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	Strands
	Grade Level
	Rating
	Title and Author
	Summary
	File Name

	Programs
	K-4

5-8
	4
	Comparative Analysis of Science Achievement in Michigan School Districts Using Science & Technology for Children

Eric Dreier
	This research study compared a kit-based science program, Science, Technology, and Children (STC) to a traditional text book science program. The experimental group's student achievement increased faster than the state at large in 10 of the 15 districts. This increase was present in suburban, small town schools, moderate SES and rural poor, although the results we greater in higher SES school districts. Although this study does not make comparisons of STC with other kit-based programs, it does provide evidence of the value of such inquiry-based programs. Integrity of implementation of the STC program was self reported and not reported by all participating teachers. It would be important to ascertain how the program is being implemented before drawing conclusions about the cause effect in this study.
	science_k-4_#1

	Writing, Reading, Speaking in Science
	K-4

5-8
	4
	Valle Imperial Project in Science (VIPS). Four Year Comparison of Student Achievement Data, 1995-1999

Michael Klentschy, Leslie Garrison, Olga Maia Amaral
	This study was designed to assess the effect of a research-based kit-based science program (STC, FOSS, and Insights) with a student notebook component on student achievement. The Valle Imperial Project in Science involved providing kit-based science modules along with intense professional development for the teachers of the experimental group. It collected data for four years. Students in the kit-based program performed significantly better on the science subtest of the Stanford Achievement test. Students also performed higher on a writing proficiency test. It was also noted that the longer the students were in the program, the stronger the results. These results are very promising and suggest the need for additional research in this area. The results are not generalizable to other populations until more research is done.
	

	Inquiry

Graphic Organizers
	K-4

5-8

9-12
	5
	The Effects of Inquiring Teaching & Advanced Organizers Upon Student Outcomes

Gerald Lott
	This is a meta-analysis of 39 studies spanning 1957-1980. These studies looked at inductive (examples, observations, and experiments done prior to forming conclusions) vs. deductive teaching (formulating generalizations prior to illustrative examples) approaches. Results suggest that the inductive approaches are more effective when higher levels of thought, learning experiences, and outcomes are expected. It was also note that the inductive approach was most successful when integrated throughout the curriculum and grade levels.
	science_k-4_#3



	
	
	
	
	
	science_k-4_#4

	Teaching Strategies

Reading, Writing, Speaking in Science
	K-4
	5
	A Curriculum Strategy That Expands Time for In-Depth Elementary Science Instruction by Using Science-Based Reading Strategies: Effects of a Year-Long Study in Grade 4

Nancy Romance and M.R. Vitale
	An integrated curriculum strategy emphasizing science process skills and hands-on activities expanded the time allocated for in-depth science instruction by replacing a district-adopted basal reading program with science content reading to facilitate applied comprehension skills. The study investigated the combined effect of these curricular components on student achievement, attitudes, and self-confidence in reading and science. Students in the experimental group in this year long study demonstrated increased achievement in reading and science, as well as improved attitudes and self confidence relating to reading and science.
	science_k-4_#5

	Teaching Strategies

Reading, Writing, Speaking in Science
	K-4
	4
	Implementing and In-Depth Expanded Science Model in Elementary Schools: Multi-year Findings, Research Issues & Policy Implications

Nancy Romance and M.R. Vitale
	This paper is a research summary of research findings and policy implications over a 5 year period. The implementation of the IDEAS model focused on replacing the time allocated for traditional reading/language arts instruction with a daily 2 hour block dedicated to in depth science concept instruction (e.g. concept-focused teaching, hands-on activities, extensive utilization of science process skills, enhanced reading of trade science materials, concept map construction, journal writing). The IDEAS model consistently resulted in greater student achievement in both science and reading and in more positive student attitudes and self-confidence.
	science_k-4_#6

	Life Science

Science and Technology

Teaching Strategies
	5-8
	3
	Using a Computer Before Dissection to Help Students Learn Anatomy

Akpan, Joseph Paul
	In a seventh grade general science study of frog anatomy, students were tested under four different conditions: a) doing a computer simulation of a frog dissection before doing an actual dissection, b) doing the computer simulation after the actual dissection, c) doing only the computer simulation, and d) doing only the actual dissection. Results of the study indicated that students who did the simulation before dissection and the simulation only, learned significantly more anatomy than the other two treatments. No differences were noted between the genders.
	science_5-8_#1

	Teaching Strategies
	5-8
	3
	Beyond Conceptual Change Learning in Science Education: Focusing on Transfer, Durability and Metacognition

Petros Georghiades
	In this study metacognitive instruction was interspersed into lessons on electricity by having students reflect on their learning in the form of questions/discussions, annotated drawings and concept maps.  These strategies included brief discussions and comments on questions such as:  “Before having this lesson, what was your belief regarding . . .  Have you changed your views?  If so, why?  Explain to a friend how you solved that problem.”  Students were also asked to keep a journal, create annotated drawings and develop concept maps. The results show that the treatment increased learning in transfer and durability for the selected science concepts in this study.   
	science_5-8_#2

	Physical Science

Science and Technology

Teaching Strategies
	5-8
	3
	How Can Comprehension Adjunct Questions Focus Students' Attention & Enhance Concept Learning of a Computer-Animated Science Lesson?

William J. Holiday and Billy McGuire
	This study was designed to look at the effect of inserting adjunct questions which focus on science concepts after computer-animated sequences. The study focused on students' intentional processes or practice processing. It also pursued the question of how that metacognitive scaffolding would affect learning when used in conjunction with visual media. Previous studies have shown that this type questioning enhances student learning when used with text passages. Significant learning gains were not found, but the study helps to identify further questions to be pursued in the area of adjunct questions and student leaning gains.
	science_5-8_#3

	Inquiry
	5-8

DL
	4
	Urban African-American Middle School Science Students: Does Standards-Based Teaching Make a Difference?

Jane Jahle, Judith Meece and Kathryn Scantlebury
	The quasi-experimental study examined the effect on standardized NAEP items for minority students that occur as a result to the Ohio State Systemic Initiative (SSI). Students in classrooms taught by teachers who participated on the SSI inquiry-based professional development performed better on the NAEP items that measured inquiry. The findings support the efficacy of high quality-professional development to change teaching practices and to enhance student learning.
	science_5-8_#4

	Life Science

Teaching Strategies

Reading, Writing, Speaking in Science
	5-8
	4
	The Effect of Talk & Writing on Learning Science: An Exploratory Study

L. Rivard and S. Straw
	This study investigated the role of talking and writing on leaning science. The purpose was to explore the effect of talk, writing, and talk and writing on the learning and retention of simple and integrated knowledge, and to describe the mechanisms by which talk and writing mediate these processes. The finding suggest that talk is important for sharing, clarifying, and distributing knowledge among peers, while asking questions, hypothesizing, explaining, and formulating ideas are important during peer discussions. Analytical writing is an important tool for transforming ideas into coherent and structured knowledge. Talk combined with writing enhances retention of science leaning over time. Previous studies indicate that talking or writing improve student learning. More research should be done to see how these two modalities cognitively mesh together during learning.
	science_5-8_#5

	Teaching Strategies
	5-8

9-12
	3
	Study of the Relationship Among Type & Quality of Implementation of Science Teaching Strategy & Student Formal Reasoning Ability & Student Engagement

Vantipa Roadrangka and Russell Yearny
	This descriptive study was designed to see if teaching quality or teaching style impacted time on task or student achievement as measured by a tool to determine formal reasoning ability. Student teachers taught all classes and were analyzed for teaching strategy.  Ten students out of each class were randomly selected and their behaviors coded and analyzed for student engagement in on-task vs. off-task behavior.  Thirty-nine class periods of qualitative observation during one semester of classes were conducted. The data showed that the more indirect the teaching strategy, the greater the student engagement in the learning task. High quality teaching also increased student engagement. Considering this descriptive data in conjunction with experimental studies that indicate a positive relationship between time on task and student engagement and student achievement support a student centered classroom environment.
	science_5-8_#6

	Inquiry

Teaching Strategies
	5-8

DL
	4
	A Comparative Lab Study of Effects of Two Teaching Patterns on Certain Aspects of Behavior in Fifth Grade Science

James Shymansky and Charles Matthews
	This study looks at the effect of Teacher Structured (Centered) Strategies (TS) vs. Student Structured (Centered) Strategies (SS) on student activity in the classroom.  In the TS classroom the teacher concentrated on exhibiting a directive behavior pattern by continually telling students what activity to do and/or how to do it, followed by some form of feedback.  The pattern of teacher behavior in the SS classroom was established by allowing students to invent their own activities and, after observing, questioning individual students about their investigations. Students in the SS classrooms generally indicated stronger investigative skills. The difference was most dramatic with low ranking students.
	science_5-8_#7

	Inquiry

Teaching Strategies
	5-8
	4
	An Analysis of Frequency of Hands-on Experience & Science Achievement

Patricia M. Stohr-Hunt
	This study looked at the effect of hands-on science inquiry-based science instruction on student achievement as measured by a cognitive test battery developed by Educational Testing Service to assess science knowledge and scientific reasoning ability. Prior studies that compared traditional textbook instruction to inquiry-based instruction have had mixed results. The idea of this study was to look at the frequency of the hands-on inquiry-based experiences. Students who engaged in hands-on activities daily or once a week scored significantly higher than students who engaged in hands-on activities once a month, less than once a month or never. The frequency of hands-on activities was reported by the students' teachers.
	science_5-8_#8

	Teaching Strategies
	9-12
	2
	Dialogic Discussion and the Paideia Seminar

L. Billings and J. Fitzgerald
	This study examined the implementation of dialogic discussion as a means to promote critical thinking. Results indicated that the teacher struggles in making the transition from "teacher-fronted" discussion to dialogic discussion. Consequently, students did not transition easily into the role of instigators of the discussion. Although such discussion is thought to engage students in critical thinking and questioning that results in developing meaningful understanding, long term intense professional development would be necessary for this intervention to be successful.
	science_9-12_#1

	Earth/space Science

Science and Technology
	9-12
	3
	The Impact of Different Forms of Micro media CAI on Students' Science Achievement

Chun-Yen Chang
	This study examined the comparative effect of a teacher-centered and a student-centered approach to teaching about earth science concepts using computer-assisted instruction. The students in the experimental teacher-centered group scored higher on the knowledge and application subtests of the academic achievement test given to measure progress. Given the short duration (one week) and the small sample, generalizing beyond this study is not recommended. It may give teachers ideas in developing instructional strategies for computer-assisted instruction.
	science_9-12_#2

	Science and Technology
	9-12
	3
	Meta-Analysis: A Comparative Analysis of the Effects of Computer-Assisted Instruction on Student Achievement in Differing Science & Demographical Areas

Edwin Christmann
	This meta-analysis looked at eleven previous studies to determine the difference in academic achievement between students exposed to computer-assisted instruction to supplement traditional methodology and those who were taught through traditional methods in the areas of general science, biology, chemistry and physics. The studies indicate that computer-assisted instruction tends to have a positive effect on student achievement. This study looked at three educational settings, urban, suburban, and rural. The effects were greatest for urban students.
	science_9-12_#3

	Physical Science
	9-12
	2
	Overcoming Students' Misconceptions in Physics: The Role of Anchoring Intuitions and Analogical Validity

John Clement
	Several specific conceptual change strategies were examined in this study. Five lessons were designed to overcome misconceptions in three areas: static forces, frictional forces, and Newton’s Third Law. Once the misconception was identified an attempt was made to find examples of the concept where students were in rough agreement with accepted physical theory.  These were anchoring examples to assist the students to build on something familiar in the thought process in connection with the misconception.  Bridging analogies were also used to guide the students in smaller increments of understanding supplemented by classroom discussions. This article can provide specific ideas for addressing student misconceptions that block student understanding of science concepts. Well developed ongoing professional development would be necessary for teachers to implement these strategies.
	science_9-12_#4

	Physical Science

Reading, Writing, Speaking in Science
	9-12
	4
	Effects of Conceptual Change Assignment & Conceptual Change Discussions on Students' Misconceptions & Achievement Regarding Force & Motion

Ali Eryilmaz
	This study examined the effect of project-based science (PBS) on student achievement as measured by the National Assessment of Educational Progress (NAEP) science test. The PBS pedagogy in this study was built around five features: engage students in investigation of real life questions, result in students developing products that address the problem, enable students to engage investigations, involve students in community inquiry, and promote students' use of cognitive tools. These were 8-15 week projects. This study shows that students in inquiry-based science classrooms will not be disadvantaged on large-scale achievement tests.
	science_9-12_#5

	Life Science

Teaching Strategies
	9-12
	5
	Effects of Concept and Vee Mapping Under Three Learning Modes on Students' Cognitive Achievement in Ecology and Genetics

Gladys Esiobu  and Kola Soyibo
	This study addresses the effect of concept and vee mapping heuristics on student achievement. The study looked at three learning modes, individual, cooperative groups, and cooperative-competitive groups. The study also wanted to determine the effect of ability level and gender on cognitive achievement. The results indicate that concept and vee mapping increase student achievement in all three learning modes. Low, medium and high achievers all performed significantly better when using concept and vee mapping. These results suggest that the use of these graphic organizers help students learn science concepts. It should be noted that professional development on how to use concept and vee mapping is necessary.
	science_9-12_#6

	Physical Science

Teaching Strategies
	9-12
	5
	Az

J.R. Frederiksen, B.Y. White, B. Y. and J. Gutwill
	+
	science_9-12_#7

	Physical Science

Science and Technology

Teaching Strategies
	9-12
	3
	Effects of Computer Simulations & Problem Solving Approaches on High School Students

Omer Geban
	This study was designed to determine the impact of three instructional models in chemistry classes. Students in the study were taught by problem-solving approach, computer simulated experiment, or a conventional approach. Students' academic achievement and science process skills improved significantly with the problem solving model and the computer simulation experiment when compared to the conventional approach. Student attitudes were significantly more positive with the computer simulated experiment.
	science_9-12_#8

	Physical Science

Science and Technology
	9-12
	3
	Effects of Integrated Video Media on Student Achievement & Attitudes in High School Chemistry

William S. Harwood
	The integrated enhanced-video media in this study was the World of Chemistry video series used within chemistry micro-units.  The treatment employed teacher lesson guides that enabled the teacher to stop the videotape approximately every 5-7 min. for a teacher-student question-answer interaction time.  The treatment micro-units were 1-3 days in length with at least eight mandatory interactive video-enhanced treatments (approximately 1/month) carried out in the treatment classrooms over the course of the academic year.  The treatment and control group teachers taught the same micro-units during the time of this study.  However, the control group teachers did not use the World of Chemistry video series. The experimental group gains in knowledge and logical thinking were significantly greater than gains of the control group.
	science_9-12_#9

	Life Science

Earth/Space Science
	9-12
	3
	The Micro Computer & Achievement & Attitudes in High School Biology

Paul B. Hounshell and Stanford R. Hill Jr.
	This study was designed to determine the impact of computer instruction on achievement and attitudes of students in biology classes. The intervention involved the use of microcomputers to expand, enrich and supplement the laboratory and lecture components of a traditional biology course.  The difference between the computer-loaded (experimental) classes and the traditional classes was in the use of computer simulations.  All students in the experimental classes used the computer an average of 60% of the class time during the experiment with topics such as genetics, population studies, ecology, and environmental studies.  Between 70% and 80% of the laboratory activity utilized the computer in one way or another. Students in the experimental group scored significantly higher on both academic achievement tests and attitude measures.
	science_9-12_#10

	Life Science

Graphic Organizers

Teaching Strategies
	9-12
	4
	The Effect of Concept Mapping on Students' Anxiety & Achievement in Biology

Olugbemiro J. Jegede, Folusho F. Alaiyemola, and Peter A. Okebukola
	This study was designed to find out 1) whether concept mapping can reduce anxiety and enhance achievement in biology; and 2) whether concept mapping was more beneficial to one gender or the other. The experimental group was required to construct concept maps for each lesson. The control group was taught with traditional expository methods. It was determined that concept mapping did reduce anxiety in biology classes and that the results were more dramatic for males. The cultural environment (Nigeria) for this study where females are less encouraged to study science, may explain the gender differences. It is important to note that anxiety does impact students' ability to learn science concepts.
	science_9-12_#11

	History of Science
	9-12
	4
	The History of Science Cases for High Schools in Student Understanding of Science & Scientists

Leopold E. Klopfer and William Cooley
	Over 100 high school science classes were randomly assigned to experience "History of Science" instruction in their classes. These students were pre-tested and post-tested using Test of Understanding Science to ascertain how they viewed scientists and their work. It was found that the History of Science instruction increased students' understanding of scientists, the science process, and the role of scientists without loss in content achievement. The curriculum used in this study is outdated, but the results should be considered of value with its large sample size and quality design.
	science_9-12_#12

	Inquiry

Life Science

Teaching Strategies
	9-12
	5
	Effects of Emphasizing Hypothetical-Predictive Reasoning Within the Science Learning Cycle on High School Students' Process Skills & Conceptual Understanding in Biology

D. Lavoie
	This study was designed to compare the use of a prediction/hypothesis discussion prior to the use of a traditional learning cycle approach to the use of the learning cycle model only. Significant gains were found in the experimental group in conceptual understanding and process skills ability. Most also were stronger in terms of logical thinking ability. The prediction discussion is not a complex pedagogical strategy, but two days of initial training was provided the participating teachers.
	science_9-12_#13

	Life Science

Science and Technology
	9-12
	3
	Science Process Skills of 10th Grade Biology Students in a Computer-Assisted Learning Setting

Reuven Lazarouwitz and Jehuda Huppert
	This study was designed to determine the impact of computer-assisted learning integrated with classroom laboratory instruction on students' academic achievement and mastery of science process skills. The software used in the study was a software program called The Growth Curve of Microorganisms, developed by the authors.  It was designed to overcome the usual problems with this topic of several long-term laboratory sessions, materials and suitable equipment that is not always available.  It was also designed to provide high-level cognitive activities, such as decision making and problem solving, in the instructional process.  The experimental group performed significantly better on the achievement test and the science process skills measures. The science process skills where significant growth was found were: graph communications, interpreting data, and controlling variables.
	science_9-12_#14

	Physical Science

Graphic Organizers
	9-12
	4
	Building an Organized Knowledge Base: Concept Mapping & Achievement in Secondary School Science

William Pankratius
	This study compared the achievement in secondary school physics relative to three levels of involvement of concept mapping in a unit on conservation of energy and momentum.  The average age of the subjects in the study was 17 years.   The control group had no experiences in concept mapping.  The first treatment group was given an assignment on concept mapping at the conclusion of the unit of study.  They had experience with concept mapping in the two previous units.  The second treatment group was required to complete a concept map the first or second day of instruction of the key concepts in the unit.  They were encouraged to revise their concept maps as the unit progressed.  This group also had experience with concept mapping in two previous units of study.  The study concluded that for these sample groups that received instruction on concept mapping students scored significantly higher than groups that received standard instruction.  The level of treatment (amount of concept mapping) was related to the gain in achievement.  Groups that mapped concepts prior to, during, and subsequent to instruction recorded higher posttest scores.  The level of use of concept mapping was a strength of this study.  Limitations of the study were the sample size and that this study was done in only one school by only one teacher.  The implementation validity cannot be answered on the basis of this study.
	science_9-12_#15

	
	
	
	
	
	science_9-12_#16

	Teaching Strategies
	9-12
	4
	Teaching Science Problem Solving: AN Overview of Experimental Work

R. Taconis, M.G. Ferguson-Hessler, and H. Broekkamp
	This paper is a meta-analysis that looks at to what extent cognitive characteristics in an intervention that teach science problem solving relate to the effectiveness of the intervention in producing student achievement in problem solving. These studies indicate that relevant cognitive processing is necessary for effective science problem solving to occur and for enduring results that positively impact student learning. A variety of interventions were described as effective to engage cognitive processing.
	science_9-12_#17

	Inquiry

Life Science

Teaching Strategies
	9-12
	4
	Mapping to Know the Effects of Representational Guidance & Reflective Assessment on Scientific Inquiry

Eva Erdosne Toth, Daniel D. Suthers, and Alan M. Lesgold
	This study addresses the effects of two methods of representational guidance to teach fundamental inquiry process skills, such as reasoning:  (a) Software-based mapping of evidential consistency relationships and word-processor based report writing during scientific inquiry and (b) The use of reflective assessment rubrics in the form of specific inquiry criteria to support students’ interactions with external representations during problem-solving activities.  The instructional strategy placed students in a problem-solving situation where they worked in teams to investigate a challenging science problem and formulate a conclusion based on the results of their inquiry.  Each class investigated three problems on the web:  mass extinction at the end of the dinosaur era, the evolution of marine iguanas, and a mysterious disease once common on Guam. Explicit reflection was most useful along with evidence mapping and fewer gains were noted when used with prose representations.
	science_9-12_#18

	
	
	
	
	
	


