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ABSTRACT 

 

This study examined the impact of a professional development program centered on authentic 

science inquiry, evolutionary and geological concepts, and nature of science. We developed 

cases of three upper elementary teachers as they participated in the professional development 

program and tracked how they enacted an innovative curriculum centered on an authentic 

investigation in their classrooms. We used a range of data sources to answer the following 

questions:  1) Is there evidence that the PD influenced teachersô subject matter knowledge and 

views of inquiry and NOS? 2) Is there evidence that the PD influenced teachersô classroom 

practice with respect to inquiry? During the year we visited each teacherôs classroom and had 

numerous conversations with the teachers. Findings indicated that teachers used more aspects of 

inquiry in their classroom following the professional development. Additionally, there appeared 

to be a critical level of subject matter knowledge and views on inquiry and nature of science that 

facilitated teachers towards more complex inquiry-based instruction. Teachers who were closer 

to this level had greater success changing their instructional practices to be more aligned with 

inquiry-based teaching. Professional development that supports teachers in reflecting on how 

their teaching practice relates to their views and changing views may support teachers in 

reaching this threshold more quickly. 
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In the past decade, science education reform in the United States has advocated changing 

from an emphasis on direct instruction to an emphasis on inquiry-based instruction (American 

Association for the Advancement of Science, 1989, 1993; National Research Council [NRC], 

1996; 2000; National Science Teachersô Association Position-Statement, 1998). Inquiry-based 

science instruction is a teaching approach where students investigate scientifically oriented-

problems and propose explanations based on the evidence they gather (NRC, 1996, 2000). 

Understandings of scientific inquiry include knowledge of how scientists conduct their work and 

concepts related to the nature of science (NOS).Although science education reform efforts 

highlight the importance of inquiry, there is limited evidence that the majority of teachers 

actually carry out inquiry-based instruction in their classrooms.  

 

There are a variety of reasons why inquiry-based instruction is not commonly used, 

including: perceived time constraints due to high-stakes testing; unfamiliarity with how science 

is practiced (Deboer, 2004); inadequate preparation in science (Krajcik, Mamlok, Hug, & 2000), 

or a lack of understanding inquiry. Inquiry-based teaching is a complex and sophisticated way of 

teaching that demands significant professional development (Crawford, 2000, 2007). 

Professional development has been regarded as a cornerstone for the implementation of 

standards-based reform such as inquiry (Committee on Science and Mathematics Teacher 

Preparation, 2001).  Although there have been numerous studies published on teacher 

professional development related to inquiry, few studies have reported empirical evidence of 

what actually occurs in the classroom following engagement in a professional development 

experience related to inquiry. For instance, how does teacher learning in a professional 

development relate to what occurs in the classroom? What aspects of inquiry do teachers take 

from professional development and in turn, translate to their classrooms? To what extent do 

teachers use reform-based materials in the classroom gained from professional development; and 

if they choose not to use these materials, why not? The answers to these questions are important, 

because investigating them will contribute to the literature of the impact of teacher professional 

development on inquiry-based learning and teaching in science classrooms, and the literature of 

inquiry-based curriculum development (Minstrell & van Zee, (Eds.), 2000).  

  

This study documented and explored the understandings and practices of a cohort of 

science teachers as they participated in the first year of a professional development project. We 

designed the program based on the hypothesis that teachers need to have adequate preparation in 

science content knowledge, and opportunities for learning and teaching through inquiry, in order 

to enact inquiry-based teaching in their classrooms (Loucks-Horsley, Hewson, Love, & Stiles, 

1998). Thus, the summer institute was designed to be inquiry-based and content-rich. Another 

assumption of the project involved the importance of the professional developers collaborating 

with teachers in understanding the challenges of implementing an innovative curriculum. In this 

sense, the research addresses the theme of the NARST 2010 conference, Research into Practice: 

Practice Informing Research. In this study we investigate the impact of a year-long inquiry 

professional development program on teacher learning and classroom practice related to inquiry-

based instruction.  
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Theoretical Framework 

Teaching Science as Inquiry 

Teaching science as inquiry is an important component to reforming science education 

(AAAS, 1989; NRC, 1996). Inquiry-based instruction involves supporting students in 

investigating authentic questions and using data as evidence to answer these questions 

(Crawford, 2000). In order for teachers to enact inquiry-based instruction in their classrooms it 

seems reasonable that they will need to develop their own abilities to do inquiry, understandings 

about inquiry, and the pedagogical skills necessary to teach science as inquiry. Abilities to do 

inquiry parallel research and reasoning skills used by scientists in their work, including: asking 

and identifying questions, planning and designing investigations, using data, and connecting data 

with explanations (NRC, 2000). Understandings about inquiry reflect the philosophical and 

socio-historical natures of scientific inquiry (NOSI) and nature of science (NOS) such as 

understanding how scientists do their work (NRC, 2000); that is, realizing that scientists ask 

questions, perform different types of investigations, and produce explanations based on 

interpreting these observations. Engaging teachers in authentic scientific reasoning similar to 

what scientists do, through investigations (Chinn & Malhotra, 2002), may support teachers in 

developing inquiry abilities and understanding about inquiry. At the same time, supporting 

teachers to reflect on how their authentic experiences relate to their knowledge, beliefs, and 

teaching practice may support teacher learning and change (Richardson, 1996; Tobin, Briscoe, & 

Holman, 1990; Tobin & LaMaster, 1995).   

 

Pedagogical Content Knowledge 

 Pedagogical content knowledge (PCK), a construct coined by Shulman (1986, 1987), has 

been used to describe the knowledge possessed by expert teachers that allows them to effectively 

engage their students in learning. Included in a teacherôs PCK are content knowledge, 

pedagogical knowledge, and knowledge about the context where a teacher works (Gess-

Newsome, 1999). The construct of PCK may be useful in considering how to support teachers in 

developing expertise in teaching science as inquiry through a professional development 

intervention, as well as to help explain reasons for teacher change. By purposefully addressing 

components of PCK, such as the content knowledge of inquiry, and content knowledge of 

particular subject matter, and the pedagogy of inquiry, professional developers can identify and 

emphasize aspects of PCK that will be most useful in enhancing a participantôs teaching practice. 

Additionally, assessing components of PCK (e.g. measuring changes in content knowledge or 

views of inquiry) can be used to determine the influence of a professional development on 

aspects of teachersô PCK and may help to explain changes in teacher practice, or lack thereof, 

following a professional development experience. 

 

Method and Data Sources 

We used a mixed methods approach consisting of qualitative and quantitative data from 

multiple sources (Tashakkori & Teddlie, 1998). Our study focused specifically on a group of 

teachers who engaged in the first year of a two-year professional development program. Our 

research questions were: 

1) Is there evidence that the PD influenced teachersô subject matter knowledge and views of 
inquiry and NOS? 

2) Is there evidence that the PD influenced teachersô classroom practices with respect to 
inquiry? 
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Context of Study  

This study was conducted within the Fossil Finders project. Fossils Finders is a multi-

year National Science Foundation funded grant with the following goals: creating an authentic 

context to enhance childrenôs and teachersô understandings of NOS and evolutionary concepts, 

motivating children to learn more about science, and developing educational materials that help 

teachers and children understand inquiry. As part of the project teachers and students participate 

in an ongoing scientific research study investigating how sea life responded to changes in the 

environment during the Devonian Period in central NY. Our study focused on the inquiry-based 

teacher professional development (PD) experiences associated with the Fossil Finders project. 

We examined the PD experiences which included 1) a six-day summer resident institute and 2) 

teachersô efforts to enact the Fossil Finders curriculum with support, during the following 

academic year. 

 

Summer Institute 

The summer institute was designed to support teachers in learning content knowledge 

including evolution, geology, nature of scientific inquiry (NOSI) and nature of science (NOS), 

and inquiry process skills, as well as supporting teachers in changing their teaching practice 

towards a more inquiry-based approach (See Appendix A for summer institute agenda). During 

the summer institute teachers experienced the Fossil Finders curricular materials as learners, 

participated in several paleontology/geology field trips, and collected and analyzed data as they 

took part in the Fossil Finders investigation. Further, teachers critically reflected on their 

experiences. The Fossil Finders curriculum was divided into a series of background lessons and 

the investigation. Background lessonsðthe lessons leading up to the actual investigationðwere 

designed to give participants experience with the science concepts and process skills they would 

use with their own students. Professional development instructors modeled each background 

lesson during the summer institute. Project teachers participated in these lessons from the 

perspective of learners. Teachers also visited several field sites with scientists. The purpose of 

the field trips was to better understand the overall geological context of the Devonian Period in 

central New York. While in the field, teachers observed the rocks and fossils and were guided by 

scientists in making inferences about the history of each site and how the different sites related to 

one another. Participants collected rock and fossil samples from each site. These samples would 

later serve as reference sets and teaching samples for their classrooms. At one site, teachers 

collected scientific samples for the actual Fossil Finders investigation. Some of these samples 

were used by the teachers during the summer institute as the participated in the Fossil Finders 

investigation from the perspective of learners. Teachers analyzed the samples as data and made 

inferences about the Devonian Sea. The rest of these samples were shipped to each teacherôs 

school and would be used when the teacher conducted the investigation with his or her students. 

Additionally, throughout the summer institute, teachers were introduced to the essential features 

of inquiry (NRC, 2000) and they learned about certain aspects of NOS reported to be accessible 

to K-12 students (Lederman, Abd-El-Khalick, Bell, & Schwartz, 2002). Teachers also discussed, 

with fellow participants, how the enactment of the Fossil Finders background lessons and 

investigation might play out in their classrooms. 

 

Enactment of Background Lessons and Investigation 

After participating in the summer institute, teachers enacted the designed Fossil Finders 

inquiry-based curriculum (see Appendix B) including the background lessons and scientific 
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investigation in their classrooms. Throughout the school year, we asked teachers to reflect on 

their enactment of lessons through an online discussion board moderated by professional 

development instructors. Here, teachers were asked to write reflections and suggestions as they 

taught each lesson from the Fossil Finders curriculum and share ideas and resources with their 

peers. Initially, we intended the discussion board as a tool to encourage teacher reflection, as a 

support network for teachers in the field, and also, as a data source, to better understand what 

teachers did in their classrooms and why. However, teachers mainly used this tool to support one 

another with ideas and make revisions to the background lessons and investigation.  

 

Participants  

Ten certified New York State teachers were chosen to participate in the Fossil Finders 

program. These teachers were selected from an application pool of over 30, fifth through ninth 

grade teachers. Since we were interested in tracking changes in practice resulting from the 

professional development with respect to inquiry, we selected teachers having a range of 

teaching qualities. We used the research on professional development to inform our criteria for 

selection. Thus, applicants in their first two years of teaching service were not considered for the 

program since novice teachers generally have simplistic views of teaching and learning (Geddis, 

1993). In addition, studies have shown that new teachers are often unable to change their 

teaching practice or enact constructivist forms of instruction until they have had sufficient 

teaching experience combined with professional development to reflect on their experiences 

(Adams & Krockover, 1997; Luft, 2001).  Project teachers were selected in order to obtain a 

representative sample of the applicants. Selections were made based on the following criteria: 

quantity of science courses in their academic background, quantity of science research 

experience, teaching experience (years), quantity of professional development experience, what 

they hoped to gain, their willingness to participate in the project, location within two-hours of the 

researchersô university, and student demographic data. Each of the selected teachers was paid a 

stipend for his or her participation in Fossil Finders. Project teachers also received curriculum 

materials, the use of a laptop computer, and a digital camera.     

 

Selection of Cases 

From these 10 teachers, three participants (John, Kendra, and Melissaðall pseudonyms) 

were purposively selected as cases in order to develop contrasting cases between three teachers 

with similar teaching characteristics (Yin, 1991). These teachers were chosen based on their 

willingness to be observed, similar teaching characteristicsðthrough which we inferred a similar 

knowledge and views base, and the fact that they were not teaching science as inquiry before the 

summer institute. We selected a fourth teacher, Thomas (also a pseudonym), as a comparison for 

the others. Thomas was a veteran teacher with extensive subject matter knowledge, teaching 

expertise, and personal experience with Devonian fossils. Prior to the Fossil Finders professional 

development, we determined he was already teaching science as inquiry
1
. He was chosen to 

                                                           
1
 When I, the corresponding author, first visited Thomasôs classroom, I met him in the hallway as he was discussing 

an independent inquiry project with one of his students. The two were talking about water level data the student had 

accessed from the town library on a nearby river. The student was investigating why recent floods had been more 

damaging than larger historical floods. Thomas suggested the student contact some local resources (scientists, etcé) 

to help him make sense of the data. He pointed out several times, that this was the studentôs project; he would have 

to figure things out. Additionally, in interviews and group discussions Thomas demonstrated his view of inquiry. 
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participate in the program because we felt he could support his fellow teachers who had less 

expertise in teaching inquiry and the subject matter. Since we did not expect to see much change 

in Thomas, we used him as a metric by which we could measure change in other participants 

(See Table 1 for teachersô backgrounds).   

 

Table 1 Comparison and Case Teachersô Backgrounds 

 

Teacher Thomas 

Comparison 
John 

Case 1 
Kendra 

Case 2 
Melissa 

Case 3 

Grade Level  8-9
th
 5

th
 5

th
 5

th
-6

th
 

Teaching 

Experience 

30 years 

 

4 years 

 

4 years 

 

5 years 

 

Education MA Geology, 

MS Earth Sci. Ed 

BA International. 

Relations, MED 

BA Culture/Arts, 

MSEE 

BS Psychology, 

MSEE 

 

College Science 

Courses  

31+ 2 1 1 

# Professional 

Development 

workshops 

Multiple 

 

2 3 9 

Research 

Experience  

Multiple 

 

None None None 

 

 

Data Collection & Analysis 

We administered a pre-post summer-institute instrument, which included a subject matter 

knowledge assessment and views of inquiry and NOS questionnaire. The purpose of the 

instrument was to measure the impact of the summer institute on teachersô subject matter 

knowledge and views of inquiry and NOS. Additionally, we developed multiple cases and 

conducted cross-case comparisons to determine similarities and differences between three 

teachers (Creswell, 1998; Merrian, 1988). The purpose of developing the cases was to 

characterize each teacherôs teaching practice before and after the summer institute, to determine 

if there was any change related to inquiry-based instruction. The following details the data 

sources and analysis for each research question.      

 

Question 1. We used the following data sources to collect evidence that the summer institute 

influenced teachersô subject matter knowledge and views of inquiry and NOS: pre-post summer 

institute instrument, post-summer institute interview, and a focus group interview a year later.  

 

We developed a two-part instrument to measure teachersô knowledge and views before 

and after the summer institute. Part one of the instrument, the views survey, consisted of 11 

open-response items aimed at understanding teachersô views of inquiry and NOS (See Appendix 

C). We developed the questionnaire based on the features of inquiry, as defined in Inquiry and 

                                                                                                                                                                                           
For example he said, ñI think itôs about manipulating the data. Thatôs the most important thing. You gather the data, 

and then you manipulate the data, look at the data and come up with some sort hypotheses.ò  
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the National Science Education Standards (NRC, 2000) and aspects of NOS reported to be 

accessible in K-12 classrooms (Lederman et al., 2002). We developed our initial scoring rubric 

based on that of Lederman et al. (2002). However, we scored our questionnaires using a 4 point 

scale (0-3, uninformed understanding-robust understanding) instead of a three point scale (see 

Appendix D). We changed the original Lederman et al. scale to be finer grained, in order to 

detect change in our sample of teachers--consisting of mostly naïve teachers who had limited 

science background. Initially, each item was scored independently by two researchers using a 

four point rubric (0-3). We used transcriptions of the post-summer institute and focus group 

interviews to triangulate teachersô views. These additional data sources helped us to better clarify 

teacher responses and in some cases caused us to change our initial ratings. Next, we analyzed 

each teacherôs responses vertically, across all 11 questions to help place difficult responses into 

context. Finally, we conducted a horizontal analysis, for each question across our participants, to 

ensure consistency across the same and fine tune the scale.      

 

The second part of the instrument, the knowledge part, was a subject matter assessment 

consisting of 10 open-response items and one multiple-choice item focused on earth science and 

evolution-related concepts (see Appendix C). Each item was scored independently by two 

researchers using a four point rubric (0-3). When our initial scores were not in agreement we re-

read the item together, discussed our reasoning, and eventually reached consensus.  

 

Question 2. To understand the ways in which the Fossil Finders program influenced participantsô 

teaching practices with respect to inquiry-based instruction, we compared teachersô pre and post 

classroom practice. Primary data sources included: program application materials, pre-classroom 

observations and videotape data, a semi-structured post summer-institute interview, and a semi-

structured focus-group interview. Secondary data sources included teaching artifacts (e.g. 

worksheets, handouts, and lesson plans) and teacher reflections.  

 

We employed an a priori coding scheme informed by the NRCôs (2000) framework for 

classroom inquiry practice. We used this framework qualitatively to identify lesson segments 

containing aspects of inquiry (see Table 2). To characterize pre-program practice, we analyzed 

application materials, pre-classroom observations (both videotape data and researcher journals), 

and transcriptions of the post-PD interview. To characterize teaching practice after the summer 

institute we analyzed post-classroom observations (both videotape data and researcher journals), 

transcriptions of the post-PD interview, and transcriptions of a focus group interview as primary 

data sources. Additionally, we collected teaching artifacts and teacher reflections as they enacted 

Fossil Finders in their classrooms. Again, we analyzed secondary data sources using the 

aforementioned coding scheme. We triangulated the multiple data sources, looking for 

consistency across these sources, to substantiate pre-post classroom practice.  Finally, to increase 

interpretative validity we employed member checking, if there were any doubts raised during our 

initial interpretations. 
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Table 2. Aspects of inquiry including important abilities, understandings, and the essential 

features at the 5
th
-8

th
 grade level (NRC, 2000)  

 

Important Abilities  Important Understandings Essential Features 
Identify questions that can be 

answered through scientific 

investigations 

Different kinds of questions suggest 

different kinds of scientific 

investigations 

Learner is involved in a 

scientifically oriented question 

Design and conduct a scientific 

investigation 

Current scientific knowledge and 

understanding guide scientific 

investigations 

Learner gives priority to evidence in 

responding to the question 

Use appropriate tools and techniques 

to gather, analyze, and interpret data 

Mathematics is important in all 

aspects of scientific inquiry 

Learner uses evidence to develop an 

explanation 

Develop descriptions, explanations, 

predictions, and models using 

evidence 

Technology used to gather data 

enhances accuracy and allows 

scientists to analyze and quantify 

results of investigations 

Learner connects explanation to 

scientific knowledge 

Think critically and logically to 

make the relationships between 

evidence and explanations 

Scientific explanations emphasize 

evidence, have logically consistent 

arguments, and use scientific 

principles, models, and theories 

Learner communicates and justifies 

the explanation 

Recognize and analyze alter 

explanations and predictions 

Science advances through legitimate 

skepticism 
 

Communicate scientific procedures 

and explanations 

Scientific investigations sometimes 

result in new ideas and phenomena 

for study, generate new methods or 

procedures for an investigation, or 

develop new technologies to 

improve the collection of data 

 

Use mathematics in all aspects of 

scientific inquiry 
  

 

 

Results & Discussion 

 The results are presented chronologically; in the order the data were collected. First, we 

will profile the teaching practice of each of the three teachers before the summer institute. Next 

we will illustrate changes in subject matter knowledge and views on inquiry and NOS after 

participating in the summer institute. We will then describe the nature of the teaching practice as 

the teachers enacted Fossil Finders in their classrooms. Finally, we will present a discussion of 

our results.    

 

Pre-summer institute teaching profiles 

 Through the analysis of the data set for each teacher, as described above, we developed 

teaching practice profiles for John, Kendra, and Melissa prior to the summer institute. Overall, 

we gathered little evidence of inquiry instruction before the summer institute in their classrooms. 

A summary of pre-summer institute teaching practice for each teacher follows.  

 

John. In his application materials John explained, ñAlthough my actual coursework is limited, I 

feel comfortable teaching science.ò Descriptions and observations of his teaching prior to Fossil 

Finders suggested Johnôs teaching varied from teacher-directed lecture-based format to hands-

on, discovery-based learning. Some examples of Johnôs teaching included a build-a-bird 



9 
 

workshop where students learned about bird anatomy and constructed a bird and wrote about the 

habitat it lived in using what they learned throughout the lesson, a body systems lesson, which 

John described as kinesthetic, where he had his students recreate body systems by having them 

act out parts of each system as a class, and a mystery liquid lesson where students tested mystery 

liquids to determine what they were. John frequently had his students discuss topics in small 

groups, as we observed in the body systems lesson. For example instead of first giving his 

students the definition or telling them to look it up, he asked his students to come up with a 

definition of the word system and think of examples of different types of systems. In first asking, 

he encouraged his students to do the thinking. Later, John had student groups share their ideas 

with the entire class. We observed multiple instances of John asking clarifying questions to his 

students such as, ñWhy do you say that? Can you tell me a little more?ò However, aside from the 

mystery liquid lesson, where John had his students investigating the question, ñWhat are the 

properties of different liquids?ò, there was little evidence of the essential features or important 

understandings and abilities of inquiry in his teaching. Additionally, in reflecting on his practice 

prior to Fossil Finders, John admitted, ñI thought I was teaching science as inquiry when I had 

my students answering questions, but now I realize that I wasnôt.ò His science lessons often 

focused on questions, but they were not generally scientifically oriented questions that would 

lead to student investigations. Prior to Fossil Finders we characterized John as a non-inquiry 

teacher. 

 

Kendra. In her application materials, Kendra explained that she felt, ñComfortable and 

uncomfortable teaching science. My lack of extensive background in science and scientific 

inquiry has made science teaching a little uncomfortable sometimes.ò Descriptions and 

observations of her teaching varied from teacher-directed lecture-based format to hands-on 

discovery-based learning. Some examples of Kendraôs teaching included an activity where her 

students constructed a marsh from everyday materials and made predictions as to how the 

marshes they built might work and a multi-day activity where her class visited a local creek. 

Students kept a journal of their visit, answered questions about the field trip, watched a 

documentary on the creek, and constructed a field guide for the creek. Similarly to John, Kendra 

frequently put her students into small groups for discussions or hands-on work. One difference in 

Kendraôs lessons, as compared with Johnôs, was the level of teacher probing and discussion (i.e. 

Kendra set her students to the task of doing, but never facilitated discussion afterwards). For 

instance, in the build-a-marsh activity, Kendra asked her students to predict how the marshes 

might work, but never had the students share their predictions with others or explain why they 

made the predictions. Beyond the rudimentary introduction to predictions and developing a 

model of a wetland, there was little evidence of the essential features or important 

understandings and abilities of inquiry in her teaching. Prior to Fossil Finders we characterized 

Kendra as a non-inquiry teacher.  

 

Melissa. In her application materials, Melissa explained, ñAt this time I am still uneasy about 

teaching science, though I have always been the lead classroom teacher in science. My strengths 

in science instruction lie in reading and writing. My weakness is implementation of 

experiments.ò Descriptions and observations of her teaching varied from teacher-directed 

lecture-based format to hands-on discovery-based learning. Some examples of Melissaôs 

teaching included a lesson where she had her students visit various stations to learn about a 

variety of topics (i.e. reptiles, amphibians, plants, and insects) and an environmental stewardship 
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unit where students learned about recycling and conservation. Melissa also used a lot of group 

work. In observing one of Melissaôs lessons we noticed that she was fairly teacher directed, she 

told her students what they would see or do each station. For example she said, ñAt this station 

your group will write the definition of a reptile and list all of the reptiles on that poster.  Once 

youôre done with that, you will do an illustration.ò At another station she had her students write 

out the definition of photosynthesis, and if there was time, copy its equation. We saw no 

evidence of the essential features or important understandings and abilities of inquiry in her 

teaching. Prior to Fossil Finders we characterized Melissa as a non-inquiry teacher. 

 

Influence of the Summer Institute on Science Subject Matter Knowledge and Views 

Subject matter knowledge. Each of the three teachers increased their subject matter knowledge 

after participating in the summer institute (see Figure 1). Although the teachers had similar 

educational backgrounds, teaching, and prior professional development experience it was clear 

that they did not begin the Fossil Finders professional development with the same level of 

subject matter knowledge. John entered the program with a greater understanding of the subject 

matter than Kendra and Melissa. Because of this, Johnôs gains tended to occur on the more 

complex questions (e.g. question 15, What can scientists learn from fossils?) and his movements 

trended towards informed or robust understandings of the subject matter. Gains by Kendra and 

Melissa occurred on more factual items (e.g. question 17, Explain what is meant by the law or 

principle of superposition) and most of their pre-post growth occurred between the uninformed 

and emerging categories. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Comparison and case teachers pre-post levels of subject matter knowledge 

 

Views of inquiry.  John, Kendra, and Melissa entered the Fossil Finders program with fairly 

limited views of inquiry (Figure 2). None of the three scored above the emerging level on any 

item on the pre-questionnaire related to inquiry. For instance, prior to participating in the Fossil 

Finders professional development, all three teachers thought that scientists always needed to 

follow the scientific method (mainly for the sake of uniformity), although, John suggested that 

some steps could be switched around or skipped. Additionally, when asked to define inquiry-

based science teaching the teachers gave similar responses, connecting inquiry with hands-on 

work and questioning. We detected gains in each of the teachers after participating in the 

summer institute. John demonstrated the greatest movement (5 points), pre to post, from an 

uninformed or emerging understanding to an informed or robust understanding on each inquiry 

item. Kendra and Melissaôs gains were more modest (2 points each) changing from uninformed 

to emerging. After the professional development Kendra and Melissa recognized that the 
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scientific method was not a rigid set of steps that all scientists must follow. This response was 

similar to Johnôs pre-questionnaire but not nearly as sophisticated as his post response where he 

said,  

 

ñI think good science does follow a scientific method. The procedures and processes of 

science are highly variable, and there are generally acceptable methods of doing science 

that depend on the field of study (or even more specific within a field). What I mean by a 

scientific method is that all science has to do with questioning, experimenting (which on 

can do in a vast variety of ways), collecting data (which is extremely variable in 

reliability, subjectivity, etc.), analyzing data (there are different processes by which to do 

this), drawing conclusions and asking more questions. In this way, there are some 

overarching principles that are present throughout science, but multiple modes of actually 

doing quality science. I really agree with what I heard this week about a scientific 

method, not THE scientific method.ò (Part 2 of the post-institute instrument, lines 95-

106, 8-15-08)  

 

Moreover, after the institute, John was the only one out of the three whose conception of inquiry 

moved beyond merely hands-on work and use of questioning, to including having students work 

with data.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Comparison and case teachers pre-post levels of views of inquiry 

 

Views of NOS. Each of the teachersô views on NOS progressed after participating in the summer 

institute (Figure 3). Similarly to his initial level of subject matter knowledge, John entered the 

program having more sophisticated views of NOS, than Kendra and Melissa. Moreover, John 

showed the most movement (5 points), pre to post, changing from emerging to robust on each 

question. Kendra gained three points and Melissa gained two points. Once more, Kendra and 

Melissaôs views were not as sophisticated as Johnôs. Their gains occurred between the uniformed 

and emerging levels, with the exception of the observation/inference item, a fairly 

straightforward, definition-based item, in which Kendra changed from an informed to robust 

level. 
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Figure 3. Comparison and case teachers pre-post levels of views of inquiry 

 

Post-summer institute teaching profiles in the classroom 

 During the enactment of the Fossil Finders curriculum we began to see greater emphasis 

on the essential features and important understandings and abilities of inquiry in all three 

teachers. Of course, this was partially due to the nature of the Fossil Finders investigation, which 

situated students and teachers in an investigation of a scientifically-oriented question by 

collecting data from rock samples sent to their classrooms. However, we observed aspects of 

inquiry outside of the question and data collection in each of the classrooms, though the extent 

and sophistication of the inquiry-based instruction varied from classroom to classroom. Here we 

describe the extent to which John, Kendra, and Melissa enacted inquiry in their classrooms 

following the Fossil Finders summer institute.    

 

John.  Prior to the summer institute there was little evidence of John teaching science as inquiry. 

During the enactment of Fossil Finders we saw greater emphasis on the essential features and 

important understandings and abilities of inquiry in his teaching. John incorporated aspects of 

inquiry into both the background lessons and the investigation. In Johnôs classroom his students 

concluded the investigation by interpreting the scientific data they had collected.   

 

For instance, one of the background lessons had students make observations about the 

accumulation of paper in a fictional teacherôs recycle bins. The students would then use the 

information they uncovered to make inferences about the past. As he taught this lesson, John 

explicitly related the work his students were doing to the work of scientists and helped his 

students realize that different scientists do different types of investigations. ñWeôre going to learn 
about what one type of scientist does, called a geologist. Weôre working just like geologists do 

with rocks, just like we will do with our rocks and fossils.ò (Videotape data, ~4:30, 11-10-08) In 

this same lesson, as well as in several others, we observed that John went a step beyond his pre-

summer institute custom of probing students with general questions, to asking them to provide 

alternative hypotheses or explanations and challenging them to think about relationships between 

data and evidence, two important aspects of inquiry. For example, in the recycle bin lesson he 

asked, ñWhy do you think that your groups didnôt have all of the information, what might be 

some reasons for the missing information?ò Students came up with multiple hypotheses for what 

could have happened to the missing information (e.g. maybe the teacher doesnôt recycle every 
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piece of paper or maybe he put it in another bin). Again, in multiple lessons, John highlighted the 

importance of using data, such as observations, as evidence and challenged his students to make 

hypotheses based on their observations. These emphases lead to students considering multiple 

explanations and supported students in making their own connections between data and 

explanations. In responding to one of Johnôs questions a student said, ñSometimes scientists 

donôt have all of the data. As they get more information, the answer may change.ò (Videotape 

data, ~0:15, 11-10-08) Prior to the summer institute, John may have asked many questions, but 

as he enacted Fossil Finders, he focused his questions more on data and using data as evidence; 

important aspects of inquiry described by the NRC (2000).  

 

Throughout the fossil investigation there was evidence of inquiry instruction in Johnôs 

teaching. John frequently made reference to the big question, (How did ancient sea life respond 

to changes in the environment?), engaged his student in collecting data, and challenged his 

students to provide evidence for their observations. For example, as students collected data, John 

frequently walked around the classroom asking his students to back up their identifications with 

evidence as shown in this transcript.  

 

John: ñWhat do you have there?ò  

Student: ñUmé.that (student points to a picture of a crinoid on ID sheet).ò  

John: ñWhich one do you think that one is right there?ò  

Student: ñOh, itôs a crinoid. 

John: ñWhy?ò  

Student: ñBecause it has a hole in the middle of it.ò 

John: ñOkay, it has a hole in the middle, but Iôm looking at this bigger shell thing right 

here.ò 

Student: ñOh, itôs a crinoid on top of a shell!ò 

John: ñYep, and if itôs a shell, it is either going to be a? 

Student: ñBrachipod or clam.ò 

Teacher: So which one do you think that one is? Can you take a closer look at it?ò 

(Videotape data, ~0:30, 11-24-08) 

 

John also had his students grapple with the data they collected. After his students finished 

collecting data, John and his students graphed their data as a class and discussed their findings. 

By comparing data from rocks of different ages they formed hypotheses about predator-prey 

relationships in the Devonian Sea and discussed how the area might have changed over time. 

Additionally, John had his students use the data they collected to recreate what the Devonian Sea 

might have looked like. He told them that they would be, ñusing their data to get a picture of 

what the area might have looked like.ò (Videotape data, ~2:40, 11-25-08). John asked each 

student make a drawing of the Devonian Sea using the data they collected. Afterwards, they 

compared their drawings to those made by scientists and artists.  

 

 John used many aspects of inquiry in his teaching during Fossil Finders. He also used a 

student-centered approach, in that his students were doing most of the thinking and he was 

facilitating their understanding (i.e. John did not tell them answers, he had his students do the 

thinking). However, we did observe several instances where John used direct teaching, including 

lecture, in his instruction. During one class session, John spent over a half-hour talking to his 
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students about the paleogeography of the surrounding area during the Devonian. As part of this 

lesson he showed his class a PowerPoint presentation had designed, which included maps of the 

study area and pictures John had taken during the summer institute. Although he asked and 

answered questions during his presentation, the instruction was primarily teacher-directed. 

Again, after his students completed their recreations of the Devonian Sea he spent an additional 

half-hour summing up the groupôs findings and showing otherôs depictions of the Devonian Sea. 

We did not observe this type of óbig pictureô instruction in the other cases. Even though this was 

more teacher-centered than the rest of his teaching, John continued to involve his students in the 

lessons by asking probing questions. This instructional choice was effective and showed Johnôs 

deep understanding of the subject matter. We characterized John as an inquiry-based teacher as 

he taught the Fossil Finders curriculum. 

 

Kendra. Similarly to John, there was little evidence of Kendra teaching science as inquiry prior 

to the summer institute. During the enactment of the Fossil Finders curriculum we observed 

more emphasis on aspects of inquiry as well as increased teacher questioning and facilitation of 

class discussion, though not to the same degree as in Johnôs classroom. Kendra incorporated 

aspects of inquiry into both the background lessons and the investigation, but she did not take the 

investigation past the collection of data.   

 

 On more than one occasion Kendra referenced important understandings and abilities of 

inquiry. For example, as her class practiced collecting data several students had difficulties 

measuring fossils (some were using the standard system while others were using the metric 

system). One student mentioned that she was not confident in her measurements. Here, Kendra 

pointed out the importance of communication between scientists, ñDo you think scientists re-

measure their data? Different scientists do things differently so their data might be a little 

different, thatôs why itôs so important for scientists to communicate and share their data.ò 

(Videotape data, ~35:00, 11-24-08) She also highlighted the importance of mathematics in 

science in a discussion she had with her students. She asked them, ñWhat does math have to do 

with science? How can math help us out with our fossils?ò With these questions she helped her 

students to understand how representations like mean, median, and mode help scientists to 

compare their data with the data of others. (Videotape data, ~48:00, 11-24-08)  

 

As Kendra enacted the background lessons and the fossil investigation we observed a 

greater level of teacher questioning, as compared to her teaching before the summer institute. For 

instance, in lessons that focused on observations and inferences Kendra probed her students to 

ensure their inferences were consistent with their observations. She began asking students to 

explain their reasoning by asking, ñWhy?ò In one of the background lessons where teachers 

shared rocks they collected in the field during the summer institute with their students, we 

observed the following interchange between Kendra and her class. 

 

Student: ñIs Fayette Quarry near water?ò  

Kendra: ñItôs interesting you say that. Why do you say that?ò  

Student: ñBecause we see shells in there.ò 

Kendra explains: [Kay explains what a quarry is and that there is currently no water 

there, and that these fossils probably became part of the rock they are in nearly 400 

million years before.]  
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Kendra: ñWhat did you say about the environment? 

Student: Beachy 

Kendra: ñBeachy, okay, why did you say that?ò 

Student: ñBecause we see shells.ò 

Kendra: ñWhat connection links shells to a beach?ò 

Student: ñWater.ò  

Kendra: ñWhat might Fayette Quarry have looked like millions of years ago?ò 

Terre: ñAn ocean.ò 

Kendra: ñSo how many shells would I need to find to link Fayette Quarry to a beach? If I 

find 5 is that a good indication? 

Students: ñNo.ò 

Kendra: ñIôd want to find a lot more. The more I found the stronger my inference would 

be.ò (Videotape data, ~10:20, 11-19-08) 

 

Here, Kendra helped her students to connect the observations they made with their inference that 

the area must at one time, been covered by water. By asking her students to explain why they 

thought what they did, she emphasized the importance of data as evidence in making inferences. 

She also helped her students to understand that an inference becomes stronger as more data 

supports it. This practice of probing students continued, as students began collecting data. This 

approach can be contrasted to Kendraôs teaching before the summer institute where we observed 

her give her students tasks and let them discover on their own with little probing or facilitation. 

 

 Throughout the teaching of investigation, Kendra made multiple references to the big 

question as her students gathered data. This reference to the big question occurred  at the 

beginning or end of class to help students connect what they were doing in class (i.e. measuring 

and identifying fossils) to the scientifically-oriented question. As students collected data there 

were many instances of Kendra asking her students to back up their identifications with 

evidence, instead of just verifying answers. For example at one point she asked: 

 

 Kendra: ñOkay, what did you find?ò 

 Student: ñA cephalopod.ò 

Kendra: ñCehalopod? Okay how did you know it was a cephalopod?ò (Videotape data, 

~10:20, 12-4-08) 

 

We did not however observe aspects of inquiry beyond these described above, during her 

teaching of the fossil investigation. Once her students finished collecting the scientific data, 

Kendra officially ended the fossil investigation. She did not have her students interpret the data 

they collected.  

 

 Kendra incorporated more aspects of inquiry-based instruction into her teaching as she 

enacted Fossil Finders in her classroom, though not to the extent we observed in Johnôs 

classroom. Her teaching was generally student-centered, however, we observed multiple 

occasions that suggested Kendra was not completely comfortable teaching science as inquiry. 

Several times we observed Kendra slip back into a more traditional teaching approach. This was 

especially apparent when she stressed the importance of memorizing vocabulary terms. For 

example, she had her students play a vocabulary game where she would pass out cards she made 
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with Fossil Finders related terms. Using the cards, one student would ask aloud, ñWho has the 

fossil known as a sea lily?ò Another student would reply, ñI have ñcrinoidò. Who has a 

supercontinent..?ò This activity would continue until each student had given his or her term. 

Another example of this approach occurred when Kendra brought up the word uniformatarianism 

(i.e. the present is the key to the past). The following occurred:   

 

Kendra: ñThereôs a big long word for that, itôs one of your vocabulary words. 

Does anyone want to try it? It is important that you know this.ò 

Student 1: Un-iform-atarianism. 

Kendra: Does anyone else want to try it? 

Student 2: I donôt want to try but I have a question abouté 

Kendra: Just hang on to it. Does anyone else want to try it? (Videotape data, 

~27:00, 11-19-08) 

 

In this excerpt, Kendra appeared more focused on the pronunciation of a vocabulary word than 

on the studentsô conceptual understanding. Another observation that led us to believe that Kendra 

was not yet comfortable with inquiry-based teaching was that she often ended lessons without 

getting into more complex aspects of inquiry (i.e. using data as evidence). On two different 

occasions, Kendra added a second activity to the end of Fossil Finders background lessons that, 

in fact, detracted from the inquiry aspect of the lessons. For instance, during a lesson focusing on 

observation and inference (which took most teachers at least 50-minutes to complete), Kendra 

subdivided the lesson into 30-minutes of the activity, followed by a 20-minute discussion about a 

picture of a face on Mars. Although the discussion was tangentially related to the topic at hand, 

this extra lesson took away from the part of the lesson where her students could begin to share 

ideas with fellow students and evaluate one anotherôs ideas in light of the available data. We 

characterized Kendra as an emerging inquiry teacher as she taught the Fossil Finders curriculum.    

 

Melissa. Prior to the summer institute there was little evidence of Melissa teaching science as 

inquiry.  During the enactment of Fossil Finders we began to see some emphasis on the essential 

features and important understandings and abilities of inquiry in her teaching. Melissa 

incorporated aspects of inquiry into both the background lessons and the investigation. We 

observed an increase in teacher questioning, though not to the level we saw in Kendraôs class, 

and she did not take the investigation past the collection of data as seen in Johnôs class.  

 

 Many of the changes Melissa made to her instruction were fairly minor. This was not 

surprising since she was so new to inquiry-based teaching. After the summer institute we began 

to hear Melissa say things such as, ñThis is what scientists do,ò or ñItôs important to keep 

accurate notes.ò These references to the work of scientists, though rudimentary, mark a change 

towards beginning to highlight what scientists do. An ability of inquiry we observed several 

times in Melissaôs teaching of Fossil Finders lessons was having students communicate their 

own scientific ideas to their peers. This occurred many times in Melissaôs instruction and ranged 

from students sharing observations and inferences in small groups to sharing ñstoriesò they had 

written based on their observations to the entire class.  

 

 When contrasted with an observation and descriptions of her teaching before the institute, 

questioning appeared to increase in Melissaôs science class. Prior to the institute we observed 
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many examples of Melissa telling students what they would learn; afterwards we observed her 

asking students questions based on observations they made. However, her questions were not as 

deep as the other teachers which might suggest she was not comfortable with the concepts. For 

example, in one lesson we observed the following conversation: 

 

Melissa: ñIf dinosaurs are running around chasing each other, from books that we have 

read, what do we know from the past reading about dinosaurs? What is going on? What 

can you infer?ò 

Student: ñTheyôre fighting.ò 

Melissa: ñWho thinks they might be fighting? What do you think they are fighting over?ò 

Student: ñFood.ò 

Melissa: ñFood, most likely food! If there was food there, what type of area looked like?ò 

Student: ñMuddy with a lot of trees.ò 

Melissa: ñMuddy with a lot of trees, okay. What do you think?ò  

Student: ñRiver or lake with fish for them to hunt.ò 

Melissa: ñOkay, now you should be able to draw that area and what those dinosaurs were 

headed there for. If they were going to eat fish what type of dinosaur might that be?ò 

(Videotape data, ~15:45, 9-30-08) 

 

Although questioning did appear to increase in Melissaôs teaching, it was more superficial than 

the questioning we observed in the othersô classes. Melissa focused more on what rather than 

why. She generally asked only one question of a student and did not challenge the student to 

explain his or her answer. The one time where we saw deeper questioning occurred as Melissa 

read a book about fossils aloud to her students, an area of her teaching she considered a strength.  

 

Melissa: ñDoes anyone have a prediction of why it was the biggest mistake of his life? 

Heôs heading on a hike he got some water, what was the biggest mistake of his life?ò 

Student: ñThat he kept begging his uncle to go to the desert to find fossils.ò 

Melissa: ñSo why would that be a mistake, what evidence do you have from what we 

were reading?  

Student: ñHe was tired from the sun and he was hot.ò 

Teacher: ñWhat other evidence do we have in the book?ò (Videotape data, ~8:00, 12-2-

08) 

 

Here she asked her student to make predictions and provide evidence based on what they had 

heard in the story. We did not observe Melissa ask for evidence outside of this lesson.  

 

 Similar to the other teachers, Melissa engaged her students in the Fossil Finders 

investigation. During the investigation her students collected data to help answer a scientifically-

oriented question. There were many cases of Melissa reminding her students to keep accurate 

notes, ñI need a page of notes, everybody should pull out a fossil, write about it, how you were 

able to ID a species, you should have that in your own words, you should have the date on the 

page.ò We did not however observe aspects of inquiry beyond these during her teaching of the 

investigation. Once her students finished collecting the data, Melissa ended the investigation. 

She did not have her students interpret the data they collected.  
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Melissa incorporated some aspects of inquiry-based instruction into her teaching as she 

enacted Fossil Finders in her classroom, though not to the extent we observed in John or 

Kendraôs classroom. Her teaching was generally student-centered. Although we observed several 

incidents that suggested Melissa was not yet comfortable teaching science as inquiry or giving up 

authority to her students. In fact, some of her teaching was quite teacher-centered. We often 

heard Melissa make comments like, ñThis is what you are going to do.ò Or ñFor the test you 

need to know this term.ò Finally, on one of the last days of the investigation Melissa called over 

groups of students to check over their findings. Here we observed Melissa in a very teacher-

centered role, going over student findings to verify if they were correct or not. Instead of asking 

questions like, ñWhy do you think it is a brachiopod?ò She asked, ñWhat is it? Where are you 

getting 30? Count it. Put your finger where it stops on the line.ò and then verified yes or no. As 

Melissa enacted the Fossil Finders curriculum we characterized her as an emerging inquiry 

teacher. 

 

Discussion 

 In this study we investigated the influence of an inquiry-based summer institute on a 

purposeful sample of teachersô knowledge and views and classroom practice. Results indicate 

that these three teachersô subject matter knowledge and views of inquiry and NOS increased after 

participating in the summer institute. Additionally, we began to see evidence of a greater 

emphasis on inquiry-based instruction in each of these teachersô classrooms following the 

summer institute, but the emphasis was not equal in each of the classrooms.  

 

There appeared to be a connection between a teacherôs subject matter knowledge, views 

on inquiry and NOS, and his or her teaching practice. That is, the more comfortable a teacher felt 

with the subject matter, inquiry, and NOS, the more inquiry instruction we observed in his or her 

classroom. For example, Johnôs gains in subject matter knowledge, views of inquiry, and NOS 

were both numerically greater and occurred at more sophisticated levels of understanding than 

Kendra and Melissaôs gains. Because of this, it was not surprising that we observed more inquiry 

instruction in Johnôs class than in Kendra and Melissaôs classes. In fact, it would be difficult to 

explain a sudden increase in inquiry instruction without increased understanding. Our study 

supports the findings of other researchers who have suggested that knowledge and views have a 

significant impact on teaching practice (Richardson, 1996; Tobin & LaMaster, 1995). 

 

 Another characteristic we noticed of John that might explain why he was able to advance 

his views and change his teaching practice towards a more inquiry-based approach was that he 

was able to reflect on his pre and post summer institute teaching practices. Following the 

summer institute, John realized that he had not been teaching science as inquiryðeven though 

before the institute he believed that he was teaching science as inquiry. The fact that he was able 

to critically reflect on his teaching practice and identified inconsistencies suggested that John 

was metacognitive about his teaching practice. It is important to note that we did not observe this 

level of reflection in the other two teachers.      

 

Even though the teachers entered the program with different knowledge and abilities, 

none of the three were teaching science as inquiry before the summer institute. Johnôs marked 

shift towards inquiry-based instruction, compared with Melissa and Kendraôs more moderate 

shifts, suggest that if teachers do not understand the more sophisticated aspects of inquiry (i.e. 
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the importance of data and using data as evidence) it is unlikely that we will see this in their 

teaching. We posit that there may be a critical level that one must reach with respect to subject 

matter, views NOS, and most importantly, inquiry, in order to change instructional approaches. 

As oneôs knowledge and views increase, so will their PCK of inquiry on that topic. The closer a 

teacher is to the critical level, the less time and support he or she will need to begin teaching 

science as inquiry. Professional development designed to support teachers in developing their 

abilities and understandings of inquiry, while critically reflecting on their teaching practice, may 

support teachers in reaching this level more quickly.  

 

Conclusions & Implications 

 Findings from our study suggest that teachersô subject matter knowledge and views of 

inquiry and NOS improved as a result of a six-day summer institute. We also observed greater 

emphasis on aspects of inquiry as teachers enacted the curriculum in their classrooms. Although 

gains in knowledge and views were variable from teacher to teacher, it appeared as if the 

magnitude of gain and sophistication of understanding predicted the level of change in teaching 

practice. That is, as knowledge and views increased so did the amount of inquiry-based 

instruction observed in the classroom.  

 

 These findings may have important implications for inquiry-based professional 

development. The fact that we observed change in each of the cases demonstrates that effective 

professional development can impact teacherôs views and practice related to inquiry instruction, 

even in teachers initially having very limited understandings. The differential influence of the 

professional development we observed across the cases suggest that change in knowledge, views, 

and teaching practice can occur quite rapidly for some teachers.  Yet, for others, growth may 

require more time. That is, teachers like John, who feel comfortable teaching science and enter 

the learning experience with some degree of background knowledge, may be able to make 

significant changes in their views of inquiry and teaching practice over a short period of time; 

especially if they are able to critically compare their former teaching practice to their newly 

acquired views. Others, like Kendra and Melissa, who feel less confident in their science 

teaching, may need more time to change their views and teaching practice. Inquiry instruction is 

a sophisticated way of teaching. Although inexperienced teachers can begin to enact some 

aspects of inquiry even after a short summer institute, it appears as if most teachers will need 

long-term, sustained professional development in order to enact the kind of inquiry-based 

instruction described in the NSES. Supporting teachers to critically reflect on their experiences, 

knowledge, views, and practice may allow teachers to more quickly recognize inconsistencies 

therein speeding up the process of change. Finally, professional developers aiming to support 

teachers in using inquiry-based instruction may want to consider the nature of teachersô 

knowledge and views when selecting teachers for professional development programs. If the 

goal is to promote change, shorter duration programs may work well for teachers who have a 

strong science background or feel comfortable teaching science, but are not teaching science as 

inquiry, while longer, more sustained programs will likely be needed for those teachers who lack 

the background knowledge and familiarity with inquiry.      

 

A limitation of our study is that we were unable to make multiple pre-summer institute 

observations of each of the teachers practice, due to distance and time constraints. However, we 

were able to use the classroom observations we conducted, combined with descriptions of other 
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lessons or units, analysis of teaching artifacts, and interview data, to obtain a clearer picture of 

teaching practice before participating in Fossil Finders. Another limitation of our study was that 

we were unable to observe these teachers carry out lessons later in the school year, after they had 

enacted the Fossil Finders curriculum. This data might provide information on how learning in 

Fossil Finders translates to other lessons. In a related study, we are currently gathering such data, 

by conducting follow-up classroom visits, interviews, and collecting teaching artifacts to better 

understand how instruction from Fossil Finders transfers to other science teaching. 
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Appendix B 

 

Description of the Fossil Finders Curriculum  

 

Background Lessons 
Tricky Tracks: This lesson engages students in the nature of science.  Students will learn about making observations 

and inferences based on evidence.  In this lesson, students will be introduced to the work of paleontologists and 

engage in interpreting the geologic past. The activity encourages students to observe and make inferences about 

evidence related to a partially complete set of animal tracks.  Students will use their observations to interpret what 

they see.  Student may be paired to make predictions, compare results, and discuss their findings. 

 

*  Tricky Tracks was taken from the National Academy of Sciences (1998). Teaching about evolution and the nature 

of science.  Washington, D.C.: National Academy Press. (ISBN: 0309063647) pp 87-89.    

 

What is a fossil & What does it tell us: This lesson engages students in an exploration of fossils.  As a background 

component of the Fossil Finders investigation, students will learn about what fossils are and how they formed.  In 

this lesson, students will be introduced to the work of paleontologists by working in pairs to observe, draw, and 

make inferences about fossils.  Students will use their observations and their prior knowledge of the environment 

and modern day processes to make inferences about the environments in which fossilized organisms once lived.  

Student pairs make predictions, compare results, and discuss their findings. Students will also learn about aspects of 

nature of science, including subjectivity and observations and inferences. 

 

Pterosaur Reconstruction: This lesson engages students in aspects of nature of science and inquiry as they work like 

paleontologists to reconstruct an organism using its bones. The activity encourages students to use what they know 

about anatomy of modern organisms to reconstruct an ancient flying reptile.  

 

What do geologists do: This lesson engages students in an exploration that parallels what geologists do.  In the 

activity, students will make observations about the accumulation of paper in a recycling bin and use this information 

to make inferences about the past. Students will see that by obtaining more information, they can begin to get a 

clearer picture of what may have occurred in the past. In this lesson students will learn about the principle of 

superposition and relative-age dating. 

 

Classroom population study: This lesson engages students in an exploration of population data.  Students will learn 

about making observations and inferences based on their own measurements and compiled classroom data.  In this 

lesson, students will be introduced to statistical concepts, graphing data, and analyzing and comparing compiled 

data.  

Measuring fossils: This lesson assists students in learning how to identify, count, and measure Devonian fossils 

from central New York.  Students will also learn to process the data that they gather using data recording sheets. 

This activity parallels the work of data collection in paleontology and will give students a chance to practice 

collecting data before they collect it for the Fossil Finders Investigation.  

Fossil Finders Investigation 
Investigation: This five-day paleontological investigation engages students in authentic scientific inquiry. Through 

this investigation there are many opportunities to discuss evolutionary, geological, and nature of science concepts.  

Students will learn about collecting, compiling, and interpreting data related to a population of fossils.  After 

collecting the data, students will then enter their data into an online database and analyze and interpret the data they 

collected. The online database can also be used to share data with other classes and scientists and look for trends in 

the data beyond oneôs own class.  
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