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Elementary students are eager to learn about the world around them, and especially the world outside their own school, city, state, or country.  Both of these science units offer students the opportunity not only to travel far afield and learn about different parts of the world, but also to see how they themselves can impact these habitats.

School & Student Information


The students for each unit attend Binford Elementary School on the southeast side of Bloomington, Indiana.  According to the Indiana Department of Education’s statistics, 464 students in grades three through six attend Binford.  Eleven percent of the students qualify for free lunches and 3 percent qualify for reduced price lunches.  Eighty-two percent of the students are white, 4 percent are multiracial, 8 percent Asian, 3 percent Hispanic, and 3 percent black (Indiana Department of Education 2005).  Binford is recognized as a four star school by Indiana’s Department of Education, which means that it is in the upper twenty-fifth percentile for attendance and math and language arts proficiency scores (Indiana Four Star Awards).  My two children, ages eight and ten, have attended this school (and its K-2 school counterpart, adjacent Rogers Elementary) since first grade.  I have volunteered in both libraries.  I know many of the children and teachers.  


Bloomington is unusual for a small city in southern Indiana because of its large mix of ethnic and international students, faculty, and staff associated with the Indiana University.  Many of the students at Binford have at least one parent who works for IU in some capacity (just flip through the school phone directory and notice the number of email addresses ending with “indiana.edu”). The students tend to be bright, but many students have learning issues that require ILPs (Individualized Learning Plans) as well.  It’s not unusual to have children who read way above and well below grade level in a single classroom.   There has traditionally been a high degree of parental involvement at Binford, but as more parents (especially mothers) enter the workforce, the number of volunteers has dwindled.  Class sizes increase as students advance through the school.  24 students is average for the 3rd grade classes, but 30 or more is common in the 6th grade.  


Given this population, the students and parents have high expectations for the school and its staff.  A fair number of students remain at Binford despite being accepted into ALPS (Accelerated Learning Program for Students) for gifted and talented students (this program operates at two elementary schools in Bloomington for grades 4–6).  The students are capable of a lot, and the parents want the teachers to push the children and offer engaging learning opportunities.  The parents are smart, politically aware, and socially conscious for the most part.  They want their children to be the same.  Both of the units proposed here have a pronounced “green,” or environmental edge. Some teachers are more open to collaboration with the library media specialist (LMS) than others.  Many of the teachers prefer to work independently and may or may not ask the LMS to gather materials for their units.  Since the library has only a few computer workstations, students often do their computer research in the computer lab, which is too far away from the library for the LMS to help out directly.  Many of the children have computers at home, as well as internet access (through the university dial-up at the very least, and often high speed cable service).
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Rainforest Biome:  A Science Inquiry Project for 3rd graders

Unit overview

In this unit, students will learn about the rainforest biome and its importance for the entire earth.  Students will use maps to understand that rainforests occur in several parts of the world, but will focus on Amazon rainforests for this unit. They will identify key words associated with studying the rainforest and research one layer of the rainforest (emergent, canopy, understory, or floor) in depth.  Group and individual work will be required.  Individual work will include a vocabulary quiz, a craft project, and a short written report or story about one animal, plant, or insect that dwells in their layer, its relation to the whole rainforest, and why the rainforest is important for the earth.  The LMS will give lessons on note taking and key words and their importance in the research process.  Bibliographical instruction will occur as well, and students will be asked to produce a bibliography of their sources.  Group work will include contributing to a large mural of the rainforest that details all aspects of the assigned layer of the rainforest.  The students may also draw in the people/animal/plant/insect they studied in depth in the mural. Students may choose to conduct a “Save the Rainforest” campaign:  An optional written assignment will be to write a letter to President Bush about the importance of saving the rainforest for the world’s environment. The unit will conclude with a “rainforest feast” of foods that originated in the rainforest.  Students will display their work at this time.  Parents and other classes will be invited to attend.  (Lesson adapted from Rainforest Heroes 2005.) 

Indiana Academic Standards covered [corresponding Information Literacy Standards in brackets]:

Science:

3.1.5 Demonstrate the ability to work cooperatively while respecting the ideas of others and communicating one’s own conclusions about findings.

3.3.5 Give examples of how change, such as weather patterns, is a continual process occurring on Earth. [ILS 1, 2, 3, 5, 6, 8]

3.3.7 Identify and explain some effects human activities have on weather. [ILS 1,2, 3, 5, 6, 7, 9]

3.4.1 Demonstrate that a great variety of living things can be sorted into groups in many ways using various features, such as how they look, where they live, and how they act, to decide which things belong to which group. [ILS 1, 2, 3, 4, 5, 6, 8, 9]

3.4.2 Explain that features used for grouping depend on the purpose of the grouping. [ILS 1, 2, 3, 6, 9]

3.4.4 Describe that almost all kinds of animals’ food can be traced back to plants. [ILS 1, 2, 3, 6, 7]

3.6.1 Investigate how and describe that when parts are put together, they can do things that they could not do by themselves. [ILS 1, 2, 3, 5, 6, 9]

3.6.2 Investigate how and describe that something may not work if some of its parts are missing. [ILS 1, 2, 3, 5, 6, 9]

Reading: 

3.1.5 Demonstrate knowledge of grade-level-appropriate words to speak specifically about different issues.

3.1.6 Use sentence and word context to find the meaning of unknown words.

3.1.7 Use a dictionary to learn the meaning and pronunciation of unknown words. [ILS 1, 2, 3, 6, 7]

3.2.2 Ask questions and support answers by connecting prior knowledge with literal information from the text.[ILS 1, 2, 3, 6]

3.2.3 Show understanding by identifying answers in the text. [ILS 1, 2, 3, 6]

3.2.5 Distinguish the main idea and supporting details in expository (informational) text. [ILS 1, 2, 3, 6]

3.2.7 Follow simple multiple-step written instructions.[ILS 1, 2, 3]

Writing:

3.4.1 Find ideas for writing stories and descriptions in conversations with others; in books, magazines, or school textbooks; or on the Internet. [ILS 1–9]

3.4.2 Discuss ideas for writing, use diagrams and charts to develop ideas, and make a list or notebook of ideas. [ILS 1–9]

3.4.3 Create single paragraphs with topic sentences and simple supporting facts and details. [ILS 3–9]

3.4.4 Use various reference materials (such as a dictionary, thesaurus, atlas, encyclopedia, and online resources).  [ILS 1–9]

3.4.5 Use a computer to draft, revise, and publish writing. [ILS 6, 8]

3.5.1 Write narratives (stories) that: [ILS 3, 6–9]

• provide a context within which an action takes place.

• include details to develop the plot.

3.5.2 Write descriptive pieces about people, places, things, or experiences that: [ILS 1–9]

• develop a unified main idea.

• use details to support the main idea.

3.5.3 Write personal, persuasive, and formal letters, thank-you notes, and invitations that: [ILS 2–9]

• show awareness of the knowledge and interests of the audience.

• establish a purpose and context.

• include the date, proper salutation, body, closing, and signature.

3.5.5 Write for different purposes and to a specific audience or person. [ILS 1–9]
Art:

3.7.1 Demonstrate observational skills in the production of artwork. [ILS 1–6, 9]

3.7.2 Create artwork that communicates personal ideas and experiences. [ILS 1–5, 9]

3.7.3 Demonstrate ability to successfully generate a variety of symbols, and select and refine a symbol that communicates the idea. [ILS 1–6, 9]

3.8.1 Apply elements (line, shape, form, texture, color, and space) and principles (repetition, variety, rhythm, proportion, movement, balance, emphasis) in their work that effectively communicates their ideas. [ILS 1–6, 9]

3.8.2 Identify and discriminate between types of shape (geometric and organic), colors (primary, secondary, complementary), lines (characteristics and qualities), textures (tactile and visual), and space (placement/overlapping/negative/positive/ size), in their work and the works of others. [ILS 1–3, 5–7, 9]

Information Literacy Standards:
Information Literacy
The student who is information literate

ILS 1: accesses information efficiently and effectively.

ILS 2: evaluates information critically and competently.

ILS 3: uses information accurately and creatively.

Independent Learning

The student who is an independent learner is information literate and

ILS 4: pursues information related to personal interests.

ILS 5: appreciates literature and other creative expressions of information.

ILS 6: strives for excellence in information seeking and knowledge generation (generates knowledge).

Social Responsibility

The student who contributes positively to the learning community and to society is information literate and

ILS 7: recognizes the importance of information in a democratic society.

ILS 8: practices ethical behavior in regard to information and information technology.

ILS 9: participates effectively in groups to pursue and generate information (shares and collaborates).

Information Inquiry and Information Fluency


This unit focuses the most on the initial parts of the research process:  Asking questions and Looking for answers.  These two parts correspond to Callison’s Questioning and Exploration components as well as to the initial steps in other inquiry models (Callison 2003, chap. 1).   The students will use a wide variety of resources to answer questions about the rainforest.  They will learn to take notes and develop key words.  These skills will continue to be useful throughout their educational careers.  The purpose of emphasizing these initial steps is to establish them in the students’ educational repertoire, so they have an excellent foundation for future inquiries.  If they are to develop information fluency, they must be able ask questions and look for answers in a wide variety of sources. The skills contribute to their information literacy, while the habits will eventually make them information fluent (Callison 2004). At the third-grade level, their analytical abilities are still undeveloped, but they can learn to ask many questions, notice key words and ideas (with assistance), make notes, and formulate answers.  The Asking and Looking components correspond to the first three Ws in Lamb’s model: Watching, Wondering, and Webbing (Lamb 2004). This unit incorporates all of the information literacy standards from Information Power and should move students toward the goal of information fluency (AASL & AECT).
Objectives
· Students learn about the rainforest biome and its importance for the world

· Students learn about asking questions and looking for answers as part of the inquiry process.  

· Students learn about the importance of key words for research and inquiry

· Students view a variety of resources in the library and classroom

· Students take notes and record sources

· Students work in groups and individually to create meaningful products that display research results
Lessons

	



Lesson One:  With a rainforest sounds CD playing in the background, the classroom teacher reads aloud The Great Kapok Tree by Lynne Cherry.  Discussion about rainforest features follows that includes a list (on large paper or black/white board) of traits students already know or learned from the story.  The teacher introduces some of the vocabulary associated with the rainforest biome.  Teacher and students generate questions they want to answer through research on rainforests. Students and teacher talk about how important it is to preserve rainforests, which is a theme in the story. 

The teacher hands out a unit packet to each student that includes:

· Letter to parent(s)s to be signed and returned

· Student overview/introduction 

· Words, words, words (vocabulary worksheet plus word search option and practice test)

· Where in the world?   Map exercise 
· Rainforest Layer Worksheet  

· Research note help sheets (one for assigned layer, one for specific inhabitant of layer)
· Rainforest Foods:  Let’s have a feast!  
· Choices for Individual Products (one written, one craft)
· The Big Picture (description of group mural)

· “Save the Rainforest” (optional activity)
· Resource List (for library and research work)

· Evaluation Rubric
· URL for Unit Website (includes all information in the packet)  <http://ella.slis.indiana.edu/~mfilkins/L551/rainforest.html>
The Unit Packet will be placed in a special folder.  Students may label and decorate the folder as they wish.  The teacher will group the students for the unit and explain that they will have a group project as well as individual tasks to complete.  There will be approximately six groups of four students.  Since there are four layers of the rainforest, two groups will have to duplicate layers; that is,  two group will study the canopy layer and two groups will study the forest floor, while only one group each will study the emergent and understory layers.   

Lesson Two:  During their regular library time, the students will have a lesson on note taking from the Library Media Specialist (LMS).  She will explain the concept of key words for learning about a subject area such as the rainforest and for helping a person remember big ideas and important details without writing down everything.  The students will watch a short (23-minute) video about the rainforest biome (Shlessinger & Mitchell 2003).  They will have their folders with them and can take notes on their vocabulary worksheets.  The LMS will pause the video at appropriate moments to make sure the students have written down a key word and she will model some appropriate notes.  After the video is over, the LMS and students will check their lists (the LMS will have a large pad or white board with terms written on it and notes; students may copy from this as needed).  Students will have the opportunity to use computers, books, encyclopedias, and dictionaries to look up other words they don’t know.  The LMS will show students the indexes and glossaries in books as needed. The classroom teacher will review the vocabulary words when the class returns to the room.  The students will see which of their questions have been answered and which ones remain.  The teacher will prompt them to recall that key words help to look for answers to questions.

Lesson Three:  Where in the World?  This lesson will focus on maps and locating places on maps.  The students and teacher will compile a list of places where rainforests occur.  This information will come from the books and other resources previously used (the LMS has a special cart for books that are reserved for a unit of study that can be taken to a classroom as needed).  Students should be able to locate the equator on maps and a globe.  The teacher will talk about rainforest weather and how important location is.  The importance of rainforests for the earth’s environment will also be discussed. The teacher will explain that this unit will focus on the Amazon rainforest in South America.  Students will be allowed time to work on transferring information to their own maps.  
Lesson Four:  What are the layers of the rainforest?  The classroom teacher and students will review the layers of the rainforest.  All students will label the layers on their worksheets.  The students and teachers will discuss how each layer has its own unique qualities and inhabitants (including plants and trees), yet all the layers work together and could not exist without one another. The teacher will introduce the group mural project and the individual research project.  The students will have the opportunity to begin deciding what item of their group’s layer they want to study on their own by compiling a group list of the qualities and inhabitants of that layer.  They will need the list to complete their part of the mural; a large piece of butcher paper will be stretched across one wall of the classroom to accommodate this mural and allow students to work on the mural throughout the unit. Each group will share its list with the whole class at the end of the work period.  This would also be a good time to discuss how ecosystems work—through cooperation between the different parts of the habitat, in this instance, the layers of the rainforest.
Additional lessons:   Looking in the library.  Students will meet with the LMS and start viewing materials that will help them make their decision. After reminding students about the different types of resources, the LMS will show them how to write down bibliographical information on their research note worksheets. The LMS may also review the note taking lesson as needed.  LMS may give small group lessons on internet “clicking” research at Yahooligans!  The clicking method will be useful for these students since their typing skills may be weak, but their mousing skills are usually well developed.  The LMS may also guide students to some useful websites (see Resources on webpage) if the student already knows what living thing s/he wants to research.  The LMS will remind students repeatedly that they must be sure that their choice dwells in or is associated chiefly with their assigned layer.  Once students have made their decision, the LMS and parent volunteer(s) will help students with their research.  A brief review on filling in their research questions sheets would be useful here and/or in future library visits. 

The remaining class periods for the unit, including library time, will be less structured as students work individually and in their groups to complete assignments.  The LMS and classroom teacher will reinforce note-taking and bibliography skills as needed.  The LMS can supply resources as needed.  
OPTIONAL FIELD TRIP:  Time and weather permitting, the students may tour Indiana University’s greenhouse, part of the Biology Department, Jordan Hall.  The greenhouse holds many tropical plants, including bromeliads and epiphytes.  The greenhouse is within walking distance of Binford Elementary. [Personal note:  I’ve visited the greenhouse multiple times with both of my sons’ classes, most recently Friday, April 21, 2006.  It is a fabulous resource!  For this trip the (5th grade) class traveled by Bloomington Transit to the campus in the morning for an activity at the law school, picnicked on campus, and then spent a couple of hours in Jordan Hall and walked back to Binford.  During previous visits with 1st and 2nd grade classes, we’ve actually walked both ways. ] 

Conclusion

Examples of the kind of posters third graders would produce can be found at:  <http://www.edu.pe.ca/belfast/Grade3/rain_02/jul.jpg>


I had two experienced teachers review my units.  Annie Ruddy is a former year 7–12 teacher in: Melbourne, Victoria; Wagga Wagga in New South Wales; and Perth, Western Australia, Australia, from 1988 to 2000.  She has teaching qualifications in primary and middle school education and subsequent study and qualifications in high school education.  Ruddy is currently pursuing a doctorate in comparative higher education from Murdoch University in Perth, Western Australia.  Rita Knox currently teaches science to seventh and eighth graders at Jackson Creek Middle School in Bloomington, Indiana.  She has taught many 5th through 8th graders since 1985 in Buffalo Grove, Illinois, and Ann Arbor, Michigan.

Regarding both units, Ruddy said (by e-mail):

The introduction provides the necessary background of the students to whom the units are directed.  The overview is clear and concise.  You have outlined the objectives of the unit clearly and overall, the structure of the unit and the included lesson plans are excellent with more than sufficient coverage of and attention to the required academic standards.  You have provided excellent background of the literature in support of your teaching method and inquiry approach.  The variety of activities allows for many opportunities for differentiated instruction/learning as well as varying uses of technology which is evidently necessary in the population you have directed these units toward. 
She added that: 

From a practitioner's point of view, I would present each lesson plan in a table form (one page per lesson) with headers that included: Unit title, lesson number, objective, strategies and/or activities, materials required (perhaps in a column alongside the activities) and a space for evaluation. I would do these in point form rather than as a description.    
Since this suggestion is largely a matter of formatting, I have not made this change to my paper although I agree with her in principle.  The lessons would be much easier to use in the classroom if they were formatted the way she describes.


Knox divided her comments into sections on the third grade unit and the sixth grade unit.  Here is what she said about the Rainforest unit:

I read the lesson plans and they are thorough.  I especially like how clear the objectives are.  I wonder how the note taking and bibliography aspects fit into the overall plan for the teaching of these skills across the school.  What have the kids learned already, what are the skills teachers focus on in 3rd grade, is there a coherent plan in the school for the development of these skills?  I see teaching note taking and bibliographic skills as great and necessary part of the schools program and one that would be well handled by the LMS (followed by of course, organizing and writing a paper—taught in LA/writing class)

Rainforest [webpage]:

· LOVE the background and animation

· Letter to Parents: Great idea—does hard copy go home too?  Parents without computers.

· Tasks:  will kids/teachers have a way to keep track of what they have done?  Check off list/folder?

· Vocabulary worksheet and Map and all other worksheets : Are kids expected to print these out and complete them –or will hard copies be provided?  For older kids, I often have a word document posted where they can type their answers and then just print it out to turn in.

· How will the site be used?  Does the teacher need to have the computer lab for all of this  OR do they only need to use the webpage when they are going to use the pre-selected websites for research.

Knox makes an excellent point about where and how bibliographical instruction fits into the grand scheme of instruction at the school.  To my knowledge, there is no school plan.  The LMS teaches some skills to third graders (since they have regular library time), and after that it’s up to the classroom teachers to choose whether or not their classes get library time for anything.  


Regarding the webpage use by parents/students:  It would not be necessary for this unit.  The students would have folders (see Lesson 1 above) with all of the documents, including the letter to parents.  I prepared the webpage mainly for the convenience of this course (L551), although it would be perfectly fine for students and parents to use as well, if they could or wanted to.  I would hope that some library time could be used to access the web resource links on the webpage.

 Ruddy initially couldn’t get the webpage to load (syntax error in my email message), but then commented:


What a great piece of work!  I meant it when I said to you that a great library teacher is the best resource any teacher can have.  My kids would eat this up!
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Endangered Species:  

A Science Inquiry Project for 6th Graders

Unit Overview
In this unit, students will learn about endangered species of animals and why it’s crucial for everyone to be aware of the plights of these animals and their importance in the world’s ecosystem.  Students will use maps to learn about the habitats in which their species occur. They will identify key words associated with studying endangered species and intensively research one animal.  The students will work individually on their projects throughout the unit although the entire class will discuss issues related to endangered species as well.   Students will produce a written report (to be handed in) and an oral presentation, which may include a PowerPoint slide, but must include a poster. The unit will conclude with an Endangered Species Expo to which all students and parents will be invited.   
This unit will emphasize both the research process and the product.  To that end, students will use the Big6 inquiry model (Eisenberg 2001) and will be required to record their research process in a journal (blog or notebook) that will also be submitted.  The fourth step of the Big6, Use of Information, will be stressed during this unit. The LMS will give lessons on key words and note taking and their importance in the research process.  Students will follow at least one evaluation guide (options available on website) to assess their sources, so that they are aware of whether or not they have found a valid source with accurate information.  The LMS will note that inaccurate, incomplete, or otherwise flawed information devalues  their reports, hence the importance of assessing their sources and steps two through four of the Big6.  Given the recursive nature of the inquiry process, students will learn that they have to repeat steps several times to produce an acceptable product.  Both the classroom teacher and the LMS will discuss the recursive nature of the inquiry process.  This concept may be difficult for students to grasp, but the foundations for this type of thinking should be laid at this point in their academic careers, just as the ideas of key words and note-taking should have been introduced in earlier grades.  Both the LMS and the classroom teacher will conduct bibliographical instruction, and students will be asked to produce a bibliography of their sources.  (Lesson adapted from EnchantedLearning.com 2003.)  In addition, the Language Arts teacher should conference with the students as they start drafting their reports.  The students may also enjoy a writing workshop to get feedback on their rough drafts.

Indiana Academic Standards covered [corresponding Information Literacy Standards in brackets]:
Science:
6.1.2 Give examples of different ways scientists investigate natural phenomena and identify processes all scientists use, such as collection of relevant evidence, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations, in order to make sense of the evidence. [ILS 1–3, 5–8]

6.1.6 Explain that computers have become invaluable in science because they speed up and extend people’s ability to collect, store, compile, and analyze data; prepare research reports; and share data and ideas with investigators all over the world. [ILS 1–3, 7, 9]

6.2.7 Locate information in reference books, back issues of newspapers and magazines, CD-ROMs, and computer databases. [ILS 1–3, 8]

6.3.16 Explain that human activities, such as reducing the amount of forest cover, increasing the amount and variety of chemicals released into the atmosphere, and farming intensively, have changed the capacity of the environment to support some life forms. [ILS 1–3, 7, 9]

6.4.8 Explain that in all environments, such as freshwater, marine, forest, desert, grassland, mountain, and others, organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter. Note that in any environment, the growth and survival of organisms depend on the physical conditions. [ILS 1–3, 7, 9]

6.4.9 Recognize and explain that two types of organisms may interact in a competitive or cooperative relationship, such as producer/consumer, predator/prey, or parasite/host. [ILS 1–9]
Reading:

6.1.4 Understand unknown words in informational texts by using word, sentence, and paragraph clues to determine meaning. [ILS 2, 3, 6]

6.2.4 Clarify an understanding of texts by creating outlines, notes, diagrams, summaries, or reports. [ILS 1–6]

6.2.6 Determine the adequacy and appropriateness of the evidence presented for an author’s conclusions and evaluate whether the author adequately supports inferences. [ILS 1–3, 6, 7]

Writing:

6.4.1 Discuss ideas for writing, keep a list or notebook of ideas, and use graphic organizers to plan writing. [ILS 1–6]

6.4.3 Write informational pieces of several paragraphs that:

• engage the interest of the reader.

• state a clear purpose.

• develop the topic with supporting details and precise language.

• conclude with a detailed summary linked to the purpose of the composition. [ILS 1–9]

6.4.5 Use note-taking skills. [ILS 2–6]
6.4.6 Use organizational features of electronic text (on computers), such as bulletin boards, databases, keyword searches, and e-mail addresses, to locate information. [ILS 1–5, 8]

6.5.3 Write research reports that:

• pose relevant questions that can be answered in the report.

• support the main idea or ideas with facts, details, examples, and explanations from multiple authoritative sources, such as speakers, newspapers and magazines, reference books, and online information searches.

• include a bibliography. [ILS 1–9]

Organization and Delivery of Oral Communication [ILS 1–9]
6.7.4 Select a focus, an organizational structure, and a point of view, matching the purpose, message, and vocal modulation (changes in tone) to the audience.

6.7.5 Emphasize important points to assist the listener in following the main ideas and concepts.

6.7.6 Support opinions with researched, documented evidence and with visual or media displays that use appropriate technology.

6.7.7 Use effective timing, volume, tone, and alignment of hand and body gestures to sustain audience interest and attention.
6.7.11 Deliver informative presentations that:

• pose relevant questions sufficiently limited in scope to be completely and thoroughly answered.

• develop the topic with facts, details, examples, and explanations from multiple authoritative sources, including speakers, periodicals, and online information.

For text of Information Literacy Standards, see above.
Information Inquiry and Information Fluency
This unit focuses particularly on the fourth step of the Big6, Use of Information.  This step corresponds to Callison’s exploring and assimilation components (Callison 2003, chap. 1; Baker 2005).   The students will use a wide variety of resources to answer questions about endangered species.  They will take notes and develop key words and research queries.  In addition, they will record their steps in the research process in a journal or blog.  These research process skills will continue to be useful throughout their educational careers.  The purpose of emphasizing the fourth step of the Big6 for this unit is to help the students develop a critical perspective on the use of resources. Students may also assess sources at step two in the Big6, but realistically, students probably won’t consider what’s “best” until they’ve collected a number of resources.  Also, as stated, the research process is recursive, so it’s likely that students will cycle between steps two and four multiple times before they decide on the “best” information and resources. In any case, it’s not enough to locate sources; the students must also be able to evaluate their authenticity, accuracy, and usefulness.  Nurturing this habit will provide an excellent foundation for future inquiries.  If students are to develop information fluency, they must not only be able ask questions and look for answers in a wide variety of sources, but also reject sources that fail to meet the requirements of accuracy, reliability, and authority.  These skills contribute to their information literacy, while the habits being cultivated will eventually make them information fluent (Callison 2004). At the sixth-grade level, students’ analytical abilities are developing (probably some more than others), but students can learn to follow a checklist of factors for evaluating sources.  The Use of Information step in the Big6 corresponds to the fourth W, Wiggling, in Lamb’s model (Lamb 2004). As Lamb notes, this step can be a difficult one as students work to determine what’s useful and what’s not among their resources. This unit incorporates all of the information literacy standards from Information Power and should move students toward the goal of information fluency (AASL & AECT).
Assignment sheets and handouts


On the first day of the unit, the classroom teacher will assume the role of the Endangered Species Expo Conference Planning Committee Chair and deliver a speech thanking the class for agreeing to participate in this year’s conference.  If possible, an expert or panel of experts (from IU’s science community) on environmental issues will deliver a “briefing” to Expo participants (the students) in the form of short talks about environmental and other topics related to endangered species.  The makeup of the panel will be determined by the number of parents (or their friends or other volunteers the teacher is able to contact) who are willing or able to participate.  This may well be impossible to coordinate.


A more reasonable alternative would be to show a video, such as The Secret of Life on Earth or Save the Endangered Species, and have a class discussion afterward.


Students will receive an information packet about the conference and the requirements for the reports and presentations.  All of this information will be available on the unit website. 

Lessons


The classroom teacher(s) may choose to conduct mini-lessons at the beginning of every class session on a designated part of the research process and a brief classroom discussion of issues related to endangered species.  For the most part, students will be working independently.  The LMS will also conduct mini-lessons as needed in the library, but this will be difficult to coordinate given that students will want to work on computers much of the time and there are only five computers in the library (assuming they’re all available and working).  The LMS cannot leave the library to go to the computer lab unless a parent volunteer is present to monitor the library and no other class is present or needs help.  This is difficult to coordinate.  Sixth graders at Binford do not have regularly scheduled library time.  Fortunately, the sixth graders have access to their own small computer lab (20 stations), housed in their wing of the school.  This will offer them ample opportunity to access the internet and work on the electronic components of their projects. 


Initial research lessons will focus on the steps in the Big6:




The teacher and LMS should explain to the students that they may have to backtrack and repeat steps, but that’s OK—it’s part of the research process.  Students will be required to keep a journal of their research process that includes all notes taken during the process.  When they’re at school (and can’t get to a computer) they will need to record information in a notebook, but they have the option of blogging at home or in the computer lab if they like, too.  

Objectives

· Students gain an awareness of environmental and other issues related to endangered species.
· Students study one animal in depth.
· Students will identify and locate an animal’s habitat by using maps, globes, and/or atlases.
· Students engage in the process of research using the Big6 model.
· Students learn specific research skills such as key word searching and evaluation of sources.
· Students record their research steps and findings in a notebook and/or blog.
· Students write a research report (2 pages minimum) that properly cites sources and includes a bibliography.
· Students give an oral presentation that summarizes their research findings.
· The presentation will include a poster.  Students may also prepare an optional PowerPoint slide.
Conclusion


An example of a PowerPoint slide that a sixth grader might produce for this project can be found here.

In reality, I doubt I would ever use the Big6 or any other inquiry model.  Given that this model is cited so often and is apparently used in many K–12 schools, I thought I’d give it a look for this project.  After this experiment, I think it gives a false impression to students that research proceeds in a linear fashion and that if they have to backtrack, they have made a BIG(6) mistake.   Feeling like this is uncomfortable for anyone, let alone a novice researcher!  While it may be desirable to provide a roadmap of some sort, the Big6 seems intimidating (it’s BIG) and overly structured (SIX).  I like a simple format such as the one I provided for third graders of simply starting by asking questions, looking for some answers, thinking about what needs to be done, cycling back through asking and looking as many times as needed while thinking (and I wouldn’t expect too much of that from 3rd graders!), and then showing or displaying the results.  

Annie Ruddy’s comments on this unit are included in Conclusion  section of the Rainforest Unit.  Regarding this unit, Rita Knox made several points; first: 

Again great structure and clear objectives.

Other ideas:

For the intro panel idea, is there some way to get a video or an internet movie intro?  It is great to think you can get people to come and visit and talk but in reality it is WAY easier for a teacher to use a video or web resource.  Also, if the teacher is willing to organize guests, it would be more appropriate and perhaps more meaningful if the experts visit after they have already learned a lot through research.  For me the important aspect of the “conference” is to teach kids that this is how REAL scientists work to share their research and ideas and discuss current issues and problems and solutions.

I had considered this possibility and made the change (in the Lessons section, above) to a video as a more realistic option.  I agree with Knox about the increased meaningfulness of experts after the students have had a chance to study the issues.  


Knox’s next suggestion is also useful:

When I do animal research at JCMS [Jackson Creek Middle School], I do not allow students to pick the same animal, which is easy when you have only 90 kids and you are looking at all animals.  They have to sign up to do their animal and be sure no one else has already picked that one.  You could generate a list of possible endangered animals to research and the kids could pick from the list.

This is an excellent point.  I added a sentence to my introduction (see the website) that students must submit a request for approval of their topics.  I also added a form to the webpage so students could submit requests electronically.  In reality, I’d probably do a simple sign-up sheet in the classroom and talk to the students, but the form is cool. (  I would also follow Knox’s suggestion and direct students to a list of endangered animals.  There are many available online (see Resources section of webpage), and I would have hard copies available in the classroom and library as well, probably printed off from some of the websites (such as Enchanted Learning).  


Another practical suggestion from Knox:

If kids all produce power points—which they love to do—it will not be feasible to show all of them at the gathering.  Timing, equipment, coordination constraints.  Posters are a great way.  I have my students make a poster just like poster sessions at real scientific conferences.  The day they are due, or the next day, we display them in all of the rooms and kids can tour through the rooms.

Posters are clearly the better option, although I hate to completely give up on the PowerPoint slideshows (for just the reason Knox stated—kids really love them!).  Perhaps the students could each make a single slide on their animal, and then the show could be run continuously during the Expo while the students walk around and view posters.  This might be better.  


Knox also had an interesting point about the evaluation rubric:  it would be better to arrange the contents so that the best column is first rather than last, from left to right. This has a more positive impact for students since this is where they look first.  Since this would mainly be a cut and paste exercise for me at this point, I won’t make the change, but I would definitely format future rubrics in this way.  Knox also recommends Rubistar (which I had trouble navigating), and she completely disagrees about the Big6, which she says her LMS handles very well.   
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    Comparison of Units  [image: image10.png]




I structured the 3rd grade unit to be more visually appealing and dynamic than the 6th grade unit to counteract the briefer attention span of the younger age group.  Third graders still openly enjoy childish, playful activities, so they are more apt to enjoy the animations on the website (if they access it) and coloring the maps and other worksheets.  The website alone mesmerized my 3rd grade son and he made me email his teacher the URL because his class is currently studying biomes and some of his classmates are focusing on the rainforest.  He wants his friends to use the information.  Sixth graders may still enjoy playful activities, but would not want to appear childish in front of their friends at school.  The website for the sixth graders, which they are likely to access frequently, is much more subdued, though still appealing and appropriate for the subject.  

The third grade unit has more short, structured tasks, while the sixth grade mixes short, structured tasks with longer, less structured tasks.  Both units employ a project-based, constructivist approach, which I believe is the best approach for long-term inquiry learning goals (Callison 2003, pp. 40–42).  A child is not going to remember much about bibliography by being told about it once, but is more likely to incorporate bibliographic skills into an educational repertoire by learning about the skills in the course of a meaningful task.   Whether or not the child finds studying rainforests or endangered species meaningful is difficult to gauge.  Too many children these days (she said shaking her cane in the air), just want to spend their time playing video games.  

Third graders will need a lot more guidance in producing their reports and projects and should have frequent opportunities for working as a teacher or LMS watches and can intervene when necessary.  Some students are better at working independently than others.  Although sixth graders should work better independently than third graders, sometimes they are distracted by social concerns.  

Rita Knox (personal communication) believes that third graders are more likely to think that a report is copying material out of source (book, encyclopedia, website), whereas sixth graders are more likely to wait until the last minute to work on the project and then do the same thing just to be done with it.  The net result is the same, a plagiarized product, but the reasons differ, i.e., ignorance versus procrastination.  Working on note taking skills as early as third grade should help students understand the difference between copying and paraphrasing.  

The sixth grade unit spends more time targeting analytical skills, such as evaluating resources, than the third grade unit.  Sixth graders are more likely to be developmentally ready for analytical tasks than third graders, although there are always exceptions.  Having spoken (many times) with my younger son’s third grade teacher (the same teacher my older son had for third grade), I know that she does not attempt to teach any kind of source evaluation skills.  To me, it didn’t sound like she had any idea of where to start.  I actually (audaciously enough) suggested that she have the kids look at the dates on web pages to at least somewhat assess their relevancy.  
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