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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 goal?
Name/Title: 
use of instructional practices consistent with National Science Education Standards specifically, student centered learning, with emphasis on helping students develop thinking skills, use of cooperative learning, and minds-on/hands-on experiences as assessed by a teacher questionnaire. 

Author description


looked at three features of teaching related to the National Science Education Standards  the three teaching variables are 1.  teacher-directedness  (less is more consistent with standards),  2.  emphasis on critical thinking in classroom (emphasis on understanding of scientific knowledge and application of knowledge, ideas, inquiry processes, emphasis on science writing and advance student ; 3.  laboaratory emphasis -- amount of opportunities for active and extended scientific inquiry design to foster science literacy  . 

 Also examined gender, minority status, and ses. 

Research Question:______________________________________________________________

1.Does science achievement vary systematically among schools.  Hypothesize the there is between school variability best explained by a multilevel model that reflects school teaching emphases.  

2. To what extent do gender, minority status, and SES account for differences in science achievement?  Hypothesized:  expect each to do so, but school status will still have an influence.

3. Does instruction (type of teaching) influence average instructional practices in school? Hypothesize:  variations in standards based practices will be associated with significantly higher science achievement.  Disparities in teacher instructional emphases will explain variability in mean achievement across schools

4. Does teaching type interact with demographic variables?  Hypothesize that interactions will occur and relate to equity

Description of subjects:  (Include number of participants, age, SES, etc.)

2018 students selected from the 7642 students in High School Effectiveness study.  Student selected because had four measure.  Science achievement data, student demographic data, teacher questionnaire data, at least four students in school in data set.

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

Instruction consistent with NSES as per above.  Based on answers to teacher questionnaire items.  Three composite variables from questionnaire.  One  teacher directedness (extent to which teache directs instruction) ,  two critical thinking  (emphasis in instruction on student understanding and application of scientific knowledge, scientific writing, inquiry). Three laboratory emphasis (emphasis on active and extended scientific inquiry)

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

Based on survey data and achievement data in High School Effectiveness study.  This is a correlational study because it uses naturally occurring variation in school program to compare more NSES and less NSES consistent instruction.  However, careful controls and use of hierarchical linear modeling make the study approach a quasi-experimental design.  

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

Tenth grade science achievement.  Questions from biology, earth science, physic, and chemistry.  Developed by ETS to measure higher-order thinking and understanding of fundamental concepts and mastery of basic skills.  Overall test score is dependent variable.

Student characteristics.  1.  gender  (male vs female),  2  minority status  (white & asian vs blacks, Hispanics, native Americans), 3  SES is continuous variable based on Nat. Center of Educ. Statistics

Instructional variables.  Three composite variables   (described above)   teacher directedness,  critical thinking,  laboratory  variable based on factor analysis of teacher questionnaire data. 

Used hierarchical linear modeling as analytic technique.

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

HLM is a complex statistical procedure that allows one to partition the variance associated with individual demographic characteristics from the variance associated with the instructional variables.  

A first analysis was used to determine if partitioning the variance into individual level and instructional level components was meaningful.  The results suggested this was possible.  

A second analysis was used to assess the effectiveness of within school (individual) variables The within school influence of individual demographic variables was substantial.  Gender  effect size  .288  (males do better than females),  minority status  .578  (minorities do worse than whites/Asians) and SES  .441  Higher SES relates to higher achievement)

A third set of analyses were used to assess the effects of instructional variables and their interactions with the individual variables.

Overall.  Emphasis on teacher centered instruction related negatively to science achievement.  ES =  .472.   Emphasis on critical thinking did not relate to achievement. ES = .059   Emphasis on laboratory inquiry related positively to achievement.  ES = .388.  However,  these main instructional effects interacted with demographic individual characteristics.

GENDER

Males did better worse with greater amounts of teacher directed instruction and females did better with greater amounts of teacher centered instruction.  ES = .368 

Boys did relatively better than girls with greater degrees of emphasis on critical thinking.  (ES = .32)

An emphasis on laboratory tended to reduce the difference in achievement between girls and boys, that is girls became closer to boys in achievement.  (ES = .21

MINORITY STATUS

Teacher centered instruction did not much influence the difference between white/Asian and other ethnic groups.

Emphasis on critical thinking seemed to widen the gap between white / Asian and other minorities.  ES = .303.   

Emphasis on laboratory did not much effect the difference between white/asian and other minorities.

SES

SES related to achievement as indicated above.  Interactions occurred but ES were relatively small.  

Teacher centered instruction increased the effect of SES.  The differences between low and higher SESs (or more properly the relation of SES to achievement) increased as the amount of teacher centered instruction increased.  ES  = .24

Emphasis on laboratory instruction reduced the effect of SES on achievement.  Differences between lower and higher SES students (or more properly the relations of SES to achievement) were reduced as the amount of laboratory instruction increased.    ES = .17

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?

No:  

x

Yes: 



If yes, briefly describe.

Type of instruction is based on teacher survey data.  While the accuracy of such data can be questioned in an absolute sense, research by Becker (can find citation) shows that there is a relative relationship between what teachers report and what observers say occur in their classrooms.  Thus, teacher self report of instruction method has some (but not perfect) validity.

7.
Were gains in student achievement reported?  

No:  



Yes: 

x

If yes, briefly describe.

See above


If student achievement gains were reported, were they sustained over time?

Can’t tell.

7. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  

x

Yes: 



If yes, briefly describe.

Summary:

Rating

____Design (scale: 1-5)
_____
 Educational Importance (scale: 1-5)

[The summary paragraph will be used on the web site provided for districts and should include a brief description of the intervention, the content area and age/description of students studied, and the results of the study.  In addition, strengths and limitations of the study should be noted, including adequacy of measures, ease of implementation, etc.]

Using survey data and sophisticated analyses, it was found that teacher-centered instruction tended to reduce science achievement and laboratory instruction tended to increase achievement.  The pattern was different for boys and girls.  Teacher-centered instruction helped girls and hurt boys.  Emphasis on critical thinking benefited boys more than girls.  Emphasis on laboratory tended to help girls more than boys and to reduce gender differences.  Teacher-centered instruction did not differentially influence minority or non-minorities.  However, emphasis on critical thinking instruction reduced achievement for minorities relative to whites/Asians.  Laboratory instruction tended to reduce effects of minority status, but only a small amount.  Teacher-centered instruction increased the influence of SES on achievement; emphasis on laboratory instruction reduced the effect of SES on achievement.  

_______________________________________________________________

