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EDL 7150 (Inferential Statistics), as described in our catalog (and as generally represented in doctoral programs elsewhere) is supposed to be an intermediate-level course in applied statistics. Additionally, our program includes a heavy emphasis on using SPSS. Unfortunately, all but a handful of students entering the doctoral program do so without ever having had an introductory course (or even an introductory exposure) to basic statistics. Hence, they begin our intermediate course with no grounding in statistical theory or logic, and no prior experience in using SPSS (or any other statistical software, for that matter). As a result, an inordinate amount of time is required for teaching basic principles, and elementary concepts, in statistics. In my experience, we have never been able to reach some of the more advanced statistical procedures commonly being used today.
What is sorely needed is a prerequisite requirement that, before they begin Inferential Statistics, students complete an introductory course in statistics. This could be accomplished on campus, via our masters-level statistics course (RES 5600), or at some other university, either online or face-to-face. I think we should require a grade of “B” or better.

It is perhaps useful to consider (or reconsider) the purposes for having our doctoral students take inferential statistics in the first place. I cannot imagine that anyone expects our students to become practicing applied statisticians. Instead, there probably are only two main reasons for having them take inferential statistics: first, to provide students with enough knowledge and skill in statistics to enable them to read, understand, and evaluate the results section of published quantitative studies, and second, to prepare students to make appropriate choices of statistical methodologies and procedures when conducting their dissertation research. Because so much time is required to cover elementary concepts, our current course in inferential statistics rarely accomplishes either of these objectives.
Consider the objective of preparing our students to read, understand, and evaluate contemporary research in education. A casual examination of quantitative journals in any of the myriad areas of educational research should be enough to convince anyone that an elementary understanding of statistical methodology is insufficient. These journals tend to be filled with applications of linear models, multivariate statistics, multi-level models, structural equation models, log-linear models, propensity score matching, and so on. In our current course, except for, perhaps, a brief, rather abstract description of some or these procedures and their applications, students receive no substantive exposure to more advanced statistical procedures. In fact, because they lack a basic understanding of elementary statistical concepts it is hardly possible to do any more than begin a discussion of multiple linear regression analysis—the foundation for most of the more advanced procedures. In short, it is unlikely that our inferential statistics course meets the objective of preparing students to read, understand, and evaluate articles appearing in contemporary quantitative research journals.
Now consider the second objective—that of preparing students to use appropriate statistical methodologies when carrying out their dissertation research. Since advanced statistical methodologies are not covered adequately in our program our students are, for the most part, unequipped to conduct studies using methodologies that have become more or less standard in contemporary research literature in education. In policy analysis, for example, a cursory look at recent issues of Educational Evaluation and Policy Analysis illustrates the level of sophisticated methodology employed in complex educational studies.
Before getting to the heart of my proposal, there is another area of quantitative analysis that is lacking in our program: psychometrics. We offer little preparation in measurement, scale construction, or survey construction and analysis. While the Graduate Catalog for the doctoral program does list courses such as Advanced Tests and Measurements (EDL 7120), Survey Research in Education (EDL 7530), and Program Evaluation and Policy Analysis (EDL 7170), where some aspects of psychometrics can, or might, be covered, these courses have rarely been offered (in fact EDL 7120) has never been offered. As a result, our students know little about constructing (or analyzing) a competent survey. They receive no guidance in constructing an achievement, opinion, or attitude scale. For most of our students, notions of reliability, validity, and generalizability are vague concepts. Few of our students have the requisite knowledge or skill to conduct studies to examine these basic psychometric properties.
Now for my proposal. I suggest that we rethink the way more advanced topics in research, measurement, and statistics are presented. In particular, I propose that we adopt a modular approach. Not all our students need exposure to all types of advanced procedures. For example, those students intending to use surveys in their research need instruction on creating surveys and analyzing data from surveys. Other students may be interested in adopting a causal-comparative paradigm and will need instruction in various forms of advanced general linear model analysis (e.g., path analysis, structural equation modeling, multilevel modeling). Other students might intend to use existing databases. These students could benefit from instruction in using propensity score matching procedures. Students working with qualitative data need to know how to analyze contingency tables or how to employ odds and risk ratios, or logistic regression. It is more likely that many students will need instruction in several, but not all, of these areas. A menu of one-semester hour (in rare instances, two-semester hour) credit courses (or modules) in several of these areas might provide students with the kind of direct instruction they need.

What would some of these modules look like? Here is a suggested list.  

We could begin with a few basic modules, e.g.:

Basic statistics review (although, I would prefer that this be part of a prerequisite introductory course in statistics.)
SPSS.

Multiple linear regression:
Dummy variable coding.

Analysis of Covariance.
Prediction.

Later, we could introduce new modules for more-or-less common statistical procedures, e.g.:

Multivariate correlation procedures:
Principal components analysis.

Canonical correlation.
Factor analysis.

Other multivariate procedures:

Multivariate linear modeling.

Discriminate analysis and cluster analysis.

Qualitative data procedures:

Contingency table analysis.

Partitioned Chi-squares.

Odds and Risk Ratios.

Logistic regression and Log-linear modeling.

Advanced linear models:

Multi-level modeling.

Structural equation modeling.

Statistical procedures in scale and instrument construction.


Reliability.


Validity.


Generalizability.


Scale construction.

Survey design and analysis.

Item-response theory.

Propensity score matching.

Advanced research designs:

Latin-square designs.



Fractional and partially-replicated designs.


Matrix sampling.



Psychophysical methods.

What would a module look like?

One (sometimes two, although here I would propose a first, and a more advanced section) semester hour of 12-15 contact hours, some or all of which could be offered online.

Each module would include the following components:

1. Preliminary, reasonable and accessible (to students) reading material.

2. A pretest over the preliminary reading material. This could be used to screen students.

3. Twelve to fifteen hours of concentrated course work. I would see this as occurring over a three five-hour, or four three to four-hour sessions spread out over 10 to 15 weeks, during which time students would engage in reading and practice.
4. An end-of-course performance assessment. Here, students would be required to apply the procedure in a substantive way and produce a product. The product would be evaluated using a rubric. Alternatively, the student could be required to produce a paper, in which the procedure is used, and submit the paper for publication.

Who would take the modules?

Initially modules would be open to advanced graduate students (doctoral students and master’s students working on theses).

Eventually, the modules could be open to anyone in the university. The modules could be taken for credit (in which case enrollees would be required to take all tests and complete the performance assessment) or not (in which case the preliminary reading would be required, but the tests and performance assessment would not be required.)

Further down the road, once the modules have been fully developed and tested, they could be open to anyone, for a fee. We could, for instance, offer the modules as part of an institute. 
Who would develop the modules?

Initially, faculty from the COE would be responsible for developing early modules. In this way the faculty would have an opportunity to test and refine the concept.

Later, faculty throughout the university would be invited to participate in the program. Several faculty, in departments throughout the university, have specialized expertise in a wide-range of sophisticated statistical and quantitative methodologies. My assumption is that several of these individuals would jump at the opportunity to teach a module in their areas of expertise.

How would faculty be compensated?

I anticipate that the development and refinement of a module would be considerably time-intensive. It would involve careful selection of preliminary reading material, design and sequencing of content, development of exemplar exercises, construction of formative assessments, and crafting a suitable end-of-course performance assessment. In addition, if some or all of the module is to be delivered online, additional development time and, possibly, additional resources would be required. How individuals involved in these development activities should be compensated is something that will have to be negotiated.

Once a module become operational, the faculty delivering it could be compensated by offering a contract equal to 1/12 annual salary each time the module is given. Alternatively, the faculty could be given a one-course release for every three one-hour modules delivered. 

