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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:  Writing to Learn in Scientific Inquiry
Research Question(s):

What is the evidence that students generated new meanings from data as expressed in their writing?
To what extent do middle school students naturally construct linguistic patterns that indicate meaningful connections between science ideas, including elaboration, extension and enhancement?

What are the frequency, placement, and purpose of meaningful inferences in students’ science writing about open-ended investigations?

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

Research took place in the context of a science camp for urban middle school students during the summer of 1995.  The participants included 33 African American students and 1 Latino student.  There were 10 seventh-grade girls, 6 sevenths-grade boys, 6 eighth-grade girls, 3 eighth-grade boys, 4 ninth-grade girls, and 5 ninth-grade boys from five schools in a large Southeaster metropolitan area.  Four of the schools are in low socioeconomic neighborhoods in an urban city school district.  The fifth school is located in a middle-class neighborhood of a suburban county school district.
2. Describe the strategy/model, program, material, or intervention.

The study took place in the context of open-ended science inquires on zoo animal behavior and water quality.  The students engaged in several instructional activities surrounding the inquiries, including; preinvestigation writing and discussion activities, field observations, data collection and postinvestigation report writing.  Students received no explicit science writing instruction.  Thus there were not strategies/models, programs, materials, or interventions employed in this study.  Instead, it was designed to provide a foundation for establishing characteristics of student writing prior to instructional intervention designed to foster improvement and as a trial of useful data analysis techniques.
3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)
Students were nominated for the camp by their classroom teachers on the basis of the criteria of interest in science and mathematics, good school attendance, and leadership qualities.  During the selection process, it was emphasized that interest in science was a more important criteria than achievement, and thus, not all students were high achievers in science and mathematics.  The students came from approximately 17 different science classes, so it is difficult to generalize about the nature of their science instruction during the previous school year.


The design of the student was a content analysis of the zoo and water quality final written reports which were produced by the students in the context of the natural science projects associated with the summer camp experience.  Student pairs were also videotaped as they discussed their zoo report composition.
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.)

A total of 16 zoo reports and 27 water quality reports were analyzed to determine what types of information the students chose to include in their reports, such as the procedures of the investigation, actual observations, or inferences for their data.  The occurrence, frequency, and placement of inferences that indicated generation of meaning for the data was analyzed by first parsing propositions and then coding according to the type of information that the proposition conveyed as an assertion in the report.  The coded categories were labeled by the authors as: topical, affective, methodological, observational, factual, inferential, observational-inferential, and definitive (see Table 1 in question 5 below for examples of each).

The second analysis of the writing was based on the elements of functional grammar which is an interpretation of linguistic forms in discourse as they relate to meaning.  Reports were typed into a word processor and then parsed into sentences and clauses which were then analyzed for the following linguistic features: number of words in the entire composition, total number of sentences and clauses, number and percent of clauses that represented expansions of primary clauses, lexical density or the number of content words per clause, logical-semantic relationship of the clauses and qualitative characteristics of text related to logical-semantic expansions.

A reliability check was conducted to determine whether the parsing and coding done by the author could be reproduced by another researcher (a doctoral student in science education).  The reliability check resulted in the following percentage agreements; number of clauses, 98%; type of expansion clause, 96%; lexical density, 96%; and proposition type, 90%.  The readers came to agreement about discrepant cases and the author checked the coding for the remainder of the data with the second reader.
5. Briefly describe and summarize the results of the study. 

The students used 8 distinct types of propositions in report writing (see Table 1 below for types and examples).

	Proposition Types
	Examples of eight thematic types of propositions from students’ written reports and their average frequencies

	Topical
	“Today, we went to the zoo…” (average number of propositions per report, 0.8)

	Affective
	“We had a great time.” (0.3)

	Methodological
	“Our observations were made over 30 minutes.” (1.2)

	Factual
	“The Emu habitat is eucalyptus forests, woodland, desert, and shrub land.” (4.1)

	Observational
	“The next thirty seconds, the Muntjac moved her nose, feet, and ears.” (11.7)

	Definitive
	“Cold water fish require dissolved oxygen levels not less than 8 ppm…” (0.4)

	Inferential
	“When we tested the oxygen level was 9.8 ppm. And 8.8 pm, so fish were able to live in this water.” (3.8)

	Observational – inferential
	“The pH level was good at an average of five point five.” (0.2)


Table 1  Examples of eight thematic types of propositions from students’ written reports and their average frequencies.

The results indicated that the majority of the students’ compositions were composed of observational, factual, and inferential propositions.  Factual propositions occurred only in the zoo reports.  The occurrence of inferential propositions indicated that students generated meanings and hypotheses to explain their data.

The students’ reports fell into two main categories of text structure, twelve of the zoo and fourteen of the water quality reports fit into the first category, which were the reports that consisted of mainly long strings of observational or factual propositions with little integration of inferential meaning.  These student writers appeared to go from point to point on their data sheets, reporting their findings with little reflection on the meaning of the data or how specific data entries might be interpreted.  However, the writing of students in the first category gives the impression that these writers approached the task of inquiry report writing by relating their investigations findings in a rote manner with little reflection on the meaning of the data...
Four zoo reports and 12 water quality reports fit into the second category; which were the reports that were characterized by more than just a few statements of meaningful inference and had a blending of data and meaning in the writing.  In some of these reports, meaningful inferences were closely woven with observations, so that observations were immediately followed by their meanings or inferences were supported with specific observations.  Student writers in this category appeared to understand the importance of making sense of their data, but were unsure or not motivated to report on the wide variety of data available to them.
The second analysis of the writing was based on the elements of functional grammar which is an interpretation of linguistic forms in discourse as they relate to meaning.  Reports were typed into a word processor and then parsed into sentences and clauses which were then analyzed for the range and average use of the following linguistic characteristics, 
	Linguistic Characteristics
	Range
	Average

	Total no. words
	36-353
	153.1

	Total no. of clauses
	5-53
	20.7

	No. of expansion clauses
	1-16
	6.2

	Percentage of expansion clauses
	9-59
	30.3

	No. of extensions
	0-12
	3.1

	No. of elaborations
	0-5
	1.1

	No. of enhancements
	0-10
	2.0

	Lexical density
	2.6-5.7
	3.7


Table 2:  Summary of linguistic characteristics of students’ writing
Interestingly, there was little correlation between the characteristics of science writing in this study, including the relationship between frequency of inferences and expansion (r2=.18), frequency of inferences and lexical density (r2=.21), and expansion and lexical density (r2=.11), suggesting they do not necessarily develop in coordination with one another.  

It is interesting to note that some students produced linguistic patterns that expressed both expansion of scientific ideas and the generation of meaningful inference.  Several demonstrated connections between claims and evidence, by directly relating data to its meaning in context and posing hypotheses to explain data.  They also used the established scientific knowledge to strengthen their claims.  The writing of these students suggested they naturally adopted a scientific perspective on the data, seeking to construct connections and evaluating the fit between data points and their possible explanations.
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.

7.
Were gains in student achievement reported?  

No:  
X

Yes: 

  If yes, briefly describe.


If student achievement gains were reported, were they sustained over time? - Not measured
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

__3_     Design (scale: 1-5)

The research design of this study used a content analysis of authentic final project reports at a summer camp experience for urban middle school students.  The reports reflected the data gathered in open inquiry projects around animal behaviors in a zoo and water quality.  No treatments were given to the subjects.  Since this study used a content analysis to explore student writing, it is impossible to associate written text directly to the students’ thought processes, however the indication is that participation in camp inquiry activities was insufficient to stimulate many students to generate new meanings for data in their writing

Page 4 of 4

