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Participation in the assessment affirmed my belief that interdisciplinarity can lead to a powerful synergy of ideas. It also underscored the difficulty of creating that synergy, and the importance of thoughtful instruction for the students we hope will learn to use it effectively.








Faculty Participant

Background

To formulate GE Learning Outcomes, a team of CSUCI faculty and administrators met for two days in August 2006 with consultant Mary Allen, professor emeritus of psychology at California State University, Bakersfield and former director of the California State University Institute for Teaching and Learning. This interdisciplinary group engaged in wide-ranging discussions about how student learning at CSUCI might fully embody the university mission. Ultimately, the group drafted a list of General Education Student Learning Outcomes that was approved without dissent by the Faculty Senate on November 14, 2006 (Appendix 1). Subsequently, the group developed a five-year plan to assess GE Student Outcomes and a committee was composed to devise and implement a pilot assessment of Integrative Learning GE Outcome 7.2 Students are able to integrate content, ideas and approaches from various disciplinary perspectives.

During the Fall 2006 semester, the GE Pilot Assessment Committee developed and implemented a plan to assess integrative learning. The following are among the key decisions and developments:

· The committee decided to focus the assessment on Upper Division Interdisciplinary General Education (UDIGE) courses for two reasons. First, UDIGE courses function as the “capstone” of GE in which students can be expected to demonstrate interdisciplinary outcomes at the course level. Second, as the culmination of the GE program, it was expected that assessing these courses could also allow us to assess integrative learning at the baccalaureate level.

· The committee placed a general call for exemplar assignments representing interdisciplinary and integrative learning to faculty of UDIGE courses and received assignments from ten courses from a range of disciplines.

· The committee researched interdisciplinary assessment and compiled a long list of typical outcomes associated with interdisciplinary and integrative learning. (For example Stowe, 2002) From that list, the criteria were categorized into a useable rubric that focused on Synthesis and Development. (See Table 1) An expanded rubric that includes behaviors and indicators was used for calibrating evaluators. (Appendix 2)

· The committee developed a student demographic survey that the participating UDIGE instructors distributed to students who turned in the assignments (Appendix 3). The self-reported student demographic survey will be compared to official university records and used to disaggregate data. 

· The assignments and surveys from UDIGE courses were collected and coded to shield student identities throughout the remainder of the process.

· To create a manageable pool of student products for evaluation, a computer-generated random sample of the student work was selected from each course.

· A call was issued to all faculty members asking for volunteers to participate in the evaluation session.

Table 1. Rubric for Assessing Upper Division Interdisciplinary Student Work
	Rater Evalution
	4
	3
	2
	1

	Synthesis
	Meaningful and effective integration of disciplines
	Meaningful and effective connection of disciplines
	Explores connections between disciplines
	Limited, forced or no connections between disciplines

	Development
	Depth and complexity of content and ideas; supported by rich, engaging and/or pertinent details
	Depth of content and ideas; supported by relevant details
	Basic content and idea development; repetitious and/or underdeveloped details
	Little or no content and/or idea development; few and/or unrelated details


The Process of Evaluating Student Products

On January 17, ten faculty members from nine different disciplines met to evaluate 68 student products selected from seven UDIGE courses: 

· BUS/BIOL/

· COMP 337

· COMP 447

· ENGL/ESRM 337

· ENGL/PHYS 338

· ENGL 449

· SPED/PSYCH 345

· (Of the assignments volunteered, one was deemed not suitable for scoring, and two were not included due to incomplete data or lack of student demographic surveys.)

The process began with a calibration exercise that centered on familiarization and discussion of the expanded rubric that listed many of the various forms synthesis and development might take in the diverse student work that was collected. Faculty evaluators rated and discussed paradigmatic examples to achieve inter-rater reliability.

The method of evaluation consisted of each rater evaluating student work according to the rubric and also rating their confidence level for each designation. Student products were evaluated course by course. Each student product was read and rated by two readers, and a member of the GE Assessment Pilot Committee recorded the ratings in a spreadsheet. When the ratings varied by more than one step on the rubric, a third reader evaluated the student product. The data produced at the evaluation session was then collected and analyzed by the office of the Chief Assessment Officer.

Closing the Loop

On March 7 fourteen faculty participants in the assessment process, the GE assessment team, and the Chief Assessment Officer, met to discuss the preliminary results. As with the evaluation session, it became clear that this discussion was a crucial part of closing the assessment loop. Faculty members reflected on the meaning of the results, the effectiveness of the process, and the value of their personal participation. Following the meeting, faculty members were asked to reflect on how their thinking about integrative/interdisciplinary learning was changed or confirmed as well as about changes they might make to their UDIGE courses. These discussions and reflections form the foundation for the recommendations and other responses to the assessment.
Results

After careful statistical consideration, it was concluded that the instrument and process generated both valid and reliable ratings (Appendix 4).
Distribution of Ratings of Student Work Using Integration Rubric

	
	Development
	
	Synthesis
	

	Rating
	Descriptor
	%
	Descriptor
	%

	1
	Little or no content and/or idea development; few and/or unrelated details
	1%
	Limited, forced, or no connections between disciplines
	7%

	2
	Basic content and idea development; repetitions and/or underdeveloped details
	22%
	Explores connections between disciplines
	28%

	3
	Depth of content and ideas; supported by relevant details
	  74%
	Meaningful and effective connection between disciplines
	  59%

	4
	Depth and complexity of content and ideas; supported by rich, engaging and/or pertinent details
	3%
	Meaningful and effective integration of disciplines
	6%
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Some typical responses of faculty participants:

This UDIGE pilot process, from the carefully developed rubric, to the well-planned assessment activity which included a lot of interaction among faculty who are currently teaching UDI courses, to Wednesday’s discussion of the results, made me feel that interdisciplinary/integrative learning is something that is being taken quite seriously here.  The honest and productive effort to participate, assess and improve this aspect of our mission is very encouraging and makes me want to develop and teach more of these courses.  This feeling was bolstered through reading some of the student essays – I was really pleased to see that many students are making connections between disciplines and using them to generate ideas that are greater than the sum of their disciplinary parts.

I think that it was through the face-to-face experience that we were able to establish campus norms for what we mean by the terms included in the assessment rubric – synthesis and development – as well as interdisciplinarity in general, and integrative learning specifically.

Working with the rubric, especially the detailed indicators of the synthesis component, was very helpful to me.  Perhaps due to the nature of the disciplines I teach in, I had not thought as much about what synthesis really means.  To me there can be a difference between that which is interdisciplinary and that which is truly integrative.  I’m not sure it’s always possible to do both in any given course, but participation in this process has gotten me thinking about how I can stretch my teaching toward the truly integrative.

I enjoyed and learned from the process, and I think that the rubric is an excellent starting place for interdisciplinary/integrative learning assessment.

Not having taught a UDIGE course yet (but having recently proposed several new courses with this designation), I have come to appreciate the need for specificity within the prompts used for assignments in order to have students demonstrate their ability to integrate the different disciplinary ideas and discourses within a course.

Since the workshop where we were given the rubric, I have adapted it for use within a lower division course in order to help me assess a baseline for student synthesis and development of the basic terms within my discipline of communication.  I hope to then build on this idea throughout subsequent courses, in order to work towards the integrative learning that the UDIGE rubric differentiates.

Discussion of Results

1. If level 1 (Limited or no connections between disciplines) is used as a cut-off, the data show that 99% of students show some ability to make connections between disciplines in the area of development, and 93% in the area of synthesis. This cut-off is justified by the inclusion of students at all points in their progress through the three required UDIGE courses. The data also include students of various grade point averages.

2. Since integrative learning is one of the pillars of the university mission, these results play a key role in assessing baccalaureate-level learning at CSUCI.

3. Disaggregated results derived from the student demographic survey and a comparison of the survey with university records will yield more specific information about various student populations.

4. The results suggest that students do better at development than synthesis and that the ability to synthesize depends upon the ability to develop ideas.

5. The types of prompts seem to have a significant effect on student ability to demonstrate integrative thinking.

6. It was noted that since the rubric was developed simultaneously with the collection of data, none of the students or faculty knew the standards the rubric would apply.

7. All of the data took the form of written responses, which seemed appropriate given that a requirement for UDIGE course approval is the inclusion of substantial writing. Still, there is discussion of how writing skills may have affected students’ ability to represent integrative thinking and whether other modes of representation (visual, verbal) should be included in the evaluation.

8. Since our UDIGE courses are not arranged in progression through successive levels, there is concern that repeated UDIGE experience may not result in higher levels of integrative thinking since the tasks and knowledge bases may be radically different from course to course.

9. There is concern that students and faculty are not uniformly aware of the interdisciplinary requirements for UDIGE. This was also suggested by the GE Committee review of Category B in Spring 2006. The review revealed that many course syllabi do not list the course as fulfilling GE or UDIGE requirements. Furthermore, many syllabi did not list learning outcomes corresponding to the approved course proposal. This is likely to be the case in other categories.

Discussion of Process

1. During the evaluation, raters found that they occasionally adjusted their expectations depending on the course and level.

2. There is discussion of whether an on-line rating system might prove to be more efficient and broaden participation in evaluation among faculty and potentially students. However, many of the participants in this evaluation process felt that their participation in a face-to-face process helped develop a normative culture that increased their knowledge of interdisciplinarity and their confidence in assessing student learning as well as changing current courses and developing new ones. 

3. There is discussion of how the assessment process and the rubric itself struck a balance between detailed expectations about integrative thinking and the necessary freedom and variation across disciplines. This allowed for evaluators to recognize integrative thinking that went beyond the prefixes of cross-listed courses. As one participant put it: For me, the rubric offered an entry point for assessing the interdisciplinary work, and such an entry point was essential. As I became more comfortable with the assessment process, the value of the rubric became the way in which its generality (necessary for any such global measure) failed to capture specifics of a particular work. In other words, once I understood the rubric, its value became in pointing out those aspects of interdisciplinarity that evade general classification.
4. There is recognition that the rubric is an evolving document that outlines key ideas for ongoing discussion among the faculty.

Recommendations

1. We recommend that the assessment results be made public via faculty discussion to engage more faculty members in conversation about the meaning of the results and the key terms of the rubric. This will also assist faculty in seeing the importance of identifying courses as interdisciplinary upper division general education courses.

2. One important consideration has to do with including the large numbers of lecturers and part-time faculty in conversations about the importance of integrated learning for our students and the explicitness with which we need to make it for the students.

3. We recommend that this year’s assessment team share results and reflections on process with the group that will be assessing the next GE learning outcome. We agree that the process was quite successful in yielding valid and reliable results and providing a foundation for action on behalf of integrative learning at CSUCI.

4. We recommend that the Center for Integrative Studies host two meetings or workshops: one on the process of assessment, including disseminating and critiquing the rubric for integrative learning, and one on prompt writing for interdisciplinary assignments following assessment of prompts that result in a high level of integrative thinking.
5. We recommend that the Provost request faculty clearly identify courses as UDIGE and explain to students what this means.
Appendix 1

GE Learning Outcomes

Policy #: 06-06
Drafted By:  
General Education Committee
Policy:
General Education requirements are designed to assure that all graduates of the University, whatever their major, have acquired essential skills, experiences, and a broad range of knowledge appropriate to educated people within a society. Students who complete the General Education program are able to:

Goal 1. Think clearly, logically, and creatively. They are able to:

      Outcome 1.1    Reason inductively and deductively.

      Outcome 1.2    Communicate clearly, logically, and creatively.

Goal 2.  Find and critically examine information. They are able to:

      Outcome 2.1    Access needed information effectively and efficiently.           

      Outcome 2.2    Evaluate information and its sources critically.

      Outcome 2.3    Explain the economic, legal, social, and ethical issues surrounding the use of information. 

Goal 3. Communicate effectively using a variety of formats. They are able to:

      Outcome 3.1    Speak and present effectively in various contexts.

      Outcome 3.2    Write effectively in various forms.

Goal 4. Understand the physical universe and its life forms, scientific methodology, and mathematical concepts, and use quantitative reasoning. They are able to:

Outcome 4.1.   Conduct planned investigations, including recording and analyzing data and reaching reasoned conclusions.

Outcome 4.2.   Solve problems using mathematical methods and relevant technology.

Outcome 4.3    Use graphs, tables, etc. to represent and explain mathematical models.

Outcome 4.4    Make connections between important/core/key concepts (or big ideas) in the natural sciences to describe/explain natural phenomena.

Goal 5. Cultivate intellect, imagination, sensibility and sensitivity through the study of philosophy, literature, languages, and the arts. They are able to:

Outcome 5.1.   Analyze creative human products and ideas.

Outcome 5.2.   Articulate personal thoughts and emotions when encountering human creations and ideas.

Outcome 5.3.   Create original and imaginative works in philosophy, literature, language, and/or the arts.

Goal 6. Understand social, cultural, political, and economic institutions and their historical backgrounds, as well as human behavior and the principles of social interaction. They are able to:

      Outcome 6.1    Convey how issues relevant to social, cultural, political, contemporary/historical, economic, educational, or psychological realities interact with each other.    

      Outcome 6.2    Discuss how social sciences conceive and study human experience.

      Outcome 6.3    Use social science methods to explain or predict individual and collective human behavior.   

Goal 7.  Integrate ideas and insights from multiple cultural and disciplinary perspectives. They are able to:

      Outcome 7.1    Integrate content, ideas, and approaches from various cultural perspectives. 

      Outcome 7.2    Integrate content, ideas, and approaches from various disciplinary perspectives.

Goal 8. Use technology as a tool.          

      Outcome 8.1    Use relevant technology in various contexts to present and/or integrate ideas. 

Appendix 2

Expanded Rubric

Appendix 2

Expanded Rubric
Table 1
	Rater Evaluation
	4
	3
	2
	1

	Synthesis
	Meaningful and effective integration of disciplines
	Meaningful and effective connection of disciplines
	Explores connections between disciplines
	Limited, forced or no connections between disciplines

	 
	 
	 
	 
	 

	Criteria/Indicator
	
	
	
	

	Elaboration of examples
	Examples integrate the themes relevant to both disciplines or are used to illustrate a new theme relating  the disciplines to each other
	Elaborates connections between  disciplines by describing the elements in-depth and comparing how each discipline responds to an issue
	Examples that note connections between disciplines are given with little elaboration
	None or irrelevant examples

	Connections between disciplines
	The discussion goes beyond comparisons and uses concepts from one discipline to reframe issues in the other discipline or looks at new issues resulting from the intersection of both disciplines which may be on a practical, artistic or theoretical level
	Several connections are noted between both disciplines and students compare and contrast them
	Simply lists connections between disciplines with little elaboration
	None or superficial connections are made

	Uses the connection between the disciplines to generate new ideas 
	Weaves the approaches from the different disciplines into a new way to see a problem. They may describe the underlying abstract concept both disciplines are addressing and the strengths and weaknesses of each discipline's approach alone. They note the advantages of looking at the issues with elements of both approaches used in their description.
	There is a fairly complete description of how each discipline responds to an issue or problem comparing their approaches but there is no interweaving of the disciplines into an new way to look at a problem is offered
	Discusses strengths or weaknesses of each discipline's approach to a concept  but suggests no new ideas
	None

	Use of language/terminology/ vocabulary of the discipline
	Uses the language from one discipline to illustrate new ways to understand issues of the other discipline; integrates the language from both disciplines in describing issues or solving a problem or  may use the language of one discipline to interpret the other discipline
	Compares terms and their meaning as they are applied to each discipline 
	Correctly uses the language of  each of the disciplines separately as it compares and discusses each discipline's approach to an issue
	Little or no demonstration of understanding of the language of the discipline

	Understanding the methods or analytic approaches from each discipline
	Combines the methods of analysis to issues that span both disciplines and can use elements from both approaches in its own analysis
	Compares the methodology used in each discipline to explain a problem
	Demonstrates understanding of the way each discipline analyzes issues
	No discussion of methodological issues 

	Historical relationship, if applicable
	Expresses commonalities in historical influences on the disciplines
	Compares the historical influence on each discipline
	References the historical basis of the disciplines or the issues discussed are noted
	None noted

	Creativity
	Asks new questions derived from more than one perspective, may use questions from one discipline to understand and evaluate the other discipline
	Shows insight into new ways to compare issues from each discipline 
	Compares emportant questions from each discipline
	None

	Artistry, if appropriate
	Interweaves elements from each discipline such that the product is a combination of both disciplines 
	Demonstrates and elaborates elements from each discipline but they remain separate in the presentation
	Contains elements from each discipline
	No new elements are demonstrated

	Theory
	Interprets problems from one discipline using theories from the other discipline or reframes issues from one discipline using the theoretical approach of the other discipline
	Compares and contrasts the theories from each discipline
	Is aware of the basic theory related to each discipline and may explore some connections between them
	None discussed


Table 2
	Rater Evaluation
	4
	3
	2
	1

	Development
	Depth and complexity of content and ideas; supported by rich, engaging and/or pertinent details
	Depth of content and ideas; supported by relevant details
	Basic content and idea development; repetitious and/or underdeveloped details
	Little or no content and/or idea development; few and/or unrelated details

	 
	 
	 
	 
	 

	Criteria/Indicator
	
	
	
	

	Knowledge and Understanding
	Demonstrates understanding of the key ideas and issues related to each discipline by weaving key issues, facts, methods or artistic style together in the analysis or product
	Demonstrates a good understanding of the key issues, methods and theories of each discipline and begins comparing and contrasting the disciplines
	Demonstrates understanding of some of the key ideas, theories or methods of each discipline
	Demonstrates little or no understanding of the content, key ideas, outcome goals, skills or approaches used by the disciplines

	Artistic impact, if applicable
	Integrates elements from each discipline  together in a sophisticated, impactful presentation that shows a complexity of the elements or a new form 
	Elements from each presentation are well presented but have little emotional impact
	The presentation either does not integrate elements from each discipline into its presentation or is done in a superficial way
	Little or no impact demonstrated

	Use of examples
	Examples are in-depth, show development of an idea and add to the discussion of integration of the disciplines
	Examples are well developed, use relevant details and may compare the two disciplines
	Examples are repetitious and not well explained or may be from only one discipline
	None or few are used

	Organization
	Presents a well organized, logical and progressive presentation of an argument
	Organization is present with good examples but logical connections between disciplines are minimal and do not clearly support the arguments
	Shows a rudimentary outline of organization - lacks relevant details, sections do not relate or are not well connected
	No organization or lack of logic is used in presentation

	Abstraction
	Asks abstract questions that show complexity of thinking and a clear understanding of the theoretical basis for each discipline and how they are related to each other
	Uses some abstract concepts, usually from only one discipline, but with references to examples or theory
	Mostly uses concrete examples with little connection to theory or an overarching concepts
	None  

	Argumentation
	Presents a well developed argument with connections to theory, uses relevant and well developed examples and integrates both disciplines
	A well developed logical argument is presented with detail and examples but does not integrate the disciplines
	A rudimentary logical argument is presented with little connection to theory or concrete examples
	No or illogical argument presented

	Rater Evaluation
	4
	3
	2
	1


Appendix 3

Student Demographic Survey

GE Assessment 

Instructions: The General Education Assessment Pilot (GEAP) has requested a copy of your work to help assess the effectiveness of General Education courses here at CSUCI.  Please answer to the best of your ability.  This information shall be kept private and only used for statistical purposes.  Your name will be removed from all documents.

Name: _____________________________________
Date: _________________

Age: _________         Transfer Student:    Yes  No
 Class:  Freshman  Sophomore  Junior  Senior

 Sex:   M   F 



If you transferred from a community college, are you GE certified?   Yes   No  Don’t Know
Is this course being taken as a:  
Major requirement   

General Education requirement  

Both

Elective

Number of upper division General Education courses taken including this one:  

0     1     2     3     More than 3

Major: ______________________
     Are you:     a full-time student    a part-time student

What language(s) is/are spoken at your home: ___________________


Est. GPA ________

May we contact you to participate in a focus group?
Yes   N o

If so, please give us your e-mail address: ___________________________________________

Appendix 4

Reliability and Validity Q & A

GE Assessment Preliminary Results

Q.
What were the data used in this study, and how were the data collected and analyzed?

A.
In this evaluation, 65 student papers from seven upper division interdisciplinary classes were analyzed to determine the degree of synthesis and development evident in their work. Ten faculty raters read the students’ work, with each paper read by at least two faculty members. About half of the faculty raters used Form A and half Form B. In Form A, papers were rated for synthesis first, followed by development; in Form B the papers were rated for development first, followed by synthesis. What follows is a statistical description and analysis of those ratings.

Q.
Did the form affect the ratings given for synthesis or for development?

A.
No. As can be seen from the table below, the distribution of individual ratings (1, 2, 3, 4) differed only slightly and randomly on the two forms. These slight differences were not statistically significant for synthesis χ2(3, N = 145) = 2.47, p = .48 or for development χ2(3, N = 147) = 2.56, p= .46.

	
	Synthesis
	Development

	Rating
	Form A
	Form B
	Form A
	Form B

	1
	20%
	16%
	7%
	7%

	2
	30%
	37%
	40%
	28%

	3
	28%
	34%
	37%
	47%

	4
	22%
	14%
	16%
	18%


Note. Percentages may not sum to 100% due to rounding.

Q.
Did rater drift occur? (Did ratings change based on the number of ratings made?)

A.
No. As can be seen from the table below, none of the twenty correlations between serial position and ratings was statistically significant.

	
	Correlations
	Significance Levels

	Rater
	Synthesis
	Development
	Synthesis
	Development

	1
	.33
	.07
	.25
	.82

	2
	.33
	.80
	.35
	.01

	3
	.20
	.09
	.51
	.77

	4
	-.09
	.06
	.75
	.82

	5
	.37
	.42
	.19
	.16

	6
	.04
	.00
	.91
	1.0

	7
	-.14
	-.11
	.64
	.69

	8
	.07
	.33
	.83
	.30

	9
	.11
	-.02
	.61
	.92

	10
	.43
	.33
	.99
	.21

	Total
	.21
	.14
	.01
	.09


Note. Significance levels used Bonferroni-adjusted values. Statistically significant findings require a p-level smaller than .0025.

Q.
Did rater confidence change over time? (Did ratings change based on the number of ratings made?)

A.
No. As can be seen from the table below, none of the twenty correlations between serial position and ratings of confidence was statistically significant.

	
	Confidence Correlations
	Confidence Significance Levels

	Rater
	Synthesis
	Development
	Synthesis
	Development

	1
	.45
	.23
	.10
	.43

	2
	-.16
	-.34
	.66
	.33

	3
	.02
	.22
	.95
	.46

	4
	-.13
	-.03
	.64
	.91

	5
	-.55
	-.52
	.04
	.07

	6
	-.24
	.23
	.46
	.45

	7
	.24
	-.05
	.42
	.87

	8
	-.07
	.05
	.82
	.87

	9
	.05
	.29
	.83
	.18

	10
	-.04
	-.58
	.88
	.02

	Total
	.06
	.04
	.46
	.62


Note. Significance levels used Bonferroni-adjusted values. Statistically significant findings require a p-level smaller than .0025.

Q.
Was rater confidence correlated with the ratings?

A.
Yes. The correlation between synthesis and synthesis confidence was statistically significant r(145) = .22, p = .009, as was the correlation between development and development confidence r(139) = .28, p = .001.
 Q.
Were the ratings reliable? That is, can we trust them to be accurate representations of the actual quality of the student work rated in terms of synthesis and development?

A.
Basically, yes. However, this is a complex question that needs to be addressed in several ways. Typical ways of assessing the reliability of the ratings (e.g., rater consistency) are not appropriate because different raters read different essays in a ‘semi-random’ fashion. This makes reliability estimation more difficult. One way to estimate the reliability of the ratings is to look at the discrepancies between the ratings assigned for the first and second readings. This value is then compared against the desired value of zero. The degree to which the observed average discrepancy differs from zero is the degree to which the ratings are “unreliable.” In the table below, these distributions are reported and reliability for synthesis and development are estimated and reported as well. The reliabilities for synthesis and development (.82 for both) are well within the norm expected for this type of study

	Discrepancy
	Synthesis 
	Development

	0
	38%
	41%

	1
	44%
	41%

	2
	15%
	18%

	3
	3%
	0%

	Mean
	.82
	.76

	SDa
	.79
	.74

	Reliability
	.82
	.82


Note. Percentages may not sum to 100% due to rounding.  aSD =standard deviation.
Q.
What do the ratings tell us?

A.
Here are the distributions of the final ratings based on the average of the two ratings assigned to each student paper for synthesis and development. These values can range from 1 to 4. For convenience, standard “half-way” cutoff values were used.

	
	Synthesis
	Development

	Rating
	Descriptor
	Percentage
	Descriptor
	Percentage

	1
	Limited, forced, or no connections between disciplines
	7%
	Little or no content and/or idea development; few and/or unrelated details 
	1%

	2
	Explores connections between disciplines
	28%
	Basic content and idea development; repetitions and or underdeveloped details
	22%

	3
	Meaningful and effective connection between disciplines
	59%
	Depth of content and ideas; supported by relevant details 
	74%

	4
	Meaningful and effective integration of disciplines
	6%
	Depth and complexity of content and ideas; supported by rich , engaging and/or pertinent details 
	3%


Note. Percentages may not sum to 100% due to rounding.
Q.
How were the rating of synthesis and development related to each other?
A.
Two methods were used to assess the relationship between the final synthesis and development ratings. The first assessed the correlation between synthesis and development final ratings was both substantial and statistically significant r(68) = .59, p = .001. The second assessed the cross-tabulated table of the final synthesis and development ratings.

	
	Development

	Synthesis
	1
	2
	3
	4

	1
	20%
	60%
	20%
	0%

	2
	0%
	47%
	53%
	0%

	3
	0%
	8%
	90%
	2%

	4
	0%
	0%
	75%
	25%


Note. Percentages may not sum to 100% due to rounding.
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