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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? 

Name/Title: Construction/Integration Models of Text Comprehension – Roles of Local, Global and Explanatory Text in the Comprehension of Science Texts

Research Question:  Which science texts – the locally coherent, the globally coherent or the explanatory – are more beneficial to students’ comprehension?

	Experiment 1
	Experiment 2

	Will improving the coherence of the text generalize to younger students who are just embarking on the formal study of a new domain?

What are the individual contributions of local, global, and explanatory coherence?

What effect does text coherence have on comprehension at the recall level as well as at higher levels of thinking? 
	Will text coherence differentially affect readers with low and high background knowledge?


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

	Experiment 1
	Experiment 2

	36 middle-level learners in Boulder, Colorado

· Each paid $10 to participate

· In grades 7-9

· 12 were assigned to each of the three text conditions – original, revised, expanded
	56 middle-level learners participated in this study

· Each paid $10 to participate

· In grades 7-10

· 14 were assigned to each of the four text conditions based on the order of  - maximally coherent at local level and ; maximally coherent at local level and  minimally coherent at ; text minimally coherent at locally level and maximally coherent at macro-level; minimally coherent at local level and macro-level.


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

Definitions
Locally coherent:  each sentence is explicitly related to the next.

Globally coherent:  paragraphs and larger sections of text are clearly related to each other and to the overall topic; macrostructure is often used in place of global

Explanatory coherent:  refers to content that supplies background knowledge needed to understand the text that the reader may not have.

Text Base:  The text base contains information that is directly expressed in the text, organized and structured in the way that the author had organized the material.  It has local structure and global structure.  Students are able to verify statements they have read, answer questions about the text, recall the text, or summarize the text.  (A pre- and post-test allowed for the assessment of text base.)

Situational Model:  The situational model integrates the information provided by the text with prior knowledge, often reorganizing and restructuring it in terms of the reader’s understanding of the knowledge domain as a whole rather than the particular text just read.  The resulting mental representation allows for a deeper understanding of the text.  

This allows for the active inferencing linking the text with the reader’s prior knowledge. (A sorting task allowed for the assessment of the situational model).

	Experiment 1
	Experiment 2

	This one-hour-per-participant experiment strived to determine the impact of three versions (i.e., original, revised, expanded) of text on a learner’s understanding of the material.  Students were pre- and post-tested at both the recall and higher level of comprehension on the material read.  A sorting task was used to determine the higher level – the situational model of learning.  
	This experiment examined the effects of coherence at both the local and global macrostructure level.  By increasing and decreasing the coherence of the original text, all four levels were developed.

Students were pre- and post-tests at both the recall and higher level of comprehension on two texts read.  A sorting task was used to determine the higher-level of learning.




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

	Experiment 1
	Experiment 2

	· Three versions of a biology test about traits of mammals were used:  an original version, a revised version, and an expanded version.  All three versions were coherent at the local level.  The revised and expanded texts were coherent at the global level.  The expanded version introduced a new, higher level discussion – the situational model.

· Twelve students were assigned to each of three text conditions (i.e., original, revised, expanded) based on the order of testing.

· Step 1:  students’ pre-knowledge was assessed via a sorting task and a set of questions.

· Step 2:  students then read one of three text versions, recalled it immediately, performed the sorting task again, and answered another set of questions similar to the ones in the pretest.

· Pre- and Post-Test:  The text-based questions allowed the authors to assess the prior knowledge of the topic.  The inference questions required linking information from the text read.  Non-text questions ensured there was no difference between groups.

· Sorting Task – allowed the authors to see changes in the organization of knowledge – which assessed the situation model of the reader.

· Participants were tested individually in a session that lasted approximately one hour.  The order of the tasks were as follows:  1) complete sorting task; 2) complete pre test; 3) read text twice; 4) complete recall orally; 5) complete sorting task; 6) complete posttest.
	· Experimental texts were based on an entry in a science encyclopedia for school-age students.  Four text conditions were based on the order of the following - maximally coherent at local level and macro-level; maximally coherent at local level and  minimally coherent at macro-level; text minimally coherent at locally level and maximally coherent at macro-level; minimally coherent at local level and macro-level.

· Fourteen students were assigned to each of the four text conditions based on the order of  - maximally coherent at local level and macro-level; maximally coherent at local level and  minimally coherent at macro-level; text minimally coherent at locally level and maximally coherent at macro-level; minimally coherent at local level and macro-level.

· Prior-Knowledge Questionnaire was completed by the students – this a knowledge-assessment test to determine individual differences in domain knowledge.

· Post-test Questions – The participants answered two sets of short-answer questions:  9 questions were text-based; 13 questions that were elaborative-inference questions; 9 questions were bridging-inference; and 10 were problem-solving questions.

· Sorting Task:  allowed the authors to see changes in the organization of knowledge – which assessed the situation model of the reader.

· The participants were tested individually in a session that lasted approximately 1.5 hours.  The order of the tasks was as follows:  1)  sorting task, 2) prior knowledge questionnaire, 3) text reading, 4) text recall, 5)  posttest questions,  6) second text reading, 7) second text recall, 8) second set of posttest questions, 9) sorting task.


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.)

	Experiment 1
	Experiment 2

	· Pre-test and Post-test questions:  there were 32 questions consisting of multiple-choice, true-false, fill-in-the-blank, and short-answer questions – 19 were text-based, 9 were inferential, and 4 were non-text questions that dealt with information that did not occur in the texts.  Half the questions were used in the pre-test and the other half in the post-test.  For the text-based questions, the increase from pretest to posttest in average percentage correct was 18%, 33%, and 16% for the original, revised, and expanded texts respectively.  The authors recognized that the question results were disappointing

· Sorting Task Cards:  this assessment allowed the authors to assess the changes in the organization of knowledge that occurred as a result of reading the experimental texts; these changes would be indicative of the situation model the reader has constructed.  The sorting analysis was significant only in an analysis by item, but not in the analysis by participants. 
	· Prior-Knowledge Questionnaire:  There were 41 possible points.  There were no significant differences among the participants.  The large difference in knowledge between high- and low-knowledge participants was not due to length of schooling and could only be partly due to relatively small (1-year) differences in age.

· Analyses:  In order to generalize over participants and items, analyses was completed for both.

· Reading Rates:  Reading time was measured with a stop watch.  Findings included the following:  Low-knowledge participants read the text more quickly when macro-signals were present than when absent.  High-knowledge participants read the text more slowly when macro-signals were present than when absent.

· Text Recall:  It was noted that macro-propositions were recalled better than micro-propositions.  There was very little difference in the recall of micro-propositions across the four texts, whereas the three texts with either local or global coherence or both yielded higher macro-propositions recall than the minimally coherent text.

· Posttest Questions:  The participants answered the questions after each of the two readings.  There were no significant differences between the four text conditions of the total amount of time used.  However, high-knowledge readers took longer to answer questions than did low-knowledge readers.  The other significant results included the following:  High-knowledge participants scored better on the posttest questions than did low-knowledge participants; participants who had read texts with explicit macrostructure answered text-based questions more accurately than did participants who read low global-coherences texts; high-knowledge readers performed better on questions with low-coherence text, whereas the opposite was the case for low-knowledge readers.  This interaction was not reliable for elaborative-inference questions.  Both high- and low-knowledge participants did somewhat better with coherent text.

· Sorting:  Sorting data are used to determine how strong an effect reading the text had on the reader’s conceptual structure.  The main effects included the following:  there were higher scores for text items than for non-text items.  Locally coherent texts were most effective for low-knowledge subjects.  The globally coherent texts were more effective for high-knowledge subjects.


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

	Experiment 1
	Experiment 2

	· Text Recall:  Based on the number of propositions remembered from the text, there was a main effect, reflecting greater proportional  recall for participants who read the revised text.  The results thus show that the revision resulted in better overall recall but that this improvement was primarily a consequence of the better recall of macropropositions.

· Question Answering:  The pretests and posttests were composed of three types of questions:  text-based questions, inference questions, and nontext/general-knowledge questions.  For the text-based questions, the increase from pretest to posttest in averqage percentage correct was 18%, 33%, and 16% for the original, revised, and expanded texts respectively.  

· Sorting Task:  There was a larger increase in the tendency to sort items together with mammals for those items that are in fact characteristic of mammals and somewhat less so for shared traits, whereas traits that are not characteristic of mammals were sorted less frequently with mammalian items after reading the texts.  In the participant analysis, not all participants reacted in the same way to the three versions of the text.  In general, the revised and expanded versions of the text had stronger effects on the sorting data but not for all participants.

The authors were able to show that reading a text changes the way students organize concepts in predictable ways.  Before reading, they sort on the basis of their general knowledge; after reading, they sort in a somewhat different way – based on their knowledge plus the episodic text memory.

The results of this experiment complement those reported by Britton and Gulgoz (1991) These researchers reported a large increase in text recall after revising their text to make it locally coherent.
	· A text that requires gap-filling inferences is beneficial for learning – provided the learner has an appropriate knowledge background.  Otherwise, the learner needs a fully coherent, fully explicit text.  

· High-knowledge participants who read a minimally coherent text did best on questions requiring bridging inferences or problem solving.  Having to infer the local coherence of the text and having to construct a macrostructure for the text on their own yielded greater conceptual change for these  participants when the necessary cues for the coherence of the text and its macrostructure were explicitly provided.

· For participants with a poor knowledge background, this pattern of results is reversed.  The fully explicit text is most effective for both text-base and situational-model measures.   

· The coherence of a text from which a student is supposed to acquire knowledge is clearing important.  Increasing the coherence of a text has been found to improve readers’ comprehension.  However, by giving learners with sufficient background knowledge an incoherent text that forced them to infer unstated relations, the authors were able to engage their participants in compensatory processing at the level of the situational model.  This enabled them to understand the text more deeply than if the authors had given them a more coherent text.

· Facilitating the acquisition of skills or knowledge can impede long-term retention and transfer.  Long-term retention can be enhanced with training methods that slow down acquisition by making the learning process more difficult and thereby increase the learner’s action engagement.

· Constructing coherence without explicit textual support is only possible when students possess adequate background knowledge.  (This merits further study.)


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?

	Experiment 1
	Experiment 2

	No, there was no evidence in evaluation of how the intervention was implemented.  However, they did recognize the impact of structural improvement made in the revised version and the expanded version.
	No, there is no evidence of how the intervention was implemented.


7.
Were gains in student achievement reported?

	Experiment 1
	Experiment 2

	No, except for the impact on dependent measures provided by the authors.  
	No, except for impact on dependent measures provided by the authors.



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

	Experiment 1
	Experiment 2

	No, it was not addressed in this experiment  
	No, it was not addressed in this experiment.


8.
Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  


Yes: 
X
  If yes, briefly describe.

	Experiment 1
	Experiment 2

	The authors wanted to replicate the results of Britton and Gulgoz (1991) with a younger population of students and with a different kind of text. 

The results of this experiment complement those reported by Britton and Gulgoz (1991) These researchers reported a large increase in text recall after revising their text to make it locally coherent.  
	These data replicate those of Experiment 1 of the authors, as well as the earlier results obtained by Beyer (1987, 1999) and Britton and Gulgoz (1991), and suggest that the participants in those experiments were primarily low-knowledge participants.


Summary
	Experiment 1
	Experiment 2

	Summary:  Junior high school students’ comprehension of one of three versions of a biology text was examined via free recall, written questions, and a key-word sorting task.  This study demonstrates advantages for globally coherent text and for more explanatory text.
	Summary:  Interactions among local and global text coherence, readers’ background knowledge, and levels of understanding were examined.  Students’ comprehension of one of four versions of a text, orthongonally varying local and global coherences, was examined.  The authors found that readers who know little about the domain of the text benefit from a coherent text, whereas the high-knowledge readers benefit from a minimally coherent text.



	Comments:

Both studies seem to support the need to offer multiple print forms in a classroom, to meet the readers’ needs in achieving the intended learning.

People remember information that they have actively generated better than presented information – and they are better able to put such knowledge to use in novel situations.  If “recall” is the goal, use the coherent text.  If active processing is the goal, use the more complex text, the situational model.

Readers with minimal prior knowledge will profit from a fully coherent (text base) text, whereas those with a greater background knowledge will learn better with a text that stimulates more active processing (situational model of text).
	Comments:

Both studies seem to support the need to offer multiple print forms in a classroom, to meet the readers’ needs in achieving the intended learning.

People remember information that they have actively generated better than presented information – and they are better able to put such knowledge to use in novel situations.  If “recall” is the goal, use the coherent text.  If active processing is the goal, use the more complex text, the situational model.

Readers with minimal prior knowledge will profit from a fully coherent (text base) text, whereas those with a greater background knowledge will learn better with a text that stimulates more active processing (situational model of text).


Ratings (scale: 1–5)

Overall Rating:  4

8 of 8

