Living Environment

Scientific Inquiry

Performance Task

For 5th Grade

By Cynthia Needle
	Subject Area: This performance task will be used as an alternative assessment toward the end of a unit on the Living Environment in Science.  It will also serve as an assessment of the introduction of the scientific method as a precursor to a classroom science inquiry unit.

	Concepts:  This performance task helps develop the necessary skills of science investigation as a systematic process in inquiry.  Through the concepts of exploration, discovery, and teamwork students will become familiar with the process and methods involved in scientific inquiry of basic human needs.

	Assessment:  This task will be used as a formative assessment.  It will provide useful information regarding known content (living environment) and the newly introduced scientific method before students move further in scientific investigations of their own choosing.

	Previously Taught Content: Students will have completed a unit on the living environment including the study of seeds, flowers, reproduction, and photosynthesis.  Students will also have completed an introductory lesson on the scientific method, the steps involved and processes necessary to conduct an investigation.

	Bloom’s Taxonomy Classifications: 

· Develop a hypothesis

· Conduct an investigation using variables

· Make and record observations

· Collect data

· Make predictions

· Draw conclusions

· Make recommendations

	Can Be Integrated with:  This task can be integrated with mathematics in a variety of skills and concepts.  Measurement, calculations, patterns, relationships, and graphing throughout the inquiry process.

	Relates/connects to student lives:  This task serves as a conduit or necessary foundation to many areas of life long learning for students in 5th grade.  In questioning their worlds, students learn the processes and methods involved in research.  They learn about wonder, hypothesizing, testing what they believe and the value in error.  As they meander through the process of scientific inquiry, finding that an early wondering can lead to a different quest as well as the importance of discovering the relevance of conclusions they can draw and recommendations based on their findings.  Students perform inquiry every day, hypothesizing, predicting, testing, and concluding.  Learning the systematic method involved, and learning to control variables are important aspects gleaned during investigation.  This task provides students a real world opportunity to investigate, discover and explore their world.  It opens the door to the scientist in each of us, as well as the opportunities in science as a profession, in a plethora of areas for exploration.  Importantly, it empowers students to improve their worlds by questioning conservation, the environment, energy, biology, chemistry and physics.    

	Goals and Skills: NYS Standards:

· MST Standard 1: Analysis, Inquiry & Design: Students will use mathematical analysis, scientific inquiry, and engineering design as appropriate, to pose questions, seek answers and develop solutions.

· MST Standard 2: Information Systems: Students will access, generate, process, and transfer information using appropriate technologies.

· MST Standard 3:  Mathematics: Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, data analysis, probability, and trigonometry.

· MST Standard 4: Science: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

· MST Standard 5: Technology: Students will apply technological knowledge and skills to design, construct, use and evaluate products and systems to satisfy human and environmental needs.

· MST Standard 6: Interconnectedness-Common Themes: Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.

· MST Standard 7:  Interdisciplinary Problem-Solving: Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions.

	Task Prompt: As a scientist, you have been asked to investigate the affects of different variables on seed growth.  Because you are a well known environmentalist, you have been asked to determine the conditions under which seeds best germinate, and grow.  You will be developing a model of perfect greenhouse conditions that can be used in areas where plants cannot typically grow, as well as identifying the types of seeds that grow best under your determined conditions.  The results of your investigations will be shared with the larger scientific community, in order to convince governments around the world of feasible ways to help starving and impoverished areas produce food in their local areas.  This scientific investigation will take place over the next 3 weeks including 10 hours of experiment time.   

	Procedural Criteria:

1. You will be part of a team of four scientists, each with ideas to share and responsibilities within the group.  In your first lab meeting, you should decide among yourselves which of the 4 jobs listed below each of you will have.  Although each one of you has a particular job, you are all responsible as a team for the project’s results.  Therefore, in using teamwork, your jobs may overlap at times as you work together.

· Materials Manager: Your job will be to gather materials before each lab session, organize cleaning among your team of the lab area, and ensure that tools and other materials are returned to the proper place in class.

· Recorder: Your responsibilities will be recording observations, data and results of the entire group.  You are responsible for keeping a journal or log of each lab’s events and descriptions as well as data collected.

· Time Manager:  Your responsibility is very important as well.  It is very important that the lab start on time, and that cleanup begins on time so that you are able to use your experiment time well.  Keeping members of the group on task is an important part of a time manager’s job.  

· Safety Coordinator:  It is your duty to encourage and make sure that each scientist is using materials carefully, respectfully, and safely during all parts of the investigation.  It is your responsibility to report any misuses of materials or other safety issues to the teacher.

2. You will be using the knowledge you have gained in our unit on seeds and flowers.  Your science journals will be a great help to you and should be with you at all times during the investigation.  

Procedure 1: Return to the section in your notebooks about seeds.  Refresh within your group the parts of a seed, the embryo and seed coat.  Remember that the seed coat protects the developing plant.  Also, refresh your knowledge of the cotyledon.  It provides food to the growing embryo.  As the seed grows, the embryo divides into two very important jobs.  One part becomes the root system, and the other becomes the stem and leaves.

Each day remove a seed from the Ziploc bag to dissect, examine and draw in your journals.  Wet seeds and observe the next day.  On the wet seed look for the spot where the seed was attached to the pod, this small hole will allow water into the pod.  While dissecting, look for the beginnings of what will be the leaves.  Discuss and record the difference between wet and dry seeds.

Procedure 2:  Remember, seeds will start to grow when conditions are right to support the needs of the growing plants. Seeds need water, air, and proper temperature for growth. Water makes the seed swell and it softens the coat. When this happens, the embryo (tiny plant) begins to grow. In order to germinate, seeds need warm temperature. The embryo grows into a young plant which needs food, air, soil, water, light, and space to grow. 

Materials List:

Zip-lock baggies

100 lima beans

20 seeds each of various vegetables and other flowering plants ( 5 different types)

4 magnifying lenses

water

measuring cup

variety of growing mediums- paper towels, sand, clay, potting soil

light 

1. Distribute lima beans to each group of 3-4 students. 

2. Tape 2 paper towels inside a zip-lock bag, label your bag so that you know which is your group's bag. 

3. Saturate the paper towels with water. Measure the amount of water (ml, tbs) it takes to saturate the paper towels. 

4. Place the seed on top of the dampened paper towel, and seal the zip-lock bag. 

5. Tape the zip-lock baggies to the classroom window or on a bulletin board. 

6. Keep a daily observation log. In this log make observations and measurements, draw pictures, record data, and plot the plant's growth. You will observe that the seeds have roots that grow toward the floor and stems that grow toward the sky. You can measure the stem's growth, as well as the root's growth. Your group will need to graph the results of your data collection. 

7. In drawing your conclusions you might ask: How did we provide for the needs of the seed's growth? This could lead to a discussion on how the plant's needs are different than the seed's needs. Be prepared to discuss these differences. 

8. Among your group members discuss the variables that were present, which affect the seed's germination or growth: 

Possible Responses 

· type of seed 

· medium (paper towels, soil) 

· amount of water 

· amount of light 

· temperature 

Discuss the variables that were constant in this particular investigation. 

Be prepared to discuss your findings with others group within class.  What conclusions and/or recommendations will you make to the larger scientific community?  Also, be prepared to discuss the steps involved in the scientific process.  
Involved in Assessment:  The teacher will be assessing informally throughout the timeframe of the performance assessment.  Students will reflect in their journals about the group as a whole, and how they feel they did meeting their personal responsibilities as members of the group.  

Evaluative Criteria: Your work will be evaluated using the following scoring guide:

Cooperative Scientific Investigation Rubric 5th Grade

	Criteria/Score

20 points

         4

         3

        2

         1

          0

Hypothesis

Hypothesis has been developed thoroughly.  Hypothesis is stated correctly with variables identified

Hypothesis has been developed with reasonable relationship to the investigation

Hypothesis is partially developed with some relationship to the task

Hypothesis has major mistakes and little relationship to task

No attempt to develop hypothesis was achieved.

Investigation

Design

Investigation consistently reflects hypothesis.  All necessary materials, procedures, and safety are arranged so that the investigation could be repeated consistently

Investigation reasonably reflects hypothesis.  All necessary materials, procedures, and safety are reasonably arranged so that investigation can be repeated

Investigation partially reflects hypothesis.  Some of the necessary materials, procedures, and safety are missing, making it difficult to repeat the investigation consistently.

Investigation is not reflective of hypothesis.  Information is not sufficient to repeat the investigation consistently.

No attempt to reflect the hypothesis in the investigation was achieved.

Methods of Data Collection

Data has been collected in most efficient and appropriate ways.  Data is accurately recorded and displayed using the most relevant and organized methods

A reasonable amount of data has been collected in a sufficient manner.  Data is recorded and displayed using organized methods.

A minimum amount of data has been collected.  Data is recorded but may lack some organization.

Insufficient data has been collected.  Data has not been recorded or displayed in an organized way.

No attempt to record or display data in an organized way was achieved.

Data Analysis:

Conclusions, Recommendations

Conclusions and recommendations represent a precise statement relating directly to the hypothesis.  Clear recommendations have been made from accurate evaluation of the conclusion. 

Conclusions and recommendations represent a reasonable relationship to the hypothesis.  Reasonable recommendations have been made from evaluation of the conclusion.

Conclusions and recommendations provide a partial relationship to the hypothesis.  Recommendations are minimally supported from the evaluation of the conclusion.

Conclusions and recommendations show no relationship to the hypothesis.  Recommendations are not supported by the evaluation of the conclusion.

No attempt to relate the conclusions and recommendations to the hypothesis has been achieved. 

Lab Group 

Participation

Student offered ideas, suggestions and posed questions in a consistent matter contributing to the group.  Student listens to contributions of others consistently.

Student offered ideas, suggestions and posed questions at times contributing to the group.  Student listens to contributions of others at times.

Student offered ideas, suggestions, posed questions minimally.  Student listened to contributions of others at times.

Student offered ideas, suggestion, posed questions rarely.  Student missed opportunities to contribute to the group.

No attempt was made to offer suggestions, ideas, or pose questions.  Student didn’t listen to other members of the group, and did not contribute to the group.



	Planning Calendar:  The Living Environment Unit that precedes this task takes approximately 2 weeks to complete.  The introductory lesson to the scientific process takes 1 week to complete.  This task will take approximately three weeks to complete.

	Percent of Grade:  This performance assessment is worth a total value of 20 points.  It will reflect 20 percent of the overall science grade for the marking period.  

	Other Factors: 

· Modifications to the scientific process can easily be made to meet the needs of students with disabilities.  The time frame, problem posed, and criteria are all flexible and can meet the needs of differentiating instruction.  

· Technology can also be made a integral part of the research process.  With previous instruction, students can use spreadsheets to organize collected data, and graphs to represent findings.  Extensions connecting this task prompt to areas where starvation is a concern, or other Social Studies connections can be made through web exploring.  
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