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2007‐2008 Improving Teacher Quality State Grants 
Title II, Part A, No Child Left Behind (NCLB) Act 

Part A. Project and Participant Information 
Name of project: 

HOLLINS ELEMENTARY SCIENCE INSTITUTE FOR TEACHERS 

Name of institution:  HOLLINS UNIVERSITY 
 
Names of individuals responsible for implementing the project: 

MICHAEL L. BENTLEY, EdD, DIRECTOR 
RENEE D. GODARD, PhD, ASSISTANT DIRECTOR 

Names of collaborating partners.  
SCHOOL DIVISIONS: ROANOKE CITY SCHOOLS, ROANOKE COUNTY 
SCHOOLS, SALEM CITY SCHOOLS, BOTETOURT COUNTY SCHOOLS, 
FRANKLIN COUNTY SCHOOLS, FLOYD COUNTY SCHOOLS, CRAIG 
COUNTY SCHOOLS 

AGENCIES: VIRGINIA MUSEUM OF NATURAL HISTORY, SCIENCE MUSEUM 
OF WESTERN VIRGINIA, WILDLIFE CENTER OF VIRGINIA, MILL 
MOUNTAIN ZOO, BLUE RIDGE SOIL AND WATER CONSERVATION 
DISTRICT 

Support provided: 
The school divisions that partnered in the grant consulted with the project leadership team 
(Bentley, Godard, Ametepe, Derringer, and Auldridge) in the earliest stages of the proposal 
planning process in suggesting the targeting grades and particular content priorities. They 
supported our pedagogical focus on integration, differentiation and active-learning/inquiry. The 
contact persons in each division assisted in participant recruitment by sending out flyers and 
notices to teachers (see Appendix C). School divisions provided substitute teachers and/or 
released time for teachers to participate in the autumn sessions, and continuing education credit 
for their professional development experience. 
Number of participants in the project’s activities (Appendix A, attendance sheets; Appendix B 
SCHEV’s participant responses): 

The Hollins project held a two-week intensive summer session with daily meetings from 9 am-
3:30 pm in June 2008 and two afternoon sessions (3:30-5:30 pm) in September and October.  
Twenty-two teachers from the sponsoring school divisions and two private schools 
participated. Three Hollins science faculty members, one local school content expert and 
several scientists/curators from the five partnering informal education agencies conducted 
hands-on, inquiry sessions addressing major concepts in the life, physical, and earth-space 
sciences while modeling an inquiry approach. The project director and instructors also 
addressed the nature of science as curriculum content. Instruction promoted a pedagogy of 
active learning strategies, integrated curriculum, and differentiated instruction. Community 
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resources and technology applications for the science classroom were also included in the 
program. A Web-based communications network was set up on the project Website 
(http://www1.hollins.edu/classes/hesit/) in order to provide ongoing dialog and resources for 
participants and other teachers. On that Website information about a number of participant 
projects can be accessed. 
Project director summary of participant’s forms: 

The table below is a summary of the responses provided by participants on the SCHEV Survey 
during the last session on Oct. 7th.  Over two-thirds of participants are at the bachelor’s level 
with an average of 13 years teaching experience. Ethnic and gender diversity is low due in part 
to the disappointing participation of Roanoke City teachers, the most diverse pool in Region 6. 
Ninety-six percent of participants are teachers who teach in the targeted grade range (3rd -5th). 
About one-fourth of participants were teachers in private schools. Professional development 
was the objective of all but one of the participants. The one Hollins undergraduate student 
participated in order to explore education as a career. This student was admitted because space 
was available and because she received support from the Hollins instructors. She is a student 
from Bosnia who plans to return to her country to teach at the grade levels targeted by the 
project. 
 
Teacher School/Division grade yrs 

exp 
last 
degre
e 

subjects # 
studen
ts 

purp
ose 

race 

ethn 

gen
der 

A., L. Dudley 
Elem/Franklin 
Co 

3 10 Mast
ers 

Reading, 
science, 
math, LA 

80 PD W F 

B., W. Ro 
Cath/Richmon
d Diocese 

2 5 Mast
ers 

not reported Not 
report
ed 

PD W F 

C., C. Ro 
Cath/Richmon
d Diocese 

3 31 Mast
ers 

Reading, SS, 
math, LA 

37 PD W F 

C., A. Floyd 
Elem/Floyd 
Co 

3 5 bach Engl, science, 
math, history 

19 PD W F 

D., S. Burnt 
Chimney/Fran
klin Co 

3 15 Mast
ers 

all 3rd gr 16 PD W F 

E., C. Westside 
Elem/Roa City 

3 8 bach not reported not 
report
ed 

PD W F 

F., K. Fishburn 
Park/Roa City 

5 7 bach LA science, 
math 

33 PD W F 

G., L. Faith Christian 
Sch/Private 

5 13 bach not reported not 
report
ed 

PD W F 

G., A. Burnt 
Chimney/Fran
klin Co 

3 13 bach all 3rd gr 16 PD W F 

H.. M. Floyd 
Elem/Floyd 
Co 

3 16 Mast
ers 

Engl, science, 
math, history 

22 PD W F 
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K., K. W.E. 
Cundiff/Roa 
Co 

5 5 Mast
ers 

Science, LA, 
SS, math 

20 PD W F 

K., D. Salem City 3 16 bach SS, science, 
math, LA 

17 PD W F 

K., M. Ro 
Cath/Richmon
d Diocese 

7 3 bach math, life 
science 

0 
(this 
year) 

PD W F 

L., S. Ro 
Cath/Richmon
d Diocese 

4 31 bach 
+ 15 

SS, science, 
math, LA 

31 PD W F 

M., M. Oakland 
Intermed/Ro 
City 

4 5 bach Science, 
math, English 

36 PD W F 

O., S. Floyd 
Elem/Floyd 
Co 

4 & 
5 

16 
1/2 

Mast
ers + 
12 

math, science 56 PD W F 

P., C. Burnt 
Chimney/Fran
klin Co 

3 2 bach all 3rd gr 17 PD W F 

S., J. Ro 
Cath/Richmon
d Diocese 

4 27 bach Reading, 
science, 
math, LA, 
religion 

31 PD W F 

S., J. Wasena 
Elem/Ro City 

5 7 bach math, science 30 PD W F 

S., M. HollinsUniv 
student 

na 0 stud
ent 

na na other W F 

S., J. Highland 
Park/Roa City 

3 14 bach Reading, 
science, 
math, LA 

22 PD W F 

W., E. Dudley 
Elem/Franklin 
Co. 

3 36 Mast
ers 

Reading, 
science, 
math, LA 

75 PD W F 

W., K. Ro 
Cath/Richmon
d Diocese 

6,7,4 6 bach Reading, 
math, SS 

80 PD W F 

 

Part B. Goals and Evaluation 
Local needs addressed to enhance content knowledge and improve pedagogical skills of teachers: 

Based upon consultation with our local division curriculum leaders and our own experience in 
professional development in Southwestern Virginia, the project leadership team determined 
that local educators needed additional content knowledge development in science (physical, 
earth space, and life) and about the nature of science, as well as pedagogical skill development 
in using the inquiry approach, differentiating instruction, and in subject integration. We found 
teachers needed a support network to try less familiar approaches, and that they needed these 
approaches modeled by subject matter experts. We found that teachers also needed more ideas 
and support for utilizing the rich curriculum resources available in Southwestern Virginia. 
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Summary of strategies and needs assessment instruments used: 

Formative assessment was used throughout and instruction was modified as needed. The Views 
of the Nature of Science (VNOS) survey, Version C (Lederman, Abd-El-Khalick, Bell, & 
Schwartz, 2002) was used as a pre-post instrument to assess participants’ ideas about the nature 
of science and whether those ideas developed during the period of the grant activities. A 
second instrument administered in a pre-post fashion was the Teachers’ Pedagogical 
Philosophy Interview (Richardson & Simmons, 1994). This instrument was to help us 
determine where our participants’ philosophies developed on a teacher-directed to student-
directed continuum. The third instrument was the Science Teaching Efficacy Belief Instrument 
(Riggs & Knochs, 1990), which was specifically designed for teachers at this level to assess 
teacher self-confidence to teach science. We also did a free-write evaluative survey at the end 
of the summer session. The use of these varied instruments as well as on-site observations and 
document review by the evaluator, provided substantial evidence to judge the effectiveness of 
the Project. 
 
Specific goals and how the project met the criteria and purpose, with description of activities, events, 
and/or programs that were implemented, and statement regarding the achievement (or not) of the goals 
as stated in the proposal: 

Our project goals were, briefly, to address the development of participants’ knowledge of key 
science concepts specified in the Virginia Curriculum Framework, including of the nature of 
science, as well as to advance teachers’ skills in integrating science across the curriculum and 
in using research-based methods, including inquiry, active learning strategies, and 
differentiated instruction. 

Activities took place during two weeks in June and July and during two follow-up symposia in 
the fall, and occurred on the Hollins University campus, at field study sites in local natural 
areas in the Roanoke River watershed, and at the Science Museum of Western Virginia, Mill 
Mountain Zoo in Roanoke, and at the Virginia Museum of Natural History in Martinsville. The 
Martinsville field trip also included on-site geological interpretation in a local private quarry 
provided by senior scientists, using geological maps, with rock hunting and the study of an 
exposed fault and of the magmatic intrusion that signaled the opening of the Atlantic Ocean 
through plate tectonics. The Zoo trip included visiting behind the scenes to learn about animals 
and their care with expert interpretation from staff educators. Instruction at Hollins University 
consisted of science faculty modeling inquiry methods in teaching SOL content in physical, 
life, and earth space science. One of our leadership team, a Salem City teacher and integration 
expert on math and science, provided additional inquiry modeling while integrating key grade-
level math and English SOLs. 

Participants were provided copies of a text that addresses these teaching strategies extensively: 
Teaching Constructivist Science (Bentley, Ebert, and Ebert, 2007). This text enables teachers 
to reference back to strategies featured in the HESIT program as they continue to develop 
professionally. The long-term desire is for them to continue to expand their repertoires of 
effective teaching strategies and in creating classroom environments conducive to student 
learning. 
With two caveats, the leadership team on this project is unanimous in our view that the project 
met the goals we proposed. We are confident in this conclusion from the ample informal 
feedback we received as well as from the data collected through the survey instruments we 
administered. The first caveat is that we failed to recruit as many participants from Roanoke 
City Schools that we had aimed to do. In Superintendent’s Region 6, Roanoke City is the 
division with the highest need, as a significant proportion of students are living in poverty.  
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The second caveat is that due to time constraints and limitations of the facility we used, we 
were less able to address the use of computer technologies and Internet resources in our 
program to the degree we intended. Dana Hall, the science facility at Hollins was under 
renovation during the summer and instead we were assigned facilities in the new Visual Arts 
Building. This required some modification of our plans. However, this facility was excellent in 
other ways and to compensate we created an extensive elementary science resource portal on 
the project Website and provided a list of vetted science resources of all kinds, including 
Websites, in weekly emails throughout the summer until the final session on October 7th. 
In summary, our project provided a variety of opportunities for participants to develop 
knowledge of SOL-based life, physical, and earth-space science, and of the nature of science, 
explained and modeled the use of inquiry and differentiation, and the integration of science 
with mathematics and language arts, as well as the use of active learning strategies to address 
grades 3-5 SOLs. We also encouraged our participants in developing their professional 
network of support and dialog, and also demonstrated how to enhance instruction through 
using curriculum resources in the community and on the Internet. 
 
Follow-up activities and dissemination of information (flyers, posters, announcements, programs, news 
articles, evaluation or feedback forms, photographs, etc. produced as part of the project: Appendix C): 

Our fall follow-up symposia for participants occurred on September 11th and October 7th. 
During each of the sessions new curriculum materials were examined and distributed. The 
September session featured a guest speaker and an owl from the Wildlife Center of Virginia. 
During the final session participants shared their experiences using strategies and materials 
from the project. The project Website will feature some of these project results. 
Our means of communication in the HESIT project have included an email listserv and a 
project Website (http://www1.hollins.edu/classes/hesit/ ). Specific follow-up emails were sent 
to all partnering divisions and agencies apprising them of the project’s conclusion and directing 
them to the teacher’s work and photos of activities on the Website. In terms of additional 
dissemination, the project director presented a paper that focused on the HESIT design at the 
2008 summer conference of the Association of Teacher Educators (ATE). 

Part C. Assessment 
Outcome(s) and assessment/evaluation methodologies and evidence that the project fostered quality 
professional development and increased student achievement; strategies used to provide access to 
diverse populations and lasting effects on classroom instruction: 

Hollins Elementary Science Institute instructors addressed Virginia science standards for 
grades 3-5 in life science, earth-space science, and physical science and the nature of science. 
Formative assessment occurred throughout the project and activities were adjusted accordingly. 
Formal assessment instruments were administered before and after the instruction to determine 
if project activities succeeded in improving teachers’ knowledge and pedagogical skills, and to 
discern if teachers’ classroom instruction had been changed and if student achievement had 
been observed. Analysis of the assessment data collected via the VNOS-C and other evaluation 
instruments was conducted independently by the external evaluator-consultant, Delores Dalton, 
and is included in this report (Appendix E). Project activities of the Hollins Elementary 
Science Institute for Teachers (HESIT) were closely aligned with the Science Standards of 
Learning for Virginia Public Schools, as well as with the National Science Education 
Standards (NRC, 1996). Evidence for this is attached in the form of the 2008 program schedule 
(Appendix D). 
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Eleven of the 22 participants elected to use their stipends to enroll in ED 550, Special Topics in 
Science Education to receive 3 semester hours of graduate credit. The remaining participants 
elected to receive 30 continuing education units (CEU) or 90 continuing education points from 
their school divisions. 
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Part D. Cost effectiveness and adequacy of resources  
How expenditure of funds addressed program objectives: 

The main objective was to enhance participants’ content knowledge related to the Grades 3-5 
SOLs. In that regard, funds were expended for instruction and project administration in the 
form of a stipend to the project director and for stipends for instruction and assisting in 
administration to the leadership team consisting of the three Hollins faculty members and the 
Salem City teacher, and to our external evaluator for evaluation services. Also to address the 
objective, funds were expended for travel, admission, and for special programs at three 
agencies of informal education, and for a guest speaker and special program from another. 
 

Another major objective was to address participants’ pedagogical skills. Toward these two 
objectives, materials were purchased for participants to review and/or use in a workshop and 
additional materials that were purchased in class numbers for participants to take back to their 
home schools to  use and share with colleagues.  
A partial list of materials purchased or acquired and used or distributed to participants: 

Books reviewed by participants: 
1. Facing the Future. (2008). Teaching global sustainability in the primary grades: A K-4 

curriculum guide. Seattle, WA: Author. 
2. Keeley, P., Eberle, F., & Dorsey, C. Uncovering Student Ideas in Science, Volume 2: Another 

25 Formative Assessment Probes  
3. Uncovering Student Ideas in Science, Volume 3: Another 25 Formative Assessment Probes 
4. Van der Smissen, B., Goering, O.H., & Brookhiser, J.K. (2005). Nature Oriented Activities: A 

Leader's Guide 
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5. Kaufman, S.R., & Kaufman, W. Invasive Plants: A Guide to Identification, Impacts, and 
Control of Common North American Species 

6. Kirkland, J. (2006). Take a tree walk. Stillwater Publishing. 
7. Insectigations: 40 Hands-on Activities to Explore the Insect World 
8. Hands-on Ecology 
9. Nature-oriented Activities, A LeaderÕs Guide, 4th ed. 
10. The Nature Specialist 
11. Weather, Eyewitness series 
12. Naturalist Intelligence: Science in the School Yard 
13. Weather, Janice VanCleave’s Project Books 
14. Klentschy, M.P., Using Science Notebooks in Elementary Classrooms  
15. Force & Motion: Stop Faking It! Finally Understanding Science So You Can Teach It 
16. Everyday Science Mysteries: Stories for Inquiry-based Science Teaching 
17. Questions, Claims, and Evidence: The Important Place of Argument in ChildrenÕs Science 

Writing 
18. The Nature of Science and the Study of Biological Evolution 

 
Teaching materials used and reviewed by participants: 

1. graduated pitcher set 
2. green water monitoring kit 
3. flexible bar magnets 
4. spring scales 
5. jewelers loupes 
6. 16" Earthball™ inflatable globe with activity handbook 
7. aquatic net 
8. plastic classroom terraria 
9. student insect net 
10. magnifying jar 
11. butterfly life cycle in lucite block 
12. insect x-rays investigation kit 
13. AM311S DinoLite digital microscope 
14. mystery of the far-flung fossils – plate tectonics activity kit 
15. light and sound energy ball 
16. color paddle set 
17. extra-large 2.5x bug viewer 
18. brass mass set for equal arm platform balance 
19. celestial star globe 
20. Wonder Globe™, moon 
21. weathervane 
22. animal cell model 
23. Africa v US comparison poster 
24. Backyard animals and plants poster 

 
Books provided to each participant to retain and share with school colleagues: 

1. Bentley, Ebert & Ebert. (2007). Teaching Constructivist Science K-8. Corwin. 
2. Common Trees of Virginia, Virginia Department of Forestry  
3. Tree Finders Guide 
4. Raindrops keep falling on your head: Soil and water conservation activities for elementary 

students. Department of Conservation and Recreation. 
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5. VirginiaÕs Water Resources, special issue of Virginia Explorer. Department of Environmental 
Quality 

 
Equipment and instructional supplies provided for each participant to retain and share with school 
colleagues: 

1. student thermometer sets for learning center 
2. dual scale thermometer for classroom 
3. inflatable earth globes  
4. large bug boxes 
5. leaf Investigation kits  
6. Handboilers™ (discrepant event) 
7. Snap-top clear plastic storage cases 
8. metric scale rulers, plastic, flexible, 30 cm 
9. fluorescent children's goggles, learning center set 
10. standard adult safety glasses item 
11. owl pellets 
12. geological map of Virginia 
13. state fossil photo on cardstock 
14. physiological province map of Virginia 
15. glass microscope slide set with glass cover slips 
16. student soil activities kits and gardening materials 
17. current Virginia Association of Science Teachers Newsletter 
18. extensive handouts from each instructor 
19. catalogs from science and environmental education supplies companies: Acorn Naturalists, 

Edmund Scientific, Nature Watch, Nasco. 
 
Another objective involved developing a professional network to encourage further sharing of 
resources and provide support. To this end funds were spent on a morning coffee-tea service and some 
meals during the program. 
 
(Final Budget Summary and reimbursement form, with check, sent with hardcopy) 
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Appendix A. Attendance Sheets  
 
(submitted with hardcopy) 
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Appendix B. Participant responses to SCHEV Survey  
 
(submitted with hardcopy) 
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Appendix C. Recruitment documents 

Website address: http://www1.hollins.edu/classes/hesit/ 
 
(additional recruitment flyer submitted with hardcopy) 
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[date]  
 
 
Dear Principal or Elementary Supervisor:  
 

The enclosed flyer announces an exciting professional development opportunity for 2008 offered 
by Hollins  University through an Improving Teacher Quality grant through the State Council for Higher 
Education (SCHEV). The Hollins Inquiry, Integration and Differentiation Project is a two -week 
Elementary Science Institute that will be held in June on the Hollins campus, followed by two half-day 
academic year seminars in the fall. Grades 3-5 teachers in Roanoke and Salem cities, and Roanoke, 
Botetourt, Franklin, Floyd and Craig counties are eligible. Public and private school teachers may apply. 
The program will fo cus upon grade-level SOL science concepts, differentiated instruction, and active 
learning strategies. The program will draw upon the expertise of HollinsÕ science faculty and that of 
scientists and educators at the Virginia Museum of Natural History, the Science Museum of Western 
Virginia, Mill Mountain Zoo, the Virginia Wildlife Center, and Virginia Tech's Department of Geosciences 
and will feature hands-on science activities, field trips, and practical active learning strategies that will 
promote the min ds-on engagement of your students across the curriculum. 

 
Participants in the Institute will gather resources and create minds -on lessons for their own 

classrooms Ð translating content and accessing multiple resources to apply to their particular teaching 
situations, thus enabling them to address grade-level SOLs more effectively. 

 
Up to 30 participants will be offered a stipend of $550, and may elect to receive teacher 

recertification credits or three semester hours of graduate course credit from Hollins U niversity at a 
reduced, grant subsidized tuition rate.  

 
The summer program will run from 9:00 am to 3:00 pm beginning Wednesday, June 18 and 

concluding July 1.  More information about the program can be accessed at 
http://www1.hollins.edu/classes/hesit/ .  Teachers interested in participating may download the 
application form or may request further information from the Elementary Science Institute, Department 
of Biology, P.O. Box 9615, Hollins University, Roanoke, VA 24020 (Phone: 540-362-6457, Fax: 540-362-
6629).  We look forward to having teachers from your school division working with us this summer.  
 

Sincerely, 
 

Michael Bentley, EdD 
Adjunct Professor and Project Director  

encl. 
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A Hollins University Professional 
Development Institute for Educators 

 
SUMMER 2008 

TWO WEEK WORKSHOP 
 

Offering 
3 hr. credit: Special Topics in 
Education 
 

Elementary Science 
Institute for Teachers 

 

 
 
A great opportunity for Grades 3-5 teachers 
in Roanoke City, Salem, and Roanoke, 
Franklin, Botetourt, Floyd and Craig 
counties, in both public and private schools.  
 
Workshop sessions based at Hollins 
University with field studies and trips. 
 
Receive free teaching materials; expand 
your knowledge of science content. Conduct 
field studies and go on field trips. Meet and 
interact with university and museum experts 
in physical science, earth-space science, and 
life science. Experience grade-appropriate 
hands-on activities using an inquiry 
approach. 

 
Hollins Elementary Science 
Institute for Teachers 
Department of Biology, P.O. Box 9615 
Hollins University, Roanoke, VA 24020 
Phone 540-362-6457        Fax 540-362-
6629 

 
Dates and Times: 

June 18 – July 1, 2008 

M‐F 9:00 am – 3:00 pm 
 
Plus two Fall sessions TBA. Sponsored by 
Hollins University with support from the State 
Council for Higher Education of Virginia 
(SCHEV) through an Improving Teacher Quality 
program grant. 
 

Reduced tuition option and $550 
stipend. Application deadline: March 7 

 Instructors include Dr. Michael L. 
Bentley, author of Teaching Constructivist Science, K-8 
(Corwin, 2007); Teresa Auldridge, teacher, Salem City 
Schools; Hollins science faculty, Drs. Joseph Ametepe, 
Daniel Derringer, and Renee Godard, and educators and 
scientists from the Science Museum of Western Virginia, 
the Virginia Museum of Natural History, Mill Mountain 
Zoo, the Virginia Wildlife Center, and Virginia Tech's 
Museum of Geosciences. 
 

To learn more and to apply, visit 
http://www1.hollins.edu/classes/hesit/ 



 

Bentley: HESIT Final Report 10-08 14 

 

Appendix D. HESIT program schedule, course syllabus, and 
standardized assessment instruments 
 
(below) 
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2008 HOLLINS ELEMENTARY SCIENCE INSTITUTE FOR TEACHERS 
Tentative Institute Schedule 

 
Week 1 
Time Wed. June 18 Thur. June 19 Fri. June 20 
9:00-9:30 am Introductions 

Overview of Institute 
schedule 
Syllabus (optional HU 
credit) 
Catalogs & resources 
– Dr. Bentley 

Announcements 
Nature of Science (NOS) 
concepts 
– Dr. Bentley 

Announcements 
Networking for support: 
Communicating via listserv 
and web forum 
–  Dr. Bentley 

9:30-10:45 am Preassessment Survey on 
science content 
– Dr. Bentley 

Interaction of Earth-
Space Systems  
Solar system  concepts 
– Grade 4 & 6 SOLs 
– Dr. Ametepe 

Earth Patterns, Cycles, & 
Change in Grade 3-5 SOLs: 
Earth through time 
– Dr. Ametepe 

11:00-11:45 am Group Activity: Mapping 
the content - National & 
Virginia Gr. 3-5 SOL 
content & skills, strengths 
& needs 
– Dr. Bentley 

Earth Patterns, Cycles & 
Change – Moon, earth, & 
sun – Grade 4 & 6 SOLs 
Dr. Ametepe, continued 

ES concepts, continued 
Plate tectonics, rock cycle 
– Dr. Ametepe 

12:00-1:00 pm Lunch – Hollins’ Moody 
Center 

Lunch with Dr. Ametepe 
Moody Center 

Lunch with Dr. Ametepe 
Moody Center 

1:15-3:00 pm Constructivist teaching & 
learning: Bentley, Ebert & 
Ebert text 
– Dr. Bentley 

NOS continued,  
History & philosophy of 
science 
– Dr. Bentley 

3:00--3:30 pm  
Day’s Summary 
– Dr. Bentley 

Astronomy resources on 
the web/in the 
community 
Day’s Summary 
- – Dr. Bentley 

ES concepts, continued 
Rocks & Minerals, soil 
Weathering & erosion 
– Dr. Ametepe 
 
Week summary and 
Outlook for Week II 
- Dr. Bentley 

 
Week 2 
Time Mon. June 23 Tues. June 24 

Wed. June 25 
Thurs. June 26 Fri. June 27 

9:00-9:30 
am 

Announcement
s 
Research-based 
active learning 
strategies for 
improving 
student 
achievement  
– Dr. Bentley 

Announcements 
Inquiry teaching 
strategies: 
discrepant events 
– Dr. Bentley 

Announcements 
Field Trip 
Debriefing 
– Dr. Bentley 

Announcements 
and distribution of 
resources 
– Dr. Bentley 

9:30- 
10:45 am 

Energy in the 
Grade 3-5 
SOLs: 

Teaching 
through Inquiry 
and Integrating 

8:30 am – 
6:00 pm 
Extended day 
field  
trip to 
Virginia  
Museum of 
Natural 
History, 
Martinsville 
 
Host and 

Living Systems 
and Life 
Processes in Gr. 

Outdoor 
activities: 
Save Our Streams 
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9:30- 
10:45 am 

PE/KE, 
transformations
, sources 
 
– Dr. Derringer 

science in the 
Grade 3-5 
curriculum: 
Math & Science 
- Teresa 
Auldridge 

3-5 
Classification 
Life processes - 
Respiration, 
photosynthesis 
- Dr. Godard 

11:00-
11:45 am 

Energy in the 
Grade 3-
5SOLs: 
Electricity & 
magnetism 
– Dr. Derringer 

Integration 
activities, 
Continued 
- Teresa 
Auldridge 

Life science in 
the Grade 3-5 
SOLs: 
Ecological 
concepts 
Cycles, food 
webs, food 
pyramid, energy 
flow 
- Dr. Godard 

12:00- 
1:00 pm 

Lunch with Dr. 
Derringer 
Moody Center 

Lunch with Ms. 
Auldridge 
Moody Center 

Lunch with Dr. 
Godard 
Moody Center 

1:15-3:00 
pm 

Energy, 
continued 
Light and 
Sound 
– Dr. Derringer 

Curriculum 
Planning Session 
– Ms. Auldridge 

Investigations 
 
Field trip to local 
site 
- Llyn Sharp 
Virginia Tech 
 
Bag lunch 
provided 
 
Afternoon: 
Outdoor  
investigations 
continued 
- Ms. Sharp 

3:00--3:30 
pm 

Day’s 
Summary 
- Dr. Bentley 

Day’s Summary 
- Dr. Bentley 

guide: 
Dennis Casey, 
Director of 
Education 
 
Presentations 
by 
Museum 
scientists: 
Drs. Ward, 
Beard, 
Dooley, and 
Moore 
 
Triassic basin 
fossil site 
 
Bag lunch and  
beverages 
provided 
 

Inquiry teaching 
strategies; 
differentiated 
instruction 
- Dr. Bentley 

Trip debriefing 
Week III Plan 

 
Week 3 
Time Mon. June 30 Tues., July 1 
9:00-9:30 am Announcements 

 
– Dr. Bentley 

First Thoughts activity 
Field trip debriefing and 
announcements 
– Dr. Bentley 

9:30-10:45 am Matter in the Grade 3-5SOLs: 
Atoms, molecules, elements & 
compounds, states of matter 
– Dr. Derringer 

Participant reports on planned 
curriculum projects 

11:00-11:45 am Matter in the Grade 3-5 SOLs: 
Physical & chemical changes – Dr. 
Derringer 

Field trip to the Mill Mountain Zoo, 
Roanoke 
Patty Smukall, Director of Education 
 

12:00-1:00 pm Lunch with Dr. Derringer - Moody 
Center 

Lunch at Mill Mountain Zoo 
    EE and wildlife in Virginia 
–  continued 

1:15-4:00 pm Field trip to the Science Museum of 
Western Virginia and Hopkins 
Planetarium, Roanoke 
– Nancy McCrickard, Director 

Academic year component –  
Fall ’08 meeting dates 
and conclusion– Dr. Bentley 
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Academic Year Follow-up Session 1: Sept. 11, 2008, VAC 119 
Time Activity 
3:30-4:15 pm Overview of session and announcements 

New curriculum materials for review – Dr. Bentley 
 

415-5:30 Environmental Education in the Grade 3-5 SOLs 
Dr Gretchen Achenbach, Wildlife Center of Virginia 
 

5:30-5:45 pm Summary and Q&A for Dr Achenbach 
Outlook for final session – Dr. Bentley 

 
Academic Year Follow-up Session 2: Oct. 7, 2008, VAC 119 
Time Activity 
3:30-4:00 pm Overview of day and announcements 

New curriculum materials– Dr. Bentley 
 

4:00-4:45 Completion of evaluation instruments – Delores Dalton 
 

4:45-5:45 pm Reports from participants on curriculum/instruction projects and classroom 
modifications and innovations.  Facilitator: Dr. Bentley  
 

5:45-7:00 pm Celebration and Dinner at Veranda Bistro, distribution of certificates of 
completion – Dr. Bentley 
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SYLLABUS: ED 550, Special Topics in Education: 
Science in the Elementary Classroom 

 
HOLLINS ELEMENTARY SCIENCE INSTITUTE FOR 

TEACHERS 
SUMMER TERM, 2008  

 

Meeting in the Visual Arts Center Rooms 119 and 308 with field studies at local 
natural areas and museums, including the Science Museum of Western Virginia and 
Hopkins Planetarium and the Virginia Museum of Natural History.  
Dates and Times: June 18-July 1, 2008, 9:00 am - 3:00 pm, with two Fall seminars, 
TBA. 
 
Instructor of Record : 
Michael L. Bentley, EdD. ph 540-389-3752  email: mbentle1@utk.edu 
Course instructors include Teresa Auldridge, teacher, Salem City Schools; and  

Hollins science faculty, Drs. Joseph Ametepe, Daniel Derringer, and Renee Godard. 
Special sessions will be conducted by educators and scientists from the Science Museum of 
Western Virginia, the Virginia Museum of Natural History, Mill Mountain Zoo, the Virg inia 
Wildlife Center, and Virginia Tech's Museum of Geosciences. 

 
Description:  
This graduate seminar is offered in conjunction with the Elementary Science Institute 
for Teachers, sponsored by Hollins University and the State Council of Higher 
Education of Virginia (SCHEV) through an Improving Teacher Quality program grant. 
The main goal of the course is to offer graduate students who are professional 
educators to update their content knowledge in science content and their pedagogical 
skills in using an inqu iry approach, differentiating instruction, and integrating science 
across the curriculum. In participating in this professional development program 
teachers should develop more effective ways to enact curriculum, teaching both 
content and process as identified in the Virginia Standards of Learning and in 
national curriculum documents. In participating teachers will experience hands -on 
activities and investigations that are appropriate at the intermediate grade levels that 
are the target area of this project, and will develop personal folders of activities, 
lessons, and teaching materials. Participants will communicate with each other and 
utilize museum and university resources to further develop their classroom science 
programs. Some of this work will be shared in a follow-up fall session. 
 
Course objectives: It is expected that participants will:  

1.  expand their science content knowledge in life, physical and earth-space science 
and knowledge of the nature of science 

2.  extend their repertoire of teaching strategies, particularly related to using the 
inquiry approach, differentiating instruction, and integrating science throughout 
the curriculum  

3.  develop a collection of curriculum resources, including materials, activities, lessons, 
teaching strategies to enhance classroom instruction and student achievement in 
science 

4.  enlarge their network of peers and colleagues within and outside the local schools and share 
resources with other educators via the Institute website. 
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Texts: 
Bentley, M., Ebert, E., & Ebert, C. (2007). Teaching Constructivist Science, K–8: 

Nurturing Natural Investigators in the Standards-Based Classroom. 
Thousand Oaks, CA: Corwin Press. 

 
Board of Education. (2003). Standards of learning for Virginia public schools. 

Richmond, VA: Commonwealth of Virginia. [Available 
http://www.pen.k12.va.us/VDOE/Superintendent/Sols/home.shtml  

 Standards and curriculum framework s for other states: 
http://www.statest andards.com/  

 
National Research Council (1996). National Science Education Standards. 

Washington, DC: National Academy Press. [Available] 
http://www.nap.edu/books/0309053269/html/R1.html  

 
Requirements/Assignments:  
The Institute is offered to contribute to the professional development of teachers in 
Virginia. Participants are expected to complete assessment surveys, participate in class 
activities, such as writing and concept mapping, lab activities, field trips, and to 
develop and share during the final Fall seminar a grades 3-5 project, e.g. an inquiry 
activi ty, a differentiated science lesson, poster, etc. 
 
Three (3) semester hours graduate seminar credit is available from Hollins University 
either on a pass/fail basis (for Professional Certification) and on an A/F basis, for ED 
550, Special Topics in Science Education.  The tuition is at a reduced rate for 
participants in this project only. Participants who are to receive graduate credit are IN 
ADDITION required to keep a descriptive/reflective journal with responses to 
readings and project activities. 
 
Evaluation Criteria : 
Grading is pass/fail unless arranged otherwise. 

References:  See separate 
bibliography.  

 
Assignment details 

(1) GRADE LEVEL SCIENCE ACTIVITIES-MATERIALS FOLDER 
PURPOSE: To provide an opportunity to (1) collect and examine resources, (2) 
stimulate ideas for science activities and materials. 
The focus should be on collecting notes, flyers, order forms, pictures-images-graphics 
organized to facilitate later access for lesson and curriculum planning. Can be 
organized into any desired container, such as a portable file tote, an expandable 
manila folder, etc. Can be materials collected during course sessions or by email 
searches and requests. Minimum number of items: 15. 
 
WHAT TO DO 
1.  Create and label a storage container for your materials; 
2.  Collect and file class handouts and materials such as catalogs, images, etc. that you 
find in old magazines, on the Internet, etc.  
3.  Provide a introductory cover sheet with a paragraph about your collection, intended audience, any 
foreseen uses, etc. 
4.  Include any notes taken during classes, field trips, and sessions. 
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(2) JOURNAL 
PURPOSE: To provide an opportunity to (1) extend content, (2) critique resources, (3) 
develop personal philosophies of science education. 
Naturally, writing about your experie nces provides an opportunity for reflection. 
Written accounts and summaries are useful in developing meaning. The focus of 
journal writing should be on your reactions, insights, connections, critical comments, 
and appreciations. 
 

WHAT TO DO 
1.  Respond to reading the textbook and handouts 
2.  Respond to readings on topics of personal interest related to current events in 
science and personal reading related to science from magazines, etc. 
3.  Respond to experiences related to the seminar  -e.g. scientistÕs presentations, field trips, museum 
visits, interactions with peers, etc. 
4.  Review and comment on library and community resources related to the science 
content for Gr. 3-5 and the nature of science -e.g. curriculum resources such as 
tradebooks, textbooks, teaching guides, curriculum materials, software, 
magazines/journals, Internet sites, etc.  
 

FORMAT:  Journal can be a traditional notebook, or a word-processed journal.  Date 
each entry.  Title  each entry, e.g. ÒReaction to Bentley, Ebert & Ebert, Chap. 1Ó. 
Reference all material examined using a standard format (APA style is most 
commonly used in science and education). Identify field study sites by address, and 
indicate date visited. 
 

LAST ENTRY: Your final entry is to be a summary and conclusion focused upon 
significant learning related to the readings and interactions involved in the project.  
 

Professional organizations: 
• The Virginia Science Teachers Association (VAST): http://www.vast.org 
• The National Science Teachers Association (NSTA):  http://www.nsta.org/  
• The North American Association for Environmental Education: 

http://www.naaee.org/  
• Council for Elementary Science International: http://www.cesiscience.org/  
• National Middle Level Science Teachers' Association: 

http://www.nsta.org/nmlsta /  
• National Middle School Association: http://www.nmsa.org/  
• National Association for the Education of Young Children: 

http://www.naeyc.org  
• School Science and Mathematics Association Ð http://www.ssma.org/  

 

Science books for children: 
NSTA and CBC Outstanding Science Trade Books for K-12: science trade books (the kind you'd find in 
a school library or bookstore) that have been evaluated by teachers to be of the highest quality, most 
engaging, and scientifically accurate books for children. See http://www.cbcb ooks.org/ and 
http://www2.nsta.org/recommends/ and http://www.nsta.org/ostbc  
 

Recommended References: 
American Association for the Advancement of Science (AAAS, 1993). Benchmark for Science Literacy: Project 

2061. New York: Oxford University Press. [Available] 
http://www.project2061.org/tools/benchol/bolframe.html  

 
Carr, J.; Lagunoff, R.; & Sexton, U. (2006). Making science accessible to English learners: A guidebook for 

teachers. San Francisco: WestEd. 
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Donovan, M.S. & Bransford, J.D. (Eds.), and Committee on How People Learn, National Research Council. (2005). 

How students learn science in the classroom. Washington, DC: National Academy Press. (free online at 
http://www.nap.edu/catalog/11102.html)  

 
Harmin, M. & Toth, M. (2006). Inspiring active learning: A complete handbook for today’s teachers, 2nd ed. 

Alexandria, VA: Association for Supervision and Curriculum Development.  
 
Howes, E.V. (2002). Connecting girls and science: Constructivism, feminism, and science education reform. New 

York: Teachers College Press. (Ways of Knowing in Science and Mathematics Series). 
 
Llewellyn, D. (2001). Inquire within: Implementing inquiry-based science standards. Thousand Oaks, CA: Corwin 

Press. 
 
Taylor, F., Raflo, A., & Sharp, L. (1997). Model inquiries into nature in the schoolyard: The MINTS book. 

Blacksburg, VA: Virginia Tech Museum of Natural History.  
 
Tomlinson, C.A. (2001). How to differentiate instruction in mixed-ability classrooms, 2nd ed. Alexandria, VA: 

Association for supervision and Curriculum Development.  
 
 
 

    
 HESIT faculty, from left, Derringer, Godard, Ametepe, Bentley, and Derringer  
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Name: ______________________________________  Date: ________________________ 
 

HOLLINS ELEMENTARY SCIENCE INSTITUTE FOR TEACHERS 
2008                                                                                                                                     VNOS C 
 
1. What, in your view, is science?  What makes science different from other disciplines? 
 
 
 
2. What is an experiment? 
 
 
 
3. Does the development of scientific knowledge require experiments? 

• If yes, explain why.  Give an example to defend your position. 
• If no, explain why. Give an example to defend your position. 

 
 
 
4. After scientists have developed a theory, does the theory ever change? 

• If you believe that scientific theories doe not change, explain why.  Defend your answer with 
examples. 

• If you believe that scientific theories do change: (a) Explain why theories change. (b) Explain 
why we bother to learn scientific theories.  Defend your answer with examples. 

 
 
 
5. Is there a difference between a scientific theory and a scientific law?  Illustrate your answer with 

an example. 
 
 
 
6. Science textbooks often represent the atom as a central nucleus composed of protons (positively 

charged particles) and neutrons (neutral particles) with electrons (negatively charged particles) 
orbiting the nucleus.  How certain are scientists about the structure of the atom?  What evidence do 
you think scientists used to determine what an atom looks like? 

 
 
 
 
7. Science textbooks often define a species as a group of organisms that share similar characteristics 

and can interbreed with one another to produce fertile offspring.  How certain are scientists about 
their characterization of what a species is?  What specific evidence do you think scientists use to 
determine what a species is? 

 
 
 
8. It is believed that about 65 million years ago the dinosaurs became extinct.  Of the hypotheses 

formulated by scientist to explain the extinction, two enjoy wide support.  The first, formulated by 
one group of scientists, suggests that a huge meteorite hit the earth 65 million years ago and led to 
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a series of events that caused the extinction.  The second hypothesis, formulated by another group 
of scientists, suggests that massive and violent volcanic eruptions were responsible for the 
extinction.  How are these different conclusions possible if scientists in both groups have access 
to and use the same set of data to derive their conclusions? 

 
 
 
 
9. Some claim that science is infused with social and cultural values.  That is, science reflects the 

social and political values, philosophical assumptions, and intellectual norms of the culture in 
which it is practiced.  Others claim that science is universal.  That is, science transcends national 
and cultural boundaries and is not affected by social, political, and philosophical values, and 
intellectual norms of the culture in which it is practiced. 
• If you believe that science reflects social and cultural values, explain why.  Defend your 

answer with examples. 
• If you believe that science is universal, explain why.  Defend your answer with examples. 

 
 
 
 
10. Scientists perform experiments / investigations when trying to find answers to the questions they 

put forth.  Do scientists use their creativity and imagination during their investigations? 
• If yes, then at what stages of the investigations do you believe scientists use their imagination 

and creativity: planning and design, data collection, after data collection?  Please explain why 
scientists use imagination and creativity.  Provide examples if appropriate. 

• If you believe that scientists do not use imagination and creativity, please explain why.  
Provide examples if appropriate. 
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2008 Hollins Elementary Science Institute for Teachers (HESIT) 

Final Post Survey—Based on Teachers’ Pedagogical Philosophy Interview 
 
Instructions—Please answer the following based on your experiences at the HESIT and your 
implementation of the ideas you learned there.  

1.  Has your approach to teaching science changed?  If “yes” explain how it differs now. 

 
 
 

2.  Are there any new strategies/techniques for teaching that you have implemented or plan to 
implement during this academic year?  Elaborate. 

 
 
 

3. (a) Reconsider the knowledge of science that you think are most important for students to learn.  
Has your understanding of this content changed?  If so how? 

 
 
 

(b) Considering the science content at your grade level, have any ideas/concepts become more or 
less important to you?  Would you now add any additional ideas or content?  Please explain. 
 
 
 
 
 
 
 

4. Have you discovered any new ways to overcome constraints in teaching science in your 
classroom?  Please explain. 
 
 
 
 
 

5.  Would you recommend this professional development institute to other colleagues? Explain. 

 
 
 

6.  If you had the opportunity to participate again in this institute with different science content 
strands, would you be interested? 
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7.  Do you feel better prepared to teach science this academic year?  If “yes”, in what ways? 
 

 
 

8.  Please rank the following, with “3” being most valuable and “1” being least valuable, the 
benefits you as a classroom teacher received from the institute.  

___ new content knowledge 
___ new teaching methods/strategies 
___ additional teaching resources 
___ free instructional materials  
___ opportunity to meet and share with other professionals. 
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Science Teaching Efficacy Belief Instrument* 
Please indicate the degree to which you agree or disagree with each statement below by circling the 
appropriate letters to the right of each statement. 

SA = Strongly Agree    A = Agree    UN = Uncertain   D = Disagree   SD = Strongly Disagree 
 
1. When a student does better than usual in science, it is often because the teacher exerted a little 

extra effort. SA A UN D SD 

 

2. I am continually finding better ways to teach science. SA A UN D SD 

 

3. Even when I try very hard, I don't teach science as well as I do most subjects. SA A UN D SD 

 

4. When the science grades of students improve, it is most often due to their teacher having 

found a more effective teaching approach. SA A UN D SD 

 

5. I know the steps necessary to teach science concepts effectively. SA A UN D SD 

 

6. I am not very effective in monitoring science experiments. SA A UN D SD 

 

7. If students are underachieving in science, it is most likely due to ineffective science teaching. 

SA A UN D SD 

 

8. I generally teach science ineffectively. SA A UN D SD 

 

9. The inadequacy of a student's science background can be overcome by good teaching. SA A 

UN D SD 

 

10. The low science achievement of some students cannot generally be blamed on their teachers. 

SA A UN D SD 

 

11. When a low achieving child progresses in science, it is usually due to extra attention given by 

the teacher. SA A UN D SD 

 

12. I understand science concepts well enough to be effective in teaching elementary science. SA 

A UN D SD 
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13. Increased effort in science teaching produces little change in some students' science 

achievement. SA A UN D SD 

 

14. The teacher is generally responsible for the achievement of students in science. SA A UN D 

SD 

15. Students' achievement in science is directly related to their teacher's effectiveness in science 

teaching. SA A UN D SD 

16. If parents comment that their child is showing more interest in science at school, it is 

probably due to the performance of the child's teacher. SA A UN D SD 

 

17. I find it difficult to explain to students why science experiments work. SA A UN D SD 

 

18. I am typically able to answer students' science questions. SA A UN D SD 

 

19. I wonder if I have the necessary skills to teach science. SA A UN D SD 

20. Effectiveness in science teaching has little influence on the achievement of students with low 

motivation. SA A UN D SD 

 

21. Given a choice, I would not invite the principal to evaluate my science teaching. SA A UN D 

SD 

 

22. When a student has difficulty understanding a science concept, I am usually at a loss as to 

how to help the student understand it better. SA A UN D SD 

 

23. When teaching science, I usually welcome student questions. SA A UN D SD 

 

24. I don't know what to do to turn students on to science. SA A UN D SD 

 

25. Even teachers with good science teaching abilities cannot help some kids learn science. SA A 

UN D SD 
 
*In Riggs, I., & Knochs, L. (1990). Towards the development of an elementary teacher’s science teaching 
efficacy belief instrument. Science Education, 74, 625-637. 
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Appendix E. Report of the External Evaluator  
 

Hollins Inquiry, Integration and Differentiation Project 

Evaluation 
 

Introduction 

On the first day of the Institute and again on the last seminar day the teachers filled out 

versions of the following instruments-- Views of the Nature of Science (VNOS)  Survey, 

Version C, which will assess participants’ ideas about the nature of science. Another 

standardized instrument used was the Teachers’ Pedagogical Philosophy Interview (TPPI) 

(Richardson & Simmons, 1994), to assess the teacher-to-student-directedness of participant 

approach. A third instrument is the Science Teaching Efficacy Belief Instrument (STEBI) 

(Riggs & Knochs, 1990), which was specifically designed for teachers at this level to assess 

teacher self-confidence to teach science.  These instruments were used in pre and post-test 

format.   The use of these varied instruments as well as on-site observations and document 

review by the evaluator, provided substantial evidence to judge the effectiveness of the Project.  

The external project evaluator spent three days on site at the  Hollins Elementary Science 

Teachers Institute (HESIT.  The first two days she observed classes and talked with the 

participants and the Director informally.  She also attended the final seminar in October and 

was able to observe the project presentations as well as again talk informally with the teacher 

participants.  A great deal of antidotal and observational data was obtained during those visits. 

 

Survey Analyses 

TPPI/VNOS 

Model/Class Description 

When asked to describe how their classroom looked when it was running correctly, most 

teachers indicated they want to see students who are engaged and excited about learning, There 

were some that prefer lecture and times when students were working quietly. Several teachers 

described themselves as having high expectations but are firm or compassionate.  Others think 

they need to be more flexible and needs ideas for expanding the taught curriculum 
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Teachers indicated that their model of a well organize classroom as still evolving and changed 

with different groups of students.  Models were formed primarily from the influence of other 

teachers, student teaching experiences, by trail-and-error, and their own personality style. 

Over half of the teachers surveyed felt that time was the biggest impediment in implementing 

their model.  Other constraints mentioned more than once were money/materials, 

SOL*/curriculum, and student behavior 

 

Teachers had difficulty expression what they thought the principals that teaching should be 

built on but the idea of flexibility and being able to adapt to different learning styles was 

articulated by a few. 

 

About one-third responded that they think their undergraduate education courses were 

somewhat useful to teaching.   Part of the fact that they did not endorse their courses more 

enthusiastically appeared to be that there were so few opportunities for hands-on opportunities.  

Slightly more thought their undergraduate science classes were beneficial or somewhat 

beneficial when they began teaching.   Several of the respondents which many years of 

teaching experience stated that they understood classes today were more relevant.  Slightly 

more thought their undergraduate science classes were beneficial /somewhat beneficial when 

they began teaching. 

 

Changes suggested in undergraduate pedagogy classes included more hands-on and/or practical 

applications.  The same ideas came up relative to science classes as well. 

Teachers were asked to estimate how much various factors involved their teaching model.  

One-half said their undergraduate program influenced their model 25% or less.  One third said 

their graduate program influenced their model 35% or less.  In both areas teacher felt more 

practical, hands-on, and real life applications would be valuable.  The biggest factor in 

developing their model was on-the-job experience with two thirds saying this accounted for 

50% of the influence and some ranking it as high as 80%. 

 

How to learn/ Understanding 

Now let us look at teachers’ perception of how to learn.  Numerous participants felt they 

personally learn best when they are actively involved which sometimes includes hands-on 

activities.  Visual representation also ranked high as stimuli to involvement.  The environment 
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mentioned by the most teachers, however, was the opportunity to share the information with 

someone.  This, of course, is another type of active involvement. 

When specifically asked about optimum learning environment for science over half (12 out of 

22) choose hands-on or action based learning.  Several also mentioned visuals such as videos 

as well as class discussions.  The overwhelming majority felt that learning science was 

different from learning other subjects such as history.  Reasons given included because “it can 

be experienced in the present and “it is not just memorizing.” 

Visuals, hands-on/discovery learning, and active participation were also mentioned as ways 

they believed their students learn best;  also mentioned were real world applications and by 

using several modalities.  A number mentioned that it carried with different students.   

 

Over-all, when the Institute started participating teachers seemed to have a good idea of what 

they needed to be doing to make their science teaching more effective and were looking for 

assistance in doing so.  Many teachers felt their students and they themselves learned science 

better when they were engaged in activities. 

Teachers felt they knew when their students understand a concept when they can teach it to 

another personal, use of apply it, restate or write about it, or test well.    They on the other hand 

thought their students gauged their understanding more on how well they did on assessments. 

Important Concepts 

Teachers were all over the map when asked “what principles about science itself are important 

for students to learn.”  Three did feel that how all scientific principles fit together was most 

important.  Other ideas mentioned included how to think scientifically, observation skills, 

process and problem solving skills, concepts related to nature, and conservation related idea. 

When asked how they decided what to teach they overwhelmingly chose the SOL’s* or their 

curriculum.  Additionally many mentioned they extended beyond the basic curriculum based 

on student interest and/or student need.  Many do not move on to other concepts until most 

students show mastery but almost as many felt compelled to precisely follow their district’s 

pacing guide. Some compensated by re-addressing the concepts at a later time in a different 

context. 

 

Based on their answers to follow-up questions based on the TeacherÕs Pedagogical Philosophy 

Interview almost all the participants said their approach to teaching science had changed.  

This was due to their increased subject matter knowledge which made them feel more 

confident.  They also planned for their classrooms to be more student centered and to have 
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more hands-on activities.  The important of imbedding the science process skills in all areas of 

their science curriculum as also mentioned as being important. 

 

When asked if their idea of what they felt was most important knowledge for their students to 

learn, they responded that they now view the importance of broad concepts over factoids, 

understanding that science was constantly changing, and that the process of science is as 

important as specific content knowledge.  

 

Based on the VNOS most teachers had increased their understanding of the nature of science, 

the value of experimentation, and understanding the difference between theories of laws.  A 

few, however, still could not describe or differentiate between a law and theory in science. 

 

By the final seminar of  HESIT teachers had already realized that activity based learning 

which engaged students was even more important that previously thought.  They also placed 

greater importance in allowing students the opportunity to investigate and become involved in 

seeking answers to their own questions. 

 

*Note:  It is not always clear when teachers mention the SOL’s whether they are talking 
about the actual standards, the Virginia Science Standards of Learning, or the 
standardized state assessments which test these standards. 

 

Science Teaching Efficacy Belief Instrument (STEBI) 

 (SA=strongly agree, A=agree, U=undecided, D=disagree, SD=strongly disagree) 

Almost all the respondents indicated that they are “continually finding better ways to teach 

science.” (A + SA 90%)  This view would contribute to a motivated group of teachers taking 

the Institute since in addition they believe teachers can “make a difference in science 

achievement” (A + SA= 86%).  They also feel somewhat comfortable in their ability to teach 

science based on the following data.  They “can help students understand concepts a student 

finds difficult” (A + SA= 91%), they disagree (D+SD= 86%) that they “teach science 

ineffectively.”  They also believe that are able to “typically answer students science questions” 

(A + SA =81%), and that they “usually welcome students science questions” (A + SA= 95%).  

They also disagree (D + SD= 68%) that they are “usually at a loss to help the student 

understand.”     So while there are many indicators of confidence in science instruction among 

these teachers there are still over half (D +U = 54% with most unsure)   that they “know the 

steps necessary to teach science concepts effectively.” 
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At the final session of the institute even more teachers feel comfortable with their skills and 

knowledge in teaching science.  When asked if ÒI wonder if I have the necessary skills to teach 

scienceÓ all but one choosing strongly disagree or disagree.   100% said they are Òcontinually 

finding better ways to teach science.Ó There was also a slight increase in those who felt they 

were effective in teaching science. There was, however, a significant increase in the teachers 

who felt they knew Òthe steps necessary to teach science concepts effectively.Ó  At the end of 

the Institute 17/20, 84%, agreed or strongly agreed with this statement. 

 

Initially teachers seem to attribute a great deal to the importance of the teacher on science 

achievement of their students since they a large number agree (A + SA= 86%) that the 

“inadequacy of a student’s science background can be overcome by good teaching” and 

disagree (D+SD 90%) that the “effectiveness in science teaching has little influence on the 

achievement of students with low motivation”   In a somewhat contradictory response  they 

indicated that (U+A = 68%  ) “that the low achievement of some students cannot generally be 

blamed on their teachers.”   The most undecided responses (five or six) were found on 

questions relating the performance of science teachers to student’s performance.  However, 

there were fewer choosing undecided by the end of the institute.   More agreed or strongly 

agreed that Òwhen a student does better than usual in science, it is often because the teacher 

exerted a little extra effortÓ and that ÒstudentÕs achievement in science is directly related to 

their teacherÕs effectiveness in science teaching.Ó  Prior to the institute, over half of the 

surveyed participants were unsure or disagreed with these statements.  Perhaps it is the 

greater degree of confidence in their own ability to provide an environment conducive for 

teaching science that accounted for these changes.  

 

Observational Indicators 

The external evaluator attended the afternoon sessions on the sixth day of HESIT classes.  The 

first class was part of the Electricity and Magnetism strand and consisted of demonstrations 

which involved the teachers.  As each concept was demonstrated it was preceded by short 

lecture/discussion of in depth content.   There was also a delineation of the concepts the 

students needed to know (as opposed to the background knowledge of the teacher) and the 

participants had an opportunity to task questions relative to their student’s viewpoint.   

The afternoon laboratory class on circuits allowed the teachers to actually perform the 

experiment themselves using minimal, inexpensive materials.  Collectively they anticipated 
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problems their students might experience.  The instructor was open to suggestions and 

questions.   

 

The next morning the teachers participated in a lecture/discussion involving the nature of 

science followed by a session in the lab where teachers completed a variety of lab activities 

that were particularly useful in allowing students to utilize an array of science process skills.  

Many of the activities involved plants, animals, or tactile materials. 

 

During these two days, the evaluator was able to talk informally with the participants during 

breaks and lunch which allowed for a number of antidotal observations.  The over-all 

atmosphere was very positive—among the teacher participants and the instructors.   Each 

participant was actively involved and volunteered comments which indicated the value of the 

institute relevant to their teaching assignment.  Two specific comments were “this is one of the 

best classes I’ve ever taken” and “I wish I had this before my first year of teaching.” The one 

pre-service participant indicated that she had enjoyed the Institute so much that she was 

considering changing her career goal from teaching elementary math to teaching elementary 

science. 

 

During the last regular day of the Institute, the project director asked the participants to do an 

anonymous free response about the course content, environment, and instructors.  Some of the 

comments which appeared two or more times are included: 

 Enjoyed being treated as professionals 

 Appreciated the resources—including materials, handouts, web sites, field trip 

opportunities, and local contacts 

 Considered the hands-on portions particularly valuable.  Suggested that integrating 

them within the lecture periods would be helpful. 

 Field trips were excellent and opened up awareness.  Suggested the one to the National 

History Museum be shortened and perhaps substitute the fossil hunt portion in place of the rock 

hunt. 

 Time for the hands-on section during the Solar System unit needed to be extended. 

 Presenters were passionate and knowledgeable about their field while at the same time 

being very approachable by the elementary teacher participants. 

 Participants indicated they would share with other teachers in their school and thought 

the Institute should be repeated for others.  Some would even like to attend again themselves. 
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Summary 

The main purpose of  HESIT is to provide opportunities for teacher participants to develop 

science knowledge, effective ways to teach science, and provide support at they attempt to do 

so. 

 

Components 

1.  Provide a variety of opportunities for teachers to develop knowledge of life, physical, 

earth-space science, and the nature of science. 

2. Demonstrate classroom applications of educational research on inquiry teaching and 

differentiated instruction.   

3.  Explain and model the use of inquiry and differentiation, the integration of science and 

mathematics and language arts, and the use of active learning strategies and technology 

to address state grades 3-5 Standards of Learning. 

4. Develop a professional network of support and for dialog, as well as for connecting 

participants to curriculum resources on the Internet. 

The goals of the Institute were accomplished during the two week session by providing 

instructors specializing in the various strands included above.  The instructors not only lectured 

but demonstrated and provided activities which illustrated the content.  Many of these activities 

were ones that could be utilized in elementary science classes.  Specific sessions were 

dedicated to the nature of science which stretched the participants understanding and 

challenged previously held beliefs.  In addition field trips to nearby sites expanded access to 

additional resources for teachers  

 

In all of these sessions modeling appropriate inquiry, differentiation, and integration was 

shown.  Teachers were also encouraged to offer suggestions as to how this could be 

accomplished in their classrooms.  This was followed by the development, individually or in 

small groups, of individual lesson plans or unit plans which the teachers implemented in their 

classrooms this fall.    This forced the teachers to incorporate their HESIT experiences in a 

timely fashion.  They were also able to get additional ideas for their classes by hearing what 

others had developed. 
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The project Director continually sent updates to participants via the internet with additional 

web sites, references, etc.  In addition a Web site was developed which posts additional 

information and will allow teachers to access information from the institute instructors, 

director, resource professionals, and other participants.  It was obvious from the informal 

comments of the teachers at the final seminar that some had maintained contact with others 

who were in different schools and in some cases different school divisions.  Because the 

participants came from both public and private schools their opportunity to interact with other 

teachers in their grade level was expanded. 

 

On the final session of the HESIT which took place on the Hollins University campus, teachers 

individually or in groups presented to the other participants a lesson plan or unit plan they had 

created this school year.  All of the teachers had utilized something they had learned at the 

institute—either through an approach, a kit, or a student activity.  All of the lesson plans 

actively engaged the students and most involved interdisciplinary activities most notably 

writing and mathematics.  Several teachers indicated they had consciously changed the way 

they teach scientific investigation and the nature of science and were no longer teaching the 

outdated “scientific method.”  Teachers were also utilizing more exploratory activities to get 

students engaged as well as provide opportunities for their students to discover prior 

knowledge with which to connect the new/expanded content. 

 

Teachers overwhelmingly felt they were better prepared to teach science this academic year.  

They determined that the new content knowledge, new methods/strategies for teaching and the 

opportunity to meet and share with other professionals as the most valuable outcomes from the 

HESIT.  They also indicated they would recommend this institute for fellow teachers.   While 

many mentioned they had learned new ways to overcome constrains in teaching science, a few 

still felt constrained by time. 

 

Submitted by Delores Dalton Dunn, External Evaluator, October 14, 2008 

 


