This assignment of searching for previous research in the SoTL field was an extremely interesting and an eye opening experience for someone like me, who is use to going to Pubmed on a daily basis and immediately finding almost an exact match to what I am looking for.  Certainly this was not the case when I tried to search all the different sites suggested in our assignment starting with some of the keywords I had in mind for my research.  After working my way around many very interesting but at best tangentially relevant material, I came to believe that there are three main reasons for this: 1. I am still in the process of defining exactly and clearly what my project is going to be about and learning the precise or appropriate jargon that go with it.  2.  It seems like in the SoTL field a lot of referencing to other work and their findings is very anecdotal, so it is extremely difficult to trace some ideas or data to primary sources or citations. 3.  There really seems to be a lack of previous work in the specific area I am interested (which I am surprised at, but happy about at the same time)

So most of the following annotated references, as well as many others I started collecting are articles that helped me redefine my project as:  The relative importance of discipline specific prior knowledge (specifically chemistry and biology) versus informal and/or formal logic skills for success (defined as demonstrating “critical thinking”) in an interdisciplinary field (specifically in the field of biochemistry).
1. Thompson Ross, A., Zamboanga Byron L., (2004) Academic Aptitude and Prior Knowledge as Predictors of Student Achievement in Introduction to Psychology. Journal of Educational Psychology. Vol. 96 No.4 778-784

This is the only article that comes relatively close to the type research I would like to carry out for my project.  It describes the results of a study that aims to determine whether preexisting differences in the general ability or the aptitude of the students contribute (and if so to what degree) to the previously studied positive association of prior knowledge with course achievement. It starts out by discussing the impact of prior knowledge in new learning, both potentially assisting and hindering it and how it specifically affects psychology courses.  The authors then pose the question if the facilitating effects of prior knowledge could perhaps be due to differences in general student ability or aptitude.  To answer this question they used pretest scores to predict exam performance in regressions that included measures of student aptitude as well as course-related influences on student achievement (American College Test –ACT- scores were used as a part of aptitude evaluation).  They also set out to investigate if prior knowledge could also be a source of misconception and erroneous ideas that can undermine accurate understanding.  To assess this point they created a second pretest that assessed students’ endorsement or rejection of ideas from the popular culture related to topics in psychology.  Their findings showed that measures of prior knowledge as indexed by the pretest of psychological knowledge is the most significant predictor of course achievement even with measures of academic aptitude (i.e. ACT scores) and course involvement controlled.  However, they also found out that ACT scores were strongly related to exam performance underscoring the importance of preexisting differences in student aptitude or ability.  
2. Newell William H. (1992) Academic Disciplines and Undergraduate Interdisciplinary Education: lessons from the School of Interdisciplinary Studies at Miami University, Ohio.  European Journal of Education, Vol. 27, No.3


This article discusses in a much broader sense (since it reflects on the complete Interdisciplinary Studies program at Miami University) the relevance and/or importance of disciplinary background in student learning in interdisciplinary courses as well as if interdisciplinary courses could adequately prepare students for advanced work in specific disciplines.  It is an exploration of different issues posed by advocates and critics of interdisciplinary programs about the relationship between disciplines and interdisciplinary education and a summary of how they are resolved in practice within the context of an exemplary interdisciplinary program.  It details out many specifics within the program such as the description of the program, student preparation, staff preparation, visibility and roles of disciplines within the courses, and disciplinary outcomes of the courses.  It also discusses different approaches employed for the assessment of disciplinary skills gained through interdisciplinary courses.  It concludes that interdisciplinary courses promote the same intellectual rigor as traditional disciplinary courses since it utilizes concepts, theories and methods from various disciplines with exactly the same rigor.  However since it is more than the pieces of disciplines from which they are constructed, they extract the perspective embedded in each of those pieces to produce a broader, more holistic perspective.  It argues that the interdisciplinary process is ideally suited for the promotion of “strong sense critical thinking” while disciplinary courses often promote “weak sense of critical thinking”.
I found this article very valuable in clearly laying out and comparing skills expected and gained in disciplinary versus interdisciplinary courses in what seemed to be a relatively objective and pretty inclusive point of view. 
3. Lauer Thomas (2005) Teaching Critical-Thinking Skills Using Course Content Material: A Reversal of Roles.  Journal of College Science Teaching, May/Jun 2005; 34,6 p.34

This article describes the challenges of successfully implementing the teaching of content material using Bloom’s six hierarchical levels of intellectual growth in the classroom and demonstrates a successful strategy to achieve this goal when critically thinking pedagogy is used to teach content as well as teach students how to think critically.  The author evaluated if higher-order critical-thinking skills could be taught in a classroom using course content material, by using the concept of critical thinking without specifically identifying or labeling it in class.  He presented the concept in three phases: introduction, mastery, and evaluation and used everyday examples to demonstrate each phase.  He also detailed very specifically an in practical terms how he structured his classes to guide students along the way and assess their progress. Finally, he summarized and analyzed his findings to conclude that thinking at a higher level can be taught in the classroom using course content material and placing less emphasis on teaching factual knowledge and more on conceptual-thinking skills should be a high priority for science instructors since it would provide students lifelong skills, rather than short term gains in learned information.


Although this study was not directly related to an investigation of the effect of prior state of students for success in developing conceptual-thinking skills, it provided extremely valuable insight of how one can go about achieving it in class specifically during a course and helped to clarify for me how to separate pre-course parameters I wanted to test for my project from the in-course parameters that will certainly impact the outcome, by identifying specific elements I would work on (and keep constant) during the course I would like to use to perform my studies on and helping me decide on how I define my “successful outcome”.  
4. Paul Richard, Elder Linda (2007) White Paper: Consequential Validity: Using Assessment to Drive Instruction. September 2007. PDF accessed 07/03/08 http://www.criticalthinking.org/assessment//assessment_WP.cfm
This article outlines “The Critical Thinking Community ”’s definition of critical thinking and describes what the students are expected to learn about critical thinking during the teaching of discipline based thinking to better devise instruction that match that particular end view.  The authors describe the main goal of conceptualization of critical thinking as getting every student in every class at every moment “intellectually engaged”.  Then they go on defining intellectual engagement and describe what is required to teach for intellectual engagement.  Then they talk about the importance of using assessment as the guiding force in instruction and discuss what typical standardized “critical thinking” tests actually test.  Finally they compare holistic vs. componential assessment and conclude that substantial work needs to be done to work towards finding assessment strategies that test student’s ability to make the connections between the logic of the discipline they are studying and what is important in life.  This, they claim, will ensure that the students to become self-directed, self-disciplined, self-monitored, and self-corrective thinkers. 
I also found this article very useful in terms of helping me define very clearly what I would like to use as my success target for my interdisciplinary biochemistry course(s) I want to include in my project and think about different criteria to evaluate student performance.  
5. Hirsh E. Donald. Jr. (2003) Not So Grand a Strategy. Education Next, Spring 2003, Vol.3, no. 2
I valued this article a lot because it outlined some valid concerns about introducing the “higher-order (thinking) skills” too early on in the education system without giving students enough opportunities to learn basic content first.  The author argued using some very specific examples that to successful demonstration of higher order thinking skills is strongly dependent on competence in the curricular content through which the skill is taught and hence cannot be taught and exercised as an independent abstract and general concept.  He talked about the importance of “activating the knowledge bank” and expanding the “working memory” through the availability of relevant, previously acquired knowledge.  He claims that for practical purposes there are no such things as transferable higher skills of problem solving.  Student’s ability to perform well in problem solving depends on having the relevant information in his working memory and describes the results of emphasizing teaching “higher-order skills”in the expense of curricular content has been damaging to those students who have not gained broad academic knowledge outside of school.


I found this article useful and relevant to my research project because it provides specific examples and evidence that argues for the importance of discipline based prior knowledge (one of the parameters I would like to test) for success in higher order skills that I would like to use as a criteria for success in an interdisciplinary course.   
6. Harper-Marinick Maria (2001)  Thinking Critically about Critical Thinking. mcli Forum Teaching, Learning, and Technology in the Maricopa Community Colleges, Fall 2001, Volume 2

This article is one of the articles included in the mcli Forum as a part of their learning and instruction initiatives and describes the need to go beyond mastering the content knowledge and be proficient in critical thinking to be successful in today’s world.  While acknowledging the importance of relevant knowledge and previous experience in developing critical thinking and problem solving skills however, it emphasizes the need to incorporate facts and concepts into evaluative thinking.


What I liked about this short article was the fact that it nicely bulleted assumptions about critical thinking from previous research, providing additional references to look into if needed and providing its own definition about critical thinking, again giving me an opportunity to think about how to define student achievement for my project. 
