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INTRODUCTION 
This technical report is the seventh, in a series of reports that introduce and explain structures and processes 
used for the Inquiry Synthesis Project, which is addressing the research question: What is the impact of 
inquiry science instruction on student outcomes? Technical Report 1: Generating the Synthesis Sample of Studies 
describes Phase I of the project (Report Collection) and the criteria used for conducting the search for 
research reports to include in the synthesis. Phase II of the project is the Coding Process, which has three 
stages:  
 
1.  Inclusion/exclusion coding—Technical Report 3: Operationalizing the Inclusion/Exclusion Coding Process 
2.  Inquiry-science-instruction coding—Technical Report 5: Operationalizing the Inquiry Science Instruction Coding 

Process. 
3.  Research rigor, context, and findings coding—Technical Report 6: Operationalizing the Coding of Research Rigor, 

Context, and Study Findings. 
 
There are two other technical reports in this series. Technical Report 2 discusses the structure for describing 
inquiry science instruction used in this synthesis and Technical Report 4 describes the issues associated with the 
unit of analysis for the synthesis. This report provides the bibliographic information for the studies that met 
the final inclusion criteria, were analyzed, and reported in JRST. 
 
FINAL INCLUSION CRITERIA 
• Had sufficient information to clearly determine the presence or absence of inquiry-based science 

instruction, as operationally defined for this project (see Technical Report 5 for elaboration) 
• Had student understanding or retention of science facts, concepts, or principles and theories in physical 

science, life science, or earth/space science as a dependent variable for the study  
• Had explicit instruction in either physical, life, or earth/space science 
• Had one instructional treatment that could be distinguished from others as exhibiting more inquiry-based 

instruction based on our coding protocols (i.e., a treatment of interest) 
• Were not conducted in museum contexts 
• Were not case studies of individual students 
 
REFERENCES OF INCLUDED INQUIRY SYNTHESIS STUDIES 
These are the references for the 138 studies in the synthesis. Numbers that precede some references indicate 
that these reports were coded in conjunction with others with the same numbers because they reported on 
results from the same studies. All unnumbered references represent one study. 

 
Alexopoulou, E., & Driver, R. (1996). Small-group discussion in physics: Peer interaction modes in pairs and 

fours. Journal of Research in Science Teaching, 33, 1099-1114.  
Alvermann, D., Hynd, C., & Qian, G. (1995). Effects of interactive discussion and text type on learning 

counterintuitive science concepts. Journal of Educational Research, 88, 146-154. 
(16) Anderson, C., Holland, J. D., & Palincsar, A. (1997). Canonical and sociocultural approaches to research 

and reform in science education: The story of Juan and his group. Elementary School Journal, 97, 359-383.  
Ballenger, C. (1997). Social identities, moral narratives, scientific argumentation: Science talk in a bilingual 

classroom. Language and Education, 11, 1-14. 
(2) Bay, M., Staver, J., Bryan, T., & Hale, J. (1990, April). Science instruction for the mildly handicapped: 

Direct instruction versus discovery teaching. Paper presented at the annual meeting of the National 
Association for Research in Science Teaching, Atlanta, GA.  

(2) Bay, M., Staver, J., Bryan, T., & Hale, J. (1992). Science instruction for the mildly handicapped: Direct 
instruction versus discovery teaching. Journal of Research in Science Teaching, 29, 555-570. 

(20) Beeth, M., & Hennessey, M. (1996, April). Teaching for understanding in science: What counts as 
conceptual change? Paper presented at the annual meeting of the National Association for Research in 
Science Teaching, St. Louis, MO.  

(20) Beeth, M., & Hewson, P. (1997, September). Learning to learn science: Instruction that supports 
conceptual change. Paper presented at the annual meeting of the European Science Education Research 
Association, Rome, Italy. 
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(21) Bell, P., & Linn, M. (2000). Scientific arguments as learning artifacts: Designing for learning from the 
web with KIE. International Journal of Science Education, 22, 797-817.  

Bianchini, J. (1997). Where knowledge construction, equity, and context intersect: Student learning of science 
in small groups. Journal of Research in Science Teaching, 34, 1039-1065. 

Booth, G. (2001). Is inquiry the answer? Science Teacher, 68, 57-59. 
Brasell, H. (1987). The effect of real-time laboratory graphing on learning graphic representations of distance 

and velocity. Journal of Research in Science Teaching, 24, 385-395. 
Brickhouse, N. (1994). Children's observations, ideas, and development of classroom theories about light. 

Journal of Research in Science Teaching, 31, 639-656. 
Butts, D., Hofman, H., & Anderson, M. (1993). Is hands-on experience enough? A study of young children's 

views of sinking and floating objects. Journal of Elementary Science Education, 5, 50-64. 
Cano, Y., & Wagner, M. (2000). Ciencia en Espanol: Effects of bilingual education in kindergarten science 

instruction. In A. E. Sweeney & K. Tobin (Eds.), Language, discourse and learning in science: Improving 
professional practice through action research (pp. 139-149). Tallahassee, FL: SouthEastern Regional 
Vision for Education (SERVE). 

Casas, R., & Tamargo, I. (2000). Constructivism and the teaching of science to limited English proficient 
students. In A. E. Sweeney & K. Tobin (Eds.), Language, discourse and learning in science: Improving 
professional practice through action research (pp. 129-137). Tallahassee, FL: SouthEastern Regional 
Vision for Education (SERVE). 

Chang, C.-Y. (2001). Comparing the impacts of a problem-based computer-assisted instruction and the 
direct-interactive teaching method on student science achievement. Journal of Science Education and 
Technology, 10, 147-153. 

(3) Chang, C.-Y., & Barufaldi, J. (1997, March). Initiating change in students' achievement and alternative 
frameworks through a problem solving based instructional model. Paper presented at the annual meeting 
of the National Association for Research in Science Teaching, Oak Brook, IL. 

(3) Chang, C.-Y., & Barufaldi, J. (1999). The use of a problem-solving-based instructional model in initiating 
change in students' achievement and alternative frameworks. International Journal of Science Education, 21, 
373-388. 

Chang, C.-Y., & Mao, S.-L. (1998). The effects of an inquiry-based instructional method on earth science 
students' achievement. Paper presented at the annual meeting of the National Association for Research in 
Science Teaching, San Diego, CA. 

(4) Chang, C.-Y., & Mao, S.-L. (1999). Comparison of Taiwan science students' outcomes with inquiry-group 
versus traditional instruction. Journal of Educational Research 92, 340-346. 

(4) Chang, C.-Y., & Mao, S.-L. (1999). The effects on students' cognitive achievement when using the 
cooperative learning method in earth science classrooms. School Science and Mathematics 99, 374-379. 

Chinn, C., & Malhotra, B. (2002). Children's responses to anomalous scientific data: How is conceptual 
change impeded? Journal of Educational Psychology, 94, 327-343. (This article contained two different studies) 

Coleman, E. (1992). Facilitating conceptual understanding in science: A collaborative explanation-based 
approach. Science Education, 69, 501-509. 

Collins, K., MacLean, F., Palincsar, A., & Magnusson, S. (2000). Student discourse in an inquiry-based 
elementary science class, ENC Focus, 7. Retrieved from 
http://www.enc.org/features/focus/archive/change/document.shtm?input=FOC-000692-index 

Confrey, J., & Doerr, H. (1994). Student modelers. Interactive Learning Environments, 4, 199-217.  
Cosgrove, M. (1995). A study of science-in-the-making as students generate an analogy for electricity. 

International Journal of Science Education, 17, 295-310. 
Dalton, B., Morocco, C., Tivnan, T., & Mead, P. (1997). Supported inquiry science: Teaching for conceptual 

change in urban and suburban science classrooms. Journal of Learning Disabilities, 30, 670-684. 
Dana, L. (2001). The effects of the level of inquiry of situated secondary science laboratory activities on 

students' understanding of concepts and the nature of science, ability to use process skills and attitudes 
toward problem solving. Unpublished doctoral dissertation, University of Massachusetts-Lowell. 

(6) Davis, E. (1996, April). Metacognitive scaffolding to foster scientific explanations. Paper presented at the 
annual meeting of the American Educational Research Association. New York, NY. 

(6) Davis, E., & Linn, M. (2000). Scaffolding students' knowledge integration: Prompts for reflection in KIE. 
International Journal of Science Education, 22, 819-837. 



Copyright © 2009 Education Development Center, Inc. 4 

Endreny, A. (2000). Assessing life science conceptions: The interplay among children's ideas, teachers' 
assessments and elementary classroom instruction. Unpublished doctoral dissertation, Columbia 
University Teachers College. 

Ertepinar, H., & Geban, O. (1996). Effect of instruction supplied with the investigative-oriented laboratory 
approach on achievement in a science course. Educational Research, 38, 333-341. 

Fellows, N. (1994). A window into thinking: Using student writing to understand conceptual change in 
science learning. Journal of Research in Science Teaching, 31, 985-1001. 

Fink, L. (2000). Middle school students' perspectives on collaborative learning, group size, and conceptual 
change. In A. E. Sweeney & K. Tobin (Eds.), Language, discourse and learning in science: Improving 
professional practice through action research (pp. 33-43). Tallahassee, FL: SouthEastern Regional Vision 
for Education (SERVE). 

Fisher, N., Gerdes, K., Logue, T., Smith, L., & Zimmerman, I. (1998). Improving students' knowledge and 
attitudes of science through the use of hands-on activities. Unpublished master's action research project, 
Saint Xavier University & IRI/Skylight, Chicago, IL. 

Fleer, M. (1992). Identifying teacher-child interaction which scaffolds scientific thinking in young children. 
Science Education, 76, 373-397. 

(23) Ford, D. J. (1999). The role of text in supporting and extending first-hand investigations in guided 
inquiry science. Unpublished doctoral dissertation, The University of Michigan. 

Frederiksen, J., White, B., & Gutwill, J. (1999). Dynamic mental models in learning science: The importance 
of constructing derivational linkages among models. Journal of Research in Science Teaching, 36, 806-836. 

Frenette, M. (1988). Promoting changes in children's predictive rules about natural phenomena: The role of 
computer-based modeling strategies. Cambridge, MA: Educational Technology Center. (ERIC Document 
Reproduction Service No. ED303375) 

Friedler, Y. (1992). Problem-solving inquiry-oriented biology tasks integrating practical laboratory and 
computer. Journal of Computers in Mathematics and Science Teaching, 11, 347-357. 

Friedler, Y., Nachmias, R., & Linn, M. (1990). Learning scientific reasoning skills in microcomputer-based 
laboratories. Journal of Research in Science Teaching, 27, 173-191. 

Gabel, D., Stockton, J., Monaghan, D., & MaKinster, J. (2001). Changing children's conceptions of burning. 
School Science and Mathematics, 101, 439-449. 

Gardner, C., Simmons, P., & Simpson, R. (1990). The effects of CAI and hands-on activities on elementary 
students' attitudes and weather knowledge. (ERIC Document Reproduction Service No. ED326444) 

Gaskins, I., Guthrie, J., Satlow, E., Ostertag, J., Six, L., Byrne, J., & Connor, B. (1994). Integrating instruction 
of science, reading, and writing: Goals, teacher development, and assessment. Journal of Research in Science 
Teaching, 31, 1039-1056. 

Geban, O., Askar, P., & Ozkan, I. (1992). Effects of computer simulations and problem-solving approaches 
on high school students. Journal of Educational Research, 86, 5-10. 

Gilliam, G. (2002). The impact on open-ended inquiry on students' learning. In D. L. Jordan & J. T. Sutton 
(Eds.), Action research in science education (pp. 95-106).  

Gobert, J., & Clement, J. (1999). Effects of student-generated diagrams versus student-generated summaries 
on conceptual understanding of causal and dynamic knowledge in plate tectonics. Journal of Research in 
Science Teaching, 36, 39-53. 

Guzdial, M. (1993). Emile: Software-realized scaffolding for science learners programming in mixed media. 
Unpublished doctoral dissertation, The University of Michigan. 

Hammer, D. (1995). Student inquiry in a physics class discussion. Cognition and Instruction, 13 401-430. 
Hand, B., & Treagust, D. (1991). Student achievement and science curriculum development using a 

constructive framework. School Science and Mathematics, 91, 172-176. 
Henry, D. R. (2000). Learning about static electricity and magnetism in a fourth-grade classroom. 

Unpublished doctoral dissertation, State University of New York at Buffalo. 
Hoadley, C., & Linn, M. (2000). Teaching science through online, peer discussions: SpeakEasy in the 

knowledge integration environment. International Journal of Science Education, 22, 839-857. 
Hoffman, J., & Krajcik, J. (1999, March). Assessing the nature of learners' science content understandings as a 

result of utilizing on-line resources. Paper presented at the meeting of the National Association for 
Research in Science Teaching, Boston, MA. 
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Holliday, W., & McGuire, B. (1992). How can comprehension adjunct questions focus students' attention and 
enhance concept learning of a computer-animated science lesson? Journal of Research in Science Teaching, 29, 
3-15. 

Hynd, C., McWhorter, J., Phares, V., & Suttles, C. (1994). The role of instructional variables in conceptual 
change in high school physics topics. Journal of Research in Science Teaching, 31, 933-946.  

Ivins, J. (1985). A comparison of the effects of two instructional sequences involving science laboratory 
activities. Unpublished doctoral dissertation, University of Cincinnati. 

Jimenez-Aleixandre, M. (1992). Thinking about theories or thinking with theories?: A classroom study with 
natural selection. International Journal of Science Education, 14, 51-61. 

(12) Jimenez-Aleixandre, M., & Diaz de Bustamante, J. (1997, March). Analyzing classroom discourse: 
Practical work in the biology laboratory. Paper presented at the annual meeting of the American 
Educational Research Association, Chicago, IL. 

(12) Jimenez-Aleixandre, M., Bugallo-Rodriguez, A., & Duschl, R. (1997, March). Argument in high school 
genetics. Paper presented at the annual meeting of the National Association for Research in Science 
Teaching, Chicago, IL. 

(12) Jimenez-Aleixandre, M., Diaz de Bustamante, J., & Duschl, R. (1998, April). Scientific culture and school 
culture: Epistemic and procedural components. Paper presented at the annual meeting of the National 
Association for Research in Science Teaching, San Diego, CA. 

(12) Jimenez-Aleixandre, M., Rodriguez, A., & Duschl, R. (2000). "Doing the lesson" or "doing science": 
Argument in high school genetics. Science Education, 84, 757-792. 

Kadury-Slezak, M., & Dreyfus, A. (2001). Science for all: Making science accessible to all. In Proceedings of 
the IOSTE Symposium in Southern Europe: Vol. I and II. Science and Technology Education: Preparing 
Future Citizens. 

Keenan, C. (2002). The impact of school structure on science literacy. In D. L. Jordan & J. T. Sutton (Eds.), 
Action research in science education (pp. 107-113). Aurora, CO: Mid-continent Research for Education 
and Learning (McREL). 

Kelly, D. (2000). Semiotics and the construction of meaning in science. In A. E Sweeney & K. Tobin (Eds.), 
Language, discourse and learning in science: Improving professional practice through action research (pp. 61-69). 
Tallahassee, FL: SouthEastern Regional Vision for Education (SERVE). 

Keys, C. (1994). The development of scientific reasoning skills in conjunction with collaborative writing 
assignments: An interpretive study of six ninth-grade students. Journal of Research in Science Teaching, 31, 
1003-1022. 

Keys, C., Hand, B., Prain, V., & Collins, S. (1999). Using the science writing heuristic as a tool for learning 
from laboratory investigations in secondary science. Journal of Research in Science Teaching, 36, 1065-1084. 

Keystone, D. (1993). Reflective questions. In J. Scott (Ed.), Science and language links: Classroom 
implications. Portsmouth, NH: Heinemann. 

(9) Krajcik, J., Marx, R., Blumenfeld, P., Soloway, E., & Fishman, B. (2000). Inquiry based science supported 
by technology: Achievement among urban middle school students. Ann Arbor, MI: University of 
Michigan, School of Education. (ERIC Document Reproduction Service No. ED443676)  

(16) Kurth, L., Anderson, C., & Palincsar, A. (2002). The case of Carla: Dilemmas of helping all students to 
understand science. Science Education, 86, 287-313. 

Lazarowitz, R., & Huppert, J. (1993). Science process skills of 10th-grade biology students in a computer-
assisted learning setting. Journal of Research on Computing in Education, 25, 366-382. 

Lee, O., & Anderson, C. (1993). Task engagement and conceptual change in middle school science 
classrooms. American Educational Research Journal, 30, 585-610.  

Leonard, W., Speziale, B., & Penick, J. (2001). Performance assessment of a standards-based high school 
biology curriculum. The American Biology Teacher, 63, 310-316. 

Leutner, D. (1993). Guided discovery learning with computer-based simulation games: Effects of adaptive 
and non-adaptive instructional support. Learning and Instruction, 3, 113-132. 

Lindemann-Matthies, P. (2002). The influence of an educational program on children's perception of 
biodiversity. Journal of Environmental Education, 33, 22-31. 

Linn, M. (1989). Scientific reasoning during adolescence: The influence of instruction in science knowledge 
and reasoning strategies. Journal of Research in Science Teaching, 26, 171-187. 

Linn, M., & Songer, N. (1991). Teaching thermodynamics to middle school students: What are appropriate 
cognitive demands? Journal of Research in Science Teaching, 28, 885-918. 
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Linn, M., & Songer, N. (1993). How do students make sense of science? Merrill-Palmer Quarterly, 39, 47-73. 
(21) Linn, M., Bell, P., & Hsi, S. (1998). Using the Internet to enhance student understanding of science: The 

knowledge integration environment. Interactive Learning Environments, 6, 4-38. 
Lloyd, C., & Contreras, N. (1985, December). The role of experience in learning science vocabulary. Paper 

presented at the Annual Meeting of the National Reading Conference, San Diego, CA. 
Lorenzo, M., Hand, B., & Prain, V. (2001). Writing for learning in science: Producing a video script on light. 

School Science Review, 82, 33-38. 
Lumpe, A., & Staver, J. (1995). Peer collaboration and concept development: Learning about photosynthesis. 

Journal of Research in Science Teaching, 32, 71-98. 
(11) Lynch, S., & Thomas, G. (1995). Hands-on universe at Robinson Secondary School: A case of 

curriculum building. In Rockman ET AL. Evaluation of the Hands-On Universe project for the 1994-
1995 academic year. San Francisco, CA. 

MacLean, F. (1997, December). Knowledge through communication: Guided inquiry about light in a first 
grade class. Paper presented at the annual meeting of the National Reading Conference , Scottsdale, AZ. 

Magnusson, S., Templin, M., & Boyle, R. (1997). Dynamic science assessment: A new approach for 
investigating conceptual change, Journal of Learning Sciences, 6. 

(4) Mao, S.-L., & Chang, C.-Y. (1998). Impacts of an inquiry teaching method on earth science students' 
learning outcomes and attitudes at the secondary school level. Proc. Natl. Sci. Counc. ROC(D), 8, 93-101. 

Marek, E., Cowan, C., & Cavallo, A. (1994). Students' misconceptions about diffusion: How can they be 
eliminated? The American Biology Teacher, 56. 

Marinopoulos, D., & Stavridou, H. (2002). The influence of a collaborative learning environment on primary 
students' conceptions about acid rain. Journal of Biological Education, 37, 18-25. 

Martin-Olazabal, M., & Romero, A. (2000). Writing as a tool for science: Perspectives of a first and a third 
grade teacher. In A. E. Sweeney & K. Tobin (Eds.), Language, discourse and learning in science: Improving 
professional practice through action research (pp. 71-76). Tallahassee, FL: SouthEastern Regional Vision for 
Education (SERVE). 

Mastropieri, M., Scruggs, T., & Butcher, K. (1997). How effective is inquiry learning for students with mild 
disabilities? Journal of Special Education, 31, 199-211. 

Mastropieri, M., Scruggs, T., Mantzicopoulos, P., Sturgeon, A., Goodwin, L., & Chung, S. (1998). A place 
where living things affect and depend on each other: Qualitative and quantitative outcomes associated 
with inclusive science teaching. Science Education, 82, 163-179. 

McDavitt, D. (1994). Teaching for understanding: Attaining higher order learning and increased achievement 
through experiential instruction. Unpublished manuscript, Curry School of Education, University of 
Virginia.  

(17) McGinn, M., Roth, W.-M., Boutonne, S., & Woszczyna, C. (1995). The transformation of individual and 
collective knowledge in elementary science classrooms that are organized as knowledge-building 
communities. Research in Science Education, 25, 163-189. 

McLeod, C. (2002). Alternative assessments in 7th grade science. Unpublished master’s thesis, Azusa Pacific 
University.  

Metz, K., & Hammer, D. (1993). Learning physics in a computer microworld: In what sense a world? 
Interactive Learning Environments, 3, 55-76. 

Mthembu, Z. (2001, December). Using the predict-observe-explain technique to enhance the students' 
understanding of chemical reactions (short report on pilot study). Paper presented at the Australian 
Association for Research in Education.  

(5) Myers, L. (1988). Analysis of student outcomes in ninth-grade physical science taught with a 
science/technology/society focus versus one taught with a textbook orientation. Unpublished doctoral 
dissertation, University of Iowa. 

(10) Nakhleh, M., & Krajcik, J. (1991, April). The effect of level of information as presented by different 
technologies on students' understanding of acid, base, and pH concepts. Paper presented at the annual 
meeting of the National Association for Research in Science Teaching, Lake Geneva, WI. 

(10) Nakhleh, M., & Krajcik, J. (1991, April). The use of videotape to analyze the correspondence between 
the verbal commentary of students and their actions when using different levels of instrumentation 
during laboratory activities. Paper presented at the annual meeting of the National Association for 
Research in Science Teaching, Lake Geneva, WI. 
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(10) Nakhleh, M., & Krajcik, J. (1993). A protocol analysis of the influence of technology on students' actions, 
verbal commentary, and thought processes during the performance of acid-base titrations. Journal of 
Research in Science Teaching, 30, 1149-1168. 

(10) Nakhleh, M., & Krajcik, J. (1994). Influence on levels of information as presented by different 
technologies on students' understanding of acid, base, and pH concepts. Journal of Research in Science 
Teaching, 31, 1077-1096. 

Ostlund, K., Gennaro, E., & Dobbert, M. (1985). A naturalistic study of children and their parents in family 
learning courses in science. Journal of Research in Science Teaching, 22, 723-741. 

Palincsar, A., Anderson, C., & David, Y. (1993). Pursuing scientific literacy in the middle grades through 
collaborative problem solving. The Elementary School Journal, 93, 643-658. 

(23) Palincsar, A., & Magnusson, S. (2000). The Interplay of Firsthand and Text-based Investigations in 
Science Education. Ciera Report. Ann Arbor, MI: Center for the Improvement of Early Reading 
Achievement. 

(22) Palincsar, A., Collins, K., Marano, N., & Magnusson, S. (2000). Investigating the engagement and 
learning of students with learning disabilities in guided inquiry science teaching. Language, Speech, and 
Hearing Services in Schools, 31, 240-251. 

(22) Palincsar, A., Magnusson, S., Collins, K., & Cutter, J. (2001). Making science accessible to all: Results of a 
design experiment in inclusive classrooms. Learning Disability Quarterly, 24, 15-32. 

Pankratius, W. (1990). Building an organized knowledge base: Concept mapping and achievement in 
secondary school physics. Journal of Research in Science Teaching, 27, 315-333.  

Peasley, K. (1992). Why did we do all this writing and talking if you already knew the answer? The role of the 
learning community in constructing understanding in an elementary science class. (Elementary Subjects 
Center, Series No. 61). East Lansing, MI: Michigan State University, Center for the Learning and 
Teaching of Elementary Subjects. 

(11) Petrosino, A., Jr. (1995). Mr. Rod and the University school: hands-on universe case study. In Rockman 
ET AL. Evaluation of the Hands-On Universe project for the 1994-1995 academic year. San Francisco, 
CA. 

Powell, K., & Wells, M. (2002). The effectiveness of three experiential teaching approaches on student 
science learning in fifth-grade public school classrooms. Journal of Environmental Education, 33, 33-38. 

(13) Radinsky, J. (2000). Making sense of complex data: A framework for studying students' development of 
reflective inquiry dispositions. Unpublished doctoral dissertation, Northwestern University. 

(13) Radinsky, J., Leimberer, J., & Gomez, L. (2000, April). Reflective inquiry with complex data: A case study 
of dispositional learning. Paper presented at the annual meeting of the American Educational Research 
Association, New Orleans, LA. 

(13) Radinsky, J., Loh, B., Mundt, J., Marshall, S., Gomez, L., Reiser, B., & Edelson, D. (1999, April). 
Problematizing complex datasets for students: Design principles for inquiry curriculum. Paper presented 
at the annual meeting of the American Educational Research Association, Montreal, Quebec, Canada. 

Ritchie, S., & Rigano, D. (1996). Laboratory apprenticeship through a student research project. Journal of 
Research in Science Teaching, 33, 799-815. 

(11) Rockman, S., & Campell-Lavoie, F. (1995). Evaluation of the Hands-On Universe project for the 1994-
1995 academic year. San Francisco, CA. 

Rodriguez, D. (2000). Does small-group discussion contribute to the understanding of scientific concepts?. In 
A. Sweeney & K. Tobin (Eds. ), Language, discourse and learning in science: Improving professional 
practice through action research (pp. 117-126). Tallahassee, FL: SouthEastern Regional Vision for 
Education (SERVE). 

Roth, K. (1985, April). Conceptual change learning and student processing of science texts. Paper presented 
at the Annual Meeting of the American Educational Research Association, Chicago, IL. 

(17) Roth, W.-M. (1994). Thinking with hands, eyes, and signs: MultiModal science talk in a grade 6/7 unit on 
simple machines. Interactive Learning Environments, 4, 170-187. 

(18) Roth, W.-M. (1995). Inventors, copycats, and everyone else: The emergence of shared resources and 
practices as defining aspects of classroom communities. Science Education, 79, 475-502.  

(18) Roth, W.-M. (1996). Knowledge diffusion in a grade 4-5 classroom during a unit on civil engineering: An 
analysis of a classroom community in terms of its changing resources and practices. Cognition and 
Instruction, 14, 179-220. 
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(18) Roth, W.-M. (1996). Teacher questioning in an open-inquiry learning environment: Interactions of 
context, content, and student responses, Journal of Research in Science Teaching, 33, 709-736. 

(18) Roth, W.-M. (1997). Interactional structures during a grade 4-5 Open-design engineering unit. Journal of 
Research in Science Teaching, 34, 273-302. 

(19) Roth, W.-M. (1998). Teacher-as-researcher reform: Student achievement and perceptions of learning 
environment. Learning Environments Research, 1, 75-93. 

(19) Roth, W.-M., & Bowen, G. (1995). Knowing and interacting: A study of culture, practices, and resources 
in a grade 8 open-Inquiry science classroom guided by a cognitive apprenticeship metaphor. Cognition and 
Instruction, 13, 73-128. 

Russell, D., Lucas, K., & McRobbie, C. (1999, November-December). Microprocessor based laboratory 
activities as catalysts for student construction of understanding in physics. Paper presented at the 
combined annual meeting of the Australian Association for Research in Education and the New Zealand 
Association for Research in Education, Melbourne, Australia. 

Schauble, L. (1996). The development of scientific reasoning in knowledge-rich contexts. Developmental 
Psychology, 32, 102-119. 

Schecker, H., & Niedderer, H. (1996). Contrastive Teaching: A strategy to promote qualitative conceptual 
understanding of science. In D. F. Treagust, R. Duit, & B. J. Fraser (Eds.), Improving Teaching and Learning 
in Science and Mathematics (pp. 141-151). New York: Teachers College Press. 

(9) Schneider, R., & Krajcik, J. (1999). The role of educative curriculum materials in reforming science 
education. Arlington, VA: National Science Foundation, Center for Learning Technologies in Education. 
(ERIC Document Reproduction Service No. ED445889)  
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