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ABSTRACT 


 


 How can educators prepare students to understand the dynamic nature of 


scientific inquiry? What type of professional development would be needed to prepare 


teachers to use materials designed to stimulate scientific inquiry?  To investigate such 


questions, a team of educators and scientists designed a technology-rich module 


packaged as the “Wolf Workbook”.  The Wolf Workbook is an inquiry based learning 


tool that supports “discovering science” through the study of animal behavior. The 


materials are designed to be adapted by teachers and students through integration of 


technology such as video, internet, and software programs (e.g. a spreadsheet).  


The main goal of this paper was to analyze what steps would be needed to 


facilitate the creative use of these materials, to meet the learning objectives of state and 


federal standards for secondary science curricula.  My central question was whether these 


pilot materials would be rejected by teachers as too complex to use in the classroom.  The 


research team wanted feedback on the following options for implementation:  (a) use in 


the education of college students preparing to be biology teachers, (b) use in professional 


development activities for teachers, (c) use in learning enhancement activities such as 


gifted and talented programs, or (d) use by teachers in science classrooms. 


 My inductive study was intended to define questions suitable for future 


quantitative investigations, more than to provide definitive answers suitable for 


generalization to a broader population.  Qualitative and quantitative information were 


collected using integrated techniques, including:  content analysis of written documents, 


participant observation, self-reflection, workshop evaluations, and informal interviews.  


 The initial reaction of teachers in-training and in-service was enthusiasm, not 


rejection of the Wolf Workbook.  Potential barriers to adoption included: (a) inadequate 


background knowledge of the specific subject matter, animal behavior, (b) limited visuals 


and artifacts for introducing the materials in a manner that ties in with concepts listed in 


the standards for secondary science curricula, (c) lack of access to the required software, 


(d) poor audio/video quality and issues associated with copyright restrictions, (e) 


uncertainty about approval of the materials by science coordinators and curriculum 


advisors and (f) lack of a supportive collaborative learning community for teachers who 
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adopt the materials on an individual basis. Recommendations were made for further 


investigation of potential solutions to address these issues. 


Time is precious in a classroom and so it is important that the lessons taught and 


the technology tools are applicable to the school’s curriculum. This can be better 


achieved through material such as the Wolf Workbook if there is integration of other 


biological concepts. In the current form, the Wolf Workbook fits in well while teaching 


about the scientific process and animals. By adding text such as DNA, ecology, 


environmental science, evolution, and other aspects of science, the workbook could then 


be used as a semester or even year-long project. This would not only foster more interest 


in other topics but also would bring a continuity and connection to these different areas of 


teaching about science and its role in society. Each of these ideas, along with others 


contributed by a learning community, would enhance the future utility of adaptable 


materials such as the Wolf Workbook. Professional development can continue to 


implement them into the classroom as well.  
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INTRODUCTION 


 As a secondary school science teacher, I have found that I spend an enormous 


amount of time searching for new and exciting teaching tools to use in my classroom. My 


students are so much more engaged in learning when it is presented in an appealing 


manner; so my nights are spent searching for video clips, explorations, simulations, great 


pictures, and anything else I can find to add zest to my lesson.  In my experience, much 


more is needed to be an effective science teacher than is provided through formal 


education channels.   How can district-level science support programs better serve 


teachers like me, who are eager to use materials prepared for informal education 


programs? 


Since the knowledge gained from science is always changing and new discoveries 


are made every day there is a need to continuously revisit how we teach science and what 


we include in the content (Gunter et al., 2003; Roblyer, 2006; Zook, 2001). This dynamic 


view of science is necessary to prepare our students for the challenges they will face 


when they leave school and pursue careers in the world of science or elsewhere. In 


general, the use of multiple technologies in the classroom improves student performance 


through improved attitude and increased competence.  A prevailing hypothesis is that 


technology-rich learning environments may be more stimulating to students and more 


effective for high-risk students.  Consistent with this hypothesis, the International Society 


for Technology in Education (ISTE) has created technology standards for teachers and 


students that define the guidelines for applying technology in education. Part of those 


standards include (a) using technology that addresses diverse needs, (b) developing 


higher order thinking skills and creativity, and (c) managing learning activities in a 


technology enhanced environment.  


 


Education and technology 


 Leaders in guiding the transformation of education, ISTE developed the National 


Educational Technology Standards (NETS). Their project is based on the idea that in an 


------------ 


Prepared in the style of: American Biology Teacher   
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 effective educational setting, technology can enable students to become capable users, 


information seekers, analyzers and evaluators, problem solvers, decision makers, with the 


goal of ultimately becoming creative and effective users of productivity tools. The 


problem is the need to be informed about the most effective uses and impact of 


technology in education. There are physical, human, financial, and policy dimensions 


which greatly affect the success of technology use in schools and their project has 


developed standards for using technology based on national consensus.  


 According to the NETS project, the most effective learning environment through 


technology should prepare students to: communicate using a variety of media and 


formats; access and exchange information in a variety of ways; compile, organize, 


analyze, and synthesize information; draw conclusions and make generalizations based 


on information gathered; know content and be able to locate additional information as 


needed; become self-directed learners; collaborate and cooperate in team efforts; and 


interact with others in ethical and appropriate ways.  


 Technology enables students to learn in ways not previously possible. Science has 


not only been changed by technology but it has also changed how scientists work. 


Discoveries have accelerated as a result of new and emerging technologies and the 


scientific process itself relies extensively on technology.  NETS has gathered a great 


number of learning activities, which are based on technology, and they have outlined 


curriculum and content area standards specific to science at each grade level.  


However, if teachers have not experienced learning in a technology-rich 


environment, will they be comfortable creating such an environment in their classrooms?  


What does it take to encourage those teachers who are willing to be innovative and 


explore new technology-rich approaches to science education?   


 


Professional support for teachers 


What is available at the district level to support teachers who are eager to use the 


materials available and how can access be gained to those programs? Administrative 


positions at the school, district, state, and independent levels are assigned the 


responsibility of providing opportunities for teachers to learn and adopt new technology 


resources. Most schools have science coordinators who evaluate incoming texts and 
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resources to make recommendations to the curriculum advisors at the district and state 


office. All levels of administration can then plan professional development opportunities 


to introduce those technologies to teachers. Ultimately it is up to the teachers to properly 


implement the resources that are best suited to their subject matter. It is for educators in 


these positions as well as others interested in the connection of science and education that 


this paper is directed, as a means of evaluating and upgrading an additional resource for 


science teachers.  


As a test case to analyze a tool available for teachers through professional 


development programs, I chose an inquiry-based learning tool called the “Wolf 


Workbook” (Appendix A). The structure of the Wolf Workbook follows an idealized 


model of the scientific process:  observation, creating mental models, asking questions, 


designing experiments, measurements, testing hypothesis, answering questions, and 


revising mental models. The scaffolding guides learners through three cycles of the 


scientific process allowing them to revise mental models from simple anthropomorphic 


interpretations, to more sophisticated understanding of the basic scientific concepts of 


structure and function.  At each step, more information is introduced, simulating the 


historical progression of scientific discovery as technology has improved the study of 


behavioral biology. 


The workbook was co-created by professionals in science education and research 


as part of an interdisciplinary program “Instructional Technology and Science in 


Teaching and Learning” funded through the National Science Foundation (N. Bellamy 


and J. Packard, personal communication
1
).   The original draft has been updated annually 


with the input of students, teachers, and educators. Appendix B shows the correlation of 


those standards to the wolf workbook as a basis for its usefulness as a technology tool in 


the classroom.  


Available in both Microsoft Excel and pdf formats, the workbook integrates 


classroom technology and supports learning of science concepts through the study of 


animal behavior.  It is scaled to be used in a variety of settings including college courses 


and public education programs such as zoos.  However, to be adopted by secondary 


school teachers, it must encourage students to meet the state and national standards for 


science and technology learning.  Later in this paper, these specific standards are 







 4 


 


addressed and I will describe how the Wolf Workbook could be utilized to meet these 


standards.  Actual barriers to this implementation will be identified, with 


recommendations for engaging teachers in participatory research to overcome the 


barriers.  


 


Goal and objectives 


My main goal is to provide information needed to expand the creative use of the 


Wolf Workbook by secondary school teachers and students.   This paper will  (a) evaluate 


its use in a professional development workshop for teachers, (b) introduce additional 


introductory materials developed for new users, and (c) recommend future upgrades  for 


applications, such as inclusion in continuing-education professional development 


programs recommended by science coordinators.  


 


METHODS 


 In this section, I will explain how and where I found the information used in this 


professional paper and what my role has been in the development of the Wolf Workbook.  


I used four main sources of information: (a) participant observation in the roles of both 


student and teacher using the Wolf Workbook as an educational tool, (b) informal 


interviews with educators involved in its creation and implementation, (c) feedback from 


participants in a professional development workshop for high school science teachers, 


and (d) content analysis of relevant literature.   


 


Participant Observation 


 My first introduction to the Wolf Workbook was within an undergraduate college 


course in the Distance Education program for the degree of Master of Wildlife Science at 


Texas A&M University.  As a graduate student with limited direct access to instructors, I 


was especially excited about the creative way the Wolf Workbook stimulated me to 


combine the scientific process with observations of wolf behavior. This excitement was 


due to a combination of my passion for the subject matter as well as the interaction it 


provided. In the context of that college course, the purpose of the workbook was to teach 


concepts of animal behavior using the wolf as the “instructional hook”.   
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 The “hook” worked for students like me, because of shared personal interest in 


the subject.  My interest in wildlife began early in my education while studying biology 


at the University of North Carolina at Greensboro. After finishing my bachelor’s degree, 


seasonal employment reinforced my desire to work outdoors. Soon after that I began 


attending Texas A&M University to finish my Masters degree in wildlife. A major part of 


my education was focused on behavior and was the key in choosing a wildlife biologist, 


Dr. Packard as my advisor.  


At a key transitional point associated with my role as mother and wife, my career 


focus changed from biological field work to biology education. This led me to attend 


Letourneau University full time to obtain my teachers certification.  Through this 


instruction I gained valuable insight into using technology in education.  


Subsequently, this professional paper became a means of learning more about 


how to integrate the theory and practice of teaching, through applications of the wolf 


workbook.  While working on my teaching certification, we had several projects that 


involved creating lessons using technology in the classroom. Since I wanted to focus on 


my interest in biology, I chose the wolf workbook; it was through that lesson that I was 


able to see it as a curriculum resource. This experience was a good transition for me as a 


biologist who needed to learn more about pedagogy.   


The workbook was originally designed for professional development of middle 


school teachers, encouraged to explore innovative approaches for stimulating at-risk 


students to learn the scientific process (Bellamy 2003).  It was integrated into the college 


course to illustrate educational tools of potential use in informal educational settings such 


as zoos (J. Packard, personal communication).  The pedagogical value that I had 


overlooked as a student of wildlife biology became more apparent to me as I made the 


professional transition from biologist to teacher of biology. 


 The experience within the classroom has evolved dramatically over the last 


twenty years that I have been in school.  Currently, more teachers strive to make the 


classroom be a direct reflection of life’s experience outside the school. My students have 


become very knowledgeable about computer technology due to their use of it at home. At 


an early age they are exposed to technology both in an educational setting and for 
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recreation. IPods and video games have taken the place of cassette players and dominoes. 


Text messaging has filled the spot where handwritten notes used to “dwell”.  


 My personal experience has been that students’ current knowledge of technology 


exceeds that of most teachers. Just as it would be difficult and frustrating for a new 


teacher to use a slide rule to teach math, it is difficult for new students to learn through 


outdated methods. There are basic skills and teaching methods that will never change but 


if we are to reach a new technological generation we must speak their language. 


 Theoretically, by using such an interactive program teachers would be speaking 


the right language to grab the student’s attention.  By using the Wolf Workbook I was 


able to combine different types of technology including video, internet and various 


software programs. The National Study of School Evaluation (NSSE) has set up criteria 


for evaluating what is good and bad use of such technology. Most states in the US now 


require a technology plan or curriculum to be in place in schools and they now can turn to 


the NSSE for evaluation of those plans (Frick, 1996).  I could envision how this tool 


could be used in a variety of ways. For those schools where each student has a computer 


and audio headphones, individuals could work independently on the workbook and its 


contents. The workbook could also be completed as a class in a “low technology” setting. 


With a single computer attached to a projector, the video clips and links could be 


accessed by the teacher and students together.  Each student could work on a printed copy 


of the workbook. 


 Personally, I enjoy finding creative ways to teach. I began working for 


Friendswood Independent School District in August of 2005, teaching biology for 


freshmen and chemistry for juniors at Friendswood High School.  During that time I was 


able to use a variety of tools to teach biological concepts as illustrated by animal 


behavior.  This was my first opportunity to integrate the workbook into education and the 


students showed a high level of interest, enthusiasm, and increased learning through its 


use. I did discover quite a few limitations as well which have become the basis of the 


future development of the workbook discussed later in this paper.  


Through the summer of 2006 I developed a week-long camp for kids, age 7 to 12, 


called “Backyard Wildlife” based on a program by the National Wildlife Federation.  


Although wolves are certainly not considered backyard wildlife, the activities related to 
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dogs were used to discuss how to study behavior of animals we can find in our backyards 


and to introduce the scientific method to the kids in an informal setting.  


During the winter of 2006 I moved to Augusta, GA and began teaching 


environmental science at Augusta Prep middle school. Since we were previously able to 


conduct the professional development for middle school teachers, I was prepared to 


implement the wolf workbook from the start of the semester. It was during that time that I 


developed the additional materials suitable for use of the workbook as a long-term class 


project designed to unfold throughout an entire year. 


 My interest in wildlife began early in my education while studying biology at the 


University of North Carolina at Greensboro. After finishing my bachelor’s degree I began 


studying animal behavior as a graduate student. Soon after that I began attending Texas 


A&M University to finish my Masters degree in wildlife. A major part of my education 


was focused on behavior (Drickamer et al. 2002) and was the key in choosing Dr. 


Packard as my advisor. As I was studying at Texas A&M my career changed focus from 


biology in field work to biology education.  


 


Data Collection 


 The National Science Foundation has provided funding opportunities through 


which the wolf workbook has been presented to teachers. Professional development (PD) 


workshops were organized separately by Nedaro Bellamy and John Milam. As 


experienced educators, both participated in a graduate program at the center for 


Instructional Technology and Science in Teaching and Learning at Texas A&M 


University.  Nedaro provides in-service teacher training at the Rice Model Lab in the 


Houston Independent School District (HISD). She participated in a summer ITS program: 


National Science Foundation, SSII, “Biology Team: Macro &Micro Living Worlds”, 


with L. Griffing and R. James. This program was administered through the Center for 


Information, Technology and Science in Teaching and Learning. She was encouraged 


through this program to design technology intervention that could be used for an inquiry 


project about student learning in their classrooms during the school year. Providing in-


service training for teachers, she wanted to create an IT that could be used during 


behavioral and food web study which also allowed mapping to the TEKS (Texas 
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Essential Knowledge & Skills). The TEKS are the learning standards that have been set 


for Texas Students. Formal interviews were done with Dr. Packard and Ms. Bellamy 


while informal discussions with Mr. Milam were applied.  Surveys from teachers and 


students were collected during professional development and classroom instruction. 


Lastly as I began teaching in the public school system I interviewed teachers and 


curriculum directors for school districts about the implementation of the workbook.  


Nedaro Bellamy’s program at the Rice Model Lab in HISD (Houston Independent 


School District) piloted the workbook in real classrooms with feedback for both impact 


on students and teachers (Bellamy, personal communication
1
).  I interviewed Ms. 


Bellamy by email correspondence to gather background information. 


John Milam’s program of professional development through Texas A&M 


University was also funded by the National Science Foundation. His two grants provided 


sustained professional development to middle school science teachers in that region of 


Texas. One grant served approximately twenty-two teachers for grades six through eight. 


It was in one of his sessions that we presented the wolf workbook to the teachers.  


One of the most exciting aspects of the process was assisting in the professional 


development of a group of middle school teachers on using the wolf workbook in the 


classroom as part of John Milam’s program. We also conducted pre- and post-surveys on 


their attitudes toward the workbook.  I will discuss this in more detail later in the section 


about professional development.  


The teachers were given pre-workshop questions, which they were able to answer 


as they arrived. These pre-workshop questions included 1) What are your expectations 


for this workshop, 2) How has your background influenced you to participate, and 3) 


How would you explain the concept of scientific inquiry before the workshop. Overall 


most of the teachers had been pleased with previous workshops done through John’s 


grant and so were excited about participating again. Also they were excited about the use 


of wolves and the applications of behavior in their classroom. The background responses 


were similar in that most said they were middle school science teachers looking for new 


and exciting ways to teach science. The workshop lasted approximately four hours with a 


few breaks and consisted of a brief review of wolves and in depth use of one circle of 


worksheets. The teachers were very excited throughout the entire workshop and were 
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able to envision how the workbook could fit into their curriculum.  The most prevailing 


thought was that not only was the use of wolves exciting but the workbook did a great job 


of integrating scientific inquiry into a good technology based program that could be used 


by them and their students. After the workshop the teachers answered a series of six post-


workshop questions including; 1) What did you find appealing about the wolf workbook, 


2) Was the workshop engaging and understandable for you, 3) Regarding the workshop 


and the wolf workbook what worked for you, 4) What didn’t work, 5) How would you 


explain the concept of scientific inquiry now, and 6) Any suggestions. 


 


Document analysis  


 Fortunately there is a wealth of information on wolf behavior since its listing as 


an endangered species in 1973 (Gill, 1991)s. Having never had the opportunity to 


personally study wolves in a natural setting I must depend on document analysis as a 


portal into that area. This approach to research is not only cost effective but also a good 


comparative study from different researchers in the field. The U. S. Fish and Wildlife 


Service (USFWS) along with Non-governmental Organizations such as the International 


Wolf Center have a variety of materials available from public information articles to peer 


reviewed scientific reports. Documents used in this paper consist of scientific journals 


including those written by Dr. Packard, education textbooks, and informational articles 


found on trusted websites such as the USFWS recovery pages.  


  


Informal discussion/Interviews 


 When writing about an education tool such as the wolf workbook the best source 


of information comes from the very people who were involved in its creation, continued 


development, and implementation.  Those include Dr. Jane Packard, Nedaro Bellamy, a 


specialist in professional development for teachers, and John Milam along with the 


teachers and students who have used and taught with it.   


 


Evaluation Results 


The response from teachers participating in the Professional Development 


Workshop was overwhelmingly positive. It was up to them to implement the program if 
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they chose to do so when it works for them. The teachers agreed that the choice depends 


on the availability of time and technology in the classroom.  


Overall the results of the questions showed that the teachers left with a very 


positive attitude about the workbook and had plans to use it in their middle school 


science classes. One discussion regarded how to set aside time to do the workbook. Some 


suggestions made included working on the workbook for ten minutes each day during the 


appropriate unit of study. Another idea was to split the workbook up throughout the year, 


doing one circle of worksheets at a time, by applying it to different areas of study and 


adding additional fields of scientific study when appropriate. This again shows the great 


flexibility of the workbook to be customized to each teachers schedule and curriculum. 


Some of the responses of the questionnaires have been organized into Table 1 below. I 


have focused on the questions most specifically related to the wolf workbook. 


Professional Development (PD) is one of the best avenues to present the wolf 


workbook to teachers as a technology tool to use in their classroom. All teachers have 


continuing education credits they must meet every year to maintain their certification.  


PD experiences serve as a way for teachers to obtain those credits as well as to enhance 


their classroom in a fun and exciting way. Also, once a tool such as the wolf workbook is 


introduced in a PD, it must have already met approval by the school district.   


 


Continued development 


The wolf workbook is annually evaluated and updated by Dr. Packard.  Perhaps 


one of the most useful aspects of the workbook is the flexibility for users to customize it.  


Some of the ideas that have been discussed for future development include a teacher’s 


guide, a hierarchy of ethograms, workbooks for other species, and integration of 


additional science text.  


The application of new technology in any classroom can be challenging and 


rewarding. As a new teacher or an experienced teacher with a new tool, it is extremely 


helpful to have a guide, or a teacher’s version of a product. This is a problem with the 


workbook as it exists now since it lacks that resource for teachers. Since the workbook is 


based on wolf behavior, most teachers would need assistance with what is actually 


happening in the video clips. At the very least they would want to be comfortable that  
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Table 1.   Professional development workshop survey responses 


 


What are your expectations for this workshop? 


To learn new and exciting ways to engage students in the science classroom. 


To get a better understanding of the behaviors of a wolf. I hope to end my year with this project. 


Learn something new about wolves and incorporate it into my teaching.  


Learn how to incorporate wolves into middle school science curriculum making it interesting/engaging. 


Looking for an inquiry based lesson to incorporate behavior, evolution of behavior to integrate 


What did you find appealing about the wolf workbook? 


Inspiring and exciting for me and I am sure it will be totally engaging to even the most slug-a-bed students. 


Using video clips to introduce the subject and prompt inquiry! 


Everything, it seems extremely user friendly. 


Very interesting, makes me want to learn more. 


Will work for a variety of levels of students – high interest.  


Adaptability of the workbook (excel), and adaptability of the resources to all levels of students.  


The interactive set-up of the excel workbook, video clips, and authentic science research. 


Covering so many 6th TEKS that are connected to my districts scope and sequence. 


Regarding the wolf workbook, what worked for you? 


Inferencing (one of our lowest performing TEKS), research skills, inquiry. 


All of it! 


The ethogram is great along with all of the resources. 


Video and sources 


I appreciate all of the tips throughout the workbook pages, easy to understand. 


The CD was understandable and easy to follow. 


Workbook is user friendly, I like the included tips. 


Regarding the wolf workbook, what didn’t work? 


Social distance was more difficult. Names of wolves would be helpful for clarification and identification. 


Time, I wonder if I would be able to devote the proper time to this that is required with my current 


curriculum requirements 


Identifying the alpha, beta, gamma, and omega wolves. 


Too much sexual behavior. 


Nothing, I don’t know much about wolves but we would learn together.  


Suggestions 


On page M2, a table to label and describe the different wolves. 


A section for teachers comments on student work. 
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interpretation of the clip was appropriate and in line with intentions of the video.  Ideally, 


a teacher’s version would include not only a "play by play" of the video clips but also 


multiple possible accurate responses to the questions.  This would assist in guiding the 


teachers on what other activities and information could be added to make the workbook 


more applicable to their curriculum.  


 Higher level ethograms for each year, or each level of the workbook, would help 


to introduce the ethogram concept to those students who have never used one before. The 


first level of the workbook is for younger or beginning students and focuses on dogs 


since they are able to relate more to them. Each level thereafter increases in difficulty and 


so brings in higher level behavioral observations. If the ethogram was divided so as to 


introduce the behavior definitions in a more organized manner then the students could 


build on that information as the difficulty is increased.  


 


SUPPORTING MATERIALS 


Ethograms 


 While we are studying wolf behavior in the course of the wolf workbook, it is 


essential to be able to express what we observe about their behavior. A wolf-to-human 


dictionary known as an "ethogram" will enable us to talk about their behaviors on the 


same level.  An ethogram is a dictionary written from the scientific perspective of an 


ethologist.  By having a common basis of communication through an ethogram, students, 


wildlife interpreters, and experienced researchers can all use the same language to talk 


about wolves and their behavior.  


 There are two specific ethograms used in the wolf workbook and in this paper.  


The first was written through the International Wolf Center and includes color pictures of 


the wolves’ behavior in action.  To maintain consistency their ethogram was derived 


verbatim from the Wolf Park Ethogram. It includes a description of each wolf in the 


retired pack at the Center in Ely, MN, and a diagram of wolf topography.  Each behavior 


is listed alphabetically beginning with Ambush and ending with Yawn (See figure 4 


below).  In 2007 they created a new version on CD as well which will prove to be a 


valuable asset in comparing behaviors in the video clips with those on the CD. 
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Figure 1.  Example photo of the action "Yawn"(photo credit to International Wolf Center Exhibit 


Pack, Maya)
2
 


 


The second ethogram used is the dictionary of wolf behavior found in Dr. Packard’s 


chapter on wolf behavior (Packard 2003). This ethogram was originally created by 


student Tammy Stewart while assisting in the study of wolves at the Houston Zoo. It can 


be accessed through a link on the source page of the workbook.  There is also a “Wolf 


Behavior Pictorial Guide” that correlates with this ethogram which can be found in the 


source section as well.  Below are two examples from this guide. 


 


 


Figure 2.  Example of behavioral states, as defined in the unpublished ethogram   provided with the 


Wolf Workbook:  sitting, running, least self-secure (adapted from Abrantes 1997) 


        


 


 Some scientists state that an ethogram is a complete collection of behaviors for a 


specific species.  Rarely is there ever a complete list of all behaviors and so scientists call 


a partial list of behaviors a “catalogue of behavior”.  In this paper I have used the term 


ethogram to refer to any list of behaviors used in the workbook. 


 


Teacher tool kit 


 A wolf loan box is currently available through the International Wolf Center at 


Wolf.org online. This box is filled with a variety of specimens, books, videos and 


activities and can be used in a way that suits the needs of the classroom and students. 


There are several boxes available which contain some or all of the following: wolf pelt, 


wolf skull, moose bones, deer bones, beaver skull, radio collar, plaster wolf track, 
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drawing of wolf track, wolf scat, herbivore scat, mapping activity, recovery role play, 


videos and DVD’s, wolf howl CD, teachers guide and books. Lastly it also contains the 


International Wolf Center award winning curriculum Gray Wolves, Gray Matter. There is 


a fee charged for delivery to the school and it is available for a two week period. 


 


 


Figure 3.  Items found in the wolf loan box from the International Wolf Center (photo credit to the 


International Wolf Center) 


       


 


 Dr. Packard has also developed a wolf tool kit that will be available soon through 


the ethology lab in the Wildlife and Fisheries Department at Texas A&M University. 


This is a kit very similar to the one offered on line (http://wolf.org) but also includes both 


printed and digital copies of the wolf workbook for study. These printed versions of the 


workbook can be copied for use in the classroom and have been arranged by color for 


easier use. For example, the observation pages were printed on green paper and the 


question pages on blue paper.  


 


PowerPoint presentation 


 A supporting PowerPoint presentation created by Dr. Packard is included in the 


sources section of the wolf workbook. When I began preparations for the PD I modified 


the presentation to fit the instruction of the function of the wolf workbook for the 


teachers participating. Below I have included a couple of the slides from that presentation 


(Figure 4).   
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Figure 4.  Presentation prepared for the professional development workshop at Texas A&M 


University (adapted from materials provided with the Wolf Workbook). 


 


This presentation not only describes the workbook but also shows the teachers how to use 


it in the classroom and describes its interdisciplinary possibilities. In order to educate the 


teachers on the biology there are slides on the basics of wolves and wolf behavior and 


focuses on why we have used them as the subject matter for the workbook. Next it 


describes the function of the workbook and then links to the wolf workbook itself. Lastly 


there are additional references for the teachers to link to in order to further educate them 


on wolves and gives them additional science education resources.  
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 For my first introduction of the wolf workbook to my middle school science class 


in Georgia, I used the presentation to introduce the discussion of ecosystems. Most of the 


same slides that were used in the PD were also used in the class but were modified to fit 


the subject matter and age level. Below are several slides showing how this presentation 


can be modified to fit a classroom lesson. Looking at the behavior of wolves I integrated  


 


     


      


    


Figure 5.  Presentation prepared for a middle school lesson on ecosystems (adapted from materials 


provided with the Wolf Workbook). 
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the concepts of competition and predator/prey relationships. In discussions of how 


wolves live together in families along with the picture created for the background, forest 


habitat as part of the ecosystem was explored. Also in the slide which is titled “Lifelong 


Inspiration”, the pictures were directly related to the concepts of direct and indirect 


observation, sampling, and mark and recapture studies. All of these concepts were from 


the student environmental science textbook and was used as a bridge from the lesson into 


the wolf workbook. 


 


IMPLEMENTATION 


 


Secondary schools  


 A school districts curriculum has very strict standards which emphasize basic 


academic skills, higher academic thinking skills, and cooperative learning strategies. 


When choosing any tool that is being used as part of that curriculum it is those standards 


which are looked at and which must be met to be incorporated on a more universal level. 


Part of the mission statement for Friendswood Independent School District for example is 


to include technology integration into all schools. However at an individual level, 


teachers are allowed a certain amount of freedom to choose tools they feel would benefit 


their classroom as long as they meet the district standards. Though the wolf workbook 


has not been adopted as part of the curriculum at any of the schools I have taught in I 


have been allowed to use it personally in my classroom. My goal then would be to make 


the wolf workbook known and accessible to those teachers through programs such as 


professional developments and perhaps other avenues such as a website where teachers 


can find the information through their own research. 


One of the most important aspects of teaching science is to make it exciting 


enough that the students will take an interest in it and remember not only the content but 


also the process of science. Science can be fun and challenging but it can also be difficult 


and confusing to students. The wolf workbook was designed as an education tool for 


secondary schools. The most current version of the workbook, which is the one written 


about here and included in the appendix, can be tailored to fit any grade or age within a 


science classroom. As discussed already the workbook has three numbered cycles.  Each 
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cycle increases in difficulty from the first to the third cycle. These cycles can be used for 


different ages or level of education. My first year of implementation in middle school I 


the students began with cycle one and then with experience moved on to cycles two and 


three sequentially. This was the same technique we used in Dr. Packard’s ethology class. 


For elementary students the teacher can focus only on cycle one which focuses on dogs 


and is most relevant and basic for their level of education. Cycle two then can be used in 


middle school with cycle three coming in during the high school years. These different 


cycles increase in difficulty accordingly and are most applicable at these grade levels.  


 In education it is important that the lessons taught are interdisciplinary. This 


means that you can connect the science lesson with other subjects such as History and 


English.  Since the wolf workbook is scientific and discusses wolf behavior, it can easily 


bring in principles of other disciplines to add to the content value, e.g. American History.  


The settlement and development of early America had an overwhelming impact on wolf 


population dynamics. Wolf populations grew smaller as ranchers moved into each pack’s 


territory and government programs almost eliminated much of the species.  By bringing 


in this parallel to early American history students can connect their roots in America to 


the state of the wolf and gain a better understanding of both.  


 Students can also connect to the USFWS website and learn about government 


regulations. Wolf reintroduction of the past and present will take students through a 


wealth of information about geography in America and specifically the western states 


where reintroduction has been more expansive and successful (. Through this time period 


there also arose several government regulations related to the wolf such as the 


Endangered Species Act (ESA) of 1973.  Congress passed the ESA to protect and recover 


imperiled species and the ecosystems upon which they depend.  


 Behavior can be measured like any other data collected in the scientific process so 


long as there is an established system of scoring.  For example counting the number of 


times a certain behavior takes place in a given amount of time.  This data collection and 


analysis allows the workbook to institute mathematical concepts.  


 Lastly the mental models presented within the workbook cover family interactions 


and relationships not only among wolves, but also dogs and humans. This portion can 


bring in concepts and theories of psychology. For example, page Q1 discusses folk 







 19 


 


psychology and how people as well as dogs get along in groups. The examples listed here 


are certainly not all inclusive of the interdisciplinary nature of the wolf workbook but it 


does give an idea of how the workbook can be implemented and molded to fit not only 


the scientific lesson currently in the classroom but also to be interdisciplinary across the 


curriculum. 


 When deciding on appropriate material to use in a classroom teachers are 


encouraged to use those tools which can be utilized by different learning styles and which 


uses multiple intelligences. Learning styles are simply different approaches or ways of 


learning. These include visual, auditory, and kinesthetic. Each of us has a unique way of 


learning and at least one particular way in which we learn and retain information the best. 


 Visual learners are those who learn through seeing. These students will be most 


influenced by the video clips in the workbook as well as the written part of the scientific 


process. Video clips of dogs and wolves are found on each cycle and the ethogram is an 


essential visual portion of the process in identifying behavior.  


 Auditory learners learn through listening. They will benefit from the audible 


aspects of the clips and from discussion of the steps in the workbook. These discussions 


include group dynamics, thoughts and feelings of dogs and many others.  


 Kinesthetic learners are those who learn through moving, doing, and touching. 


They excel when they are able to actively explore the physical world around them. As an 


expansion of the lessons derived from the workbook, the teacher could expand the study 


of behavior to another species which can be observed in real life by the class. A field trip 


to a local nature center or zoo would provide that connection for them. They will also 


benefit from the items in the wolf trunk such as the wolf and coyote pelts, the skulls, and 


other items. Just as we remember that bunnies are soft from experience of holding them, 


the students are more able to relate to the wolves once they have held such items 


themselves.  


 The theory of multiple intelligences was developed at Harvard University in 1983 


by Dr. Howard Gardner and suggests that the traditional notion of intelligence based on 


I.Q. testing is far too limited. Instead he proposed eight different intelligences for 


everyone which include linguistic, logical-mathematical, spatial, bodily-kinesthetic, 


musical, interpersonal, intrapersonal, and naturalist. These eight intelligences have 
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advanced education to get away from just lectures, textbooks and worksheets. The wolf 


workbook’s design can be utilized to incorporate almost every one of these intelligences 


and as such provide eight different potential pathways to learning. Following I have 


provided definitions and applications of each.  


 The linguistic intelligence is word smart. It is the ability to use words and 


language. Within the workbook itself there are several sections in each page to write 


about observations and also recommended books to include in the lesson.  


 The second intelligence is logical/mathematical and is the ability to use reason, 


logic, and numbers. These types of learners ask lots of questions and like to do 


experiments which of course are perfect for a science class. The workbook uses time and 


distance observations along with calculations in the measurement portion of the process. 


 Spatial intelligence is the ability to perceive the visual. One of the unique aspects 


of the workbook is the use of video clips of dogs, captive wolves, and wild wolves. In 


one such clip the student is asked to estimate the distance of wolf A from wolf B in order 


to make inferences about their relationship. A visual intelligence would also be able to 


utilize the many pictures in the wolf ethograms available.  


 The bodily/kinesthetic intelligence is the ability to control movements and handle 


objects skillfully. Their greatest learning comes through hands on experimentation and so 


these learners will get the most use out of the wolf trunk that can be borrowed by the 


teacher while using the workbook. The items it contains give a real life connection 


through its pelts, skulls and other items.  


 Musical intelligence is the ability to produce and appreciate music. There are 


several creative assignments which can be used along with the workbook including 


having students write a song about a particular pack of wolves. Wolves bring forth a 


wealth of emotions and dramatic visions and inspiration that could be applied to the arts. 


I remember once visiting the Cherokee reservation in North Carolina to watch an outdoor 


drama. Even though I could not understand the language they used, it was the music, the 


dramatic motions and the use of animals such as wolves that made it so powerful and 


memorable. Wolves have been used as symbols for many years and still instill those 


emotions today.  
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 Interpersonal intelligence is the ability to relate to and understand others while 


intrapersonal is the ability to self-reflect and be aware of one’s inner state of being. There 


are portions of the workbook that would be great for students to work on together just as 


there are portions that would be better done on an individual level. The observation of the 


video clips could be done on an individual level with reflection activities accomplished as 


a group.  


 The last intelligence is the naturalist intelligence. This one is probably the most 


applicable to the workbook since it involves an experience in the natural world. The 


workbook uses the natural world and specifically the behavior of wolves to teach science. 


Other sections of this paper go into more detail about how the workbook can be 


manipulated and personalized to add many other aspects of nature and science education. 


 


Texas Essential Knowledge and Skills (TEKS) 


 In the Texas Education Code (§112.21), school districts are required to provide 


instruction in essential knowledge and skills at the appropriate grade levels. There are 


specific standards for science and it is essential that content used within the classroom 


match up with the TEKS (Table 2). 


 


Table 2. List of middle school science essential knowledge and skills  


Source: Texas Education Code - Science 


 provide clear, concise statements of what students should know and be able to do; 


 encourage schools to select instructional approaches best suited to their local 


needs; 


 focus in great depth on selected topics at each grade level;  


 provide students with the skills to solve complex problems related to the world 


outside of school; 


 provide content depth to ensure students' understanding of science in Grades K-


12; and 


 move cautiously, but meaningfully, toward a world-class system that develops 


Texas students as competent, technologically-literate problem solvers. 
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On the last worksheet within the workbook is a list of TEKS that are applicable to the 


workbook (Appendix A). The provisions of this refer to §112.21 (adopted to be effective 


September 1, 1998, 22 TexReg 7647. Subchapter B.  Middle School) and are interpreted 


by Jane M. Packard. The sheet is divided up into the sections of worksheet number, 


TEKS number, what knowledge and skills will be tested, and how does the workbook 


apply. For example, all of the worksheets apply to TEKS #3 which states that students 


identify life processes and the relationships between structure and function of organisms. 


This workbook focuses on the structure and function of social behavior. There are 


twenty-five total TEKS which have shown to be applicable to the workbook in its current 


form. These are only for middle school students but those for high school science could 


be added to adjust it to the appropriate level if needed. 


 Below is a table showing a few of the TEKS which are found in the workbook. A 


complete table can be found in Appendix B. 


 


Table 3.   Selected examples of how the Wolf Workbook relates to the Texas Education Code. 


Worksheet # TEKS # Knowledge Tested Skills tested? Workbook application 


Q1, Q2, Q3 (6.10)(A) Differentiate between 


structure and function 


 Blue worksheets: Cause 


questions address social structure 


and Function questions address 


function 


M1, M2, M3 (6.20)(C)  “analyze and 


interpret 


information...from 


direct..evidence 


Yellow worksheets: direct 


evidence is from measurements.  


 


 As another avenue for future development the wolf workbook could be aligned 


with other state standards such as the Georgia Professional Standards (GPS) in the state 


where I now teach. In talking with the director of curriculum at our school, it is that 


standard alignment that they look to first when making curriculum choices.  


 


Public education 


 There are many opportunities for the wolf workbook to be utilized outside of the 


classroom. Though we have many ideas on how this can be accomplished it is still in the 


developmental stage. It is important that I express these are only our ideas of how the 
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wolf workbook can be implemented and do not convey any agreement by the agencies 


mentioned. One such idea is through the education department at the Houston Zoo, where 


there has been discussion of the possibility of implementing the wolf workbook into their 


education program. Since Dr. Packard has been a part of wolf behavior observations at 


the Houston Zoo, there is a strong possibility there to use this tool perhaps with the 


teachers and students who come for the workshops or as part of their professional 


development program. 


 Yellowstone National Park has a program called the Wolf Tracker. The 


Yellowstone Wolf Tracker (YWT) promotes successful and responsible approaches to 


wolf-watching. They offer guides for single and multiple day excursions as well as an 


education program. This program includes a curriculum for the study of Yellowstone, a 


cyber-tour of gray wolves, electronic field trips and online classes. The instructors there 


can customize the curriculum to match the course goals of the students. How exceptional 


would it be to us the wolf workbook in the setting of live observations rather than through 


the video clips?  For example, the following quote illustrates a valuable observation that 


would fit in perfectly with the learning goals of the workbook and is part of what I 


imagine for its use in public education.  One participant in a field course at Yellowstone, 


Jeff Tollefson, said in an article in the Billings Gazette (February 6, 2001):  


“On this day, the last of their tour, the Deals heard howling and barks as the alpha 


male let other wolves know he didn’t want to be disturbed. The actual mating 


lasted about 14 minutes, observers said. The alpha male, beta female and about 10 


other pack members that were bedded down in the snow nearby then trotted off 


into the trees. 'That’s something that you wouldn’t see in textbooks, but it’s 


something we’re seeing in Yellowstone,' Varley said.”  


 


  


Success of the wolf workbook  


 In the fall of 2002, Nedaro Bellamy introduced the wolf workbook to a group of 


students and teachers at the Rice Model Lab. The interactive workbooks were used to 


encourage inquiry within instruction by using activities that promote analytical thinking, 


formation and justification of hypotheses, distinction between observations and 


inferences, and the use of experimental design to understand the roles of wolves within 


their environment (Bellamy, personal communication, 2003
1
). The culminating activity 
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within the lab provided an opportunity for the students to debate the issue of wolf 


reintroduction in areas where they are considered endangered or threatened. For this 


discussion they were able to draw on previous units of study such as animal behavior and 


organism responses within the environment. The students were enthusiastic about the 


workbook and the issues discussed which also included threats to farmers, cost to 


government, habitat destruction, public opinion, and wolf populations in the United 


States. For Bellamy it was exciting to see that some students even began to accept 


responsibility as citizens and adopted wolf cubs through the World Wildlife Federation. 


Another result of the use of the workbook in this lab was a discussion of family dynamic 


and hierarchy including the emotional health of students. One resident teacher even 


encouraged using the wolf workbook as part of a counseling program for teens. 


 Dr. Packard has been using the wolf workbook as part of her Ethology class at 


Texas A&M University since its initial development in the fall of 2002. These students 


are preparing for jobs in informal education in zoos, nature centers, and parks. Their 


comments are listed in Table 4. It is important to see what  


 


Table 4.  Undergraduate student comments 


Question Student Comment 


What 


worked? 


Working green-blue-yellow-orange and cycling worked better 


than working each section all at once. 


 What we were able to cover was great, very understandable. 


 I liked the order of the workbook. 


 This workbook was much easier to go through and figure 


things out on my own. My confidence level was much higher 


than on a previous workbook. 


Suggestions Use this workbook to build confidence 


 Try to streamline each session more. In the video folder, name 


each clip with which section it belongs to so if the link is 


broken we can work around it. 


 If possible for the next workbook maybe 2 or 3 examples 


instead of 3 or 4 so that the cycle will move more quickly. 
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works at all levels and to see what suggestions the user has since each person swill have 


their own experience with it. The wolf workbook has been piloted and adapted as a result 


of these experiences and feedback from participants in both the teacher continuing 


education and the college pre-teacher programs.  


 


RECOMMENDATIONS 


 The initial reaction of teachers in-training and in-service was not rejection of the 


Wolf Workbook; however, potential barriers to adoption were identified.  In this section, 


I will elaborate briefly on recommendations for further investigation of potential 


solutions to address these issues 


(a) Inadequate background knowledge of the specific subject matter,  


(b) Limited visuals and artifacts for introducing the materials,  


(c) Lack of access to the required software,  


(d) Poor audio/video quality and issues associated with copyright restrictions,  


(e) Uncertainty about approval of the materials by science coordinators and 


curriculum advisors and  


(f) Lack of a supportive collaborative learning community for teachers who adopt 


the materials.     


 Inadequate background knowledge can be addressed with two resources.  First a 


detailed description of the structure and function of the wolf workbook has been included 


in Appendix E. Teachers may also do their own investigation ahead of time into the 


subject matter of wolves using the links provided with the wolf workbook and the chapter 


on wolf behavior included in Appendix D. 


 Since student learning is increased through hands on applications, a wolf trunk 


discussed earlier would be the best resource for addressing the limited visuals and 


artifacts.  Reference to these supplemental materials could be added to the Teacher's 


Guide. 


 Proper marketing of the Wolf Workbook would be needed to increase access to 


the required software. Currently the software is available through Dr. Packard and her 


team at Texas A&M University as well as through the professional development 







 26 


 


programs discussed earlier. In the future we would like to see access of this software 


available to a much larger audience through marketing and publication. 


 It has been my experience that science coordinators and curriculum advisors are 


very open to technology that is available and appropriate for classroom instruction. 


School districts also have specific instruction tools that they adopt for the science classes 


in their district;  adoption of this technology that would allow this program to be used and 


developed to its fullest potential. This would also address our last issue of lack of 


supportive collaborative learning. Typically when districts adopt materials for use in the 


classroom, they also provide training and collaboration on the use of those materials. 


Through this course, professional development programs would be set up to provide that 


instruction to teachers who would be using the Wolf Workbook.  Therefore I seek to not 


only present the Wolf Workbook as a tool available to teachers but to also communicate 


with school district curriculum advisors on adoption and professional development.  


 


CONCLUSION 


 The wolf workbook has been and continues to be a wonderful technology tool 


used in science education. The purpose of this professional paper was to introduce it as a 


tool for educators to bring excitement and a desire for learning to the students in the 


classroom. Throughout this process of writing we have successfully introduced it to both 


teachers and students and have found success. The wolf workbook will continue to be 


implemented within the classroom not only by myself but also by Dr. Packard and others 


who have participated in its pilot throughout many school districts in Texas and now 


Georgia. Also it will continue to be updated and improved as new information becomes 


available through scientific research. I believe the best course of action to present it to 


teachers is to begin at the district level with the curriculum director and through PD to the 


teachers themselves. This is where we have had success and is the most reliable resource 


for teachers. It is my hope that as this writing comes to an end that new areas of study 


will present themselves for further use of this wolf workbook. It is a truly valuable tool 


for teaching the scientific process and as shown by those who have had the opportunity to 


use it, brings a desire for learning to the student which is the true backbone of its intended 


creation.  
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APPENDIX A.  WOLF WORKBOOK 







O1 Dog Pack
revising mental models O2 Wolf Pack creating mental models


O3 Wolf Family


A1 First sources Q1 Folk Psychology
A2 Captive studies Q2 Social Structure
A3 Field studies Q3 Social Function


testing hypotheses designing experiments
M1 Units of behavior
M2 Social distance
M3 Resource distance


TEKS
FAQ
SOURCES


EVALUATION (optional to earn supplemental points)


WFSC 422 Ethology
Dr. J.M. Packard


What worked?


What didn't work?


Suggestions?


TIP: to return to the START page, click on the Wolf Icon; to read more tips, point your cursor at the red triangles.


MEASUREMENTS


SCIENCE IN ACTION!


OBSERVATIONS


seeking to better 
understand reality


ANSWER QUESTIONS ASK QUESTIONS


Wolf Workbook
Frequently Asked Questions (FAQ)


Print Form







ITS BIOLOGY TEAM


FAQ: Frequently Asked Questions Guided Inquiry Workbook


FAQ
# Keyword Question Answer Source


1 workbook How do we use this workbook? To move between worksheets, click on the tabs at the bottom of the 
workbook.  Read the steps at the top of each worksheet and type in 
the white boxes.  If you have a question about how to do a step, point 
at the boxes with a red triangle.  You will see a yellow TIP box 
appear, which will help you follow the instructions.  To open a link 
(underlined blue words), point and click on it with the mouse.  To 
hand in this exercise, you will need to save this workbook on your 
hard-drive or a diskette.  Go to "File" on the top menu bar and pull 
down to "Save".  Type in your name, so your teacher will know who 
wrote the answers.  NOTE TO INSTRUCTOR:  If you copy the entire 
CD to your hard-drive, then the links will work from the Excel 
workbook saved on your hard-drive.  If the workbook is on your hard-
drive and the video folder is on the CD, the links will not work.  You 
will need Real One Player to view the video clips. Go to the Source 
worksheet to download it.  Ask questions!  (TIP:  clicking on the wolf 
icon will get you back to "START")


For the Source worksheet, click here


2 questions What if my question is not on this 
list?


Write to the friendly wolf educators at Wolf Park:
http://www.wolfparkkids.com/  NOTE TO INSTRUCTOR:  Add a 
question in an empty row at the bottom of this list. If you are a 
member of a university community, search scientific sources for the 
answer, using the tips listed below (Questions #4-7).   When you get 
the answer, write it in this column on the same row where you wrote 
your question.  Write the name of your source in the column at the 
far right of the same row.  If you want an expert opinion, email a 
scientist, Dr. Jane Packard at:  ethology@tamu.edu.


email Wolf Park experts


3 ethogram What is an ethogram and where 
would I find an example?


An ethogram is like a dictionary of all the behaviors for one species 
(e.g. wolves, Canis lupus).  Click on the link at the right to view a list 
that was made by a scientist who helped volunteers study wolves at 
the Houston Zoo.  Her name is Dr. Jane Packard.  One of her college 
students, Tammy Stewart, used this list to write a "Wolf Behavior 
Pictorial Guide".  Ask your teacher for a copy.  See how many of the 
behaviors you can find in the videos.  If you are able to visit the 
wolves at the Houston Zoo, make a list of how many of the behaviors 
you can identify when you watch them.  NOTE FOR COLLEGE 
STUDENTS: Some scientists say that an ethogram is a complete list 
of all the behaviors of a species (like a dictionary is all the words in a 
language, such as English or Spanish).  The researchers in zoos 
usually do not worry about this technicality.  They call any list of 
behaviors an "ethogram".  Scientists use the term "catalogue of 
behavior" to refer to a partial ethogram (i.d. rarely do we have a 
complete list of ALL the behaviors of a species). 


CD Rom


4 sources Where do I find peer-reviewed 
articles from the journal Animal 
Behavior?


Ask your teacher.  The scientific sources have been included as 
handouts in the information packet.  They are also linked on the 
orange pages and the info page in this workbook.  College students 
have access to the scientific sources at the university.  They may use 
keywords to search for articles and download them as .pdf files:
http://www.academicpress.com/anbehav


website


5 sources Where do I search for scientific 
sources in general?


From a computer within the TAMU firewall, college students may 
search by keywords and authors to find abstracts and email them to 
yourself from the ISI Web of Science at: www.isiknowledge.com


website


6 sources Where do I find books? Go to your library. For college students, from a computer within the 
TAMU firewall, you may search for titles, authors and keywords for 
books in the TAMU library system:  libcat.tamu.edu


website


7 sources How can I order .pdf files of library 
sources?


For journal articles in the TAMU libraries, you may order a copy in 
.pdf format via Interlibrary Services: illiad.tamu.edu


website


8 litters How many pups do they have in a 
litter?


Although most litters are 5-6 pups, as many as 11 pups have been 
reported in a litter.  Litter size depends on nutrition of the mother.  So 
during years when there is not a lot of food available, the average litter 
is likely to be only 3-4 pups.  (Mech 1970:119).  The age of the mother 
may also influence litter size.  For example, the mom in the Rose Pack 
in Yellowstone had a litter of four pups.  However,  the same spring, her 
daughter had 11 pups.  This was the first time the daughter gave birth 
and she was 2-years old.  The mother was over 6 years old.


Dr. Jane Packard (personal 
communication) email: 
ethology@tamu.edu







9 teeth How many teeth do wolves have? Dave Mech wrote:  "A total of forty teeth help the wolf in securing its 
food, the dental formula being: Incisors 3-3/3-3; Canines 1-1/1-1; 
Premolars 4-4/4-4; Molars 2-2/2-2.  The largest teeth are the canines, 
or fangs, which may reach two and a quarter inches in total length, 
including the portion imbedded in the jaw." ( SOURCE:  page 14 in: 
Mech, L.D.  1970.  The Wolf:  the ecology and behavior of an 
endangered species. University of Minnesota Press, Minneapolis)


Dr. Jane Packard (personal 
communication) email: 
ethology@tamu.edu


10 Aggression Are wolves aggressive towards 
people?


If a wolf is cornered, it will defend itself just like any animal that cannot 
escape.  However, the wolves on Ellesmere Island were never 
aggressive toward us when we lived with them for 6 weeks on the arctic 
tundra.  They were alarmed when we did strange things.  For example, 
they were used to me riding on an ATV.  When I left the vehicle one 
time, the yearling male bark-howled 80 times until I returned to the 
ATV.  It was as if he was afraid I would sneak up on him.  The mother 
wolf calmly walked with the litter of pups back to the den where they 
could escape into the cave in the rocks. 


Dr. Jane Packard (personal 
communication) email: 
ethology@tamu.edu







Name:
Date(s):


Time (hour):


CATEGORY DEFINITION
Question what I'm curious to learn more 


about, to better understand what I 
observed; my hypothesis about 
cause/effect


Observation
(direct
evidence)


what I actually saw, heard, 
smelled, or otherwise sensed 
about the animal and its 
environment


Inference
(indirect
evidence)


what I (or others) think about 
what I observed; my underlying 
mental model


EXAMPLE


I saw individual dogs from 
separate yards jumped over fences 
and joined the group of dogs 
roaming the neighborhood


"I think many dog packs are made 
up of males that are attracted to a 
female in heat"


under-
line


CODE


"quotes"


? I wonder if the dog at the front of 
the pack is a female in heat?


clip 1


clip2


Type your notes here!


M
A


P


FA
Q


SO
U


R
C


ES


O1 Dog pack


VIDEO GENERAL NOTES ON WHAT HAPPENED


Repeat for the second clip. Remember to save your notes by clicking on the "Save" icon 
that looks like a diskette.  Be sure that all the white boxes are filled in before you hand in 
your worksheet. OPTIONS:  Take your own video of dogs and watch it.


STEP 1


STEP 2


STEP 3


Watch a video clip about dogs, carefully observing the behavior.  Then, write notes on 
what you observed and learned. SAVE. OPTION:  Listen to the voice in the video to help 
understand what you saw.


Learn to tell the difference between observations, "inference" and questions (?), by using 
the categories at the bottom of the page.  Discuss with your classmate and teacher.
OPTION: Show your teacher that you understand these words: underline your 
observations; place quotes around phrases that are inference; add question marks. You 
may replay the clip to find evidence to support your opinion.







Name:
Date(s):


Time (hour):


O2 Wolf pack


M
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Watch a video clip about captive wolves, carefully observing the behavior.  Then, write notes on 
what you observed and learned. SAVE. OPTION:  Listen to the voice in the video to help 
understand what you saw.


STEP 1


STEP 2 Remember what you learned about observations, "inference" and questions (?) from worksheet 
O1.  To show your that you understand these words: underline your observations; place quotes 
around phrases that are inference; add question marks at the end of questions. SAVE. OPTION:
You may replay the clip to find evidence to support your opinion.


STEP 3 Repeat for as many more video clips as you have time.  OPTION:  Take your own video of 
captive wolves at your nearest zoo.


GENERAL NOTES ON WHAT HAPPENED
clip 9


clip 10


VIDEO


clip 11


clip 12







CATEGORY DEFINITION
Observation
(direct
evidence)


what I actually saw, heard, smelled, or 
otherwise sensed about the animal and 
its environment


Inference
(indirect
evidence)


what I (or others) think about what I 
observed; my underlying mental model


Question what I'm curious to learn more about, 
to better understand what I observed; 
my hypothesis about cause/effect


CODE EXAMPLE
under-
line


one wolf snarled and lunged at the 
other when it started mounting a 
third wolf


"quotes" I think the Alpha male was 
defending his mate from a 
subordinate


? I wonder how long these males 
have known each other, and if the 
Beta male is trying to take over the
position of the Alpha male. 







Name:
Date(s):


Time (hour):


CATEGORY DEFINITION
Observation
(direct
evidence)


what I actually saw, heard, smelled, or 
otherwise sensed about the animal and
its environment


Inference
(indirect
evidence)


what I (or others) think about what I 
observed; my underlying mental model


Question what I'm curious to learn more about, 
to better understand what I observed; 
my hypothesis about cause/effect


M
A


P


FA
Q


S
O


U
R


C
E


S


O3 Wolf family
STEP 1 Watch a video clip about a wild wolf family, carefully observing the behavior.  Then, write 


notes on what you observed and learned. SAVE. OPTION:  Listen to the voice in the video 
to help understand what you saw.


STEP 2 Remember what you learned about observations, "inference" and questions (?) from 
worksheets O1 & O2.  To show your that you understand these words: underline your 
observations; place quotes around phrases that are inference; add question marks at the en
of questions. SAVE. OPTION:  You may replay the clip to find evidence to support your 
opinion.


STEP 3 Repeat for as many more video clips as you have time.  OPTION:  Watch a video of wild 
wolves that you check out from the library or from home. See SOURCES for suggestions.


GENERAL NOTES ON WHAT HAPPENED
clip 14


clip 15


VIDEO


CODE EXAMPLE


clip 16


? I wonder if the juniors got to 
eat after the senior left the 
carcass


under-
line


junior wolves tucked their tails 
between their legs and pawed 
then licked the face of the 
senior wolf; he muzzled them 
when they got too close


"quotes" I think the juniors were 
offspring of the senior, 
probably from a litter the 
previous year







Name:
Date(s):


Time (hours):


Folk Psychology 


STEP 1


Compare and contrast the structure of dog groups you have watched?
My answer:


STEP 3


M
A


P


FA
Q


S
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U
R


C
E


S


STEP 2


Q1


Discuss what the words "Folk Psychology" mean to you, and how we sometimes talk as if dogs
think and feel like ourselves.  Type your ideas in answer to questions #1 & #2.  SAVE.
OPTION:  To find what scientists think about these words, click on the wolf icon and follow the 
links to "Information" and "Folk Pschology"


Think of some groups of which you are a member, for example: family, church, team, club, 
class.  Discuss how people get along in these groups.  Answer questions #3 and #4.  SAVE.
OPTION:  Draw boxes on a chart to illustrate how people are close or far apart in one group.
Draw thick arrows between people who talk frequently and thin arrows between people who 
don't talk much.


Think of a group of dogs that you have watched. Discuss how the dogs get along in their 
group.  Answer questions #5 & #6.  SAVE. OPTION: Draw a chart to illustrate how the dogs 
interact, learning from what you did for people in STEP 2.


Question 3: What are some social groups to which you belong?
My answer:


Question 4: Compare and contrast the structure of your social groups?
My answer:


Question 6:


Question 5: What are some groups of dogs that you have watched?
My answer:


Question 1: What is Folk Psychology?  How do we use it to think of hypotheses about behavior?
My answer:


Question 2: Do dogs really think and feel like humans?
My answer:







INQUIRY: What is the social structure of a dog pack?
Alternative
Hypotheses


My Hypothesis Evidence I would need to measure in 
order to test my hypothesis


My Third 
Hypothesis


My First 
Hypothesis


My Second 
Hypothesis


I hypothesize the structure of a dog pack is 
not like the "ladder model", instead, all 
individuals are equal.


If I counted the number of friendly and unfriendly 
actions, and all the dogs were equal, then I would 
accept my hypothesis.


Example







CHART A:  "LADDER MODEL"
Alpha


Beta


Gamma


Omega


CHART B: "BRANCHED MODEL"


Alpha male
Alpha female


Beta male Beta female


Male pup1 Female pup1 Female pup2


CHART C: "CIRCLE MODEL"


Alpha male Alpha female


Beta female


Gamma male Gamma female


Omega


Beta male


EXAMPLES OF CHARTS DESCRIBING GROUPS OF DOGS


Male pup2







CHART A:  "LADDER MODEL"
Principal


Vice-Principal


Teacher


Student


CHART B: "BRANCHED MODEL"


Coach
Assistant Coach


Team captain Equipment Manager


Player A Water boy Bat boy


CHART C: "CIRCLE MODEL"


Al Betsy


Chris


Eric Deb


EXAMPLES OF CHARTS DESCRIBING GROUPS OF PEOPLE


Fred


Player B







BONUS
ACTIVITY:


What is the social structure of a dog pack?


My Hypothesis


I hypothesize the structure of a dog pack is 
not like the "ladder model", instead, all 
individuals are equal.


Alternative
Hypotheses


My Third 
Hypothesis


Evidence I would need to measure in 
order to test my hypothesis


If I counted the number of friendly and unfriendly 
actions, and all the dogs were equal, then I would 
accept my hypothesis.


Example


My Second 
Hypothesis


My First 
Hypothesis







My name:
Date(s):


Duration (min):
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STEP 3


What questions do you have about SIMILARITIES in behavior of captive dogs and wolves?Question 1:


Use your mental model to write one testable hypotheses about  the behavior of captive wolf 
packs.  Discuss what evidence you would need to test your hypothesis.  Answer Question #4. 
SAVE OPTION: Compare your hypothesis with others in your group, discuss how the evidence 
needed might differ for each hypothesis. 


Social structure


My answer:


Discuss what you have learned about captive wolf packs from your experience or observations on 
Worksheet O2, and answer Question #3. SAVE. OPTION:  Interview a dog breeder or biologist 
to hear their ideas about instinct and learning.


STEP 1


STEP 2


Discuss your notes about the captive wolf packs you observed in the video linked with worksheet 
O2. Think about your experiences with dogs, and answer questions #1 & #2 below.SAVE


Question 2:  What questions do you have about DIFFERENCES in behavior of captive dogs and wolves?


Question 3:  What is your mental model of how captivity and genes influence the behavior of wolves?


My answer:


My answer:


I hypothesize the captive wolf packs do not fit 
the ladder model, because all individuals have 
the same instincts controlled by their genes and 
they all have enough food.


Each wolf is equally friendly to every other wolf 
and there is no difference in social distance 
among members of a captive pack.


Question 4: What is the social structure of a captive wolf pack?
Evidence I would need to test my 
hypothesis


Hypothesis about the best modelAlternative
Hypotheses


Example


My
hypothesis:







My name:
Date(s):


Duration (min):


Structure


FunctionHow the structure influences the 
survival and reproduction of the 
animal.


The canines help the wolf hang on to prey during the 
kill, the incisors help pluck fur and feathers off the skin, 
the premolars help chew meat, and the molars help 
break bones.


How something is put together; the 
pieces of a system and how they are 
related


In a wolf's jaw, there are 6 incisors, 2 canine teeth, 8 
premolars and 4 molars.  Half are on each side of the 
jaw, arranged from front to back in the order listed.


Use what you have learned to write two testable hypotheses about  the function of wild wolf packs.  Discuss what 
evidence you would need to test your hypotheses.  Answer Question #5. SAVE


Question 2:  What behaviors INCREASE distance between parents and offspring in a wolf family?


Only the parents produce pups, their juniors do not 
have pups that could compete with them for food.


I hypothesize the function of the 
dominant parents in a wolf pack is to 
keep juniors from breeding. 


My answer to 
question B:


Question 3:  What behaviors DECREASE distance between parents and offspring in a wolf family?


Discuss the meaning of the words "Structure" and "Function" (read the box at the bottom of the page).  Answer 
question #1 below. SAVE


Question 1:  In your own words, what is the meaning of "structure" and "function"?
My answer:


STEP 2


STEP 3


Discuss your notes about the behavior of parents and offspring (subordinates) in the wild wolf pack you observed 
in the video.  Answer questions #2 & #3 below. SAVE


Discuss what you have learned about the wild packs, and answer Question #4. SAVE. OPTION:  You may 
choose more than one chart if you believe the captive wolf packs you observed were different and each fit a 
different model.


STEP 4


My answer:
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Q3


STEP 1


Social function


CONCEPT MEANING EXAMPLE


H2


H1


Evidence I would need to test this hypothesis:


Example


Question 4: What is the function of the social structure of a wolf family?
Alternative
Hypotheses


My  Hypothesis:







Name:
Date(s):


Time (hours):


clip 4 clip 5 clip 6 clip 7 clip 8


My ideas about examples of body language for this type of behavior in:


Dominant


Friendly
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M1 Units of behavior


STEP 3


Submissive


Discuss dominant and submissive behavior in people and dogs, then write examples of actions you 
believe would fit in each category (use the bottom 4 boxes). SAVE.


STEP 2


Unfriendly


DOGS


Discuss what actions you would consider to be friendly and unfriendly behavior in groups of people an
dogs; write your ideas in the  top 4 boxes below.SAVE.


View as many of the video clips as you have time.  Add to your lists in each of the 8 boxes.  Discuss. 
SAVE. OPTION:  Watch (or videotape) a group of real dogs and add to your list.


clip 3
Type of 
behavior PEOPLE


STEP 1


frown, yelling, hit, slap in face, shaking the fist


cutting in line, taking another's food, sitting in another's 
chair


hunched shoulders, turning away, sad face, closing the 
eyes, looking down.


TYPE MEANING EXAMPLE
Friendly smile, laughter, gentle touch, backslapActions that bring individuals closer together


Unfriendly


Dominant


Submissive


Actions that make individuals more distant


Assertive actions that control the access of 
others to something they might want 
(resources).
Appeasing actions that reduce the probability 
of conflict.







Name:
Date(s):


Time (hours):


clip 13


ALPHA MALE- ALPHA 
FEMALE


ALPHA MALE- BETA WOLF


#DIV/0!


What was the average 
distance between Alpha 
Male and Alpha Female?


What was the average distance 
between Alpha Male and Beta?


#DIV/0!


Play the video for 30 seconds and stop it; estimate the distances between the Alpha Male and 
each of the other 3 named wolves; write the distances between wolves in the next empty row of 
the table


Repeat Step 3 at 30 second intervals until all the white boxes on the table are full of numbers; 
Answer Questions A-C at the bottom of the page.


Watch video clip 13 and name 4 wolves "Alpha male", "Alpha female", "Beta", "Gamma"
OPTION:  discuss as a group which names best match each wolf in the video


M2 Social distance
STEP 1


ALPHA MALE- GAMMA WOLFTime counter


0 sec
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STEP 4


STEP 2 In the first frame of the video estimate the distance between the Alpha male and the other 3 
wolves you named; write the numbers in the first row of the table 


STEP 3


30 sec


Average


60 sec


90 sec


120 sec


Question A: What was the average 
distance between Alpha Male 


and Gamma?
Average:


Question B: Which wolves had the highest and lowest average distance from the Alpha male?


My answer:


Question C: Based on this evidence, can you reject your hypothesis from worksheet Q2 as "not a good 
model" (explain)?


My answer:







EXAMPLES:


What is the distance between these two wolves, measured in wolf-body-lengths?


Alpha male Alpha female


Answer: 1 TIP:  If the distance is 1 body length or less, write "1"


Alpha male


Answer:  2 TIP: If the distance is greater than 1 and less than 3, write "2"


Alpha male (Gamma is off the screen
TIP:  If the other wolf is out of view write "3"


Answer:  3


Beta







Name:
Date(s):


Time (hours):


Clip 16


FATHER MOTHER JUNIOR BUBBA


0 0


What was the 
"yes" count for 


FATHER?


What was the "yes" 
count for MOTHER?


What was the "yes" 
count for JUNIOR?


What was the "yes" 
count for BUBBA?


STEP 2 In the first still frame of the video, decide which of the wolves you named are close 
enough to the carcass to feed on it; 


STEP 3 Play the video for 30 seconds and stop it; fill out the next empty row of the table; repeat 
until the video is finished


M3 Resource distance
STEP 1 Watch video clip 16 and name 4 wolves "FATHER", "MOTHER", "JUNIOR", "BUBBA"  
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STEP 4 Count the number of boxes with "yes" in the column for each wolf and answer Questions 
A-C.


Time counter


0 sec


90 sec


120 sec


30 sec


60 sec


My "yes" 
Count:


Question B: Which wolves had the least access to the carcass?


Calculated
"yes" Count:


Question A:


My answer:


My answer:


Question C: Based on this evidence, which of your hypotheses from Q3 can you reject as "not 
a good model" (explain)?







Name:
Date(s):


Time (hours):


STEP 3 Discuss what was inference and what was observation in the source you read.  Answer 
questions #3 & #4. SAVE. OPTION: Report your findings to the class.


What is your source of information about dog behavior?Question 1:


My source:


A1 First sources


STEP 4 Choose a second source.  Discuss similarities and differences between the two sources.  
Answer Questions # 5, #6, and #7. SAVE. OPTION:  Write a report on dog behavior, 
using several sources and explaining why sources might differ in how they describe dog 
behavior.


STEP 1 Divide into groups and choose a source to read about dog behavior, which you would like 
to describe to the rest of the class.  Answer Question #1. SAVE. OPTION:  Use the 
sources written by Darwin, Tinbergen & Lorenz linked to the SOURCES page in the info 
folder on this CD. Answer the Bonus questions.


STEP 2 Read your source and summarize what the author said,  using your own words.  Write your
answer to Question #2 in the box.  SAVE. OPTIONS:  Read your answer to the class and 
discuss.  Play charades and act out the behavior to see if other groups can guess it.
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Question 2: In your own words, what information about dog behavior was in this source?


My source 
said:


Question 3: What statements in your source were direct observation (evidence)?


Observations:


Question 4: What statements in your source were indirect inference (Folk Psychology)?


Inference:







Lots Not much None
After comparing Folk Psychology in these 


sources, I think they belong in these boxes:


My Answer:


My Answer:


My Answer:
BONUS Q3: Who was Niko Tinbergen, and what other famous book(s) did he write?


What was happening in world history at the time your sources were published?BONUS Q4: 


My Answer:


BONUS Q2: Who was Konrad Lorenz, and what other famous book(s)  did he write?


BONUS Q1: Who was Charles Darwin, and what other famous book(s)  did he write?


BONUS POINTS


Question 7: 


What was similar information in both sources?


Differences:


Similarities:


Question 5: How do these sources compare in terms of Folk Psychology?


Question 6: 


What was different about these sources?







Lots Not much None
After comparing Folk Psychology in these 


sources, I think they belong in these boxes:


My Answer:


My Answer:


My Answer:
BONUS Q3: Who was Niko Tinbergen, and what other famous book(s) did he write?


What was happening in world history at the time your sources were published?BONUS Q4: 


My Answer:


BONUS Q2: Who was Konrad Lorenz, and what other famous book(s)  did he write?


BONUS Q1: Who was Charles Darwin, and what other famous book(s)  did he write?


BONUS POINTS


Question 7: 


What was similar information in both sources?


Differences:


Similarities:


Question 5: How do these sources compare in terms of Folk Psychology?


Question 6: 


What was different about these sources?







Name:
Date(s):


Time (hours):


My source:


In your own words, what information about captive wolf behavior was in this source?


My source 
said:
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Captive studies
Choose a source to read about captive wolf behavior.  Answer Question #1. SAVE.  OPTION:
Divide into groups and report on your source to your group.


STEP 4 Choose a second source.  Discuss similarities and differences between the two sources.  Answer 
Questions # 5, #6, and #7. SAVE. OPTION:  Write a report on captive wolf behavior, using several 
sources and explaining why sources might differ in how they describe captive wolf behavior.


STEP 2 Read your source and summarize what the author said,  using your own words.  Write your answer 
to Question #2 in the box.  SAVE. OPTIONS:  Read your answer to the class and discuss.  Play 
charades and act out the behavior to see if other groups can guess.


STEP 3 Discuss what was inference and what was observation in the source you read.  Answer questions #3 
& #4. SAVE. OPTIONS: Report your findings to the class. Play charades and act out the behavior 
to see if other groups can guess it.


A2
STEP 1


What is your source of information about captive wolf behavior?


Question 2:


Question 1:


Observations:


Question 3: What statements in your source were direct observation (evidence)?







Lots Not much None
After comparing Folk Psychology in
these sources, I think they belong in


these boxes:


Question 6: What was similar information in both sources?


Similarities:


Question 7: What was different about these sources?


Differences:


Inference:


Question 5: How do these sources compare in terms of Folk Psychology?


Question 4: What statements in your source were indirect inference (Folk Psychology)?







Name:
Date(s):


Time (hours):


Question 2: In your own words, how is the concept of "social systems" evident in your source?  If not, why?


My notes:


Question 1: What is your source of information about field studies of wild wolf behavior?


My source:


STEP 1


Field studies- wolf social systems


STEP 4


STEP 2


STEP 3 Report your findings to the class.  As you listen to reports of each group, take notes on Structure and Functio
Write your notes in the boxes.   Ask questions to fill in your empty boxes.SAVE. OPTION:  Also take notes 
on Development and Evolution.


Discuss and answer the questions C & F in the Systems Table.SAVE. OPTION:  Answer the questions 
about Development and Evolution.


Choose a source to read about wild wolf behavior, one which would be useful to discuss the scientific concept
"systems".  Answer Question #1. SAVE.  OPTION:  Divide in groups and decide if you want to share one 
source or several.


Read your source and summarize in your own words what the author said about social systems of wolves.
Write your answer to Question #2 in the box.  SAVE. OPTIONS:  Read your answer to the class and discuss.
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Question 3:
My answer:


Question 4:


How does social behavior DEVELOP in wolves?  How might this influence social structure?


What is the STRUCTURE of wild wolf families?  What might cause it to vary?


What is the FUNCTION of social structure in wild wolf families?  How might this vary with the 
ecology?


If wolves are genetic ancestors of dogs, why has social structure of dogs EVOLVED differently?


My answer:


My answer:


My answer:


Question 5: 


Question 6: 







SYSTEM (snapshot)


C. STRUCTURE: How would you describe the 
social structure of a wild wolf family?


F. FUNCTION:  Why does the social structure of 
the wolves on Ellesmere Island keep the population 
in balance with the food supply?


REFLECTIONS:  THE CONCEPT OF "SYSTEMS"


CHANGE IN THE SYSTEM (video) 


D. DEVELOPMENT: How does the action of food 
begging change as wolf pups grow into adults?


SYSTEMS
TABLE


POPULATION
LEVEL OF 
SYSTEM


wolves in a family
group


INDIVIDUAL
LEVEL OF 
SYSTEM


family groups on 
Ellesmere Island


E. EVOLUTION:  What is similar and different comparing
behavior of dogs and their ancestors, the wolves?


My answer:


What are your ideas of how "systems thinking" changed technology and society?


How have scientific models of wolf packs changed over the years as researchers discovered new 
information from captive packs, then wild packs?


BONUS
QUESTION A:


My answer:


BONUS
QUESTION B:


BONUS
QUESTION C:


My answer:


What are similarities and differences between the "wolf system" and the "solar system"?
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APPENDIX B.  CORRELATION WITH TEXAS ESSENTIAL KNOWLEDGE 


AND SKILLS
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Worksheet 


# 


TEKS # What knowledge 


will be tested? & 


What skills will be 


tested? 


How does this workbook apply? 


All (3) "Students…identify life processes and the 
relation between structure and function of 


organisms." 


This workbook focuses on the structure 
and function of social behavior.  It is a life 


process related to how organisms gain 
nutrients and reproduce genotypes. 


All (4) "Science is a way of learning about the natural 
world.  Students should know how science has 
built a vast body of changing and increasing 


knowledge described by physical, 
mathematical and conceptual models, and also 
should know that science may not answer all 


questions." 


This workbook focuses on animal groups 
as one example of the natural world.  Each 
time the student completes a cycle of 


worksheets using 4 steps of the scientific 
method, additional information is provided 
from the published literature.  This 


demonstrates how the body of knowledge 
has increased over time, because the articles 
are both chronological and reflective of 


technological advances.  The three resulting 
mental models are presented, and students 
are invited to identify questions that are not 


answered by these scientific studies. 


All (5)  "A system is a collection of cycles, structures, 
and processes that interact.  Students should 


understand a whole in terms of its components 
and how these components relate to each 
other and to the whole.  All systems have basic 


properties that can be described in terms of 
space, time, energy and matter.  Change and 
constancy occur in systems  and can be 


observed and measured as patterns.  These 
patterns help to predict what will happen next 
and can change over time." 


A group of animals, in this case dogs or 
wolves, is viewed as a system.  The 


components of this system are the individual 
animals.  How they relate to each other is 
measured in terms of their interactions.  


Different qualities of each individual 
(component) are described in terms of 
gender (male, female, unknown), age (pups, 


junior, senior) and breeding condition 
(immature, non-breeder, breeder).  The 
system is described in terms of space and 


time in worksheets A5-A8, and in terms of 
access to energy and matter in worksheets 
A9-A12.  Constancy of pattern is investigated 


for individuals (CAUSE) and populations 
(FUNCTION).  Changing processes are 
investigated for  individuals 


(DEVELOPMENT) and populations 
(EVOLUTION). 


 (6)  "Investigations are used to learn about the 
natural world.  Students should understand 


that certain types of questions can be 
answered by investigations, and that methods, 
models and conclusions built from these 


investigations change as new observations are 
made.  Models of objects and events are tools 
for understanding the natural world and can 


show how systems work.  They have 
limitations and based on new discoveries are 
constantly being modified to more closely 


reflect the natural world." 


Students are invited to investigate their 
own thoughts and experiences related to 


groups of dogs and wolves in the natural 
world, as well as learning about how 
scientists have investigated canid behavior in 


captive and field studies.  Three models are 
compared: "LADDER", "BRANCHED", and 
"CIRCLE". Exercises are designed so 


students identify the limitations of each model 
and how the discovery of additional 
information led to modification of earlier 


models of wolf packs. 


O1, O2, 


O3 


(6.2)(B)  "collect data by 


observing.." 


green worksheets (A1, A5, A9) 


O1, O2, 
O3 


(6.2)(C)  "analyze and interpret 
information ... from direct 


... evidence 


green worksheets: direct evidence is from 
observations  







 59 


 


O1, O2, 
O3 


(6.2)(E)  "construct graphs, 
tables, maps and charts 


using tools including 
computers to organize, 
examine and evaluate 


data" 


green sheets- tables; blue sheets- charts; 
yellow sheets- graphs; computer tools 


Q1, Q2, 
Q3 


(6.2)(A)  "plan and implement 
investigative procedures 


including asking questions, 
formulating testable 
hypotheses, and selecting 


and using equipment and 
technology" 


Blue worksheets:  A2, A6, A10 


Q1, Q2, 


Q3 


(6.3)(C)  "represent the natural 


world using models and 
identify their limitations" 


blue worksheets:  The models are 


presented in charts; orange worksheets:  the 
limitations are identified . 


Q1, Q2, 
Q3 


(6.10)(A) "differentiate 
between 
structure and 


function" 


 blue worksheets:  Cause questions 
address social structure and Function 
questions address social function 


M1, M2, 
M3 


(6.2)(B)  "collect data by 
...measuring" 


yellow worksheets (A3, A7, A11) 


M1, M2, 
M3 


(6.2)(C)  "analyze and interpret 
information ... from direct 
... evidence 


yellow worksheets; direct evidence is from  
measurements 


M1, M2, 
M3 


(6.4)(A)  "collect, analyze, and 
record information using 
tools including timing 


devices….calculators, field 
equipment..computers" 


yellow worksheets:  Students are 
encouraged to collect their own data on canid 
groups, using a video or still camera.  They 


may use a stopwatch or triathlon watch to 
record the duration of video clips or the 
number of snapshots within a period of time.  


They are asked to choose whether a video or 
snapshot photo is more appropriate to collect 
the data they would need to test hypotheses. 


M1, M2, 
M3 


(6.4)(B)  "identify patterns in 
collected "information, 
including percent, average, 


range and frequency" 


yellow worksheets (A3, A7, A11) 


A1, A2, A3 (6.2)(C)  "analyze and interpret 
information to construct 


reasonable explanations 
from... indirect evidence 


orange worksheets (A4, A8, A12);  indirect 
evidence is from readings 


A1, A2, A3 (6.2)(D)  "communicate valid 


conclusions" 


orange worksheets (A4, A8, A12) 


A1, A2, A3 (6.3)(A)  "analyze, review and 
critique scientific 


explanations, including 
hypotheses and theories 
as to their strengths and 


weaknesses using 
scientific evidence and 
information" 


orange worksheets (A4, A8, A12) 


A1, A2, A3 (6.3)(D)  "evaluate the impact of 
research on scientific 
thought, society and the 


environment" 


orange worksheets: As an optional 
extension, students are invited to explore 
what was happening in world and national 


history at the time their readings were 
published, and to interview elders about 
potential impacts of history and technology 


on scientific thought. 
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A1, A2, A3 (6.3)(E)  "connect Grade 6 
science concepts with the 


history of science and 
contributions of science" 


orange worksheets: As an optional 
extension, students are invited to search for 


when the word "social system" was first 
applied to humans and then to other animal 
groups.  A supplemental video on social 


impacts of "systems thinking" is 
recommended, which could be obtained in 
local libraries or stores. 


A1, A2, A3 (6.5)(A) "identify and 
describe a 


system that 
results from the 
combination of 


two or more 
systems…" 


 orange worksheets: Cause questions are 
answered in terms of which physiological 


systems (respiratory, muscular, hormone, 
sensory) are underlying certain behaviors; 
the organism is made up of physiological 


systems; the social system is made up 
individuals in groups, groups in populations, 
and populations within species. 


A1, A2, A3 (6.5)(B) "describe how 
the properties of 
a system are 


different from 
the properties of 
its parts" 


 orange worksheets:  How is the behavior of 
canid groups made up of each individual's 
behavior? 


A1, A2, A3 (6.8)(C) "describe 
energy flow in 
living systems 


including food 
chains and food 
webs" 


 orange worksheets:  Function questions 
are phrased in terms of energy expended 
and energy gained as a result of individuals 


joining or leaving groups. 


A1, A2, A3 (6.10)(C) "identify how 
structure 
complements 


function at 
different levels 
of organization 


including 
organs, organ 
systems, 


organisms and 
populations" 


 orange worksheets:  the first cycle (A1-A4) 
addresses the level of organ systems within 
individual organisms, the second cycle (A5-


A8) addresses individuals within groups, and 
the third cycle (A9-A12) addresses groups 
within populations 


A1, A2, A3 (6.11)(A) "identify some 


changes in traits 
that can occur 
over several 


generations 
through natural 
occurrence and 


selective 
breeding" 


 orange worksheets:  answers to Evolution 


questions 


A1, A2, A3 (6.11)(B) "interpret the 


role of genes in 
inheritance" 


 orange worksheets:  answers to 


Development questions 


A1, A2, A3 (6.12)(A) "identify 


responses in 
organisms 
to…hunger" 


 orange worksheets:  answers to Cause 


questions 
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APPENDIX C.  DEVELOPMENT OF THE WOLF WORKBOOK 
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 The wolf workbook was first developed in the fall of 2002.  Originally the 


workbook was a result of the collaboration of Dr. Packard and Nedaro Bellamy,. Dr. 


Packard wanted to be able to use the technology in her ethology course for students in the 


wildlife and fisheries department. Her scientific work has been on the behavior of 


wolves.  She is an ethologist and has spent decades studying wolves not only through 


video and literature but in the field as well.  Through this workbook she wanted to 


provide an interface for public understanding about science. It is an outreach effort for 


the ethology lab as a result of her work with the Texas Agricultural Experiment Station.  


Since her background is in wolves the subject matter is only appropriate.  There seemed 


to be sufficient appeal and resources available through the web for teachers to get 


background information. In addition there was the availability of a “wolf trunk” for 


checkout through the International Wolf Center.  This trunk contains touchable artifacts 


such as pelts and skulls as well as books and videos on wolves. There is an emotive value 


to being able to get hands on with the wolves. With the motivation for students in place, 


the addition of dogs to the workbook allows kids to relate it to their own experience. The 


final product of dog families, captive wolf packs, and wild wolf families can appeal to the 


diverse experiences in a classroom of students.  


Through these two programs of professional development and college pre-teacher 


programs, the workbook was piloted. Feedback has been taken from both programs and 


been used to update and adapt the workbook annually. The design of the workbook was 


such so that educators could take it and modify the materials to fit their needs.  Each 


teacher can change the workbook to fit any lesson or style needed for their curriculum. 


Further development plans will be discussed later in this paper.  


 The structure of the wolf workbook follows the structure of the scientific process. 


That is to say that the wolf workbook is set up to teach and follow the scientific method 


as it relates to biological systems. The wolf workbook is literally science in action. It 


applies science through hands on activities which excite and stimulate the student’s 


attention. It enables us to watch animal behavior in a natural setting right in the classroom 


which was not available only a few short years ago. For most students the experience of 
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watching wolves and studying their behavior firsthand is something they will probably 


never again be exposed to. That alone stimulates motivation to learn.  


The wolf workbook is an intricately designed excel spreadsheet.  The reason it is 


called a workbook is because excel defines a workbook as an excel document having 


more than one sheet. Each workbook has a sequence of pages taking the student through 


a series of activities and each page has links to videos, boxes to enter data, sources for 


background information, frequently asked questions, TEKS assessment, and options to 


expand the activities. It is designed to strengthen analytical and independent learning 


styles. See Appendix E for a detailed teachers manual with instruction on navigating 


through the wolf workbook. 


 


 Let’s take a look at how the scientific process works in the wolf workbook. The 


steps as taught here are observation, creating mental models, asking questions, designing 


experiments, measurements, testing hypothesis, answering questions, and revising mental 


models. The first step, making observations, is important to distinquish between facts and 


inference. Our expectations can color what we observe and so watching carefully can can 


help us decide from the evidence what questions to ask. While making observations 


through watching the video clips the student has an opportunity to take notes on what 


happened in the clip.  After writing down their observations they are allowed to review 


what is observation (direct evidence) and what is inference (indirect evidence).  This is an 


important distinction for students to learn about science. An observation is what the 


student actually saw, heard, smelled, or otherwise sensed about the animal and it’s 


environment. For example when watching a wild wolf family dynamics in a video an 


observation would be; “junior wolves tucked their tails between their legs”. An inference 


is what the student thinks about what they observed.  An example from the same 


observation as above would be “I think the juniors were offspring of the senior”.  


In the role of scientists, we ask questions based on our observations of the world 


around us. In doing this we are creating in our minds a model of how things work in this 


world . Questions about structure and function are basic in the scientific study of 


biological systems. The distinction is important because a different type of evidence 


needs to be collected to answer structure questions in contrast to function questions.  
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After asking questions we design experiments to measure how things differ 


related to different treatments (controlled experiments) or different conditions in the 


world around us (natural experiments).  Part of the experiment is to take measurements.  


Behavior can be measured just like weight or volume. To find answers about social 


structure we measure social distance of individuals within the group.  To find answers 


about function we need to look at the consequences of behavior and so would measure 


the wolves from resources such as food or mates.  


After taking measurements we then make sense of them by stating a hypothesis in 


terms of cause and effect, and then look for evidence that shows the mental model does 


or does not match reality. The evidence comes from our earlier observations and from 


previous experiments done by other scientists. The evidence will be analyzed to 


determine if the hypothesis is to be accepted or rejected. Keeping alternative hypothesis 


in mind will help us in the future as we develop new questions.  


After testing we then have the answers to our questions. In the role of scientists 


we want to practice critical thinking instead of letting our own mental models filter what 


we observe. To do this we reject a hypothesis that has been disproved and come up with a 


new way of thinking about the system we are studying. Reading other sources along with 


the previous answers will help to open our minds to new questions to consider and a new 


set of observations. Each time this is done cause and effect will be seen a little bit 


differently. This is how the cycle continues. You are now back at making observations 


and from there move again to creating mental models, asking questions, designing 


experiments, taking measurements, testing hypothesis, answering questions, and revising 


the mental model.  
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APPENDIX D.  A PERSONAL PERSPECTIVE ON WOLF BEHAVIOR
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Of all animals, wolves are very near in nature to humans and most animal 


researchers agree that wolves have complex feelings as we do. It is through our feelings 


that we relate to and experience the feelings of wolves, and most certainly, it is through 


their feelings that wolves experience us (Dutcher, 1996). Like humans, wolves evolved as 


cooperative family groups. This is one reason that wolves were chosen as the subject 


matter for the workbook. “Why wolves?” is a question that I get asked every time I talk 


about them or the workbook itself. Dr. Packard’s experience and background is in 


working with wolves and their behavior. For me, I am fascinated by them and their 


family structure. This question is valuable because education professionals agree that it is 


important to touch on the emotions of students and to make the lessons applicable to their 


everyday lives. That being the case, any species such as spiders could convey the same 


educational message. Students encounter spider’s everyday whereas they may never see 


an actual wolf. On the other hand it is the emotions, symbolism, and teaching stories 


which are so different for wolves. Dr. Packard’s and my experience has been that 


student’s eyes light up when you talk about wolves. Most of my students have been 


fascinated by their history, their struggle for survival, and the closely associated behavior 


patterns. It also brings into the picture the connection with the dog, a descendant of the 


wolf, which does exist in the everyday lives of the student. I must admit that my house is 


completely decorated with wolf art prints, statues, and photographs of wolves. Dr. 


Packard has seen the same response in some of her students who admit to being “wolf 


nuts”, collecting posters and any other object related to wolves. What excites the teacher 


and how they can make a connection between the subject matter and the scientific inquiry 


is what the workbook is based on. It has been my experience so far that the teachers who 


have participated in the professional development of the workbook have been very 


excited about the use of the wolf as it’s subject.  


The wolf is an integral part of the North American landscape and once ranged 


from coast to coast and from Alaska to Mexico.  Fear however led to government –


sponsored wolf control programs which brought the wolf population to near extinction in 


the lower 48 states by the early 20
th


 century. 
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We came to care about wolves once we started to realize just how much they 


impact the earth and our lives. Extinction is a natural process but there is nothing natural 


about the current rate of extinction in the world due to human impacts. The biosphere is a 


complex and delicately balanced environment in which all living things belong.  The 


removal of some species will begin a chain reaction of extinction and destruction.  Such 


species are called keystone species and the gray wolf was determined to be a keystone 


species in Yellowstone National Park.  Elk leftovers from wolf kills provided food for 


ravens, eagles and bears also. Wolves also scare elk away from streams where they can 


tear down a large number of trees. Without the presence of a healthy population of 


wolves, the elk population exploded, tearing up trees along streams. This loss of trees 


along streams causes the water temperature to increase with the increased sunlight. Very 


sensitive to temperatures, the trout which thrive in the streams will decline in numbers. 


Once the wolf population was restored the elk population was again controlled, the trees 


along the streambanks were restored, streams were cooled, trout populations thrived, etc.  


According to National Geographic the reintroduction of wolves into Yellowstone 


National Park affects more than 25 other species in the park. This is just one example of 


what can happen when a keystone species such as the wolf is returned to it’s natural 


habitat. Healthy populations now live in Cananda, Montana and Alaska.   


 There are two species of wolves in North America including the gray wolf (Canis 


lupus) and red wolf (C. rufus).   


 


    


Figure 2 – Red wolf      Figure 3 – Gray Wolves in pack 


(photo credit to the U.S. Fish and Wildlife Service) 


  


There are also five subspecies of gray wolves including the arctic wolf (C. l. arctos), 


Mexican wolf (C. l. baileyi), eastern timber wolf (C. l. lycaon), great plains wolf (C. l. 
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nubilus), and rocky mountain wolf (C. l. occidentalis).  The classification of subspecies is 


difficult to determine and is based on many factors including geographic range, skull, 


size, fur color and length of appendages.  This estimate of five subspecies was recently 


changed from 32 due to similarities found within each group. The red wolf is found only 


in North America and localized around North Carolina.  Recovery efforts for the red wolf 


exist mainly at Alligator River National Wildlife Refuge in Manteo, North Carolina. 


Recovery efforts for the gray wolf are currently established by the USFWS (United States 


Fish and Wildlife Service) in several areas throughout the Northwest, Arizona, and New 


Mexico.  


   


 The wolf workbook uses wolf behavior specifically to explore the scientific 


process.  Since an ethogram is used as reference in the study of the workbook I think it is 


important to review some of the typical behaviors here. For the purposes of this paper I 


have focused specifically on the gray wolf. Wolf groups, or packs, typically include a 


breeding pair (the alpha pair), their offspring, and other non-breeding adults.  They are 


carnivores with males weighing 65 to 85 pounds and females weigh 55-70 pounds. The 


pack is territorial meaning the family of wolves will defend an area.  These territories 


range in size from 50 square miles to more than 1,000 square miles depending on the 


availability of prey.  Packs are usually started by a breeding pair including an unrelated 


male and female and they are usually monogamous.  The chances of a new pair starting a 


family depends on the numbers of wolves in the area.  Those groups without a breeding 


pair usually only last for a few months. Packs are also usually family groups, though this 


can have many meanings.  A family can be nuclear, extended, disrupted, step, foster, or 


complex. (Packard) Earlier I stated that wolves evolved as cooperative family groups just 


like humans so it should not be surprising that the terms for families are also very similar 


to our own. Their function is also directly related to what we know from our own idea of 


a family. Disrupted families, meaning that one or both of the original parents are missing, 


are the most prevalent of captive packs. These packs are hostile to strangers from 


neighboring packs. Few territorial encounters have actually been witnessed but most can 


lead to injury or death. These conflicts are usually related to competition for food and 


mates. The study from which the information on wolves has come is developed from both 
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wild and captive packs.  It is important that we understand the limitations of each 


perspective and to understand the whole as the sum of the parts (Packard).  


 Packs not only stay together in a territory but they also share in taking care of the 


pack as a whole.  One way in which this is seen is through pup care by family members.  


They begin by helping to find and dig a den for the breeding female.  These are usually 


located near water and can change depending on several factors including movement of 


prey and what is available for den choice.  Non-reproductive pack members will provide 


indirect pup care including defense, by providing food to lactating females and food 


delivery to pups.   


 Intelligence is important in determining the source of the behavior. Intelligence is 


demonstrated when a canid anticipates the behavior of a social companion or solves a 


novel problem in obtaining food. The wolf’s genotype enables it to solve problems 


encountered by its ancestors and new experiences allow the wolf to apply it to new 


problem solving skills. Throughout the study of wolf behavior it is easy to compare the 


traits with those of human families.  We often learn by association and so when we view 


a family of wolves we sometimes will jump to conclusions about why a behavior is 


exhibited.  Also we place our emotions or feelings onto wolves with words such as want 


and love.  This is called folk psychology and will be a large part of our study in the 


workbook.  It is important to distinguish between the actual scientific reasons and the 


emotional or folk psychology reasons for behavior.  Both are legitimate.  


 One of the things that fascinate me is the connection between the social 


environment of wolves and their physical environment.  This is the connection between 


how a wolf will interact among other wolves and the landscape within which the wolf 


lives.  There is a strong relationship between the two.  Stress from the physical 


environment could certainly lead to strained relationships within the pack.  Also when 


there is plenty of prey and the physical world is in harmony with the pack the pack would 


experience more of the “good times”.  The video clips within the workbook can be used 


to stimulate discussion about these relational issues and how they compare to human 


behavior.  Section Q1 in the workbook for example compares how people get along in 


groups such as family, church, teams, clubs, and class with how the wild dogs get along 


in their groups.  Since it is important for the students to be able to relate to information in 
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order to retain it, it is beneficial to relate the behavior the students are viewing to their 


own experiences.  


There are several locations and organizations such as Yellowstone Park which 


hold regular training on tracking and behavior to further education efforts.  You can go to 


several places to simply watch wolves as well.  National Parks with wolves include 


Yellowstone, Denali, and Isle Royale.  Wolf centers devoted to wolf recovery include the 


International Wolf Center in Minnesota and Wolf Park in Indiana.  Zoos also will 


sometimes have wolves available to watch.  Whether in captivity or in the wild they are 


incredible to watch and we are reminded of our responsibility for the world around us.  


 Wolves have been studied extensively in recent years by many researchers.  One 


thing is certain and it is that we have only begun to realize the mysteries of the wolf.  As 


humans continue to move out into the wilderness previously occupied by these predator 


species it remains to be seen if we will be able to live in harmony with them.     
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APPENDIX E.  TEACHERS MANUAL
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In learning to navigate through the wolf workbook, follow figures 1 through 5 


below which shows a sample of the pages for reference. The front sheet is the map of the 


workbook and is arranged around the central scientific process. You can move between 


sheets by clicking on a tab at the bottom of the document and each individual spreadsheet 


can be printed for hard copy use. The process follows four steps including observations, 


asking questions, measurements, and answering questions. Each step is assigned a color 


and depending on learning goals you can either work within one color at a time or one 


number at a time.  For example if you want to work specifically on observations then you 


can do all of the green worksheets.  The inquiry worksheets (asking questions) are all 


blue and focus on asking questions about structure and function from a scientific 


perspective as well as differentiating between folk psychology and science. Measurement 


pages are in yellow and these pages find the answers to questions about structure and 


function. These answers found are then applied on the orange pages of the answering 


questions section. On the other hand if you want to experience the entire inquiry cycle 


you can do O1 (Observation worksheet #1), Q1 (Question worksheet #1), M1 


(Measurement worksheet #1), and A1 (Answer worksheet #1).  


There are three numbered cycles within this workbook which are graded from 


simple to a more complex level.  The first cycle (worksheets O1, Q1, M1, A1) focuses on 


dog packs and will be most relevant to elementary students or as an introduction.  The 


second cycle (worksheets O2, Q2, M2, A2) focuses on captive wolf packs and is geared 


toward middle school students or as an intermediate level experience. Lastly, the third 


cycle (worksheets O3, Q3, M3, A3) is wolf families, or wild wolf packs. This cycle will 


be most appropriate for high school students or as a more advanced study of wolves and 


the scientific process.  


Once on a study page there is a space for your name, the date and duration at the 


top. The duration time is a useful tool for teachers to not only check on the progress of 


their students but also to use as a planning guide to allow proper time for competition. 


Next you will see a series of steps to guide the students through each page. Having each 


step defined really builds the confidence of the students at every level. Since this is a 


method of teaching the scientific process, the students can be overwhelmed until they 
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learn to navigate their way around. The steps include various activities such as watching 


video clips, group discussion of experiences, connecting to outside links for additional 


reading and developing hypothesis among others. Page A1 guides the writing process 


with directions for how to express observations, inferences and questions along with 


definitions and examples of each. Each subsequent page is also just as user-friendly with 


examples in each text box. A history of wolf conservation and an introduction to wolf 


behavior is included as Appendix B as a resource for teachers. This section can be used to 


further educate those using the workbook in the behaviors that they will see in the video 


clips and assist them in leading relevant discussions in the classroom. 


 


Figure 1 – Workbook Map 
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Figure 2 – Workbook page O1                  Figure 3 – Workbook page Q1  


      


 


 


Figure 4 – Workbook page M1             Figure 5 – Workbook page A1  
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Introduction


• High school teacher


– Personal experience, reading, 
teaching, synthesis of information


– Observations of technology, the 
scientific method


– Observations of other teachers


– Current use of wolf workbook







Introduction


Education and technology


– Problems


– Connection to science


– Connection to teachers







Introduction


• Professional support for 
teachers


– What is available?


– Who is responsible?


– Will teachers accept the Wolf 
Workbook for use in the 
classroom?


– How can we teach inquiry through 
a PD program to connect teachers 
and scientists?







Inquiry-based learning


Observe reality


Ask questions


Collect data


Answer questions



























Introduction


• Goal and objectives


– What are the barriers to 
adoption of the Wolf Workbook 
as a science education tool in 
the classroom?


– Evaluate perspective of in-
service teachers through PD and 
pre-service teachers


– Introductory materials


– Future recommendations







Methods


• Participant Observation


– Personal experience as a graduate 
student in behavioral ecology


– The “Hook”


– Transition from student to teacher







Methods


• Data Collection


– Synthesis of information (rather 
than analysis)


– Document Analysis
• Scientific journals


• Education texbooks


• Informational articles (USFWS)


– Informal Discussion/Interviews


– Bellamy’s program piloted the 
workbook in real classrooms


– Milam’s PD for middle school 
teachers 







Evaluation 
Results:


Professional 
Development 


workshop 
survey 


responses







Implementation
• Secondary Schools


• TEKS







• Student Response


–Middle School


–High School “wolfpack”







Implementation


• Public Education


• Success of the wolf workbook







Results


• Professional Development and 
classroom implementation surveys 
showed barriers to adoption. 


• Supporting Materials were added  







Supporting Materials


• Ethogram







Supporting Materials


• Teacher Tool Kit


– International Wolf Center


– Dr. Jane Packard, Ethology Lab







Supporting Materials


• PowerPoint Presentation


– PD


– Middle School Class







Professional Development







Middle School Ecology 
Lesson







Recommendations


• Resources for background 
knowledge


– Chapter on wolf behavior


– Detailed description of the 
structure and function of the wolf 
workbook


• Supplemental Materials


• Marketing


• Adoption and PD in school 
curriculum







Continued Development


• Flexibility


• Teachers guide


• Workbooks for other species


• Integration of additional science 
text







Conclusion


• Successful implementation of 
the Wolf Workbook into the 
classroom


• Acceptance by in-service 
teachers 


• Inquiry connection is 
accomplished through PD and 
supportive materials






MAP

		

								SCIENCE IN ACTION!																						Nature' Partners:  Rubric for scoring Inquiry Activities

														Nature's Partners:  predators, prey & you																Name:

										Wolf Inquiry Activity																		Scoring		Observe		Question		Measure		Answer		sum

												Frequently Asked Questions (FAQ)																Module 1		3		3		3		3		12

												OBSERVATIONS																Module 2		3		3		3		3		12

														O1 Dog Pack														Module 3		3		3		3		3		12

								revising mental models						O2 Captive Wolves						creating mental models								subtotals		9		9		9		9		36

														O3 Wild Wolves																						on time:		4

																																				total:		40

																												COMMENTS:

												seeking to better understand reality

				ANSWER QUESTIONS																ASK QUESTIONS

						A1 First sources																Q1 Folk Psychology

						A2 Captive studies																Q2 Social Structure

						A3 Field studies																Q3 Social Function

						testing hypotheses						MEASUREMENTS								designing experiments

														M1 Units of behavior

														M2 Social distance

														M3 Resource distance

				GENERAL LEARNING GOAL:  Experience the nature of scientific inquiry (observation, measurements, asking and answering questions), as an alternative to folk psychology. Explain how each of these steps in the inquiry cycle relates to the others and helps us understand the science behind the myths of animal behavior.  Explain how all inquiry involves these four steps; however, each person may choose to enter the cycle at a different place.

						SPECIFIC OBJECTIVES FOR EACH MODULE IN THIS INQUIRY CYCLE

						Module 1.  Dogs & People Partnerships

						1.1		Distinguish between observation (fact) and inference (interpretation) when folk psychology influences our understanding of dog behavior.

						1.2		Identify how the body language of dogs and people may differ in form (structure) and be similar in the type of consequences (function).

						1.3		Discover how to use detective work (critical thinking) to sift through the evidence from biased sources and personal experiences to move beyond folk psychology to testable hypotheses about social structure.

						Module 2.  Wolf Family Partnerships

						2.1		Distinguish between observation and inference in identifying testable hypotheses about body language and social structure in captive wolves.

						2.2		Measure "social distance" to test hypotheses about how body language is related to social structure.

						2.3		Evaluate the evidence to decide how body language is correlated with social structure in captive wolf families.

						Module 3.  Wolf & Prey Partnerships

						3.1		Based on observations in the field, develop testable hypotheses about how social structure influences the sharing of food within wild wolf famllies.

						3.2		Measure "resource distance" to test hypotheses about how social structure is related to food sharing in wild wolf families.

						3.3		Evaluate the evidence about the adaptive function of food sharing, in ecosystems with abundance of large prey and scarcity of small prey.

						The information presented herein is for educational purposes only. Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement is implied. Unless otherwise noted, information provided by this page does not represent the official views of Texas A&M University . Unless otherwise noted, the contents of this page are property of Dr. Jane Packard and the Technology Assisted Learning Lab at Texas A&M University. For technical assistance with this page contact theTechnology Assisted Learning Lab at (979) 862-3449, or via e-mail at prabha@neo.tamu.edu.



TIP:  To return to the START page, click on the wolf icon

TIP: Click on blue words that are underlined like this to follow links to other pages

TIP: This is a program at the Ethology Lab of Texas A&M University.  To learn more, scroll down the page to Line 25  and explore some of the links.

in the role of scientists, we ask questions based on personal observations of things in the world around us;  in doing this, we are creating in our minds a model of how things work in the real world

in the role of scientists, we design ways of  finding answers to our questions by measuring how things differ related to different treatments (controlled experiments) or different conditions in the world around us (natural experiments)

Department of Wildlife and Fisheries:

In captivity, dogs and wolves often live in groups that are more like gangs than like families; In the wild,  families of dingo dogs and wolves are usually the parents with offspring; our expectations color what we observe, so it is important to distinguish between fact and inference (how we interpret the facts); watch carefully and decide from the evidence what is similar and different between dogs and wolves in captivity and in the wild; what questions come to mind?

Before 1935, no scientist had observed and published information on wolves.  People thought wolves acted like dogs or people.   This mental model changed when scientists studied wolves in captivity during the 1960' and '70's.  About that time, scientists also began thinking more in terms of systems and relativity theory.  They noticed how behavior in wolf packs was influenced by the resources available in the environment, and that individual personalities varied in each family.  Personalities changed and the environment changed.  How did the system respond?  The answers to many questions about behavior changed again when scientists studied wolves in the wild in 1975-2005.  For more literature,  see SOURCES worksheet.

On the green worksheets, you practiced identifying questions.  At first, we often compare what we observe to what we already know, ourselves!  We tend to ask questions about other animals in terms of Folk Psychology (emotions, desires, beliefs of humans).  In the role of scientists, we try to rephrase those questions to better understand the world of the animals, which maybe very different than our human worlds.  Questions about Structure and Function are basic in the scientific study of biological systems.  The distinction is important, because a different type of evidence needs to be collected to answer STRUCTURE questions in contrast to FUNCTION questions.

Point your cursor at  these red trangles to view the helpful TIPS.  This Microsoft Excel Workbook  has several worksheets.  You can move between worksheets by clicking on the tabs at the bottom.  You may also print each page and use it as a hard copy worksheet if you want.  The worksheets may be mixed or matched by colors, depending on your learning goals.  For example, Lee wants to practice observations, so completes all the green worksheets.  Kim wants to experience the entire inquiry cycle, so completes O1, Q1, M1 and A1.  Lou is nuts about  wild wolves so completes O3, Q3, M3 & A3.   Fran wants to learn how scientists measure behavior, so completes the yellow sheets.  If this is a class activity, your teacher will have a plan.  If you are doing an independent guided inquiry, invent your own plan to mix or match worksheets from around the inquiry cycle.

In the role of scientists,  we pick questions that we can answer by making measurements.  Behavior can be measured, just like inches or gallons.  We just have to define the units, in specific terms so that everyone will agree on the measurements.  To find the answers to questions about social STRUCTURE, we need to measure social distance of individuals within the group (what does the group look like?).  To find answers to questions about FUNCTION, we are thinking in terms of the consequences of behavior, so we would measure distance of group members from resources such as food or mates.

How do we make sense of behavioral measurements in terms of finding answers to our questions?  In the role of scientists, we state our hypotheses clearly in terms of cause and effect, then look for evidence that shows the mental model does or does not match reality.  Some of that evidence will come from our observations, other evidence comes from information provided by other scientists.  We have to analyze all this evidence in deciding whether to accept or reject our working hypothesis.  We may want to keep alternative hypotheses in mind, teasing out which is most plausible, given the evidence.

Our mental models tend to filter what we observe.  In the role of scientists, we want to practice critical thinking.  How can we make our mental models a closer match to the real world?  One way is to reject the hypotheses that have been disproved, and open our minds to another way of thinking about cause and effect for the system we are studying. This is the "show me attitude".   Sometimes reading other sources helps open our minds.  It is then time to go back and make a new set of observations.  We may see cause and effect differently this time, which will result in a new (improved) mental model to be tested.  The cycle continues!

Frequently Asked Questions (FAQ)

Frequently Asked Questions (FAQ)

O1 Dog Pack

O2 Captive Wolves

O3 Wild Wolves

Q1 Folk Psychology

Q2 Social Structure

Q3 Social Function

M1 Units of behavior

M2 Social distance

M3 Resource distance

A1 First sources

A2 Captive studies

A3 Field studies



Module 1

								SCIENCE IN ACTION!

				Nature's Partners:  predators, prey & you

								Wolf Inquiry Activity

						Module 1.  Dogs & People Partnerships																						Scoring		Observe		Question		Measure		Answer		sum

																												Module 1		3		3		3		3		12

												OBSERVATIONS

														O1 Dog Pack

								revising mental models												creating mental models

																												COMMENTS:

												seeking to better understand reality

				ANSWER QUESTIONS																ASK QUESTIONS

						A1 First sources																Q1 Folk Psychology

						testing hypotheses						MEASUREMENTS								designing experiments

														M1 Units of behavior

				GENERAL LEARNING GOAL:  Experience the nature of scientific inquiry (observation, measurements, asking and answering questions), as an alternative to folk psychology. Explain how each of these steps in the inquiry cycle relates to the others and helps us understand the science behind the myths of animal behavior.  Explain how all inquiry involves these four steps; however, each person may choose to enter the cycle at a different place.

						SPECIFIC OBJECTIVES FOR MODULE 1

						1.1		Distinguish between observation (fact) and inference (interpretation) when folk psychology influences our understanding of dog behavior.

						1.2		Identify how the body language of dogs and people may differ in form (structure) and be similar in the type of consequences (function).

						1.3		Discover how to use detective work (critical thinking) to sift through the evidence from biased sources and personal experiences to move beyond folk psychology to testable hypotheses about behavior systems.

						The information presented herein is for educational purposes only. Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement is implied. Unless otherwise noted, information provided by this module does not represent the official views of Texas A&M University . Unless otherwise noted, the contents of this page are property of Dr. Jane Packard
and the Technology Assisted Learning Lab at Texas A&M University. For technical assistance contact theTechnology Assisted Learning Lab at (979) 862-3449, or via e-mail at prabha@neo.tamu.edu.

				EVALUATION (optional to earn participation points)

				What worked?

				What didn't work?

				Sugges- tions?



TIP: Click on blue words that are underlined like this to follow links to other pages

In captivity, dogs and wolves often live in groups that are more like gangs than like families; In the wild,  families of dingo dogs and wolves are usually the parents with offspring; our expectations color what we observe, so it is important to distinguish between fact and inference (how we interpret the facts); watch carefully and decide from the evidence what is similar and different between dogs and wolves in captivity and in the wild; what questions come to mind?

Our mental models tend to filter what we observe.  In the role of scientists, we want to practice critical thinking.  How can we make our mental models a closer match to the real world?  One way is to reject the hypotheses that have been disproved, and open our minds to another way of thinking about cause and effect for the system we are studying. This is the "show me attitude".   Sometimes reading other sources helps open our minds.  It is then time to go back and make a new set of observations.  We may see cause and effect differently this time, which will result in a new (improved) mental model to be tested.  The cycle continues!

in the role of scientists, we ask questions based on personal observations of things in the world around us;  in doing this, we are creating in our minds a model of how things work in the real world

TIP:  To return to the START page, click on the wolf icon

Before 1935, no scientist had observed and published information on wolves.  People thought wolves acted like dogs or people.   This mental model changed when scientists studied wolves in captivity during the 1960' and '70's.  About that time, scientists also began thinking more in terms of systems and relativity theory.  They noticed how behavior in wolf packs was influenced by the resources available in the environment, and that individual personalities varied in each family.  Personalities changed and the environment changed.  How did the system respond?  The answers to many questions about behavior changed again when scientists studied wolves in the wild in 1975-2005.  For more literature,  see SOURCES worksheet.

On the green worksheets, you practiced identifying questions.  At first, we often compare what we observe to what we already know, ourselves!  We tend to ask questions about other animals in terms of Folk Psychology (emotions, desires, beliefs of humans).  In the role of scientists, we try to rephrase those questions to better understand the world of the animals, which maybe very different than our human worlds.  Questions about Structure and Function are basic in the scientific study of biological systems.  The distinction is important, because a different type of evidence needs to be collected to answer STRUCTURE questions in contrast to FUNCTION questions.

How do we make sense of behavioral measurements in terms of finding answers to our questions?  In the role of scientists, we state our hypotheses clearly in terms of cause and effect, then look for evidence that shows the mental model does or does not match reality.  Some of that evidence will come from our observations, other evidence comes from information provided by other scientists.  We have to analyze all this evidence in deciding whether to accept or reject our working hypothesis.  We may want to keep alternative hypotheses in mind, teasing out which is most plausible, given the evidence.

Department of Wildlife and Fisheries:

In the role of scientists,  we pick questions that we can answer by making measurements.  Behavior can be measured, just like inches or gallons.  We just have to define the units, in specific terms so that everyone will agree on the measurements.  To find the answers to questions about social STRUCTURE, we need to measure social distance of individuals within the group (what does the group look like?).  To find answers to questions about FUNCTION, we are thinking in terms of the consequences of behavior, so we would measure distance of group members from resources such as food or mates.

in the role of scientists, we design ways of  finding answers to our questions by measuring how things differ related to different treatments (controlled experiments) or different conditions in the world around us (natural experiments)

O1 Dog Pack

Q1 Folk Psychology

M1 Units of behavior

A1 First sources



O1

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		O1				Dog pack- observations

				STEP 1				Choose two video clips about dogs, which show body language related to sharing space. When you make your choice, consider whether you have sufficient information about the social structure of the group of dogs in each video.  In the column "VIDEO".  Write the source information for each video in a separate box (bright green). SAVE.  OPTIONS:  View clips 1 & 2 provided.  Ask your teacher for a CD or the weblink (password protected for copyright reasons), check out a video from the library (use the link to the background resources on the predator Module website), or use your own camcorder to record your own video (pet at home, a friend's pet, or at a dog park).

				STEP 2				Observe the first video clip and write general notes on what happened in the box provided (white).  Focus on the body language that influences social distance among each member of the group. Repeat for the second video clip.  SAVE.

				STEP 3				Evaluate your notes from Step 2,  to distinguish among observation (fact), inference (interpretation) and questions (see box below).  Annotate your notes:  underline observations; place quotes around inferences; and insert question marks. SAVE.  OPTION:  do the group activity [inference and observation] linked to the webpage for Module 1:  http://wfsc.tamu.edu/scienceinaction/pred_mod1.html

		VIDEO				GENERAL NOTES ON WHAT HAPPENED

						Type your notes here!

				CODE				CATEGORY		DEFINITION		EXAMPLE

				?				Question		what I'm curious to learn more about, to better understand what I observed; my hypothesis about cause/effect		I wonder if the dog at the front of the pack is a female in heat?

				under-line				Observation (direct evidence)		"fact"; what I actually saw, heard, smelled, or otherwise sensed about the animal and its environment		I saw individual dogs from separate yards jumped over fences and joined the group of dogs roaming the neighborhood

				"quotes"				Inference (indirect evidence)		"fancy"; what I (or others) think about what I observed; my interpretation or underlying mental model		"I think many dog packs are made up of males that are attracted to a female in heat"



TIP:  First, save this workbook byclicking on the icon that looks like a diskette on the top menu bar (or drag down "File" to "Save as").  Type your name in the box where it says "file name".  Click on "Save". Then, type your name in this white box.  Click on the green check mark to enter it in the box.  Click on the "Save" icon every time you enter words into a box.  If you have problems, click on "FAQ" at the left.

TIP: Type in the day that you did this worksheet.  Scientists always keep track of the day when they record their observations.  That way, they can go back and look at their notes for the day if they think there was an error in the information on the worksheet.  They are more likely to remember what might have gone wrong.

TIP: Write the number of your class period, or the amount of time it took you to complete this worksheet.

TIP:  If this video clip does not work for you, go to FAQ and read Question #1.  Click on "FAQ" in the upper left corner to get there.

TIP: To underline, highlight the words by "click and drag" until they
turn white on black.  Then click on the icon that looks like "U" in the toolbar at the top of the window.

TIP:  Put the cursor "|" at the beginning of the words and down the shift key (left part of keyboard) while you press the key to the left of the "enter" key (right side of keyboard)

TIP:  To insert a question mark, position the cursor "|" at the end of the word and click the mouse.  Hold down the "Shift" key (right side of keyboard) with your right finger while you press the question mark key with your left finger.

TIP:

TIP:  Use the scroll bar at the right to find the box that explains these words at the bottom of the page.  If you want coaching on how to do underlines, click on the word "Help" in the top menu bar, go to "Microsoft Excel Help" and type "underline" in the SEARCH box

TIP:  Look for the "Save" icon in the upper left of the grey toolbar on the top of this window.

TIP: use the links to background information and/or sources to find the options recommended by your instructor

MAP

FAQ

SOURCES

MAP



Q1

		MAP		FAQ		SOURCES								Name:

														Date(s):

														Time to complete this page (minutes):

		Q1				Questions:  Folk Psychology or Systems?

				STEP 1				Discuss what the words "Folk Psychology" mean to you, and how we sometimes talk as if dogs think and feel like ourselves.  Type your ideas in answer to questions #1 & #2.  SAVE.  OPTION:  To find what teachers and scientists think about these words, go to the Predator Module 1 webpage and read the links to [concept map].  Note these are good sources to use in other activities. http://wfsc.tamu.edu/jpackard/scienceinaction/pred_mod1.html.

				STEP 2				Think of some groups of which you are a member, for example: family, church, team, club, class.  Discuss how people get along in these groups.  Answer questions #3 and #4.  SAVE.  OPTION:  Draw boxes on a chart to illustrate how people are close or far apart in one group.  Draw thick arrows between people who talk frequently and thin arrows between people who don't talk much.  Discuss how this is a system diagram (boxes & arrows).

				STEP 3				Think of a group of dogs that you have watched. Discuss how the dogs get along in their group.  Answer questions #5 & #6.  SAVE. OPTION: Draw a chart to illustrate how the dogs interact, learning from what you did for people in STEP 2.

		Question 1:						What is Folk Psychology?  How do we use it to think of hypotheses about behavior?

		My answer:

		Question 2:						Do dogs really think and feel like humans?

		My answer:

		Question 3:						What are some social groups to which you belong?

		My answer:

		Question 4:						What are similarities and differences in the structure of your social groups? (TIP:  use a systems perspective; see box and arrow diagrams)

		My answer:

		Question 5:						What are some groups of dogs that you have watched?

		My answer:

		Question 6:						Compare and contrast the structure of dog groups you have watched?

		My answer:

		INQUIRY:						What is the social structure of a dog pack?

		Alternative Hypotheses						My Hypothesis						Evidence I would need to measure in order to test my hypothesis

		Example						I hypothesize the structure of a dog pack is not like the "ladder model", instead, all individuals are equal.						If I counted the number of friendly and unfriendly actions, and all the dogs were equal, then I would accept my hypothesis.

		My First Hypothesis

		My Second Hypothesis

		My Third Hypothesis

				EXAMPLES OF SYSTEMS CHARTS DESCRIBING: GROUPS OF PEOPLE																				GROUPS OF DOGS

				CHART A:  "LADDER MODEL"																				CHART A:  "LADDER MODEL"

														Principal																				Alpha

														Vice-Principal																				Beta

														Teacher																				Gamma

														Student																				Omega

				CHART B: "BRANCHED MODEL"																				CHART B: "BRANCHED MODEL"

										Coach																				Alpha male

														Assistant Coach																				Alpha female

										Team captain				Equipment Manager																Beta male				Beta female

				Player B						Player A				Water boy				Bat boy						Male pup2						Male pup1				Female pup1				Female pup2

				CHART C: "CIRCLE MODEL"																				CHART C: "CIRCLE MODEL"

										Al				Betsy																Alpha male				Alpha female

						Fred												Chris								Beta male												Beta female

										Eric				Deb																Gamma male				Gamma female

																																						Omega



TIP:  Its okay if your opinion is different than your classmate.  Try to listen carefully about why opinions might be different.  Explain what experiences you have had that lead you to your opinion.  Ask your classmates about their experiences.

TIP:  For some ideas of how to draw a chart, scroll to the bottom of this page.  Decide which box is most like your group.  Decide which person you would put in each box for your group.  Click on the box and type in the person's name.

TIP:  The dogs you think about might be in your family, someone else's family, or in the neighborhood.  If you can't think of any groups of dogs, talk about the groups you saw in the video on dogs.

TIP: This top dog controls the actions of all the others.  No one dares take anything from it.  Its tail is always held high with the body language of confidence.

TIP:  This dog's behavior is controlled by the top dog, and it controls the behavior of the dogs below.  Its body language changes.  When it is polite to the top dog, it tucks its tail.
When it is confident in controlling the behavior of the bottom dog, it holds its tail high.

TIP:  This bottom dog always defers to the others above it.  It always holds its tail tucked, showing it is polite and not as confident as the others.

TIP: If you can't see all of this chart on your computer screen, use the scroll bar on the bottom of the window to move right.

TIP:  Use words like "emotions", "beliefs", "desires"

TIP:  What is similar?  What is different?

TIPS: Think of school, church, family, sports, clubs.

TIP:  Which people are close and friendly?  Which people are distant and unfriendly?  Are there any bullies?  Is anyone the target of all the jokes or fights?

TIPS: Think of your family or other families.  Are there any groups of dogs roaming your neighborhood?  What did you see in the videos?

TIP:  Which dogs are close and friendly?  Which dogs are distant and unfriendly?  Are there any bullies?  Is one dog beat up by the others?

TIP:  sports, class, church, hobbies, family

Jane Packard:
TIP:  see charts at bottom of page

TIP: Word your hypothesis in a way that relates to one of the charts (yours or someone else's).  The chart is a drawing of the underlying "mental model".

TIP:  Describe how you would decide if this hypothesis was a better or worse mental model than the other hypotheses?

example:  Dog packs in cities are like the "ladder model", but dingo dogs in the wild are like the "branched model"

example:  Dingo dog packs in the wilds of Australia are families like the "circle model"

TIP:  What is similar?  What is different?

TIP:  Use words like "emotions", "beliefs", "desires"

TIPS: Think of your family or other families.  Are there any groups of dogs roaming your neighborhood?  What did you see in the videos?

TIP:  Which dogs are close and friendly?  Which dogs are distant and unfriendly?  Are there any bullies?  Is one dog beat up by the others?

an hypothesis is an educated guess, based on evidence from observations

TIP:  In the role of a behavioral scientist, our general questions can be rephrased as specific hypotheses that clarify how we are thinking about things.  We start thinking about things in terms of our experiences (whether it is with humans or with dogs).  The charts illustrate different mental models used by other people.  Your charts might look different than the charts below, depending on your own experience.  That is okay if it is based on your personal experience.   The goal of thinking like a scientist is to match up the mental model with the observations, in a way that can be tested with evidence.  Alternative hypotheses are the different models that people have expressed about how they think dog packs are structured.

TIP:  This wording may serve as a model for how you might want to express your ideas.  Notice that the general structure has a name "ladder" that is an analogy.  This hypothesis is worded so it is clearly about the specific behavior of dogs, not humans.  The evidence is worded in a way that would test my prediction based on the mental model of a "ladder hierarchy".
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M1

		MAP		FAQ		SOURCES								Name:

														Date(s):

														Time to complete this page (minutes):

		M1				Body Language: Units of behavior

				STEP 1				Discuss "friendly and unfriendly" types of  behavior in groups of people and dogs; write your own ideas in the 2 orange boxes for these categoris, below (revise, don't plagiarize!).  SAVE.

				STEP 2				Discuss "dominant and submissive" behavior in people and dogs, then write examples of actions you believe would fit in each category (use the bottom 4 boxes). SAVE.

				STEP 3				Observe behavior of people & dogs.  Add to your lists in each of the 8 boxes.  Discuss. SAVE.   OPTIONS:  (1) improvise a skit, (2) invite a guest dog, (3) view clips 3-8 provided by your instructor, (4) find videos on the internet, (5) take your own videos at home or a dog park.

		Type of behavior (function)						My ideas about examples of body language (form) for each type of behavior in:

								PEOPLE						DOGS

		Friendly

		Unfriendly

		Dominant

		Submissive

		TYPE						MEANING						EXAMPLE

		Friendly						Actions that bring individuals closer together						smile, laughter, gentle touch, backslap

		Unfriendly						Actions that make individuals more distant						frown, yelling, hit, slap in face, shaking the fist

		Dominant						Assertive actions that control the access of others to something they might want (resources).						cutting in line, taking another's food, sitting in another's chair

		Submissive						Appeasing actions that reduce the probability of conflict.						hunched shoulders, turning away, sad face, closing the eyes, looking down.

		Revise						State the idea succinctly in words that you will remember, and are slightly different than your source.						Reducing distance is a criteria for identifying the "friendly" category.

		Plagiarize						Copying words that are not your own; passing off someone else's ideas as your own (intentional or unintentional)						Cut and paste from one box to another, or one page to another without using quotation marks or citing the source; copy from the whiteboard.



TIP:  If you are unsure what is meant by these words, look at the definitions and examples at the bottom of this page.

TIP:  For definitions, read the box at the bottom of this page
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A1

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		A1				First sources- paraphrase & synthesize

				STEP 1				Think and discuss how our interpretation of dog behavior changes as we learn more about how our own experiences relate to those of others.  Relate this to the nature of scientific discovery and hypothesis testing.  OPTION:  View the presentation [Man Meets Wolf]  linked to the Predator Module 1 webpage.  Discuss.

				STEP 2				Choose a source of information about dog behavior.  Read it and answer Questions #1 -4.  OPTION:  do one page from the Jigsaw Handout provided (Predator Module 1; http://people.tamu.edu/~j-packard/scienceinaction/jigsaw.pdf) or go to Background Info.

				STEP 3				Find another source by the same author.  Read it and aswer Questions #5-6.  OPTION:  As a jigsaw activity, find other students with handout pages from the same author.  Discuss their pages and compare it with yours before writing your synthesis.

				STEP 4				Practice critical thinking skills by synthesizing the information from several sources, taking into account the credibility of those sources in terms of Folk Psychology.  Read your second source and answer Questions #7-10.  OPTION:  Continuing the jigsaw activity, return to your group and dialogue with a partner who has a handout by a different author.  Consider all the information you learned from the readings and other students.Edit out the folk psychology and write in an objective style.

		Question 1:						What is your source of information about dog behavior?

		My source:

		Question 2:						In your own words, paraphrase information about dog behavior in this source?

		My source said:

		Question 3:						Which quotes were direct observation (factual evidence) in your source?

		Observations:

		Question 4:						Which quotes were indirect inference (bias or Folk Psychology) in your source?

		Inference:

		Question 5:						What other source(s) did you find by the same author?

		sources

		Question 6:						What is your synthesis of several sources of information by this one author?

		synthesis:

		Question 7:						Which source by a different author did you choose?

		synthesis:

		Question 8:						What is your synthesis of information on the body language of dogs based on the factual evidence from the two authors you chose?

		synthesis:

		Question 9:						How do these authors compare in terms of Folk Psychology?

										More		Not much		Less

								After comparing  these sources, this is where I would rank them on a scale of more to less Folk Psychology:

		Question 10:						Based on your observations and readings, is a "bully" dog born dominant... or does dominance behavior of individuals change with age and behavior of other members of the group?

		CONCEPT						DEFINITION		EXAMPLE

		paraphrase						Describe a lengthy piece of writing in a few concise statements using your own words that communicate the general idea without using the exact words of the author (avoid plagiarism).		Reduce the jargon and keep it simple

		synthesize						Integrate information from several sources to reach a deeper understanding about how to answer the research question by considering diverse perspectives of authors with different experiences.		Although Tinbergen described sled dogs as having a linear dominance hierarchy, Lorenz went back to the original work by Darwin and explained how the hierarchy can also be viewed in terms of the learned relationships between individuals, which may change over time.



TIP: If you think both sources had a lot of Folk Psychology, write the name of both sources in the left box under "lots".

TIP:  Write the name of the source in this box if it contained lots of Folk Psychology.

TIP:  Write the name of the source here if it contained no Folk Psychology.

TIP:  Write the name of the source here if it contained both Folk Psychology and direct observation.

TIP:  To find your source, click on "SOURCES" in the upper left corner of this worksheet.

TIP:  To remember the meaning of these words, go to the box at the bottom of page A1

TIP: If you are working in a group, look at the source used by another group member.  Otherwise, choose another source on your own.
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Module 2

								SCIENCE IN ACTION!

				Nature's Partners:  predators, prey & you

								Wolf Inquiry Activity

				Module 2.  Wolf Family Partnerships																								Scoring		Observe		Question		Measure		Answer		sum

												OBSERVATIONS																Module 2		3		3		3		3		12

								revising mental models						O2 Captive Wolves						creating mental models

																												COMMENTS:

												seeking to better understand reality

				ANSWER QUESTIONS																ASK QUESTIONS

						A2 Captive studies																Q2 Social Structure

						testing hypotheses						MEASUREMENTS								designing experiments

														M2 Social distance

				GENERAL LEARNING GOAL:  Experience the nature of scientific inquiry (observation, measurements, asking and answering questions), as an alternative to folk psychology. Explain how each of these steps in the inquiry cycle relates to the others and helps us understand the science behind the myths of animal behavior.  Explain how all inquiry involves these four steps; however, each person may choose to enter the cycle at a different place.

						SPECIFIC OBJECTIVES FOR MODULE 2

						2.1		Distinguish between observation and inference in identifying testable hypotheses about body language and social structure in captive wolves.

						2.2		Measure "social distance" to test hypotheses about how body language is related to social structure.

						2.3		Evaluate the evidence to decide how body language is correlated with social structure in captive wolf families.

						The information presented herein is for educational purposes only. Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement is implied. Unless otherwise noted, information provided by this module does not represent the official views of Texas A&M University . Unless otherwise noted, the contents of this module are property of Dr. Jane Packard
and the Technology Assisted Learning Lab at Texas A&M University. For technical assistance contact theTechnology Assisted Learning Lab at (979) 862-3449, or via e-mail at prabha@neo.tamu.edu.

				EVALUATION (optional to earn supplemental points)

				What worked?

				What didn't work?

				Sugges- tions?



TIP: Click on blue words that are underlined like this to follow links to other pages

In captivity, dogs and wolves often live in groups that are more like gangs than like families; In the wild,  families of dingo dogs and wolves are usually the parents with offspring; our expectations color what we observe, so it is important to distinguish between fact and inference (how we interpret the facts); watch carefully and decide from the evidence what is similar and different between dogs and wolves in captivity and in the wild; what questions come to mind?

Our mental models tend to filter what we observe.  In the role of scientists, we want to practice critical thinking.  How can we make our mental models a closer match to the real world?  One way is to reject the hypotheses that have been disproved, and open our minds to another way of thinking about cause and effect for the system we are studying. This is the "show me attitude".   Sometimes reading other sources helps open our minds.  It is then time to go back and make a new set of observations.  We may see cause and effect differently this time, which will result in a new (improved) mental model to be tested.  The cycle continues!

in the role of scientists, we ask questions based on personal observations of things in the world around us;  in doing this, we are creating in our minds a model of how things work in the real world

TIP:  To return to the START page, click on the wolf icon

Before 1935, no scientist had observed and published information on wolves.  People thought wolves acted like dogs or people.   This mental model changed when scientists studied wolves in captivity during the 1960' and '70's.  About that time, scientists also began thinking more in terms of systems and relativity theory.  They noticed how behavior in wolf packs was influenced by the resources available in the environment, and that individual personalities varied in each family.  Personalities changed and the environment changed.  How did the system respond?  The answers to many questions about behavior changed again when scientists studied wolves in the wild in 1975-2005.  For more literature,  see SOURCES worksheet.

On the green worksheets, you practiced identifying questions.  At first, we often compare what we observe to what we already know, ourselves!  We tend to ask questions about other animals in terms of Folk Psychology (emotions, desires, beliefs of humans).  In the role of scientists, we try to rephrase those questions to better understand the world of the animals, which maybe very different than our human worlds.  Questions about Structure and Function are basic in the scientific study of biological systems.  The distinction is important, because a different type of evidence needs to be collected to answer STRUCTURE questions in contrast to FUNCTION questions.

How do we make sense of behavioral measurements in terms of finding answers to our questions?  In the role of scientists, we state our hypotheses clearly in terms of cause and effect, then look for evidence that shows the mental model does or does not match reality.  Some of that evidence will come from our observations, other evidence comes from information provided by other scientists.  We have to analyze all this evidence in deciding whether to accept or reject our working hypothesis.  We may want to keep alternative hypotheses in mind, teasing out which is most plausible, given the evidence.

Department of Wildlife and Fisheries:

In the role of scientists,  we pick questions that we can answer by making measurements.  Behavior can be measured, just like inches or gallons.  We just have to define the units, in specific terms so that everyone will agree on the measurements.  To find the answers to questions about social STRUCTURE, we need to measure social distance of individuals within the group (what does the group look like?).  To find answers to questions about FUNCTION, we are thinking in terms of the consequences of behavior, so we would measure distance of group members from resources such as food or mates.

in the role of scientists, we design ways of  finding answers to our questions by measuring how things differ related to different treatments (controlled experiments) or different conditions in the world around us (natural experiments)

O2 Captive Wolves

Q2 Social Structure

M2 Social distance

A2 Captive studies



O2

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		O2				Captive wolves- closeness within a family

				STEP 1				Choose two video clips about a captive wolf family, which show body language related to sharing space. When you make your choice, consider whether you have sufficient information about the social structure of the wolf family in each video.  In the column "VIDEO".  Write the source information for each video in a separate box (bright green). SAVE.  OPTIONS:  Use links to background information (clips 10-13); a video, webcam or camcorder at a zoo.

				STEP 2				Observe the first video clip and write general notes on what happened in the box provided (white).  Focus on the body language that influences social distance among each member of the group. Repeat for the second video clip.  SAVE.

				STEP 3				Evaluate your notes from Step 2,  to distinguish among observation (fact), inference (interpretation) and questions (see box below).  Annotate your notes:  underline observations; place quotes around inferences; and insert question marks. SAVE.

		VIDEO				GENERAL NOTES ON WHAT HAPPENED

				CODE				CATEGORY		DEFINITION		EXAMPLE

				under-line				Observation (direct evidence)		what I actually saw, heard, smelled, or otherwise sensed about the animal and its environment		one wolf snarled and lunged at the other when it started mounting a third wolf

				"quotes"				Inference (indirect evidence)		what I (or others) think about what I observed; my underlying mental model		I think the Alpha male was defending his mate from a subordinate

				?				Question		what I'm curious to learn more about, to better understand what I observed; my hypothesis about cause/effect		I wonder how long these males have known each other, and if the Beta male is trying to take over the position of the Alpha male.



TIP: use the links to background information and/or sources to find the options recommended by your instructor

TIP:  Use the scroll bar at the right to find the box that explains these words at the bottom of the page.  If you want coaching on how to do underlines, click on the word "Help" in the top menu bar, go to "Microsoft Excel Help" and type "underline" in the SEARCH box.

TIP:  Look for the "Save" icon in the upper left of the grey toolbar on the top of this window.
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Q2

		MAP		FAQ		SOURCES								My name:

														Date(s):

														Time to complete this page (minutes):

		Q2				Social structure and courtship

				STEP 1				Discuss your notes about the captive wolf packs you observed in the video for O2. Think about the reproductive behavior of dogs and wolves in terms of the Nature/Nurture debate about what aspects of courtship behaviors are instinct and what aspects are learned. If you need more information, links are provided on the Module 2 webpage and background information.  Answer questions #1 & #2 below.  SAVE

				STEP 2				Discuss what you have learned about the relation between social structure and courtship in captive wolf packs from your experience, observations, and readings.  Answer Question #3.  SAVE.  OPTION:  Interview a dog breeder or biologist to hear their ideas about instinct and learning.

				STEP 3				Use your mental model to write one testable hypotheses about how social structure affects courtship in captive wolf packs.  Discuss what evidence you would need to test your hypothesis.  Answer Question #4. SAVE  OPTION: Compare your hypothesis with others in your group, discuss how the different evidence might be needed to test each hypothesis.

		Question 1:						What are your questions about SIMILARITIES in courting behavior of captive dogs and wolves, which might give us clues as to what is instinctive?

		My answer:

		Question 2:						What questions do you have about DIFFERENCES in courting behavior of captive dogs and wolves, which might be clues as to how instinct is modified by learning?

		My answer:

		Question 3:						What is your mental model of how instinct and learning interact by influencing the courtship behavior of captive wolves?

		My answer:

		Question 4:						How does social structure (as measured by social distance) relate to mating in captive wolves?

		Alternative Hypotheses						Hypothesis						Evidence I would need to test my hypothesis

		Example						I hypothesize that only the genetically most aggressive wolves are close enough to be the breeders.						(1) individuals at the bottom of the ladder court those at the top, (2) aggression is not genetic because individuals move up and down the ladder after fights

		My hypothesis:

				EXAMPLES: SOCIAL STRUCTURE AS MEASURED BY SOCIAL DISTANCE

				CHART A:  "LADDER MODEL"

														Alpha

														Beta

														Gamma

														Omega

				CHART B: "BRANCHED MODEL"

										Alpha male

														Alpha female

										Beta male				Beta female

				Male pup2						Male pup1				Female pup1				Female pup2

				CHART C: "CIRCLE MODEL"

										Alpha male				Alpha female

						Beta male												Beta female

										Gamma male				Gamma female

																		Omega



TIP:  Use what you learned in worksheet Q1 to word your hypothesis in a way that it relates to a chart illustrating your mental model (see examples below)

TIP:  Compare A1 and A5.

TIP:  Word your hypothesis in terms of the match between the model and the evidence

TIP: View the comments on the charts for O2 to remember what these charts mean

TIP:  Often questions arise when we compare two things we expect to be different, but we observe similarities.

TIP:  Some people think in terms of nature/nurture or instinct/learned.  Nature refers to the genetic blueprint, information inherited from parents.  Nurture refers to the environment, information learned from the experiences of individuals.  How might these interact?  How might this help us better understand the similarities and differences between dogs and wolves?

TIP:  If the environment is the same, would you expect captive wolf packs to be like captive dog packs?  If not, why?

TIP:  What could you measure to collect evidence to decide whether your hypothesis was true or false?

TIP:  Often questions arise when we observe two animals in the same environment, but they behave differently.

TIP:  In biology, structure means the parts of a system and how they are related.  For example, the upper and lower beak.  How are they shaped relative to each other?  How do they connect?  By analogy, how is the behavior of each individual in a group shaped?  How do individuals relate?
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M2

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		M2				MEASURING SOCIAL DISTANCE

				STEP 1				Choose a video clip about 2 minutes long and identify the wolves.  For example, in clip 12 "Alpha male - Shewano" is grey and holds his tail high, "Alpha female- Denali" is black and holds her tail high, "Beta-Bridget" is grey/black and holds her tail low, "Gamma-Shiskoyu" is grey and has a low tail posture.  OPTION:  Discuss as a group which names best match each wolf in the video, and their identifying features.

				STEP 2				In the first frame of the video estimate the distance between the Alpha male and the other 3 wolves you named; write the numbers in the first row of the table TIP: measure the distance in terms of body lengths, using the examples at the bottom of this page.  If a wolf is out of view, write "3".

				STEP 3				Play the video for 30 seconds and stop it; estimate the distances between the Alpha Male and each of the other 3 named wolves; write the distances between wolves in the next empty row of the table

				STEP 4				Repeat Step 3 at 30 second intervals until all the white boxes on the table are full of numbers; Answer Questions A-C at the bottom of the page.

		Time counter						ALPHA MALE- ALPHA FEMALE		ALPHA MALE- BETA WOLF		ALPHA MALE- GAMMA WOLF

		0 sec

		30 sec

		60 sec

		90 sec

		120 sec

		Average						0		0

		Question A:						What was the average distance between Alpha Male and Alpha Female?		What was the average distance between Alpha Male and Beta?		What was the average distance between Alpha Male and Gamma?

		Average:

		Question B:						Which wolves had the highest and lowest average distance from the Alpha male?

		My answer:

		Question C:						Based on this evidence, can you reject your hypothesis from worksheet Q2 as "not a good model" (explain)?

		My answer:

				EXAMPLES:

				What is the distance between these two wolves, in wolf-body-lengths?

				Answer: 1

						TIP:  write "1" if the distance is 1 body length or less,

				Answer:  2

						TIP: write "2" If the distance is greater than 1 and less than 3 body lengths

				Answer:  3

						TIP:  write "3" If the other wolf is 3 or more body lengths (or out of view)



TIP: If Alpha Male was within 1 body length of Alpha Female, write "1"; if it was 3 body lengths, write "3"

TIP:  Alpha male is the one with the highest tail, who is following the alpha female (her tail is also high)

TIP:  Beta wolf carries the tail lower than Alpha, but not as tucked as Omega (hard to tell if it is a male or female)

TIP: Omega carries the tail tucked between the legs (hard to tell if it’s a male or female)

TIP: the Alpha wolf has the highest tail and the Gamma wolf has the lowest tail.

TIP: measure the distance in terms of wolf body lengths, using the examples at the bottom of the page.

TIP:  sum the numbers for each wolf and divide by the number of rows to get the average (check your calculation by comparing it with the number in the yellow row marked "Average", see how this average changes when you type numbers directly in the excel workbook)

TIP: the Alpha wolf has the highest tail and the Gamma wolf has the lowest tail.

TIP: measure the distance in terms of wolf body lengths, using the examples at the bottom of the page.

TIP:  sum the numbers for each wolf and divide by the number of rows to get the average (check your calculation by comparing it with the number in the yellow row marked "Average", see how this average changes when you type numbers directly in the excel workbook)

TIP:  To stop the video without rewinding it, click the Pause button on the video player

TIP:  This cell contains an equation that will automatically calculate the average of the numbers liste in the column above.  Try it out!

TIP:  To calculate the average, sum the numbers in one column, then divide by the number of rows.

TIP:  In the role of a scientist, strive to find evidence to reject an hypothesis.  If the evidence fits the model, keep it as a good working hypothesis, but keep a skeptical "show me" attitude.  Maybe someone else will think of another measure to test the mental model underlying the hypothesis.

TIP:  These questions can be answered in terms of distance measured in body lengths or estimates of meters (or yards)
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A2

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		A2				Captive studies- social distance and courtship

		STEP 1						Unfortunately, many of the myths about wolf behavior are based on studies of wolves in a captive environment.  Scientists debate whether this is valid information, when generalized to wolf behavior in the wild.  Choose a source to read about captive wolf behavior, which relates to your questions about social distance and courtship (refer to your Q2 activity notes).  Answer Question #1. SAVE.   OPTION:  Use materials provided, links on the background information page, or search on scholar.google.com.  Divide into groups and report on your source to your group.

				STEP 2				Read your source and paraphrase what the author said,  using your own words.  This should be informative enough so that another student can decide if your source is credible and addresses the question.  Answer Questions #2-3.  SAVE. OPTIONS:  Read your answer to the class and discuss.  Play charades and act out the behavior to see if other groups can guess.

				STEP 3				Analyze what was instinctive and what was learned courtship behavior in the source you read.  Determine which statements in your source were more Folk Psychology than science.  Answer questions #4-5.  SAVE. OPTIONS: Report your findings to your collaborative learning group.  Discuss similarities and differences between several sources.  Go back and update your answer to Question 3, as needed.

				STEP 4				Synthesize information from your sources and your observations.  Discuss how discarded hypotheses might linger on as myths in the popular literature.  Apply what you have learned to answer the brain teaser in Question #6.  SAVE. OPTION:  Discuss your ideas with others in your collaborative learning group.

		Question 1:						What is your source of information about how social distance relates to courtship in captive wolves?

		My source:

		Question 2:						In your own words, what information from this source was relevant to the question of how social distance relates to courtship in captive wolves?

		My source said:

		Question 3:						How credible was this source in terms of scientific content?  Why?

		My answer:

		Question 4:						How does social distance influence courtship in captive wolves (Q2), based on a synthesis of what you learned from your source (A2) and your measurements (M2)?

		My  inference (educated guess):

		Question 5:						When wolves do not participate in courtship within a group, how much is this due to instinct and how much is due to learned social distance?

										Mostly instinct		Both instinct and learned		Mostly learned

								These are the aspects of courtship behavior that fit in each of the categories (instinct/learning)

		Question 6:						Does the courtship behavior of dogs differ from wolves due to instinct (changes in genetic blueprint) or learning (changes in environment)? How does the evidence support your answer?

		My inference:

		CONCEPT						DEFINITION		EXAMPLE

		instinct (nature)						Behaviors that are coded primarily by information in the genotype, relatively resistant to change due to individual experience.		Males in breeding condition are attracted to the pheromone odors of females during the ovulatory phase of the reproductive cycle.

		learning (nurture)						Behaviors that are modified by experience due to individuals' interactions with the environment in terms of positive and negative rewards		Males that are not in breeding condition learn to stay away from those that are, after conflict erupts when they come too close to the ovulating female (negative reinforcement).

		Analyze						Identify cause and effect interactions using a reductionist left brain thinking style; draw interactions between causal mechanisms and consequences as boxes and arrows in a systems chart.		The consequence of male/male conflict is temporary social suppression of courtship behavior in the individual that is hurt the most.

		Apply						Considering the analysis of one system, make a prediction for another similar system; change the words in the boxes of a systems chart.		Conflict results in social suppression of courtship in stable family groups of wolves, but not in the fluctuating groups of strange dogs attracted to follow a female in heat running through the neighborhood.



TIP:  To find your source, click on "SOURCES" in the upper left corner of this worksheet.

TIP:  To remember the meaning of these words, go to the box at the bottom ofthis  page

TIP:  Write the names of the author(s) and the date it was written.  If this information is not available, write as much information as would be needed for someone else to find the source.

TIP: Be accurate about what the author said, so someone else would know what they could learn about from this source.

TIP: If you think both sources had a lot of Folk Psychology, write the name of both sources in the left box under "lots".

TIP: Go to SOURCES and scroll down to the "Behavior" heading

TIP:  To remember the meaning of these words, go to the box at the bottom of this page
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Module 3

								SCIENCE IN ACTION!

				Nature's Partners:  predators, prey & you

								Wolf Inquiry Activity

				Module 3.  Wolf & Prey Partnerships																								Scoring		Observe		Question		Measure		Answer		sum

												OBSERVATIONS

																												Module 3		3		3		3		3		12

								revising mental models												creating mental models

														O3 Wild Wolves

																												COMMENTS:

												seeking to better understand reality

				ANSWER QUESTIONS																ASK QUESTIONS

						A3 Field studies																Q3 Social Function

						testing hypotheses						MEASUREMENTS								designing experiments

														M3 Resource distance

				GENERAL LEARNING GOAL:  Experience the nature of scientific inquiry (observation, measurements, asking and answering questions), as an alternative to folk psychology. Explain how each of these steps in the inquiry cycle relates to the others and helps us understand the science behind the myths of animal behavior.  Explain how all inquiry involves these four steps; however, each person may choose to enter the cycle at a different place.

						SPECIFIC OBJECTIVES FOR MODULE 3

						3.1		Based on observations in the field, develop testable hypotheses about how social structure influences the sharing of food within wild wolf famllies.

						3.2		Measure "resource distance" to test hypotheses about how social structure is related to food sharing in wild wolf families.

						3.3		Evaluate the evidence about the adaptive function of food sharing, in ecosystems with abundance of large prey and scarcity of small prey.

						The information presented herein is for educational purposes only. Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement is implied. Unless otherwise noted, information provided by this module does not represent the official views of Texas A&M University . Unless otherwise noted, the contents of this module are property of Dr. Jane Packard and the Technology Assisted Learning Lab at Texas A&M University. For technical assistance contact theTechnology Assisted Learning Lab at (979) 862-3449, or via e-mail at prabha@neo.tamu.edu.

				EVALUATION (optional to earn participation points)

				What worked?

				What didn't work?

				Sugges- tions?



TIP: Click on blue words that are underlined like this to follow links to other pages

In captivity, dogs and wolves often live in groups that are more like gangs than like families; In the wild,  families of dingo dogs and wolves are usually the parents with offspring; our expectations color what we observe, so it is important to distinguish between fact and inference (how we interpret the facts); watch carefully and decide from the evidence what is similar and different between dogs and wolves in captivity and in the wild; what questions come to mind?

Our mental models tend to filter what we observe.  In the role of scientists, we want to practice critical thinking.  How can we make our mental models a closer match to the real world?  One way is to reject the hypotheses that have been disproved, and open our minds to another way of thinking about cause and effect for the system we are studying. This is the "show me attitude".   Sometimes reading other sources helps open our minds.  It is then time to go back and make a new set of observations.  We may see cause and effect differently this time, which will result in a new (improved) mental model to be tested.  The cycle continues!

in the role of scientists, we ask questions based on personal observations of things in the world around us;  in doing this, we are creating in our minds a model of how things work in the real world

TIP:  To return to the START page, click on the wolf icon

Before 1935, no scientist had observed and published information on wolves.  People thought wolves acted like dogs or people.   This mental model changed when scientists studied wolves in captivity during the 1960' and '70's.  About that time, scientists also began thinking more in terms of systems and relativity theory.  They noticed how behavior in wolf packs was influenced by the resources available in the environment, and that individual personalities varied in each family.  Personalities changed and the environment changed.  How did the system respond?  The answers to many questions about behavior changed again when scientists studied wolves in the wild in 1975-2005.  For more literature,  see SOURCES worksheet.

On the green worksheets, you practiced identifying questions.  At first, we often compare what we observe to what we already know, ourselves!  We tend to ask questions about other animals in terms of Folk Psychology (emotions, desires, beliefs of humans).  In the role of scientists, we try to rephrase those questions to better understand the world of the animals, which maybe very different than our human worlds.  Questions about Structure and Function are basic in the scientific study of biological systems.  The distinction is important, because a different type of evidence needs to be collected to answer STRUCTURE questions in contrast to FUNCTION questions.

How do we make sense of behavioral measurements in terms of finding answers to our questions?  In the role of scientists, we state our hypotheses clearly in terms of cause and effect, then look for evidence that shows the mental model does or does not match reality.  Some of that evidence will come from our observations, other evidence comes from information provided by other scientists.  We have to analyze all this evidence in deciding whether to accept or reject our working hypothesis.  We may want to keep alternative hypotheses in mind, teasing out which is most plausible, given the evidence.

Department of Wildlife and Fisheries:

In the role of scientists,  we pick questions that we can answer by making measurements.  Behavior can be measured, just like inches or gallons.  We just have to define the units, in specific terms so that everyone will agree on the measurements.  To find the answers to questions about social STRUCTURE, we need to measure social distance of individuals within the group (what does the group look like?).  To find answers to questions about FUNCTION, we are thinking in terms of the consequences of behavior, so we would measure distance of group members from resources such as food or mates.

in the role of scientists, we design ways of  finding answers to our questions by measuring how things differ related to different treatments (controlled experiments) or different conditions in the world around us (natural experiments)

O3 Wild Wolves

Q3 Social Function

M3 Resource distance

A3 Field studies



O3

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		O3				Wild wolves- sharing prey in a family

				STEP 1				Choose two video clips about a wild wolf family, which show behaviors related to sharing food. When you make your choice, consider whether you have sufficient information about the social structure of the wolf family in each video.  In the column "VIDEO".  Write the source information for each video in a separate box (bright green).  SAVE.  OPTION:  use clips 14-16 from the link to background information

				STEP 2				Observe the first video clip and write general notes on what happened in the box provided (white).  Focus on the body language that influences how each member of the family gains access to the food item. Repeat for the second video clip.  SAVE

				STEP 3				Evaluate your notes from Step 2,  to distinguish among observation (fact), inference (interpretation) and questions (see box below).  Annotate your notes:  underline observations; place quotes around inferences; and insert question marks. SAVE.

		VIDEO				GENERAL NOTES ON WHAT HAPPENED

				CODE				CATEGORY		DEFINITION		EXAMPLE

				under-line				Observation (direct evidence)		what I actually saw, heard, smelled, or otherwise sensed about the animal and its environment		junior wolves tucked their tails between their legs and pawed then licked the face of the senior wolf; he muzzled them when they got too close

				"quotes"				Inference (indirect evidence)		what I (or others) think about what I observed; my underlying mental model		I think the juniors were offspring of the senior, probably from a litter the previous year

				?				Question		what I'm curious to learn more about, to better understand what I observed; my hypothesis about cause/effect		I wonder if the juniors got to eat after the senior left the carcass



TIP:  To start the video clip, point and click on the words "clip 1" that are underlined in blue in the green box below.

TIP:  Use the scroll bar at the right to find the box that explains these words at the bottom of the page.  If you want coaching on how to do 
underlines, click on the word "Help" in the top menu bar, go to "Microsoft Excel Help" and type "underline" in the SEARCH box.

TIP:  Look for the "Save" icon in the upper left of the grey toolbar on the top of this window.
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Q3

		MAP		FAQ		SOURCES								My name:

														Date(s):

														Time to complete this page (minutes):

		Q3				Social function of conflict over access to prey

				STEP 1				Discuss the meaning of the words "Structure" and "Function" as they are used in Folk Psychology.  Contrast this meaning with the way ethologists use the words in terms of genotypes (read the box at the bottom of the page and the links provided on the Module 3 webpage) .  Answer question #1 below.  SAVE  OPTION:  Discuss how structure and function apply equally to behaviors as they do to examples of anatomy, as you have learned in other biology classes. Explore how genotypes control hormonal mechanisms underlying behavior as well as skeletal growth underlying anatomy.

				STEP 2				Analyze your notes from several observations of wild wolves sharing both large and small prey carcasses (O3).  Answer questions #2 & #3 below.  SAVE

				STEP 3				Synthesize what you have learned about how social structure influences food sharing in the wild wolf families, and answer Question #4.  SAVE.  OPTION:  You may refer back to the systems charts that you examined for captive wolves.  Discuss whether one chart fits all wolf families or if there is likely to be variation in wild families related to the age of the parents and cycles of scarcity in prey.

				STEP 4				Use what you have learned to write two testable hypotheses about  the function of wild wolf packs.  Discuss what evidence you would need to test your hypotheses.  Answer Question #5. SAVE

		Question 1:						In your own words, why is the meaning of "function" in ethology different than the meaning of "purpose" as used in folk psychology? (TIP:  explain why genes are important)

		My answer:

		Question 2:						What social behaviors cause junior wolves  to stay away from a large prey carcass defended by a senior (parent)?

		My answer:

		Question 3:						What social behaviors result in junior wolves gaining access to prey (large and small) caught by their seniors (parents)?

		My answer:

		Question 4:						How does the size of the prey and the age of juniors (pups) influence food sharing between seniors and juniors in wild wolf families?

		My answer :

		Question 5:						In cycles of small prey surplus and scarcity, what is the function of the social structure of a wolf family?  (TIP:  think of questions you may answer by collecting data from videos you watched)

		Alternative Hypotheses						My  Hypothesis:				Evidence I would need to test this hypothesis:

		Example						In times of small prey scarcity, juniors that beg from seniors at a large prey carcass are likely to survive better.				(1) both juniors and seniors gain equal access to the prey carcass, juniors just wait until seniors are full,  (2) juniors that beg and get some food are more likely to survive than those that disperse and go hungry, (3) tendency to beg is highly heritable

		H1

		H2

				CONCEPT						MEANING				EXAMPLE

								Structure		How something is put together; the pieces of a system and how they are related to each other; the boxes and arrows inside the "black box" of a system diagram.				In a wolf's jaw, there are 6 incisors, 2 canine teeth, 8 premolars and 4 molars.  Half are on each side of the jaw, arranged from front to back in the order listed.

								Function		How the structure influences the survival and reproduction of an individual's genotype, as compared to other genotypes in the population; the input and output arrows outside the "black box" of a system diagram				Better nutrition is correlated with better survival and reproduction.A variety of shapes of teeth help wolves catch and eat both small and large prey; canine teeth help hang on to prey during the kill, the incisors help pluck fur and feathers off the skin, the premolars help chew meat, and the molars help break bones; all resulting in more options and better nutrition during cycles of prey scarcity.



TIP: Word your hypotheses in terms of the access of juniors to food during good times

TIP:  Compare A1 and A5.

TIP: View the comments on the charts for A2 to remember what these charts mean

TIP:  Word your hypothesis in terms of the match between the model and the evidence

TIP:  To find the meaning of these words when scientists use them, click on the wolf icon and go to the Information page.
Click on AB=CDEF.  Find the word "Cause" on this page.  Click on it and discuss how the meaning is similar to "Structure".  Repeat for "Function"

TIP:  Word your hypothesis in terms of parents access to food during when little food is available.
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M3

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time on this page(minutes):

		M3				Measure resource distance

				STEP 1				Choose one  video clip that is about 2 minutes long, showing interactions of a family of wolves sharing food after a successful hunt. watch it an identify the seniors and juniors by name.  For example, in clip 16 the 4 white wolves in the arctic Ellesmere Pack would be named "FATHER", "MOTHER", "JUNIOR", "BUBBA"  OPTIONS:  View the clip provided or the whole video "White wolves".  Discuss the features that are useful for identifying each individual and how you would know which were the juniors and seniors in a family. Discuss when you would use the name "father" rather than "senior male" or "alpha male".

				STEP 2				Start the video and let it play until you see more than one wolf in the frame then pause the video.  Decide which of the wolves you named are close enough to the carcass to feed on it.  For each wolf in the chart below, write a "yes" or "no"  in the first line of the chart. SAVE

				STEP 3				Play the video for 30 seconds then pause it again; fill out the next empty row of the table; repeat until the video is finished.  SAVE

				STEP 4				Count the number of boxes with "yes" in the column for each wolf and answer Questions A-C.  SAVE

		Time counter						FATHER		MOTHER		JUNIOR		BUBBA

		0 sec

		30 sec

		60 sec

		90 sec

		120 sec

		Calculated "yes" Count:						0		0		0		0

		Question A:						What was the "yes" count for FATHER?		What was the "yes" count for MOTHER?		What was the "yes" count for JUNIOR?		What was the "yes" count for BUBBA?

		My "yes" Count:

		Question B:						Which individual(s) had the least access to the carcass?

		My answer:

		Question C:						Based on this evidence, which of the hypotheses from Q3 can you reject as "not a good model" (explain)?

		My answer:



TIP: write "yes" if Father's nose was within 10 inches of the carcass; write "no" if it was further away

TIP: the Mother and her offspring typically solicit food from the Father by pawing and licking at his face (assume JUNIOR and BUBBA are grown offspring of MOTHER  and FATHER).

TIP:  write a "yes" in the first row of the table for each wolf with its head within 10 inches of the carcass (a wolf's head is about 10 inches long)

TIP:  if the wolf or carcass was not in view, leave the box empty

TIP: check your count by comparing it with the number in the yellow row marked "'yes' Count"

TIP: the Mother and her offspring typically solicit food from the Father by pawing and licking at his face (assume JUNIOR and BUBBA are grown offspring of MOTHER  and FATHER).

TIP:  write a "yes" in the first row of the table for each wolf with its head within 10 inches of the carcass (a wolf's head is about 10 inches long)

TIP:  if the wolf or carcass was not in view, leave the box empty

TIP: check your count by comparing it with the number in the yellow row marked "'yes' Count"
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A3

		MAP		FAQ		SOURCES				Name:

										Date(s):

										Time to complete this page (minutes):

		A3				Field studies- social systems and food webs

				STEP 1				Choose a source to read about the function of wolves in the food web of a particular ecosytem.  Answer Questions #1 & 2. SAVE.   OPTIONS:  Follow the links on the Module 3 webpage.  Search the links provided on the Background Information page.  Within your collaborative learning group, compare notes from different ecosystems, some with large prey and some with small prey.  Discuss the evidence that the available prey cycles through periods of scarcity and surplus in dynamic ecosystems.  Discuss the analogy of temperature cycling above and below the setting of a thermostat.

				STEP 2				Analyze how the size of the prey influences the wolf social system in the ecosystem described in your source.  To do this, you will need to synthesize information from your source, O3, Q3 and M3.  Think about whether a junior wolf is likely to stay with the family if begging is not successful because the prey is too small to share.  Think about whether a junior would be more likely to be successful hunting alone in an ecosystem with a surplus of small prey compared to an ecosystem with only large prey.  Think about whether the number of families in a population would increase under conditions where more juniors disperse from their parents' families and find mates of their own.  Answer questions 3 & 4.  SAVE. OPTIONS:  View the presentation linked to the Module 3 webpage.  Discuss your answer with others in your collaborative learning group. Revise as needed to paraphrase witihout plagiarism.

				STEP 3				Analyze the adaptive function of switching from begging to hunting.  To do this, you will need to think about what happens when a junior wolf goes hungry and what this means for survival and reproduction of individual genotypes.  Answer questions 5 & 6.  SAVE.  OPTION:  View the presentation linked to the Module 3 webpage.  Discuss your answer with others in your collaborative learning group. Is the junior more likely to die inside or outside the family group?  Is it more likely to reproduce inside or outside the family? Is "switching" behavior likely to be a heritable genotype, or simply a phenotype? (see below)

				STEP 4				Apply the concepts you have learned in this activity, to answer four basic questions about one behavior, food begging.  A systems table is provided for you to organize your thoughts.  Notice that the rows are about wolves at two levels of the system: individuals (in families) and populations (families in neighborhoods).  Notice that the columns are two time frames: short-term (snapshot) and long-term (video).   Answer questions C, D, E & F in the Systems Table. Note that there is more than one good answer to these questions.  The best answers are logical and based on evidence.   SAVE.  OPTION:  View the presentation linked to the Module 3 webpage.  Discuss your answer with others in your collaborative learning group.  Revise as needed while staying clear of plagiarism.

		Question 1:						What is your source of information about wolves in a food web?

		My source:

		Question 2:						What prey do wolves hunt in the food web described in the source you chose?  Do they hunt only small, only large, or switch between small and large prey?

		My answer:

		Question 3:						How is the size of the prey likely to influence the size of wolf families?

		My answer:

		Question 4:						How is the size of wolf families likely to influence the social structure of a wolf population?

		My answer:

		Question 5:						Why is it an adaptive function for junior wolves to remain with their family group in ecosystems with many large bodied prey and no small bodied prey?

		My answer:

		Question 6:						In environments with more small bodied prey than large bodied prey, why is it an adaptive function for junior wolves to switch from food begging to hunting on their own?

		My answer:

		SYSTEMS TABLE						SYSTEM (snapshot)		CHANGE IN THE SYSTEM (video)

		INDIVIDUAL LEVEL OF SYSTEM						C. STRUCTURE: How does the size of the prey influence whether a wolf switches from food begging to hunting?		D. DEVELOPMENT: How do genetic instinct and learned experience interact in shaping the food begging behavior of of individual wolves as they mature?

		wolves in a family group (proximate)

		POPULATION LEVEL OF SYSTEM						F. FUNCTION:  Why would a genotype for switching increase in populations where the food web is complex (both large and small prey)?		E. EVOLUTION:  Why have dogs diverged genetically from wolves in the behavior of switching between food begging and hunting?  Or have they?

		family groups in one population, such as Ellesmere Island (ultimate)

		CONCEPT						DEFINITION		EXAMPLE

		phenotype						Expression of the genetic blueprint as it is influenced by the environment.		Dogs starved early in life are smaller as adults compared to well-fed siblings.  The variation in body size is not heritable if the small adults produce pups of that grow to normal size when fed a good diet.

		genotype						The genetic blueprint is the sum of all the genes, some of which may control the timing of when other genes are turned on and off during development..		Size varies between chihuahuas and great danes, as a result of genetic mutations.  A well-fed chihuahua puppy will not grow up to be a great dane.

		cause						stimulus/response: mechanisms of behavioral response to stimuli outside the body; modified by internal hormonal state and external context		In response to pups licking the muzzle, adult wolves instinctively regurgitate food.  They are more likely to respond when the stomach is full, prolaction hormone is high and the context of a densite.

		development						nature/nurture: heritability of changes in stimulus/response; interaction of instinct and learned experience; age-related changes due to maturation as controller genes turn hormonal systems on and off;		As pups grow larger, the posture during muzzle-licking behavior changes so the body mimics the action of a smaller pup.  The pawing behavior becomes slow and exaggerated, without touching the senior wolf; appears in the context of de-escalation.

		function						differential fitness of genotypes;  those genotypes that better survive and reproduce, are the ones that increase in percentage between generations of a population, relative to other genotypes in the same population		Those genotypes that persisted in mimicking juvenile food begging behaviors would have been more likely to survive and reproduce than the genotypes that dispersed and were unsuccessful at hunting alone outside the family.

		evolution						history of species; accumulation of many changes in genotypes result in divergence of a species from traits in the ancestral species		During domestication of dogs from wolf-like ancestors, humans selected the genotypes that retained juvenile behaviors into adulthood.



TIP:  To find your source, click on "SOURCES" in the upper left corner of this worksheet.

TIP:  To learn more about how scientists use these words, click on the wolf icon and go to the information page.  Click on AB=CDEF and explore the links on that page.

TIP:  Write the names of the author(s) and the date it was written.  If this information is not available, write as much information as would be needed for someone else to find the source.

TIP: Be accurate about what the author said, so someone else would know what they could learn about from this source.

TIP:  Write the names of the author(s) and the date it was written.  If this information is not available, write as much information as would be needed for someone else to find the source.

TIP: why might these behaviors influence survival and/or reproduction?

TIP:  Who is friendly to whom?  Who is not?  What is the social distance among family members?  Use information from your observations, inferences, sources, and measurements to explain your current opinion about the answer to this and the following questions.

TIP:  What aspects of wolf social behavior is inherited genetically from ancestors (instinct)?  What is learned from the social environment?  What evidence would be needed as you watch individuals mature, to back up your hypothesis?  What of this evidence is provided in your source?  What is the concept of neoteny?  Why is it important to an hypothesis of why dogs diverged from wolves in heritable aspects of social behavior?

TIP:  Why might dog breeders have selected for some of the ancestral traits seen in wolves, and against other behaviors, when they chose which dogs to work and play with humans?  How might these heritable differences vary among dog breeds?

TIP:  Go to SOURCES and read the article by Packard (2005)
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FAQ

										ITS BIOLOGY TEAM

						FAQ: Frequently Asked Questions				Guided Inquiry Workbook

										FAQ

		#		Keyword		Question		Answer		Source

		1		workbook		How do we use the workbook in  pdf format?		You will need Adobe Reader to use the workbook in pdf format, so you can print the workbook and make notes on the hard copy.  To view the tips and links to video clips, open the wolf.pdf file on your computer screen.  If you have the most recent version of Adobe Acrobat, you can also type in the white boxes and save it.  Remember to use a new file name when you save it, so the original file stays unchanged.  TIP:  The videos need to be in a folder labeled [videos] inside the same folder as wolf.pdf for the video links to work.		For the Source worksheet, click here

						…and in Excel format?		In excel, to move between worksheets, click on the tabs at the bottom of the workbook.  Read the steps at the top of each worksheet and type in the white boxes. SAVE the file to your hard-drive with a new name. Go to "File" on the top menu bar and pull down to "Save".   If you have a question about how to do a step, point at the boxes with a red triangle.  You will see a yellow TIP box appear, which will help you follow the instructions.  To open a link (underlined blue words), point and click on it with the mouse.  To hand in this exercise, you will need to save this workbook on your hard-drive or a diskette.  Type in your name, so your teacher will know who wrote the answers.  NOTE TO INSTRUCTOR:  If you copy the entire [wolf] folder to the hard-drive, including all the folders and files inside it, tthen the links will work from the Excel workbook saved on the hard-drive.  If the workbook is on your hard-drive and the video folder is on the CD, the links will not work.  You will need Real One Player to view the video clips. Go to the [Sources] worksheet to download it (see link at right of this box).

		2		questions		What if my question is not on this list?		Write to the friendly wolf educators at Wolf Park:  http://www.wolfparkkids.com/  NOTE TO INSTRUCTOR:  Add a question in an empty row at the bottom of this list. If you are a member of a university community, search scientific sources for the answer, using the tips listed below (Questions #4-7).   When you get the answer, write it in this column on the same row where you wrote your question.  Write the name of your source in the column at the far right of the same row.  If you want an expert opinion, email a scientist, Dr. Jane Packard at:  j-packard@tamu.edu.		email Wolf Park experts

		3		ethogram		What is an ethogram and where would I find an example?		An ethogram is like a dictionary of all the behaviors for one species (e.g. wolves, Canis lupus).  Go to the [Sources] worksheet to view a couple versions of ethograms.   You may purchase online a pictorial guide from the International Wolf Center Shop. See how many of the behaviors you can find in the videos, on the web cams, or at your nearby zoo.		International Wolf Center Shop

		4		sources		Where do I find peer-reviewed articles from the journal Animal Behavior?		Many are linked to the Sources worksheet (see also the links on the orange worksheet pages).  College students have access to the scientific sources at the university.  They may use keywords to search for articles and download them as .pdf files:  http://www.academicpress.com/anbehav		website

		5		sources		Where do I search for scientific sources in general?		From a computer within the TAMU firewall, college students may search by keywords and authors to find abstracts and email them to yourself from the ISI Web of Science at: www.isiknowledge.com		website

		6		sources		Where do I find books?		Go to your library. For college students, from a computer within the TAMU firewall, you may search for titles, authors and keywords for books in the TAMU library system:  library.tamu.edu		website

		7		sources		How can I order .pdf files of library sources?		For journal articles in the TAMU libraries, you may order a copy in .pdf format via Interlibrary Services: illiad.tamu.edu		website

		8		litters		How many pups do they have in a litter?		Although most litters are 5-6 pups, as many as 11 pups have been reported in a litter.  Litter size depends on nutrition of the mother.  So during years when there is not a lot of food available, the average litter is likely to be only 3-4 pups.  (Mech 1970:119).  The age of the mother may also influence litter size.  For example, the mom in the Rose Pack in Yellowstone had a litter of four pups.  However,  the same spring, her daughter had 11 pups.  This was the first time the daughter gave birth and she was 2-years old.  The mother was over 6 years old.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

		9		teeth		How many teeth do wolves have?		Dave Mech wrote:  "A total of forty teeth help the wolf in securing its food, the dental formula being: Incisors 3-3/3-3; Canines 1-1/1-1; Premolars 4-4/4-4; Molars 2-2/2-2.  The largest teeth are the canines, or fangs, which may reach two and a quarter inches in total length, including the portion imbedded in the jaw." ( SOURCE:  page 14 in: Mech, L.D.  1970.  The Wolf:  the ecology and behavior of an endangered species. University of Minnesota Press, Minneapolis)		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

		10		Aggression		Are wolves aggressive towards people?		If a wolf is cornered, it will defend itself just like any animal that cannot escape.  However, the wolves on Ellesmere Island were never aggressive toward us when we lived with them for 6 weeks on the arctic tundra.  They were alarmed when we did strange things.  For example, they were used to me riding on an ATV.  When I left the vehicle one time, the yearling male bark-howled 80 times until I returned to the ATV.  It was as if he was afraid I would sneak up on him.  The mother wolf calmly walked with the litter of pups back to the den where they could escape into the cave in the rocks.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

								Another time, I was lying on the tundra watching the wolves in the meadow below, when I felt a strange presence.  I looked around, and there was a new wolf standing 10 feet away.  This was a wolf  that was not part of the family of 4 who we had been observing.  I talked to him calmly and told him I was only a person, nothing to eat and nothing to be afraid of.  He reached forward cautiously and sniffed my boot, then flicked his head like a puppy that has discovered something new and interesting.  I kept eye contact as he circled around me, still talking calmly with him.  Then he left and went away.  We never saw him again.

		11		Bites		Have you ever been bitten by a wolf?		Yes, and it was my own fault.  It was when I was a graduate student, caring for two captive packs at a university facility.  My mother was visiting, and I wanted to show her how the pups we had hand raised loved to be scratched through the chain link fence.  We were so focused on scratching them as they leaned into the fence, that we were not watching Goofy.  He was a yearling male who earned his name, because he was always into something different.  He was not hand-raised, so he did not know the joys of being scratched.  My fingers sticking through the fence were a new game to him, something to grab.  He was faster than I was.  He snatched at my fingers from the side and got the tip of my middle finger.  The doctor put a couple stitches on the flap of skin and it healed up fine.  I cried, not because it hurt, but because I was embarassed that I had been so silly as to give Goofy the opportunity to play his game.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

		12		diet		What does a wolf's primary diet consist of?		Dave Mech wrote:  "Although wolves eat almost any kind of animal, they generally feed on large mammals such as deer, moose, elk, caribou, bison, musk-oxen, and mountain sheep." (Mech 1970:3)  In the Arctic, we also watched them bring the arctic hares (large wild rabbits) back to the den for the pups to eat.  In Yellowstone, we watched young adult wolves pounce into a clump of grass and catch a small rodent (probably a vole). They need the minerals and other nutrients in bone as well as meat.  Captive wolves fed on a pure meat diet will not be healthy.  We fed our captive wolves on a scientifically tested and well-balanced dog chow.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

								In Italy, wolves have been forced to feed from garbage dumps outside villages.  All the native prey have been hunted by people in that area, so there is nothing else for the wolves to eat.  So their diet may be left-over spaghetti!

		13		winter range		Where do they stay in the winter months?		Wolves are active all year round and go about their business the same in winter as in summer.  Each pack lives in a family range, which varies in size depending on the ecology of the area and the size of the family.  Bigger families sometimes have bigger home ranges.  Where the food is abundant, the size of the home range is usually smaller.  For example, food is not abundant on the frozen tundra where the caribou live.  A pack of 10 wolves was reported to wander around a home range of 5,000 square miles (500 square miles per wolf).  In Ontario, where there were lots of deer, a pack of 7 covered a home range of 40 square miles (6 square miles per wolf).  I usually think of the wolves in Minnesota, where a typical home range would be about 10 square miles per wolf.  So a pack of 6 would be expected to have a home range of about 60 square miles, under good food conditions in the evergreen/deciduous forests of Minnesota.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

		14		predator		What is a predator of the wolf?		Humans and grizzly bears kill wolves.  The wolves are more afraid of grizzlies than of  black bears.  When we were watching the Rose Pack in Yellowstone, a black bear approached the area where the pups were living.  All four adult members of the pack chased that bear away.  However, when a grizzly approached the area, the adults just watched and did not chase it.  The pups darted into small holes under roots and branches of the fallen trees in the area and were safe from the bear.  In Yellowstone, the packs that lived on the edge of the park were more likely to wander out of the protected area and be killed than the families that never roamed out of the park.		Dr. Jane Packard (personal communication) email: ethology@tamu.edu

		15		packs		Do wolves usually hunt in packs?		Yes and no.  A wolf pack is usually a family group, consisting of mom, dad, a litter of pups and some of their older brothers and sisters.  So as long as the family is intact, they will hunt together.  However, one third of the pups leave the family by their first winter, another third by the second winter, and only a few remain with the family after the third winter.  When they leave the family, they hunt alone.  Lone wolves are on the lookout for a mate.  So when they find another loner, they may join up and hunt together for a while.  If everything works out, they may start defending a territory and produce of litter of their own pups. So, packs usually hunt together where they are more likely to capture large prey like deer or elk.  However, lone wolves hunt alone and are also successful.  Where there is abundant small prey like beaver and hares, loners would likely be more successful than where there is only large prey like moose, bison and muskox, who are very capable of defending themselves against single wolves.		Dr. Jane Packard (personal communication) email: j-packard@tamu.edu

		16		authors		Who prepared this workbook?		The first draft was written by Dr. Jane Packard.  To find out more about her, click on the link at the right.  In revising the workbook for college students and teachers, she is grateful for assistance from:  Sonia Alvarez, John Milam, Debbie Horton, Dr. Larry Griffing, and all the students in the class Ethology (WFSC 422) who offered helpful suggestions.  In revising the workbook for elementary and middle school teachers, we is grateful to: Nedaro Bellamy and all the teachers who offered their helpful suggestions.  Suzanne Agan has written her professional paper for her Master's Degree on the Wolf Workbook, with additional perspectives useful for teachers.



NOTE FOR COLLEGE STUDENTS: Some scientists say that an ethogram is a complete list of all the behaviors of a species (like a dictionary is all the words in a language, such as English or Spanish).  The researchers in zoos usually do not worry about this technicality.  They call any list of behaviors an "ethogram".  Scientists use the term "catalogue of behavior" to refer to a partial ethogram (i.d. rarely do we have a complete list of ALL the behaviors of a species).
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Student Sources

		

				STUDENT SOURCES - BACKGROUND INFORMATION

		KEYWORD

		Title		Grade level		Rating		Source

		General Information		what is a wolf?

		Wild kids		K-6		******		http://www.wolf.org/wolves/learn/justkids/kids.asp

		Wolf Fun & Games		K-6		***		http://www.wolfcenter.org/education/fun.html

		Wolf Park Kids		3-6		***		http://www.wolfparkkids.com

		Rendezvous Site		3-6		****		http://www.timberwolfinformation.org/kidsonly/kidsonly.htm

		Mammals: Wolves		4-8		*****		http://dmoz.org/Kids_and_Teens/School_Time/Science/Living_Things/Animals/Mammals/Wolves/

		Wolf Park		4-8		**		http://www.wolfpark.org/

		Red Wolf		6-12		****		http://www.defenders.org/wildlife_and_habitat/wildlife/red_wolf.php

		Red Wolf		6-12		****		http://www.npca.org/wildlife_protection/wildlife_facts/redwolf.html

		Lobos of the Southwest		4-12, U		*******		http://www.mexicanwolves.org/index.php

		Mexican Grey Wolves		8-12, U		******		http://www.fws.gov/southwest/es/mexicanwolf/kids_WF.shtml

		International Wolf Center		8-12, U		******		http://www.wolf.org/wolves/index.asp

		Wolf Haven		8-12, U		****		http://www.wolfhaven.org/education.php

		Yellowstone Wolf Report		8-12, U		*****		http://www.yellowstone-natl-park.com/wolf.htm

		Mammalia: Carnivora: Canines		10-12, U		*****		http://dmoz.org/Science/Biology/Flora_and_Fauna/Animalia/Chordata/Mammalia/Carnivora/Canines/

		Food web		what do wolves eat?

		Web of Life		3-6		*****		http://kidsplanet.org/wol/page_13.html

		Forest Wolf Food Web		3-6		***		http://www.timberwolfinformation.org/kidsonly/wolfweb/wolfweb1.htm

		Arctic Food Web		4-12		**		http://www.sonic.net/~birdman/arctic/foodweb.htm

		Yellowstone Food Web		3-6		****		http://www.wolfquest.org/pdfs/Yellowstone%20Food%20Web.pdf

		Isle Royale Food Web		10-12, U, G		*****		http://www.unice.fr/LEML/Francour_Internet/Fichiers_en_ligne/Post_et_al_1999_Nature.pdf

		Wolves & Moose		10-12, U, G		********		http://www.isleroyalewolf.org/wolfhome/home.html

		Food Webs		U,G		**		Craig M. Thompson, & Eric M. Gese (2007) Food webs and intraguild predation:  community interactions of a native mesocarnivore. Ecology: Vol. 88, No. 2, pp. 334-346.

		Multiple predator prey systems		U,G		***		Atwood, T. C., Gese, E. M. & Kunkel, K. E. 2009: Spatial partitioning of predation risk in a multiple predator–multiple prey system. Journal of Wildlife Management 73, 876-884.

		Visual Resources		webcams, videos, DVD's

		Wolf Inquiry Activity		4-G		**********		http://agonline.tamu.edu/wfsc422/materials/part1_minds/wwolf/videos/v_index.htm

		Webcam - Wolves online		4-G		*****		http://www.wolf.org/wolves/experience/webcam.asp

		Track Wild Wolves		4-G		*****		http://www.wolf.org/wolves/experience/telemsearch/vtelem/telem_intro.asp

		Following the Tundra Wolf		4-G		*****		Director:  John Borden, Neil Goodwin.  Peace River Films, 15400 Sherman Way, Van Nuys, Calif. 91406  http://www.amazon.com/exec/obidos/ISBN=6302775418/thewolfdunnA/

		White Wolf		4-G		*****		National Geographic   http://shop.wolf.org/SearchResults.asp?Cat=38

		Wolves at the Door		4-G		***		Living with Wolves.  Discovery  http://www.amazon.com/Living-Wolves-Including-Our-Door/dp/B000E4I2BQ/ref=sr_1_8?ie=UTF8&s=dvd&qid=1249579895&sr=1-8

		Wolf in your living room		4-G		*****		Public Broadcasting System

		In Praise of Wolves		4-G		*****		KEG Productions ISBN 1-55971-237-6   1-800-336-5666

		Wolves: A legend returns…		8-G		?		Director:  David Douglas  http://shop.wolf.org/SearchResults.asp?Cat=38

		Nature: Double Feature		4-G		**********		Director:  Bob Landis  http://shop.wolf.org/SearchResults.asp?Cat=38

		Return of the Wolves		11-G		***		KUED-TV  University of Utah Press  800-444-8638 X6771

		Social studies		wolves & people coexist?

		Worldwide Wolves		4-8		*****		http://kidsplanet.org/www/

		Global Status Report		9-12, U		*****		http://www.kidsplanet.org/wolvesarworld.pdf

		The Packs are Back		4-8		*****		http://www.wolfquest.org/pdfs/Wolf%20Recovery%20in%20North%20American%20Lesson.pdf

		Wolves and Farms		4-8		*****		http://www.wolfquest.org/pdfs/Wolves%20and%20Farming%20Lesson.pdf

		Grey Wolves		9-12, U		******		http://www.fws.gov/mountain-prairie/species/mammals/wolf/

		Bioaccumulation in Food Web		11-12, U		**		http://pubs.acs.org/doi/abs/10.1021/es0011966

		Disrupted Yellowstone Web		11-12, U		****		http://www.esajournals.org/doi/abs/10.1890/1051-0761(2001)011%5B0947%3AAMPPIG%5D2.0.CO%3B2

		Disrupted West Texas Web		10-12, U		*****		http://ublib.buffalo.edu/libraries/projects/cases/coyotes/coyotes.html

		Red Wolf Recovery		9-12, U		******		http://www.fws.gov/redwolf/index.html

		Mexican Wolf Recovery		11-12, U		*******		http://www.fws.gov/southwest/es/mexicanwolf/

		Mexican Wolf Reintroduction		11-G		*******		http://www.azgfd.gov/wolf

		Missing & Sorely Missed		11-12, U		*******		http://www.americanscientist.org/bookshelf/pub/missing-and-sorely-missed

		Yellowstone Wolf Forum		11-12, U		*******		http://greateryellowstone.org/forums/viewforum.php?f=20

		Rolf Maughn's Wildlife News		11-12, U		*******		http://wolves.wordpress.com/

		Behavior		canine instinct & learning?

		Wolf Behavior 101		K-6		*****		http://www.wolfcenter.org/education/wolfbehavior.html

		Wolf Postures Lesson		8-G		***		http://www.wolfquest.org/pdfs/Wolf%20Postures%20Lesson.pdf

		Dr. P's Dog Training		8-G		***		http://www.uwsp.edu/psych/dog/dog.htm

		Animal Planet Dog Tips		8-G		***		http://animal.discovery.com/fansites/e-vets/dogbehavior/dogbehavior.html

		Dog body language by Mugford		11-G		********		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Mugford2007.pdf

		Dog Communication		11-G		***		http://en.wikipedia.org/wiki/Dog_communication

		Dog Behavior Questions		8-G		***		http://www.diamondsintheruff.com/behavior.html

		Dog Behavior Online		8-G		***		http://www.dogbehavioronline.com/

		Karen Pryor Academy		11-G		***		http://www.karenpryoracademy.com

		Dog Clicker Training		8-G		***		http://www.clickertraining.com

		Instinct and Learning		11-G		*******		http://www.answers.com/topic/instinct-and-learning

		Wolf ethogram by Packard		U,G		*******		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Packard2003fig2.2.pdf

		Wolf Behavior Pictorial Guide		8-12, U.		******		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Steward1998.pdf

		Canid ethogram (in progress)		11-G		**		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_etho_canid1.pdf

		Wolf howls		11-G		***		Macaulay Library of Animal Sounds and Video, Cornell Lab of Ornithology

		Wolf Quest		8-12		**		http://www.wolfquest.org

		Wolves		11-G		********		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Packard2010.pdf

		…How wolves live in families		11-G		********		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation1.pdf

		Nature of Science		testing hypotheses?

		Behavior Basics		11-G		****		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Behavior_Basics.pdf

		Lab Report		9		****		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Agan_lab_report.pdf

		Observation: Optical Illustions		11-G		****		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation2.pdf

		Inference:  Canine behavior		4-G		****		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation3.pdf

		Wolf Behavior: reproductive…		U,G		******		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Packard2003.pdf

		Scientific writing		U,G		******		2003.  Schulte, B. A. Scientific writing & the scientific method: Parallel "hourglass" structure in form & content. American Biology Teacher 65, 591-594.

		Library Resources		articles and books?

		Everybody's Somebody's Lunch		3-5		****		Mason, Cherie.  Everybody's Somebody's Lunch

		Wolf Pack		4-8		****		1985.  Johnson, Sylvia and Alice Aamodt. 1985. Wolf Pack: Tracking wolves in the wild. Lerner Publications Co.; Minneapolis. (pp 16-17)

		Scruffy: a wolf finds his place…		4-8		********		Brandenburg, Jim.  Scruffy: a wolf finds his place in the pack.  http://www.amazon.com/Scruffy-Wolf-Finds-Place-Pack/dp/0802776027/ref=sr_1_4?ie=UTF8&s=books&qid=1249579377&sr=1-4

		The Wolves are back		4-8		*****		Craighead George, Jean.  The wolves are back

		Look to the North: wolf pup…						Craighead George, Jean.  Look to the North:  a wolf pup diary

		Call of the wolf		4-12,G		?		Call of the wolf and CD set

		Man Meets Dog		4-12,U,G		*****		1953. Lorenz, Konrad. Man meets dog. Penguin Books: New York. (pp 117-118)

		World of the Wolf		6-12		**		1968. Rutter, Russell and Douglas Pimlott. 1968. The world of the wolf. J.B. Lippincott Co.: New York. (p43)

		Wolves		6-12		***		1989.  Savage, Candace.  Wolves.  Sierra Club Press: San Francisco.  159 pp.

		Society of Wolves		6-12		***		1993.  McIntyre, Rick.   A Society of Wolves:  National Parks and the Battle over the Wolf.  Voyageur Press: Stillwater, Minn.

		Way of the Wolf		8-U		****		1988.  Mech, L. David.  The Way of the Wolf.  Voyageur Press: Stillwater, Minn 120 pp.  http://www.davemech.org/books.html

		Arctic Wolf		8-U		****		1988.  Mech, L. David. The Arctic Wolf: Living with the pack.  Voyageur Press: Stillwater, Minn 128 pp.  http://www.davemech.org/books.html

		Wolves of the High Arctic		8-U		****		1992.  International Wolf Center. Wolves of the high arctic.  Voyageur Press: Stillwater, Minn.  126 pp.)

		Canine Behavior						Handelman, Barbara.  Canine Behavior:  A photo illustrated handbook.

		Expression of the Emotions…		8-G		**		1872. Darwin, Charles. The Expression of the Emotions in Man and Animals. The University of Chicago Press: Chicago. (pp50-51)

		Dogs eyes have it		11-G		******		2005.  Arney, The dogs eyes have it.  BBC news, 6/03/2003  http://news.bbc.co.uk/go/pr/fr/-/2/hi/science/nature/2956766.stm

		Do dogs think?		11-G		******		2005.  Katz, J. Do dogs think?  Owners assume their pet's brain works like their own.  That's a big mistake.  Article URL: http://slate.msn.com/id/2127419/.

		Fido can place your face.		11-G		******		2007.  Miller, G. Fido can place your face.  Science NOW Daily News.  http://sciencenow.sciencemag.org/cgi/content/full/2007/104/1

		Genetics ... dogs		11-G		******		2007.  Ostrander, Elaine.  Genetics and the shape of dogs.  American Scientist. 95:406.   http://www.americanscientist.org/issues/feature/2007/5/genetics-and-the-shape-of-dogs/7

		Animal Emotions		11-G		******		https://www.psychologytoday.com/blog/animal-emotions/200909/going-the-dogs-is-good-idea-its-not-dog-eat-dog-world

		…battle over wolves		11-G		***		2008  Johnson, Kirk.  In the west, a fierce battle over wolves. New York Times.  April 13, 2008.   http://www.nytimes.com/2008/04/13/us/13wolves.html?ref=science

		Domestic dog origins…		11-G		******		2009.  Burns, Judith.  Domestic dog origins challenged.  BBC news. http://news.bbc.co.uk/2/hi/science/nature/8182371.stm

		Alpha status, dominance...		11-G		***		Mech, L. David. 1999. Alpha Status, Dominance, and Division of Labor in Wolf Packs. Canadian Journal of Zoology 77(8):1196-1203.  http://www.wolf.org/wolves/learn/basic/resources/mech_pdf_5.asp

		Wolves		12, U, G		******		2003.  Mech, L.D. and Boitani, L. (editors) 2003.  Wolves:  Behavior, Ecology and Conservation.  University of Chicago Press: Chicago

		Behavioural Biology of Dogs		12, U, G		*****		2007.  Jensen, Per.  The Behavioural Biology of Dogs.  CAB International:  Cambridge

		Ancient DNA evidence		U,G		**		2002.  Leonard J. A., Wayne R.K., WheelerJ., Valadez R., Guillen S., Vila, C. Ancient DNA evidence for old world origin of new world dogs.  Science: 298: 1613-1616

		Social cognitive evolution		U,G		**		2005.  Hare et al.  Social cognitive evolution is a correlated by-product of experimental domestication.  Current Biology 15: 226-230

		Decline and recovery….		U,G		******		2005.  Mech, L. D.  Decline and recovery of a high arctic wolf-prey system.  Arctic. 58:  305-307.   http://www.wolf.org/wolves/learn/basic/resources/mech_pdf.asp

		A proposed ethogram…		U,G		**		2007.  MacNulty, D. R., Mech, L. D., and Smith, D. W. A proposed ethogram of large-carnivore predatory behavior, exemplified by the wolf. Journal of Mammalogy 88(3):595-605.

				TEACHER SOURCES:  PREDATORS- WOLVES

		KEYWORD		Size		Rating		Source

		TEKS/Lesson plans/Guides

		TEKS & Wolf Workbook		59kb		***		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_TEKS.pdf

		Wolf workbook Teachers Manual		355kb		******		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_teachers_manual.pdf

		Annotated wolf workbook		487kb		******		http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.xls

		Wolf workbook Teachers Guide		284M		***		http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.pdf

		Lesson plans				******		http://www.wolfcenter.org/education/lessonplans.html

		Gray wolf : gray matter				******		http://www.wolf.org/wolves/learn/educator/gwgm/gwgm_pdfs.asp

		Wolf Loan Box				******		http://www.wolf.org/wolves/learn/educator/loanbox.asp

		Everybody's Somebody's Lunch				****		Mason, Cherie.  Everybody's Somebody's Lunch- Teacher's Guide  http://shop.wolf.org/SearchResults.asp?Cat=70

		Which scientific method…						2005.  Bonner, J. J. 2005: Which Scientific Method should we teach & when? American Biology Teacher 67, 262-264.

		Moving from didactic to inquiry-based instruction…						2006  Lord, T. & Orkwiszewski, T. 2006: Moving from didactic to inquiry-based instruction in a science laboratory. American Biology Teacher 68, 342-345.

		Knowledge

		Preconceptions re. food chains						http://www3.interscience.wiley.com/journal/112752855/abstract?CRETRY=1&SRETRY=0

		Darwin's Missing Link						2006.  Catley, M. Darwin's missing link-- a novel paradigm for evolution education.  Published online 27 April 2006 in Wiley InterScience (www.interscience.wiley.com).

		Man Meets Wolf						http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation2.pdf

		Mexican Wolf Recovery…						http://wfsc.tamu.edu/jpackard/share/mypubs/bernal_etal2009.pdf

		Wildlife Damage Management						http://www.aphis.usda.gov/wildlife_damage/

		Wildlife Damage Publications						http://www.aphis.usda.gov/wildlife_damage/nwrc/research/predator_ecology/publications.shtml

		Wildlife Services Brochures						http://www.aphis.usda.gov/wildlife_damage/ws_brochures.shtml

		Debunking dominance theory						http://www.clickertraining.com/node/2297

		Dogs and humans						2007.  Flannery, M. C. 2007: Dogs and humans. American Biology Teacher 69, 422-425.

		Cognition in domestic dogs						2008.  Clotfelter, E. D. & Hollis, K. L. 2008: Cognition in domestic dogs: Object permanence & social cueing. American Biology Teacher 70, 293-298.

		Skills

		Studies of animal behavior…						1983.  Duvall, D. & Gern, W. A. 1983: STUDIES OF ANIMAL BEHAVIOR - THE STATE OF THE ART. American Biology Teacher 45, 305-&.

		Study of animal behavior in a zoo						1985.  Settel, J. 1985: STUDY OF ANIMAL BEHAVIOR IN A ZOO. American Biology Teacher 47, 270-274.

		Adding behavior to thinking about structures & function						2008.  Jordan, R., Gray, S., Demeter, M., Liu, L. & Hmelo-Silver, C. 2008: Adding behavior to thinking about structures & function. American Biology Teacher 70, 329-330.

		Cricket behavior….						2008.  Rop, C. J. Cricket behavior: Observing insects to learn about science & scientific inquiry. American Biology Teacher 70, 235-240.
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		Sources & Support
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		…cooperative learning groups						2007.  Wood, B. S. 2007: Learning biology while constructing cooperative learning groups: The first 15 minutes. American Biology Teacher 69, 330-330.
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TEKS

		

				TEKS- Texas Essential Knowledge and Skills

						SOURCE:  The provisions of this §112.21 adopted to be effective September 1, 1998, 22 TexReg 7647. Subchapter B.  Middle School; interpreted by Jane M. Packard, Ph.D.

		Worksheet #		TEKS #		What knowledge will be tested? &		What skills will be tested?		How does this workbook apply?

		All		(3)		"Students…identify life processes and the relation between structure and function of organisms."				This workbook focuses on the structure and function of social behavior.  It is a life process related to how organisms gain nutrients and reproduce genotypes.

		All		(4)		"Science is a way of learning about the natural world.  Students should know how science has built a vast body of changing and increasing knowledge described by physical, mathematical and conceptual models, and also should know that science may not answer all questions."				This workbook focuses on animal groups as one example of the natural world.  Each time the student completes a cycle of worksheets using 4 steps of the scientific method, additional information is provided from the published literature.  This demonstrates how the body of knowledge has increased over time, because the articles are both chronological and reflective of technological advances.  The three resulting mental models are presented, and students are invited to identify questions that are not answered by these scientific studies.

		All		(5)		"A system is a collection of cycles, structures, and processes that interact.  Students should understand a whole in terms of its components and how these components relate to each other and to the whole.  All systems have basic properties that can be described in terms of space, time, energy and matter.  Change and constancy occur in systems  and can be observed and measured as patterns.  These patterns help to predict what will happen next and can change over time."				A group of animals, in this case dogs or wolves, is viewed as a system.  The components of this system are the individual animals.  How they relate to each other is measured in terms of their interactions.  Different qualities of each individual (component) are described in terms of gender (male, female, unknown), age (pups, junior, senior) and breeding condition (immature, non-breeder, breeder).  The system is described in terms of space and time in worksheets A5-A8, and in terms of access to energy and matter in worksheets A9-A12.  Constancy of pattern is investigated for individuals (CAUSE) and populations (FUNCTION).  Changing processes are investigated for  individuals (DEVELOPMENT) and populations (EVOLUTION).

				(6)		"Investigations are used to learn about the natural world.  Students should understand that certain types of questions can be answered by investigations, and that methods, models and conclusions built from these investigations change as new observations are made.  Models of objects and events are tools for understanding the natural world and can show how systems work.  They have limitations and based on new discoveries are constantly being modified to more closely reflect the natural world."				Students are invited to investigate their own thoughts and experiences related to groups of dogs and wolves in the natural world, as well as learning about how scientists have investigated canid behavior in captive and field studies.  Three models are compared: "LADDER", "BRANCHED", and "CIRCLE". Exercises are designed so students identify the limitations of each model and how the discovery of additional information led to modification of earlier models of wolf packs.

		O1, O2, O3		(6.2)(B)				"collect data by observing.."		green worksheets (A1, A5, A9)

		O1, O2, O3		(6.2)(C)				"analyze and interpret information ... from direct ... evidence		green worksheets: direct evidence is from observations

		O1, O2, O3		(6.2)(E)				"construct graphs, tables, maps and charts using tools including computers to organize, examine and evaluate data"		green sheets- tables; blue sheets- charts; yellow sheets- graphs; computer tools

		Q1, Q2, Q3		(6.2)(A)				"plan and implement investigative procedures including asking questions, formulating testable hypotheses, and selecting and using equipment and technology"		Blue worksheets:  A2, A6, A10

		Q1, Q2, Q3		(6.3)(C)				"represent the natural world using models and identify their limitations"		blue worksheets:  The models are presented in charts; orange worksheets:  the limitations are identified .

		Q1, Q2, Q3		(6.10)(A)		"differentiate between structure and function"				blue worksheets:  Cause questions address social structure and Function questions address social function

		M1, M2, M3		(6.2)(B)				"collect data by ...measuring"		yellow worksheets (A3, A7, A11)

		M1, M2, M3		(6.2)(C)				"analyze and interpret information ... from direct ... evidence		yellow worksheets; direct evidence is from  measurements

		M1, M2, M3		(6.4)(A)				"collect, analyze, and record information using tools including timing devices….calculators, field equipment..computers"		yellow worksheets:  Students are encouraged to collect their own data on canid groups, using a video or still camera.  They may use a stopwatch or triathlon watch to record the duration of video clips or the number of snapshots within a period of time.  They are asked to choose whether a video or snapshot photo is more appropriate to collect the data they would need to test hypotheses.

		M1, M2, M3		(6.4)(B)				"identify patterns in collected "information, including percent, average, range and frequency"		yellow worksheets (A3, A7, A11)

		A1, A2, A3		(6.2)(C)				"analyze and interpret information to construct reasonable explanations from... indirect evidence		orange worksheets (A4, A8, A12);  indirect evidence is from readings

		A1, A2, A3		(6.2)(D)				"communicate valid conclusions"		orange worksheets (A4, A8, A12)

		A1, A2, A3		(6.3)(A)				"analyze, review and critique scientific explanations, including hypotheses and theories as to their strengths and weaknesses using scientific evidence and information"		orange worksheets (A4, A8, A12)

		A1, A2, A3		(6.3)(D)				"evaluate the impact of research on scientific thought, society and the environment"		orange worksheets: As an optional extension, students are invited to explore what was happening in world and national history at the time their readings were published, and to interview elders about potential impacts of history and technology on scientific thought.

		A1, A2, A3		(6.3)(E)				"connect Grade 6 science concepts with the history of science and contributions of science"		orange worksheets: As an optional extension, students are invited to search for when the word "social system" was first applied to humans and then to other animal groups.  A supplemental video on social impacts of "systems thinking" is recommended, which could be obtained in local libraries or stores.

		A1, A2, A3		(6.5)(A)		"identify and describe a system that results from the combination of two or more systems…"				orange worksheets: Cause questions are answered in terms of which physiological systems (respiratory, muscular, hormone, sensory) are underlying certain behaviors; the organism is made up of physiological systems; the social system is made up individuals in groups, groups in populations, and populations within species.

		A1, A2, A3		(6.5)(B)		"describe how the properties of a system are different from the properties of its parts"				orange worksheets:  How is the behavior of canid groups made up of each individual's behavior?

		A1, A2, A3		(6.8)(C)		"describe energy flow in living systems including food chains and food webs"				orange worksheets:  Function questions are phrased in terms of energy expended and energy gained as a result of individuals joining or leaving groups.

		A1, A2, A3		(6.10)(C)		"identify how structure complements function at different levels of organization including organs, organ systems, organisms and populations"				orange worksheets:  the first cycle (A1-A4) addresses the level of organ systems within individual organisms, the second cycle (A5-A8) addresses individuals within groups, and the third cycle (A9-A12) addresses groups within populations

		A1, A2, A3		(6.11)(A)		"identify some changes in traits that can occur over several generations through natural occurrence and selective breeding"				orange worksheets:  answers to Evolution questions

		A1, A2, A3		(6.11)(B)		"interpret the role of genes in inheritance"				orange worksheets:  answers to Development questions

		A1, A2, A3		(6.12)(A)		"identify responses in organisms to…hunger"				orange worksheets:  answers to Cause questions





Teacher Sources

		

				TEACHER SOURCES:  PREDATORS- WOLVES

		KEYWORD		Source

		TEKS/Lesson plans/Guides

		TEKS & Wolf Workbook		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_TEKS.pdf

		Wolf workbook Teachers Manual		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_teachers_manual.pdf

		Annotated wolf workbook		http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.xls

		Wolf workbook Teachers Guide		http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.pdf

		Lesson plans		http://www.wolfcenter.org/education/lessonplans.html

		Gray wolf : gray matter		http://www.wolf.org/wolves/learn/educator/gwgm/gwgm_pdfs.asp

		Wolf Loan Box		http://www.wolf.org/wolves/learn/educator/loanbox.asp

		Everybody's Somebody's Lunch		Mason, Cherie.  Everybody's Somebody's Lunch- Teacher's Guide  http://shop.wolf.org/SearchResults.asp?Cat=70

		Which scientific method…		2005.  Bonner, J. J. 2005: Which Scientific Method should we teach & when? American Biology Teacher 67, 262-264.

		Moving from didactic to inquiry-based instruction…		2006  Lord, T. & Orkwiszewski, T. 2006: Moving from didactic to inquiry-based instruction in a science laboratory. American Biology Teacher 68, 342-345.

		Knowledge

		Preconceptions re. food chains		http://www3.interscience.wiley.com/journal/112752855/abstract?CRETRY=1&SRETRY=0

		Darwin's Missing Link		2006.  Catley, M. Darwin's missing link-- a novel paradigm for evolution education.  Published online 27 April 2006 in Wiley InterScience (www.interscience.wiley.com).

		Man Meets Wolf		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation2.pdf

		Mexican Wolf Recovery…		http://wfsc.tamu.edu/jpackard/share/mypubs/bernal_etal2009.pdf

		Wildlife Damage Management		http://www.aphis.usda.gov/wildlife_damage/

		Wildlife Damage Publications		http://www.aphis.usda.gov/wildlife_damage/nwrc/research/predator_ecology/publications.shtml

		Wildlife Services Brochures		http://www.aphis.usda.gov/wildlife_damage/ws_brochures.shtml

		Debunking dominance theory		http://www.clickertraining.com/node/2297

		Dogs and humans		2007.  Flannery, M. C. 2007: Dogs and humans. American Biology Teacher 69, 422-425.

		Cognition in domestic dogs		2008.  Clotfelter, E. D. & Hollis, K. L. 2008: Cognition in domestic dogs: Object permanence & social cueing. American Biology Teacher 70, 293-298.

		Skills

		Studies of animal behavior…		1983.  Duvall, D. & Gern, W. A. 1983: STUDIES OF ANIMAL BEHAVIOR - THE STATE OF THE ART. American Biology Teacher 45, 305-&.

		Study of animal behavior in a zoo		1985.  Settel, J. 1985: STUDY OF ANIMAL BEHAVIOR IN A ZOO. American Biology Teacher 47, 270-274.

		Adding behavior to thinking about structures & function		2008.  Jordan, R., Gray, S., Demeter, M., Liu, L. & Hmelo-Silver, C. 2008: Adding behavior to thinking about structures & function. American Biology Teacher 70, 329-330.

		Cricket behavior….		2008.  Rop, C. J. Cricket behavior: Observing insects to learn about science & scientific inquiry. American Biology Teacher 70, 235-240.

		Behavior Basics		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Behavior_Basics.ppt

		Lab Report		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Agan_lab_report.pdf

		Scientific writing & the scientific method		2003.  Schulte, B. A. 2003: Scientific writing & the scientific method: Parallel "hourglass" structure in form & content. American Biology Teacher 65, 591-594.

		Observation: Optical Illustions		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation2.ppt

		Inference:  Canine behavior		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation3.ppt

		Notes- Measuring Behavior		1993.  Martin, P. & Bateson, P.  Measuring Behavior.  Cambridge University Press:  Cambridge; http://wfsc.tamu.edu/jpackard/discover/wfscCourses/WFSC620/labs/NOTMAR93.pdf

		Handbook of Ethology		1996.  Lehner, P.H.  Handbook of Ethological Methods, 2nd Edition.  Cambridge University Press: Cambridge

		Freeware - EthoLog		http://www.ip.usp.br/ebottoni/EthoLog/ethohome.html

		Freeware -JWatcher		http://galliform.psy.mq.edu.au/jwatcher/

		Sources & Support

		PBS for Teachers		http://www.pbs.org/teachers/search/resources/?q=wolf&x=45&y=14

		Sources-by age		http://dmoz.org/Kids_and_Teens/School_Time/Science/Living_Things/Animals/Mammals/Wolves/

		Wikipedia		http://www.wikipedia.org/

		Google Scholar		http://scholar.google.org

		BLOG- Reconnect with Nature		http://www.reconnectwithnatureblog.com/

		BLOG- Dog Behavior		http://www.dogbehaviorblog.com/

		BLOG- Nature's Partners		http://blogs.tamu.edu/jmpackard/2008/04/01/wolf-workbook-wfsc-422/

		Professional Development

		Workshop- Wolf Workbook		http://wfsc.tamu.edu/jpackard/scienceinaction/pred_Agan2005.pdf

		Presentation...Wolf Workbook		http://wfsc.tamu.edu/jpackard/share/Agan_ppt_2009.pdf

		Development…Wolf Workbook		http://wfsc.tamu.edu/jpackard/share/Agan2009.pdf

		Yellowstone Wolf Tracker		http://www.wolftracker.com/

		Improving student's questions in inquiry labs		Marbach-Ad, G. & Claassen, L. A. 2001: Improving students' questions in inquiry labs. American Biology Teacher 63, 410-419.

		Teaching & learning the scientific method		2001.  McPherson, G. R. 2001: Teaching & learning the scientific method. American Biology Teacher 63, 242-245.

		Inquiry based teaching….		2004.  Rehorek, S. J. 2004: Inquiry-based teaching - An example of descriptive science in action. American Biology Teacher 66, 493-499.

		Practical advice for teaching inquiry-based science…		2005.  Wilke, R. R. & Straits, W. J. 2005: Practical advice for teaching inquiry-based science process skills in the biological sciences. American Biology Teacher 67, 534-540.

		Evolution and development are not the same		2005.  Werth, A. J. 2005: Evolution & development are not the same. American Biology Teacher 67, 201-202.

		…opportunities to reason like evolutionary biologists		2005.  Passmore, C., Stewart, I. & Zoellner, B. 2005: Providing high school students with opportunities to reason like evolutionary biologists. American Biology Teacher 67, 214-221.

		Communicating the nature of science….		2006.  Wieder, W. 2006: Communicating the nature of science through historical perspectives on science. American Biology Teacher 68, 200-205.

		…cooperative learning groups		2007.  Wood, B. S. 2007: Learning biology while constructing cooperative learning groups: The first 15 minutes. American Biology Teacher 69, 330-330.

		The natural selection….		2007.  Robbins, J. R. & Roy, P.The natural selection: Identifying & correcting non-science student preconceptions through an inquiry-based, critical approach to evolution. American Biology Teacher 69, 460-+.

		Teachers who …don't…teach evolution properly		2008.  Wiles, J. R. & Branch, G. 2008: Teachers who won't, don't, or can't teach evolution properly: A burning issue. American Biology Teacher 70, 6-7.

		Seeing might not mean believing		2008.  Cavallo, A. M. L. & McCall, D. 2008: Seeing May Not Mean Believing: Examining Students' Understandings & Beliefs in Evolution. American Biology Teacher 70, 522-+.

		…Addressing Evolutionary Misconceptions		2009.  Burton, S. R. & Dobson, C. 2009: Spork & Beans: Addressing Evolutionary Misconceptions. American Biology Teacher 71, 89-91.

		…Project based evolution unit…		2009.  Cook, K. 2009: A Suggested Project-Based Evolution Unit for High School: Teaching Content Through Application. American Biology Teacher 71, 95-98.

		Teaching evolution through inquiry-based lessons		2009.  Desantis, L. R. G. 2009: Teaching Evolution Through Inquiry-Based Lessons of Uncontroversial Science. American Biology Teacher 71, 106-111.

		Inquiry learning…		2009.  MacKenzie, A. H. 2009: Inquiry Learning: Elements of Confusion and Frustration Response. American Biology Teacher 71, 264-266.
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Sources-by age
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http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.xls

http://wfsc.tamu.edu/jpackard/scienceinaction/pred_teachers_manual.pdf

Wolf workbook Teachers Manual

http://www.aphis.usda.gov/wildlife_damage/nwrc/research/predator_ecology/publications.shtml

Wolf Loan Box

http://www.wolfcenter.org/education/lessonplans.html

Lesson plans

Debunking dominance theory

Lab Report

http://www.aphis.usda.gov/wildlife_damage/ws_brochures.shtml

Wildlife Services Brochures

Wildlife Damage Publications

http://www.aphis.usda.gov/wildlife_damage/

Wildlife Damage Management

http://wfsc.tamu.edu/jpackard/share/mypubs/bernal_etal2009.pdf

Mexican Wolf Recovery…

http://wfsc.tamu.edu/jpackard/scienceinaction/pred_presentation2.pdf

Man Meets Wolf

TEKS & Wolf Workbook

Annotated wolf workbook

http://wfsc.tamu.edu/jpackard/scienceinaction/pred4teachers.pdf

Wolf workbook Teachers Guide







































