Robert James Ruhf, Ph.D.
1.  Contact Information:
X98ruhf@netscape.net
2.  Education:
Western Michigan University, Kalamazoo, Michigan

Mallinson Institute for Science Education

Doctoral of Philosophy in Science Education

August 2000 through December 2006

Western Michigan University, Kalamazoo, Michigan

Geography Department

Masters of Arts in Geography (Environmental and Resource Analysis concentration)

August 1998 through August 2000

Central Michigan University, Mt. Pleasant, Michigan

Geography Department

Bachelor of Science in Meteorology (Mathematics minor)

August 1994 through May 1998

Grand Rapids Community College, Grand Rapids, Michigan

May 1993 through May 1994

Cornerstone University, Grand Rapids, Michigan

Communications Department

Bachelor of Arts in Communications (Philosophy and Religion minors)

August 1983 through May 1990

3.  Current employment:
Current employment: field researcher and program evaluator for Science and Mathematics Program Improvement (SAMPI) (May 2007 through current).  SAMPI is a center within the Mallinson Institute for Science Education at Western Michigan University.  Its primary goal is education improvement by helping K-12 schools, institutions of higher education, non-profit organizations, and other educational entities improve their educational programming.
My responsibilities have included (but have not been limited to):

1. Collecting and analyzing pre- and post-survey data and interview data to evaluate the effectiveness of various science education programs across the State of Michigan.
2. Creating assessment tests that evaluate the knowledge and skills of the students of teachers participating in “High School Math and Science Success” (HS-MASS) programs sponsored by the Michigan Department of Education.
3. Being the principal evaluator for a National Institutes of Health “Bridges” program which targets under-representative minority students enrolled in community colleges.  This program places students into university research assistant positions, exposing them to scientific research opportunities and presenting them with information about graduate school programs with the hope that they will eventually pursue a Ph.D.

SAMPI reports that I have written or contributed to include:

Findings From a Review of Data Collected About the Western Michigan University – National Institutes of Health Individual-Centered Bridges to Biomedical and Behavioral Sciences Careers Project.  (2007 and 2008).  Principal project investigator and author.  The 2008 report is still in the process of being completed.

Translating Information Technology into Classrooms (TITiC), Evaluation Report.  (2007 and 2008).  Contributing evaluator and author.  The 2008 report is still in the process of being completed.
A Proposal to Evaluate the Merck Institute for Science Education Partnership for Systemic Reform.  (2009).  Contributing author.
4. Teaching Experience
Kalamazoo Valley Community College (August 2006 through April 2007).  I taught two lecture and three laboratory sections of Physical Geography.  This course emphasized the fundamental principles related to mapping, meteorology, hydrology, and landforms.

Mallinson Institute for Science Education, Western Michigan University (August 2001 through April 2006).  I taught Earth Science I for Elementary Education students and Earth Science II for Elementary Education students.  These courses emphasized fundamental principles related to Hydrology, Geology, and Meteorology.

These classes were designed around an inquiry-based instructional format.  They were entirely lab-based and emphasized the students’ responsibility to construct their own knowledge through hands-on activities.
Western Michigan University’s Continuing Education branches in Lansing, Michigan (January 2001 through April 2001) and Benton Harbor, Michigan (July 2005 through August 2005).  I taught Physical Geography courses that emphasized the introductory principles of mapping, meteorology, biogeography, geology, and oceanography.

These classes were designed around a traditional instructional format, which emphasized lectures and pre-structured lab experiments.

Western Michigan University's Southwest Regional Center in St. Joseph, Michigan (February 18-19, 2000).  I taught seven hours of instructional classes on web page creation as part of an Atmospheric Environment and Society course.

Geography Department, Western Michigan University (August 1998 through June 2000).  I taught several lab sections for a Physical Geography course, presented occasional classroom lectures in several 100 to 300 level geography courses, and tutored students in geography-related concepts.

5.  National Weather Service:

National Weather Service Office in Grand Rapids, Michigan (May 1996 through December 1997).  I worked extensively with weather radio broadcasting, composed short-term forecasts and severe weather statements, and gained a basic understanding of National Weather Service Office practices and procedures of the time.

National Weather Service Office in Houghton Lake, Michigan (December 1995 through February 1996).  The work I performed here was similar to the work I performed at the National Weather Service Office in Grand Rapids, Michigan.

6.  Research:
Publications:
"Time Series Analysis of 20 Years of Hourly Precipitation in Southwest Michigan."  First author.  Published in the Journal of Great Lakes Research Volume 29, pp. 256-267.

Abstract: Hourly precipitation data from Oshtemo Township, Michigan – located approximately 55 km east of the lee shore of Lake Michigan -- for the period of April 1980 through March 2000 were examined.  Diurnal analysis of precipitation as well as time series analysis of precipitation were performed on the study period.  An overall nocturnal maximum in the mean accumulation of precipitation was detected during the two-hour periods before 2000 LST and 2200 LST.  Elevated spring and fall accumulations were responsible for this evening maximum.  Elevated summer and winter accumulations were responsible for a weak secondary morning maximum.  An overall morning maximum in the mean precipitation hours was detected during the two-hour period before 1000 LST.   ARIMA modeling verified that both precipitation accumulations and counts, for all times of the day, were significant at the 5% level.  A storm event model was developed from the time series, the resulting values of which can be used as input in mesoscale climate, hydrological and agricultural computer models: the mean pulse duration was 2.44 hours; the mean interlude between pulses was 37.64 hours; the mean event accumulation was 4.1 mm; and the mean rate was 1.8 mm / hr.  Finally, inter-annual analysis performed for the period of 1981 to 1999 showed that there was no statistically significant change in precipitation over the period.

“An Analysis of Two Inquiry-Based Physical Geography Teaching Modules Using a Classroom Lesson Observation Instrument.”  First author.  Submitted to the Journal of Geography.  Currently in the review process.

Abstract:  This study examines to what extent two inquiry-based physical geography teaching modules that were designed by the second author of this paper and another colleague are aligned with national science education standards with regard to the role of inquiry-based learning.  These modules, which were implemented at a mid-sized Midwest university in part for the benefit of pre-service teachers, address the topics of differential heating and the Beaufort wind scale.  The first author observed physical geography lecture sessions when the teaching modules were implemented.  These observations were then coded using a lesson observation system that was based on national teaching and learning standards with an orientation toward inquiry and investigative approaches to learning.  The analysis of the data provides evidence that the two modules were taught with a high degree of consistency to the inquiry-based standards.  These modules are therefore providing an authentic example to elementary and secondary education students of how physical geography topics can be taught using an inquiry-based approach.  Pre-service teachers should therefore benefit from these modules, given that they will someday be expected to teach similar content in their own classes.

“Geoscience Conceptual Knowledge Pre-service Elementary Teachers: Results from the Geoscience Concept Inventory.”  Second author.  Published in the Journal of Geoscience Education Volume 56, pp. 251-260.
Abstract:  Effective instruction hinges on understanding what prior knowledge students bring into a course, and evaluating how this knowledge changes during the course. In many disciplines including the geosciences, multiple-choice tests have been developed in order to gauge student prior knowledge and assess learning. In this study, a 15-item version of the Geoscience Concept Inventory (GCI) has been used to asses the prior knowledge and learning of students enrolled in an introductory physical and historical geology course specifically designed for pre-service elementary (K-8) teachers. Overall gains (pretest to posttest) among these students averaged 4%, similar to gains reported elsewhere. However, a detailed analysis shows that statistically significant gains occurred on the two easiest items in addition to several other, more difficult items. Items for which the greatest gains were observed correlate closely with time-on-task; in other words, students showed the greatest improvement on content explicitly addressed by hands-on classroom activities. The overall results reiterate the extreme entrenchment of student prior knowledge in specific topics.

Conferences:
"A Conceptual Inventory: Earth's Hydrologic System through Students' Interviews and Drawings." Presented on April 3, 2004 at the National Association for Research in Science Teaching (NARST) conference in Vancouver, British Columbia, Canada.

Abstract: This paper presents an overview of a study that analyzed students’ alternative conceptions about the water cycle. Approximately 45 semi-structured interviews were conducted with introductory and non-science majors from a large Midwest University.  Students were also asked to clarify their ideas by making drawings of the hydrologic system. Analysis of the interviews and drawings indicate that students held a number of alternative conceptions about the hydrologic system (e.g., rain falls down "like in dew," chemicals in the atmosphere cause cloud formation, etc.).  The range of students’ responses included almost a complete lack of understanding of the water cycle, statements of individual features of the water cycle (such as evaporation, condensation, and precipitation) that were not connected to the overall system, and a more complex view that the water cycle is an elaborate system with global implications.

“Precipitation Analysis in Southwest Michigan - 1980-2000.”  Presented on March 3, 2001 at the American Association of Geographers (AAG) conference in New York City.

Abstract:  A time series analysis of twenty-year hourly precipitation record for the period 1980-2000 from Oshtemo Township in Kalamazoo County, Michigan was performed.  The diurnal cycle of precipitation shows an overall maximum in accumulation during the early evening hours, and a secondary maximum during the morning hours.  Seasonal analysis revealed that elevated spring and fall maximums were responsible for the evening maximum, and elevated winter and summer accumulations were responsible for the morning secondary maximum.  Pulse analysis showed that 91.5 % lasted 5 hours or less.  Precipitation yielding less than 1 inch (25.4 mm) accounted for 98 % of all storms (pulses).  A storm event model was developed.  The average duration was 2.44 hours.  The average accumulation was 0.16 inches (4.1 mm).  The average rate was 0.06 inches (1.5 mm) per hour.  A trend analysis for the twenty-year period was compared with nearby stations at Grand Rapids, Muskegon, Lansing, Jackson, and South Bend. The annual precipitation in Oshtemo, Michigan and South Bend, Indiana remains constant while the remaining stations are undergoing a slight increase in precipitation.
Geological Society of America, Tuesday, October 7, 2008.  Paper presentation; co-presenter: “Preservice Elementary Teachers' Conceptual Knowledge of the Earth: Results from the Geoscience Concept Inventory.”  (This presentation was based on the similarly-named paper that was described in the “Publication” section above.)
National Council for Geographic Education, Dearborn, Michigan, October 9-12, 2008.  Paper submission; sole author: “Analyzing the Effects of Inquiry-Based Instruction on the Learning of Atmospheric Science among Pre-Service Teachers.”  (This paper was based on my dissertation research; see the section below.)
Dissertation:

“Analyzing the Effects of Inquiry-Based Instruction on the Learning of Atmospheric Science among Pre Service Teacher Education Students.”  December 2006.

Abstract:  This study tested whether or not pre-service teacher education students enrolled in inquiry-based earth science courses gained more thorough knowledge, comprehension, and application proficiencies with regard to atmospheric science concepts included in the Michigan Curriculum Framework for Science Education--the content standards of the Michigan State Board of Education for K-12--than did pre-service teacher education students enrolled in a traditionally-based earth science lecture/laboratory course.  Content proficiencies were tested at the beginning of the semester (the pretest) and again at the end of the semester (the posttest).  A sample of students participated in post-test interview sessions designed to examine in depth their knowledge, comprehension, and application proficiencies with regard to atmospheric science content.  Classroom observation data related to the behavior of both students and instructors were collected and were later coded and analyzed using a lesson observation instrument that was based on Michigan and national teaching and learning standards and had an orientation toward inquiry and investigative approaches to learning.  Analysis of the pretest/posttests revealed that students in the traditional course demonstrated gains in knowledge and comprehension of content that resulted in statistically significant improvements on the overall posttest scores.  Students in the inquiry-based courses accomplished some improvements in knowledge, comprehension and application proficiencies that did not result in statistically significant improvements on the overall posttest scores.  The analysis of data suggests that the traditional course was more effective in preparing pre-service teachers to teach content consistent with the Michigan Curriculum Framework.  The interpretation of the classroom observations and the interview sessions revealed that the inquiry-based courses were not fully consistent with national and state standards, included activities that did not adequately use investigative procedures, and lacked several major content areas outlined by the Michigan Curriculum Framework on which the pretest/posttest was based.

7.  Awards:
2006 Departmental Research Award, Mallinson Institute for Science Education: given by the graduate college at Western Michigan University (April 2006).

2005 Departmental Teaching Effectiveness Award, Mallinson Institute for Science Education: given by the graduate college at Western Michigan University (April 2005).

1999-2000 Arts and Sciences Graduate Research Award, Geography Department: given by the Dean of the College of Arts & Sciences at Western Michigan University (April 2000).

Graduate Student Outstanding Scholastic Achievement Award: given by the Department of Geography at Western Michigan University (March 2000).

8.  Professional Societies:

Member of the National Association for Research in Science Teaching (membership since April 2004).

Member of the Association of American Geographers (membership since 1999).

9.  Community Service
Event Supervisor for Meteorology, Region 10 Middle School Science Olympiad, Battle Creek, Michigan (March 2004, March 2005, March 2006, and March 2007).

Webmaster for Gamma Theta Upsilon, an international geography honor society (June 2001 to December 2004).
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