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1. What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of the goal?

	Study One
	Study Two
	Study Three

	Name/Title:  Analogical Instruction:  Concept Anchoring Table and Routine
	Name/Title:  Analogical Instruction:  Concept Anchoring Table and Routine
	Name/Title:  Analogical Instruction:  Concept Anchoring Table and Routine

	Research Question:  To what extent is the effect of an analogically based instructional routine on students’ knowledge of concepts?
	Research Question:  To what extent is the effect of instruction in the routine on 10 secondary science and social studies teachers’ use of the analogically based routine in their classes?
	Research Question:  To what extent is student knowledge of important science concepts increased when the teacher taught with and without the use of analogically based routine.

	Intended Outcome:  Determine the use of analogies as an instructional tool to teach important, difficult concepts in secondary content classrooms containing diverse groups of students.
	Intended Outcome:  Determine the use of analogies as an instructional tool to teach important, difficult concepts in secondary content classrooms containing diverse groups of students.
	Intended Outcome:  Determine the use of analogies as an instructional tool to teach important, difficult concepts in secondary content classrooms containing diverse groups of students.


Description of subjects:  (Include number of participants, ages, SES, etc.):  Include a description of special education students and/or general education students that are included in the study.  

	Study One
	Study Two
	Study Three

	83 students from general education classes in 3 high schools in a Midwest United States suburban school district; all enrolled in Investigative Science Skills.  Four types of students were included:  high achievers, normal achievers, now achievers, and students with learning disabilities.
	Ten secondary teachers in two school districts in suburban areas of eastern Kansas – all volunteers.

Students:  One targeted class for each teacher; total of 193 students.
	Teacher:  one of 10 teachers from Study 2; teacher of seventh grade general ed life science

Students:  18 students in one teacher’s classroom


2. Describe the strategy/model, program, material, or intervention.

	Study One
	Study Two
	Study Three

	The Concept Anchoring table was designed to provide teachers with a teaching tool for visually displaying an analogy that connects known information with new information and that promotes uniformity of instructional use of analogies across teachers and across teaching instances.  Through the use of the table, teachers can enhance student understanding of a new, difficult concept by relating key characteristics of that concept to similar characteristics of a familiar concept.

An initial draft of the Table is to be completed by a teacher for each new concept to be taught prior to presenting the analogy and new concept to the class.  Students receive a blank form of the table, and the final version of the table is co-constructed by the teacher and students using the Concept Anchoring Routine.

Concept Anchoring Routine:  1)  Cue:  students are informed that routine will be used and are told how to participate to assure active student learning.  The teacher a) indicates importance of concept; b) explains benefits of understanding concept; c) explains graphic device; and d) prompts students to participate in constructing graph.  2)  Do – the co-construction of concept anchoring table – a) name new concept; b) name and know concept; c) identify known information; d) identify characteristics of known concept; e) identify characteristics of new concepts; f) determine shared characteristics; and g) determine understanding of new concept.  3) Review – review content and process to check for understanding and retention of content and process.
	See Study One.
	See Study One.


3. Describe the design of the study (e.g., sample selection, assignment to treatment, controls, length of intervention).

	Study One
	Study Two
	Study Three

	Eight classes of students were randomly assigned to one of 2 experimental conditions, taking place during regularly scheduled classes.

Condition 1:  6 high achievers, 14 normal achievers, 8 low achievers, and 11 students with learning disabilities.

35 minute script for four concepts.

Condition 2:  6 high achievers, 14 normal achievers, 7 low achievers, and 17 students with learning disabilities.

35 minute script for four concepts.
	Ten teachers were volunteers; $80 for participation for 8 months.

One target class for each teacher

Regularly scheduled class periods of 45-55 minutes in length

Two-hour workshop to learn routine

Written description of process provided

Use as often as like but at least twice over the year.

Multiple-baseline-across- teachers design was used – replicated 4 times
	ABAB reversal design was used.

Two concepts taught with Concept Anchoring Table/Routine.

Two concepts taught with lecture and discussion

15 minutes for reach lesson.

1 day between lessons.


4. What instruments were used to collect data and what metric(s) (e.g., effect size, tests of significance) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)  Do the instruments collect data that answer the research question?

	Study One
	Study Two
	Study Three

	Thirty-two-item multiple choice test was used to measure recognition of facts and understanding of four concepts in lesson – 8 questions per concept.

An item difficulty index was computed for each item.

Administered day following learning opportunity – 35 minutes
	Implementation Checklist (12 points) was used to assess teacher implementation of Concept Anchoring Routine – observer recorded points earned for completion of steps of routine (3-15 points – total of 100 points)
	Four parallel 9-item tests given to measure recall of information – open ended


5. Briefly describe and summarize the results of the study.

	Study One
	Study Two
	Study Three

	Use of Concept Anchoring Routine to teach difficult concepts resulted in significantly better student performance on tests, although differences were not significant for all subgroups.

· Mean test scores – not significant for learning disabled

· Pyramid of numbers – not significant for low ability and high ability students 
	33 Concept Anchoring Tables were used with students in 32 classes.

Teachers scores at least 85% in 31 of 32 observations.

Time was recognized as an issue; satisfaction on a 7-point scale:

· Flexibility of routine – 5.9

· Acceptable prep time – 5.3

· Ease of use – 5.5

· Tables help for students with learning disabilities – 5.7

· LD students perceived usefulness – 4.8

· Other students perceived usefulness – 5.1

· LD students achievement improved – 4.8

· Others achieved – 5.0

· Attention of LD students – 5.4

· Attention of other students – 5.2

· Note taking of LD students – 5.4

· Note taking of other students – 4.8
	Students’ mean test performance were compared – significant difference in favor of routine/table – r(34)=9.11, p<.000

Preliminary indication that use of routine aids student learning about concepts.


6. Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?  Was the intervention prescriptive in nature?

Yes:  If yes, briefly describe.

	Study One
	Study Two
	Study Three

	No
	No
	No


7. Were gains in student achievement reported?

No:  If yes, briefly describe. 

	Study One
	Study Two
	Study Three

	Yes

No - sustainability
	No

No - sustainability
	Yes

No - sustainability


8.   Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?  Did this study match up special education and/or general education students in the same way as the earlier study?


Yes:  If yes, briefly describe.

Berliner (1987) stressed the importance of encouraging students to relate to-be-learned information to their own prior knowledge and suggested that teachers could help students understand information by making explicit the relationship of new content information to other knowledge possessed by the student.

Vosniadou and Ortony (1989) recommended the use of analogies as specific tools to be used to help learners connect new information to prior knowledge.  

Bulgren, Schumaker, and Deshler (1994a) determined that analogies help learners learn new schema, or complex organizations of information.  When given an analogy, students may not need to learn the formal structure of new schema; they simply need to add the new information to already acquired formal structure of knowledge.

Wragg and Allen (1983) affirmed that use of analogies foster creativity and stimulate student ability to use knowledge in social studies.  Christian (1990) extended that to specific chemistry concepts; Adrews (1987) recognized their use with geography concepts, while Bean, Singer, and Cowan (1985) recognized the use in the development of study guides in science.  Connell (1987) used analogies to instruct language rules, and McGonigal (1988) used analogies to facilitate literature instruction.

No studies, however, had concentrated on use of analogies in secondary content classrooms, specifically whether teachers can readily create and use analogies that are tied to their content and whether the use of analogies aids student learning of the complex information contained in secondary content courses.   No data are available on effects of analogy with those at risk for failure in secondary content areas.

Summary:

Rating:    __3-4  Design (scale 1-5)   

Summary:  The purpose of these studies was to explore the use of analogies while teaching important concepts in secondary content classrooms containing students of diverse abilities. The Concept Anchoring table was designed to provide teachers with a teaching tool for visually displaying an analogy that connects known information with new information and that promotes uniformity of instructional use of analogies across teachers and across teaching instances.  Various research methodologies were used to determine the effects of an analogically based routine on student learning and the effects of training on teacher use of the routine.  Measures included students’ knowledge of concepts, the numbers and types of analogies teachers used, teacher use of elements of the instructional routine, and teacher and student satisfaction.  Teacher use of the routine led to increased student retention and expression of information.  In addition, teachers easily learned the routine and used considerably more analogies to instruct concepts after they became familiar with the routine.  Teachers indicated that they were satisfied with the routine; students were less satisfied with the routine than were the teachers.

Discussion by the authors highlighted the following:

· Instructional routine has the power to affect student learning.

· Analogical instruction appears to be powerful enough to enhance performance of students at risk for failure.

· Different types of analogies reap different scores.

· Additional study is needed.
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