phase 1: Friday 27/6 (week 10B)
Phase 2: Friday 8/8 (week 3A)
Phase 3: Friday 15/8 (week 4B)

	

	Due Date:
	Monday 25 August 2014 (week 6B)
	

	Unit/Topic:
	The Next Generation
	


	Task: 7
Syllabus S Dimensions Assessed:  

UB-Understanding Biology
ib – Investigating 

	Your task is to undertake an Extended Experimental Investigation (EEI) in order to develop and present your understanding of experimental design within a biological context. You will be required to design an experiment based on a researchable question, collect and present data and analyse and evaluate your results and experimental design, suggesting improvements where appropriate.  Your researchable question can be negotiated with your teacher.  You will be required to write a scientific report based on the investigation. 



CCEs (Common Curriculum Elements) that are well represented within this Task:    UB : ___________          IB :_____________
	6 Interpreting the meaning of tables, diagrams or maps or graphs
	36 Applying strategies to trial and test ideas and procedures

	12 Compiling lists/statistics
	43 Analysing

	13 Recording/noting data
	48 Justifying

	14 Compiling results in a tabular form
	53 Observing systematically

	15 Graphing
	41 Hypothesising

	16 Calculating with or without calculators
	45 Judging/evaluating

	20 Setting out/presenting/arranging/displaying
	49 Perceiving patterns

	21 Structuring/organising extended written text
	57 Manipulating/operating/using equipment


(  CONTEXT:

As part of your assessment for Year 12 Biology you are required to carry out an extended experimental investigation (EEI).  The topic of this task is based around Reproduction and Genetics and you will have some choice in your investigation.  Final approval for your investigation will occur after negotiation with your teacher.  The two organism groups available to you for this EEI are the Drosophila melanogaster (fruit fly) or you may choose to study in the area of Microbiology. 
You may wish to consider the reproduction and genetics of an organism such as the Drosophila melanogaster, a little insect about 3mm long, of the kind that accumulates around spoiled fruit. It is also one of the most valuable forms of organisms in biological research, particularly in genetics and developmental biology. It has been used as a model organism for research for almost a century, and today, several thousand scientists are working on many different aspects of the fruit fly. 
On the other hand, you may wish to consider the discipline of Microbiology which involves the study of microbes: bacteria, yeasts, fungi, algae, protozoa and viruses. These microbes are the smallest forms of life on earth but dominate the biosphere and impact on all aspects of life from medicine and the environment through to the food we eat and the water we drink. If this area of study interests you, there are a number of pre-requisite skills you will need to familiarise yourself with in order to carry out your EEI. These include: Preparing media for growing microbes, sterile working conditions, inoculation, counting microbes, and safety.
Topic specific skills will be outlined in class to you, prior to your “setting up the experiment” phase of your EEI.
(  CONDITIONS OF ASSESSMENT

The investigation will run for 6 weeks and will be teacher monitored. You are to work collaboratively (maximum of three students per group) on the design, sampling and testing but you are to write an individual report. The word length is up to 1000 words for the Introduction and up to 2000 words for the Discussion.

(  JOURNAL:   

Each student will need a logbook to record in one place your thoughts and notes about everything from selection of a topic through to completion of your investigation.  It is a no-frills, on-the-spot recording of the essentials of your work.  It need only be intelligible to you but it may be used to verify the authenticity of your work. You should not erase or retype any information as you are not being assessed on the neatness or otherwise of the journal.

(  RESEARCHING THE TOPIC:

By use of the library, online resources, textbooks or other source of information (parent, expert) you will need to develop an understanding of the biological principles behind your chosen topic.  
Your notes from this library research will form the basis of the Justification of the Hypothesis . It will be used to tell a story that generates interest in the reader and explains the biological concepts related to the field of your research, and link to the practical investigation to follow.

(  PLANNING YOUR INVESTIGATION:
1. Choose one factor that you would like to investigate. 
2. Develop a valid research question for your investigation.

3. Develop an aim for your investigation and propose the hypothesis to be tested.

4. Complete the following forms and hand in to your teacher:

(i) Research Proposal  (see p.7) 

(ii) Materials Requisition  (see p.8)

(iii) Risk Assessment    (see p.9) 

You should record all observations, measurements, and problems, changes in approach and modifications to your initial plans and procedure in your journal.


NOTE:  A research plan, an equipment requisition form and a risk assessment form must be submitted before commencing work. 
(  SCIENTIFIC REPORT:
Report writing involves collating all you’ve done into a report of your investigation.  Please refer to your Senior English Genre Guide to help with your report. Please note that other people’s ideas, statements, diagrams, photos and so on should be correctly referenced. That is, your work must not contain plagiarised material. Harvard 6th or APA 5th are appropriate referencing styles for use in this report.
(  TIMELINE:

	Term / Week
	Activity
	Significant   Dates

	2/ 9A
	Initial Research and Design
	◙  Task Distributed Monday 16 June  2014

	2/ 10B
	Design/Planning/Research
	◙  Phase 1 Due- Research Proposal, Biology request Form, Risk assessment, Introduction (research question, aim, hypothesis, hypothesis justification and experiment orientation – variable identification)  due no later than Friday 27 June 2014. HARD COPY and Turnitin.

	3/1A
	Set up Expts/Data Collection
	

	3/2B
	Data Collection
	

	3/3A
	Data Collection
Results organised, tabulated, graphed for draft presentation
Class Work: the next generation
	◙  Phase 2 Due- Method & Results Draft (Turn It In – 11:55pm) Friday 8 August 2014.

	3/4B
	Computer Time
Discussion, conclusion & reference list for draft presentation
	◙  Phase 3 Due- Discussion  Draft (Turn It In – 11:55pm) Friday 15 August 2014.

	3/5A
	Computer Time
Collation of Scientific Report
	

	3/6B
	Final Report Due
	Final Report Due MONDAY 25 August 2014.

 HARD COPY and Turnitin.


(  FINAL SUBMISSION:

Along with your final report, you will also need to submit the following: 

1. Task Sheet

2. Journal

3. Research Proposal

4. Risk Assessment

The journal, research proposal, risk assessment, and your drafts will not be assessed but is your way of providing evidence that you engaged in the research process and that the report is your own work. The drafts will be retained by the teacher and will be assessed if a report is not submitted by the due date.
THE SCIENTIFIC REPORT STYLE GUIDE

Title page: 

(
Subject, assessment task type, title, your name, date, teacher’s name

Introduction:  (1-2 pages is typical)

(
Research Question and Aim 

(
Justification of hypothesis:   You will need to justify your hypothesis by referring to relevant scientific (biological, chemical, physics) principles from your library research. 
· Orientation to Experimental Design
Method:  

(
A description of what you did in your investigation.
Materials 

Procedure 
Results: 

Discussion:  (1½ - 2 pages is typical)
Conclusion: 

Reference List:

YEAR 12 BIOLOGY
Unit 5:  The Next Generation

Task 7 (UB, IB)


	


	AA
 A+                  A                    A-
	BB   B+                 B                 B-
	CC  C+                  C                   C-
	D     D+               D                    D-  
	        E+                  E                    E-

	Aim and Hypothesis


	The student communicates investigative processes by:

formulating justified researchable questions

	The student communicates investigative processes by:

formulating researchable questions

	The student communicates investigative processes by:

identifying researchable questions

	The student communicates investigative processes by:

following instructions to collect and organise data using data to answer questions. 

	The student communicates investigative processes by following instructions to collect and organise data.


	A justifiable and researchable hypothesis is formulated that is worded appropriately.

	A justifiable and researchable hypothesis is formulated.

	A researchable hypothesis is formulated.

	A statement relevant to the area of research is provided.

	Information provided relevant to the research area provided.


	Design, Method, and Results


	The student communicates investigative processes by:

designing, modifying and implementing investigations

	The student communicates investigative processes by:

selecting, modifying and implementing investigations 

	The student communicates investigative processes by:

selecting and implementing investigations

	The student communicates investigative processes by:

following instructions to collect and organise data using data to answer questions. 

	The student communicates investigative processes by following instructions to collect and organise data.


	The experimental design addresses the hypothesis, shows significant independent development by the student, correctly identifying independent, dependent and controlled variables.

	The experimental design is relevant to the hypothesis, shows some development by the student, correctly identifying at least two variables.

	The experimental design has some relevance to the hypothesis but shows little or no development by the student, including at least one variable.

	The experiment has little relevance to the hypothesis and shows no originality or development by the student.

	The experiment has no relevance to any stated hypothesis and shows no originality or development by the student.


	Method devised by student and allows efficient, replicable testing of hypothesis.

	Method devised by student and allows testing of hypothesis but lacking in some areas. Not replicable in all respects.

	Method obtained from source and shows little or no student development. 

	Method lacks substantial and important details and has several undefined variables.

	Method unstated or insufficient detail.


	The student communicates investigative processes by:

collecting and organising data to identify trends and interrelationships 

	The student communicates investigative processes by:

collecting and organising data to identify trends

	The student communicates investigative processes by:

collecting and organising data

	The student communicates investigative processes by:

following instructions to collect and organise data using data to answer questions. 

	The student communicates investigative processes by following instructions to collect and organise data.


	Data is organised into correctly labelled and constructed tables, graphs/diagrams and clearly display trends and interrelationships.

	Data is organised into generally correctly labelled tables/graphs/diagrams and display trends or patterns in the data.

	Tables/graphs/diagrams present the data meaningfully

	Data has been collected according to instructions given

	Some data has been collected according to instructions given


	Data has been collected that is comprehensive and appropriate to investigation.  Appropriate manipulation of data shown

	Data has been collected that is appropriate to investigation Manipulation of data is correct. 

	Data is collected that is relevant to the investigation 

	Data is collected according to instructions given.

	Follows instructions to collect  some data


	Discussion and Interpretation of Data and Conclusion


	The student communicates investigative processes by:

interpreting and critically analysing results with links to theoretical concepts to draw conclusions relating to the question(s)

	The student communicates investigative processes by:

interpreting results and drawing conclusions relating to the question(s)

	The student communicates investigative processes by:

discussing results and drawing conclusions.

	The student communicates investigative processes by:

following instructions to collect and organise data

using data to answer questions. 

	The student communicates investigative processes by following instructions to collect and organise data.


	Interprets and critically analyses data to make conclusions

	Interprets and analyses data to draw conclusions 

	Describes data collected in view of hypothesis to draw conclusions

	Refers to hypothesis or data.

	Follows instructions to organise data


	Makes a thorough and precise explanation of both expected and unexpected results to confirm or refute hypothesis, with accurate justification.

	Provides a valid explanation of both expected and unexpected experimental results to confirm or refute hypothesis, with justification.

	Discusses experimental results.

	Refers to hypothesis or data.

	Follows instructions to organise data


	The student communicates investigative processes by:

evaluating the design of the investigation and reflecting on the adequacy of the data collected and proposing refinements.

	The student communicates investigative processes by:

evaluating the design of the investigation and the adequacy of the data collected.

	The student communicates investigative processes by: 
discussing results and drawing  conclusions.

	
	Evaluates the design of the investigation and reflects on the adequacy of the data collected. Justifies valid improvements.

	Discusses the design of the investigation and comments on the adequacy of the data collected. 

	Makes logical statements about the design of the experiment. 

	.



	A+

	A

	A-

	B+

	B

	B-

	C+

	C

	C-

	D+

	D

	D-

	E+

	E

	E-



	CRITERION: UNDERSTANDING BIOLOGY (UB)                                           
The student communicates their understanding by:

making links between related ideas, concepts, principles and theories to reveal meaningful interrelationships 

The student communicates their understanding by:

explaining ideas, concepts, principles and theories and describing interrelationships between them 

The student communicates their understanding by: 

defining and describing ideas,  concepts, principles and theories, and identifying interrelationships

The student communicates their understanding by stating ideas and using terminology relevant to concepts and recalling interrelationships.

The student states terminology and ideas relevant to concepts.

The hypothesis justification and discussion makes links between a number of related biological concepts relevant to the investigation

The  hypothesis justification  and discussion explains a number of related biological concepts relevant to the investigation

The  hypothesis justification  and discussion describes a biological concept relevant to the investigation

The  hypothesis justification  and discussion defines a biological concept

The  hypothesis justification  and discussion uses terms relevant to the task

The student communicates their understanding by:

applying knowledge and understanding to a range of complex and challenging tasks.
The student communicates their understanding by: 

applying knowledge and understanding to a range of complex tasks.

The student communicates their understanding by:

applying knowledge and understanding to a range of tasks.
The student communicates their understanding by stating ideas and using terminology relevant to concepts and recalling interrelationships.

The student states terminology and ideas relevant to concepts.

The hypothesis justification/discussion applies knowledge and understanding to a range of biological concepts raised from the investigation.        

The hypothesis justification/discussion applies knowledge and understanding to some biological ideas, concepts and theories relevant to the investigation

The hypothesis justification  and discussion  applies knowledge and understanding of biology to the investigation

The hypothesis justification   and discussion states biological ideas.

The hypothesis justification and discussion states ideas and terminology relevant to the concepts.





	Biology EEI Practical Requisitions


	PLEASE SUBMIT THIS FORM AT THE LATEST BY 10AM  ON THE DAY PRIOR


            Date Submitted: 


Date Required: 


Teacher:   
 Class:  12

Period:   FORMDROPDOWN 


Room:   FORMDROPDOWN 

Risk Assessment Completed:  Yes  FORMCHECKBOX 
  No  FORMCHECKBOX 



Members of Group:  

	EXPERIMENT No./Name:   

Resources Required:

  
Resources In class room

Technician Notes 



	TEACHER INITIAL to indicate approval  

  ____________________________________________



	


RISK  ASSESSMENT

WORKPLACE HEALTH AND SAFETY FOR BIOLOGY PROJECTS
As part of your experimental design you are required to identify any hazards and undertake a risk assessment of the activity.  A risk assessment form MUST be completed and submitted to your teacher for storage. The risk level may vary according to the nature of the activity.

To assist you below is a descriptor of potential risks involved in science experiments and activities.

LOW RISK    – 
Activities which do not involve heat, pressure or vacuums, acids or other corrosive materials, highly volatile and/or flammable chemicals, mains-voltage power sources and dangerous biological materials or animals.

MEDIUM RISK –
Activities which involve heat, pressure or vacuums, acids or other corrosive materials, highly volatile and/or flammable chemicals, mains-voltage power sources and dangerous biological materials and animals.

HIGH RISK    – 
Activities which involve high levels of heat or very low temperature materials (e.g. liquid oxygen or nitrogen), high pressures or low vacuums, toxic fumes, highly corrosive substances, highly volatile and/or flammable chemicals, high-voltage electricity (static and/or current), radiation emitters, dangerous biological materials and high-speed mechanical and/or moving devices and objects.

Hazards that may be encountered in a science laboratory include: 

( Animal tissue or fluids



( Cold (eg: Liquid nitrogen)




( Cuts (eg: scalpels, knives, glass tube) 


( Slips / trips (eg: possible wet floor, leads, etc)
( Electricity (any AC electrical equipment)


( Falling objects (eg: tall apparatus, archery)
( Heat (eg: Bunsen burner, hot plates, water)


( Ignition source (eg: LPG bunsens, candles, matches)
( Moving parts (eg: blender, centrifuge)


( Noise
( Non-Chemical Eye Damage (eg: dusts, fumes, lasers) 

( Pathogenic micro-organisms

( Pressure or vacuum



( Radiation (eg: Laser, UV)
( Chemical (eg: spillage, combustion, absorption, ingestion, inhalation, corrosion, eye damage, etc)
The attached Risk Assessment Form must be completed by you and submitted together with your experimental design.

EEI RISK ASSESSMENT

	MATERIAL:

- chemical 

- biological

- equipment
	DESCRIPTION    OF    HAZARD:
	RISK:
	DESCRIBE HOW THE RISK WLL BE MINIMISED:

	Bunsen burner

   (example)
	May cause burns
	MEDIUM
	Bunsen burner will only be lit when in use.

An orange flame will be used unless it is heating something and all members are aware of the activity.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Approval by teacher: ______________________________________________________

RESEARCH  PROPOSAL

	( NAME(s):
	

	
	

	(  TITLE OF INVESTIGATION:
	

	
	

	(  RESEARCH QUESTION: 

	

	

	

	(  AIM: 

The Aim should be in the form of an explicit statement relating to your variables, eg: “The aim of this investigation is to determine the effect of (manipulated variable) on (dependent variable).

	

	

	

	

	(  HYPOTHESIS:

	That

	

	

	

	

	

	

	(  Brief statement of your EXPERIMENTAL DESIGN (identify independent, dependent and controlled variables)

	

	

	

	

	

	

	


INVESTIGATION APPROVAL _____________________________________






        (Teacher’s signature and date)
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CRITERION: INVESTIGATING BIOLOGY (IB)                                             Name: __________________________________





UB Grade: _______	IB Grade: ______
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