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SUMMARY:    In short, my Full Stipend Award, funded the development of not only one professional paper (as proposed for my original ‘Tangible Product’), but it generated an idea for a research project that is currently in-progress during Fall 2003.  Attached you will find the proposals to present the following two different papers that developed out of my efforts during Summer 2003 and that are currently on-going:

· Paper 1:  Can a ‘successful program of research’ exist without ‘scientific-based research?’  A cross-validation of literature on Pedagogical Content Knowledge (PCK) 
· See Attached Proposal to present paper to American Educational Research Association Annual Conference (submitted on 07/30/2003);
· Paper 2:  Email Question Journals, Computer-based Concept Mapping and the Development of Pedagogical Content Knowledge 
· See Attached Proposal to present paper to the International Society of Information Technologies in Teacher Education Annual Conference (submitted on 10/14/03).
Please Note:  My original proposal was to conduct a cross-validation of the literature base underlying PCK in light of using PCK as a guiding framework for our Secondary Teacher Education program redesign.  However, and based upon early review of the articles and in particular a recent issue of Educational Researcher, Vol 31, Number 8, a very current and exceptionally political issue in the field of Educational Research is the distinction between ‘Scientific-based Research’ and ‘Successful Programs of Research.’  

Thus, as seen in the title of Paper 1, the focus of the validation moved from the original proposal with an emphasis on our local needs (i.e., Secondary Teacher Education program) to a validation of the literature in light of criteria established in the academy.  By changing the focus of the validation study, I have taken on a much larger project than originally proposed.  Therefore, I submit the two proposals as evidence that appropriate progress is being made.  The final version of Paper 1 is in development due to submitting it to the Summer Edition of Northwest Educator themed issue on “The Science of Quality:  Educational Research in School Reform.”  Based upon whether or not the paper is accepted, journal requirements and further consultation with the editor, the final draft of Paper 1 will be completed before April of 2004.
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ABSTRACT

Using criteria from the National Research Council (NRC, 2002) and No Child Left Behind Act (NCLB, 2001), the purpose of this study was to examine the credibility of evidence-based claims by determining if the research-base defining and describing Pedagogical Content Knowledge (PCK), could be labeled a “successful program of research,” and/or “scientific-based research.” Using a hybrid cross-validation method, the study analyzed and evaluated 51 journal published articles with PCK in the title.  Initial findings indicate that PCK can be labeled a “successful program of research”; however, no single published article meets all the criteria for “scientifically-based research.”  Discussion includes implications for teacher education and questions for future studies.

INTRODUCTION

“Given the times, PCK rather quickly and with minimal disturbance slipped into teacher educator rhetoric.  Today, the concept is almost taken for granted as though representing common sense” (Bullough Jr., R.V., 2001). 

“Without methods courses to learn pedagogical content knowledge, novices are unlikely to provide quality instruction” (Laczko-Kerr & Berliner, 2003, p. 35).

Since its introduction in the literature base in 1986, the construct known as “pedagogical content knowledge,” (Shulman, 1986) otherwise referred to as PCK, has become commonplace in education vernacular.   So much so, Bullough (2001), acknowledged PCK’s new status when he wrote, “Given the times, PCK rather quickly and with minimal disturbance slipped into teacher educator rhetoric.  Today, the concept is almost taken for granted as though representing common sense” (Bullough Jr., R.V., 2001).  Further, by 2003, PCK no longer needs reference to Shulman and appears in literature as an established variable in a causal relationship.  For example, Laczko-Kerr & Berliner (2003) write, “Without methods courses to learn pedagogical content knowledge, novices are unlikely to provide quality instruction” (p. 35).   This simple claim, learning PCK is linked to quality instruction; hence, student achievement, may or may not be justifiable given the current research-base underlying PCK.  Lastly, and of most importance, PCK has entered into a very political arena.  In their Spring 2003 revisions, the National Council for Accreditation of Teacher Education included PCK as part of the evaluation criteria for Standard 1 (NCATE, 2002).  NCATE’s revision is discussed in more detail below.  In short, in only sixteen years, PCK has grown from the first introduction into the literature base, to the label for the ‘what’ teacher education students learn in methods courses, to being related to quality instruction, to becoming an evaluation criteria for NCATE.

With the advent of No Child Left Behind Act (NCLB) of 2001, “scientifically-based research” (SBR), has also become a popularized phrase in education vernacular.  Referencing NCLB, Olson & Viadero (2002) provide the following definition of SBR as it appears in the 2001 act:

The term ‘scientific-based research’ means (A) research that involves the application of rigorous, systematic, and objective procedures to obtain reliable and valid knowledge relevant to education activities and programs; and (B) research that:

· employs systematic, empirical methods that draw on observation or experiment;

· involves rigorous data analyses that are adequate to test the stated hypotheses and justify the general conclusions drawn;

· relies on measurements or observational methods that provide reliable and valid data across evaluators and observers, across multiple measurements and observations, and across studies by the same or different investigators;

· is evaluated using experimental or quasi-experimental designs in which individuals, entities, programs, or activities are assigned to different conditions and with appropriate controls to evaluate the effects of the condition of interest, with a preference for random-assignment experiments, or other designs to the extent that those designs contain within-condition or across-condition controls;

· ensures that experimental studies are presented insufficient detail and clarity to allow for replication or, at a minimum, offer the opportunity to build systematically on their findings; and

· has been accepted by a peer-reviewed journal or approved by a panel of independent experts through a comparably rigorous, objective, and scientific review” (p. 1)

In response to SBR, the National Research Council presented Scientific research in education (NRC, 2002).  Given the timeframe of SBR, and NRC’s report, a recent Educational Researcher, 31(8), November 2002, devoted an entire themed issue to ‘Scientific Research in Education.’  

As central participants in crafting the NRC report, Feuer, Towne, and Shavelson (2002) were asked to provide the opening article for the ER.  In it, they outline the National Research Council report’s Principles of Scientific Inquiry.  The author’s write:

Although no universally accepted description of the principles of inquiry exists, we argue nonetheless that all scientific endeavors

· Pose significant questions that can be investigated empirically,

· Link research to relevant theory,

· Use methods that permit direct investigation of the questions,

· Provide a coherent and explicit chain of reasoning,

· Yield findings that replicate and generalize across studies, and

· Disclose research data and methods to enable and encourage professional scrutiny and critique.

These principles need to be understood not as an algorithm, checklist, or how-to guide but rather as norms of behavior that reflect expectations for how scientific research will be conducted.  It is very unlikely that any one study would possess all of these qualities although a successful program of research is likely to embody all of them (p. 7).

The final perspective for this paper is of a very political nature.  The National Council for Accreditation of Teacher Education (NCATE, 2002) lists the first standard for assessing candidate’s performance as:

Standard 1:  Candidate Knowledge, Skills, and Dispositions
Candidates preparing to work in schools as teachers or other professional school personnel know and demonstrate the content, pedagogical, and professional knowledge, skills, and dispositions necessary to help all students learn.  Assessments indicate that candidates meet professional, state, and institutional standards (NCATE, 2002, http://www.ncate.org/standard/unit_stnds_ch2.htm#stnd1).

Recently, as documented as “Spring 2003,” NCATE revised and updated the rubric for assessing institutions alignment with Standard 1.  Although the phrase “pedagogical content knowledge” is not listed in Standard 1 above, the revised rubric includes criteria to evaluate institutions effectiveness of “Pedagogical Content Knowledge for Teacher Candidates.”  More specifically, for the highest rating in the rubric, otherwise known as the ‘target,’ the NCATE web-site states the following criteria:

TARGET

Teacher candidates reflect a thorough understanding of pedagogical content knowledge delineated in professional, state, and institutional standards.  They have in-depth understanding of the subject matter that they plan to teach, allowing them to provide multiple explanations and instructional strategies so that all students learn.  They present the content to students in challenging, clear, and compelling ways and integrate appropriately (http://www.ncate.org/standard/unit_stnds_ch2.htm#stnd1) (italics added).

Given that the original document (i.e., Shulman, 1986) delineated between two types of knowledge bases, pedagogical knowledge and pedagogical content knowledge, the following question arises:  Does the ‘pedagogical’ listed in Standard 1 above mean the same thing to NCATE as the ‘pedagogical content knowledge’ used in the evaluation rubric?  The actual answer to this question is not of importance here, the simple fact that the phrase ‘pedagogical content knowledge’ has snuck into a very political environment before a critical examination of the research base underlying the construct was conducted is problematic.  Thus, the foundational framework for this study is the construct known as PCK in relation to criteria established for scientific-based research, successful programs of research, and embedded within the political environment of NCATE Standards.

METHOD/ANALYSIS


This study combined techniques appropriate for historical analysis and cross-validation to create a hybrid historical cross-validation method.  In particular, the method was to conduct an “internal criticism” (Borg & Gall, 1989, p. 822-4) as a means for cross-validating the literature base.  Although cross-validation is typically concerned with re-sampling and/or replication, this study attempts to use a more holistic method of cross-validating to examine a population of articles.  Utilizing checklists for evaluating research (See Creswell, 2002, pp. 306-8), and after collecting the data sources, each article was categorized into appropriate data sets (e.g., purpose, research question, etc.) then evaluated to determine if the article meet the criteria for SBR, SPR and the evaluation checklist criteria.  Further, categorical analyses were conducted on each data set as a whole to determine the overall nature of the data set.  For example, all research questions were analyzed and categorized into themes to determine the overall nature of the research questions asked.

DATA SOURCES

Using the phrase “pedagogical content knowledge” for a keyword search in both the ERIC (FirstSearch) and ArticleFirst search engines, over 600 hits occur; further, 349 hits list PCK as a subject header to identify the paper.  Limiting the results to only hits that contain PCK in their title, the sample is reduced to 83.  Because SBR requires a peer-review, the sample of 83 was narrowed to only articles that were published in a recognized journal.  Thus, the data source is 51 articles containing PCK in their title that have been published in a peer-reviewed journal (complete reference list available with the paper).

RESULTS/CONCLUSIONS


The following list of initial results is further discussed in the paper.  In short, of the 51 articles published in journals that contain PCK in the title:

(a) the collection can be labeled a “successful program of research”;

(b) no single article can be labeled “scientific-based research”;

(c) appear in 34 different Journals;

(d) utilize the following method type:

	Type or Method:
	Number (percent of total)

	Qualitative
	34 (66.7%)

	Conceptual/historical analysis
	11 (21.6%)

	Mixed Methods
	2 (3.9%)

	Book Review
	1 (1.9%)

	Construction of Assessment Items
	1 (1.9%)

	Textbook Content Analysis
	1 (1.9%);


(e) only 12 of the 51 (i.e., 23.5%) contain clearly stated Research Question(s);

(f) collectively have utilized 855 participants; and, 

(g) represent the following content domains (listed in order from most studies published): Science, Mathematics, Physical Education, English, Social Studies, Communication Education, Educational Psychology; Business, Visual and Performing Arts, Linguistics, Computer Science, and Political Science.  

QUESTIONS RAISED


Initial analysis and results have prompted many questions.  Two of which are explored in detail are:

1. The phrase PCK is used in a very broad sense with multiple interpretations and operational definitions as what the construct represents; thus, the generic defining question arises:  What is Pedagogical Content Knowledge?

2. The collective “Conclusions” and “Implications for Teacher Education” sections included in the 51 articles propose overwhelming support for more research needed in this area and widespread agreement that PCK is fundamental to successful teacher education; however, generic implication questions arise such as:  How can PCK most effectively be utilized by teacher educators? And, what is the connection between PCK and classroom student achievement?

IMPLICATIONS FOR TEACHER EDUCATION

The educational significance of this study is twofold.  Contribution to the development of PCK:  This study defines the boundaries of what PCK was, how it has been examined, where it currently is, and provides possible areas for future studies.  Thus, as a whole, this study contributes greatly to the development of current and future understandings of PCK.

Contribution to the field:  Albeit quietly, PCK has become a very political construct in the field of teacher education.  Given the NCATE revision of Standard 1’s evaluation criteria, with only 12 studies actually involving a research question and 0 (zero) studies utilizing experimental designs, the results of this cross-validation call into question whether PCK is scientifically-based and asks if PCK really is what authors claim it to be.  Thus, a major contribution to the field is an immediate call for a re-examination of current ideology surrounding the notion of PCK.  Further, this call also asks how the field will respond to constructs as popular as PCK that appear as Successful Programs of Research yet are not based upon NCLB’s definition of Scientific-Based Research.
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Abstract:  The purpose of this study was to explore the relationship between integrating technology into a general Secondary Methods and Assessment course and the development of pedagogical content knowledge (Shulman, 1986). Utilizing a teacher-research design, students were required to Email one question about their practicum every day to the researcher who is also the methods instructor.  On successive Mondays, students were given time to analyze their own personally developed questions in light of constructing an “Essential Teaching Skills” (Eggan & Kauchak, 2001) concept map.  The article concludes with descriptions of how the Email questions and concept maps document developmental growth within a pedagogical content knowledge framework.

INTRODUCTION

Researchers have described the integration of technology in teacher education as on a continuum or developmentally through dimensions (Beck & Wynn, 1998; Pellegrino & Altman, 1997).  More specifically, Pellegrino & Altman (1997) write about the third and highest dimension as integrating technology that literally changes courses and challenges current thinking.  They write, 

The third design dimension. . . represents a gradual and progressive increase in the sophistication and complexity of the technology–based applications that students experience in a  course.  In part, this dimension captures the fact that over the length of their teacher preparation program students mature in their own understanding and sophistication with respect to content knowledge, pedagogical content knowledge, and knowledge of technology.  This allows for an increased sophistication in what students are expected to do with the material made available to them, how it is presented, and how the technology may be used to help them construct and display their knowledge (p. 98).

If technology is integrated at this third dimension, the following question arises:  What can students learn about content knowledge, pedagogical content knowledge, and knowledge of technology from the integration of technology into methods courses?  The scope of this paper explores one of these questions, that of the relationship between integrating technology and Pedagogical Content Knowledge.

Shulman (1986) introduced the concept of pedagogical content knowledge (PCK) as a means for describing one component of teacher knowledge.   PCK was described as, “the most useful forms of representation of those ideas, the most powerful analogies, illustrations, examples, explanations, and demonstrations – in a word, the ways of representing and formulating the subject that make it comprehensible to others” (p. 9).  

A recent search using ERIC (FirstSearch) reveals that since PCK’s introduction into the literature, over 600 hits occur when using PCK as a keyword, and 342 hits occur when searching for PCK as a descriptor phrase.  Although the literature base describing PCK continues to develop, it has been slow to enter the research-field related to integrating educational technology.  In fact, adding “educational technology” as a descriptor phrase reduces the 342 hits down to six.  Of the six articles, no single article explores the nature of how technology integration is related to the development of PCK in light of the methods course and practicum experiences.

CONTEXT

This study was conducted at a university where Pre-service Secondary Teacher Education students are concurrently taking an integrated Secondary Methods and Assessment course while participating in a daily practicum.  One component of the methods course is focusing on “Essential Teaching Skills” (Eggan & Kauchak, 2001).  Essential Teaching Skills are described as, “the critical teacher attitudes, skills and strategies necessary to promote student learning” (p. 29).  The nine skills are:  Teacher Characteristics, Communication, Organization, Instructional Alignment, Focus, Feedback, Monitoring, Questioning, and Review & Closure.

In an attempt to integrate technology, and to make the heuristic of Essential Teaching Skills meaningful, students were assigned two tasks for the methods courses.  First, everyday, students were required to submit one or more question via Email (i.e., Email Question Journal) that came from their observations and teaching in practicum settings.  Second, students were required to create an Essential Teaching Skills concept map using Inspiration Software, Inc. (i.e., Computer-based Concept Mapping).

PURPOSE AND INQUIRY QUESTION

The purpose of this study was to explore the relationship between integrating technology into a general Secondary Methods and Assessment course and the development of pedagogical content knowledge in pre-service secondary students. 

The inquiry questions guiding this study were:  Does integrating technology into a secondary methods course enhance pedagogical content knowledge?  If so, how?

METHOD

The design of this study utilizes a teacher-research design and follows Freeman’s (1998) six elements.  The cycle is a continuous process moving from inquiry to question to data collection to data analysis to understandings and back to inquiry.  The making public / write-up stage is the sixth element.  Each stage is further described in the paper.

RESULTS

Each week in the Methods course, students were given opportunities to continue to develop their concept map with the instruction that they had to summarize their questions asked via Email and include them into their concept map.  Thus, as a requirement for the course, students were using technology (Email and Inspiration Software, Inc.) to develop their own understanding and sophistication of ideas related to teaching.  This process not only allowed students to personally construct a meaningful Essential Teaching Skills concept map, it also created an avenue for students to develop PCK.

The following results emerged and are further developed in the paper:

· Over time, the Essential Teaching Skills concept map developed from a “surface level” concept map to a “reasoning level” concept map (examples provided in paper).

· The nature of the Email Questions Journal developed from questions about general issues to pedagogical knowledge to pedagogical content knowledge. 

· The integration of Email Questions into the Essential Teaching Skills concept map documented students’ developing PCK.

IMPLICATIONS

The potential implications of this research are far reaching in regards to integrating technology as a means for developing pre-service teachers PCK.  Although technology integration continues to become more common in methods course work, the following question remains:  What specific knowledge, if any, are students learning by integrating technology into methods courses?  This study provides evidence of one such type of knowledge growth, that of developing PCK.
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