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Project Summary: 

Instructional technology in various forms will become an increasingly larger portion of the higher education academic experience.  The present state of assessment of the perceived impact, quality and usefulness of this technology at the University of Oregon is poorly known.  At the national level, the situation is not much better as most of the published literature contains only superficial assessment.   Given that the initial foray into large scale deployment of instructional technology, as funded through the educational technology resource fee, first began in Fall 1994, a thoughtful assessment of our progress and impact is long overdue.   We propose to conduct such an assessment through a series of structured interviews with focus groups of students as well as individual interviews with faculty.  These interviews will be patterned after the procedure successfully implemented by Seymour (1998; 2003).  Our proposed interview approach, while time consuming and expensive compare to traditional paper surveys, invariably contains significantly more information and insight than form based surveys and can return very insightful and specific results (see Seymour 2003).   Indeed, Bothun and Cooper have experience in this regard having previously conducted a series of faculty interviews in the summer of 2002 based on the results of a paper survey  concerning the value of integrating research into teaching (and using technology to do so). Therefore, we wish to employ a similar technique to more deeply probe two broad based questions:

· Do instructional technologies impact or change the teaching and learning process in a significant way so as to produce better or different learning outcomes?
· Do these technologies produce increased student engagement with either the material or the instructor and correspondingly increase interest in the class?

The kinds of questions that we will compose to probe these two areas will in part come from the statistical results of the Bonamici/Smith survey of instructional technology issues as well as from a detailed consideration of the potential impacts that educational technology could produce (described in detail in the proposal).   We propose to interview approximately 500 students, in focus groups of 5 each, distributed over 8-12 selected classes with appreciable IT components.  Each interview will be transcribed verbatim and put ON line in a fully searchable PodCast database so that interested parties could perform key word searches and access all interviews that are relevant to that topic.  We emphasize that the production of a searchable audio database is relatively new territory and by itself is an interesting by product of this project.  As documented in the main proposal, the current assessment of instructional technology has returned relatively ambiguous and superficial results.   We intend to do better and feel that producing a searchable database of audio responses to well posed questions from student focus groups and individual faculty will provide substantial insight into the perceived value, utilization and effectiveness of instructional technology at the UO.  Such a database would also be invaluable in addressing the upcoming accreditation report and the overall outcomes of our investment in IT as a teaching and learning resource.
The Current State of Assessment of Instructional Technology:
The use of network based instructional technology in higher education has increased substantially over the period 1995-2005.   As stated in Sulla (1999) "Computer technology provides students and teachers with unprecedented opportunities to transform the teaching and learning process, from the most common and simple uses to the most sophisticated."   Yet transformation is often difficult to achieve in higher education and even small scale examples of it may well go unnoticed.  Given the potential impact of instruction technology, adequate assessment of its impact is of paramount importance. Currently researchers and educators still question whether its use positively impacts the learning process.   While educational research is beginning to focus more on the evaluation of the use of technology, the results remain both inconclusive and vague (Sulla, 1999).  Moreover, as higher education institutions continue to invest increasingly more resources in this enterprise, there is increasing pressure to demonstrate that such investment has yielded a return.    As a result, instructional technology has been assessed in a variety of ways (some references here would be good) with multiple outcomes ranging from the No Significant Difference phenomenon (elaborated below) to small scale demonstrations of its success.   
Most of the proclaimed success is gleaned from survey instruments that attempt to measure improvements in exam scores as a proxy for improvement in student performance.   Perhaps the most comprehensive study of this effect is that of Kulik (2003) who did a meta-analysis of 46 controlled studies of computer-aided instruction (over a baseline of 10 years) and found that student scores improved by approximately 0.5 standard deviations when the course or curriculum was supported with instructional technology (full report available at:
http://www.sri.com/policy/csted/reports/sandt/it/Kulik_IT_in_colleges_and_universities.pdf).   However, this issue was addressed earlier by Bothun (1996,1997) who also measured a similar increase in exam performance but concluded that elevated exam scores were simply the consequence of having the lecture material archived in some network accessible format.  As a result, instead of incessantly taking notes in class (and therefore missing all the concepts), students realized that all course material and lecture notes were ON line so when they came to class they listened (and groked the concepts).   Hence, their performance on concept based exams improved.   It is therefore certainly not clear that this provides credible evidence that the use of instructional technology improved the learning process.  A far more compelling case is made by Chen etal (2003) who find, rather strongly, that the use of collaborative hypermedia techniques (e.g. document preparation, etc) resulted in a significant increase in student’s conceptual learning.   This increase seems most likely the result of giving students the tool set to allow them to organize information and elaborate concepts in a collaborative manner.  An earlier study by Kadiyala and Crynes (1998) reached similar conclusions about the overall positive impact of instructional technology on cooperative learning.
Counter to these positive indicators is the growing evidence that No Significant Difference exists after the deployment of instructional technology.  This idea has been championed by Russell (2001) in his comprehensive book based on 355 research reports: "The No Significant Difference Phenomenon" .  The higher education reaction to this principle was fully showcased in the November/December 2003 issue of EDUCAUSE which probed the question “Does IT Really Matter Higher Education”, with opinions from all sides brought to bear on the question.   Clearly, this remains an unresolved matter.   In general, ambiguity will appear when an effect is difficult to measure and/or the instruments that do measure the effect return noisy data.   Such is the case here as the question of technology effectiveness requires clarity in exactly what we mean, how success is measured, and how effectiveness is defined. 
This basic problem with assessment is well documented in Weise etal 1999 who find that standard instrument questions concerning the performance or faculty in their teaching role as well as general questions about the quality of the class “overall” really fail give students specific enough criteria for judgment or elaboration.  Such instruments generally then yield inconclusive results that are often difficult to properly interpret.   By analogy, one could ask the general question, “Does the use of textbooks increase learning”?   Surely some textbooks achieve this outcome in some conditions and contexts with some teachers with some students.  In other scenarios this outcome might not be achieved.   Can one then use these discrepant results to make a universal statement on the teaching effectiveness of textbooks any more than one can use similar discrepant data to assess whether or not multimedia technology is more effective for delivering instruction than traditional methods?  
Given that at the University of Oregon we have now invested close to $50 million dollars in the instructional technology enterprise we feel its time for a more serious form of assessment, centered around specific questions relating to the pedagogical effectiveness (or lack thereof) of our current deployment of instructional technology as well as the degree to which this deployment enhances or diminishes student engagement with the material.   Our survey instrument, discussed below, will be administered through a series of interview with focus groups of students and well as individual interviews with faculty.
All interviews will be recorded and transcribed verbatim.   According to Seymour etal (2000), interviews with focus groups of students sort themselves out into three broad categories:

· Answers to interviewers’ questions

· Spontaneous Observations

· Agreement with observations made by other focus group members.

This significantly increases the dynamic range of responses to posed questions and offers extra dimensions of insight not available in paper forms.  In particular, a more accurate understanding of student attitudes can arise.  This appraisal is far more satisfying that the current typical case discussed below:
Recovering the Obvious From Form Based Surveys:

A recent formal study at Middle State Tennessee University (MTSU) contains some hopeful results for the positive impact of instructional technology.   However, although widely cited, this survey is mostly superficial in nature and recovers what one’s common sense would mostly likely predict.  Moreover, their main results mirror on a smaller scale, a more informal survey done for one UO class in Fall 2005. The MSTU study produced 5 major outcomes none of which are very surprising or even insightful and are therefore not particularly helpful in assessing the overall effectiveness of instructional technology.   The primary outcomes (details of this and the UO survey are in the appendix) of this survey were:
· The use of instructional technology was perceived to have positive effects on student learning as a result of better organization of course materials.

· Student interest and satisfaction increases as they felt that “lectures” became more interesting via the use of more visual components. 

· The adeptness or ineptness of the particular faculty members’ ability to use various instructional technologies was a key factor in determining the overall enjoyment and usefulness of the experience.

· Certain kinds of curriculum activities are better facilitated through the use of instructional technology.

· Independent of its effectiveness, instructional technology was viewed as an integral part of today’s learning environment.
From these surveys, two results/conclusions are immediately apparent:

· Instructional technology is widely viewed as being successful in the areas of course management, course communication, and course organization of materials.  The concept of one stop shopping (i.e. a Blackboard site), is perceived to be of high value to the students.   Hence, instructional technology has become a convenient organizational wrapper for courses.
· The pedagogical effectiveness of instructional technology is clearly not proven and its use as a “learning tool” seems to be non-existent.  This reinforces the No Significant Difference outcome referenced above.
To improve upon this situation requires a better assessment of pedagogical effectiveness and the use of instructional technology.  This can be probed if the right kinds of interview questions are designed.  We explicitly discuss this design below. 
Survey Design:
Good teaching requires more than just covering the syllabus and presenting information or content. It involves allowing students to see the world through lenses other than that provided by the instructor, challenging students to produce results they can share, immersing them in the raw data that defines the field and identifying what students have mastered and where they are weak.  All of these things can be provided by the sensible use of instructional technology and such a deployment does represent a fundamental shift in the teaching and learning environment away from passive absorption of information and towards more active student participation in knowledge building.  It this precisely this kind of shift that we would like to measure in this proposed assessment survey.   Do students and faculty at the University of Oregon feel that instructional technology is being used promote new forms of knowledge building and inquiry within some discipline? As a concrete starting point, Kozma, R. B. and Johnston, J. (1991) provide a list of objectives and opportunities that technology potentially provides to the classroom.  These objectives (listed in bold below) constitute the foundation of what we plan to directly assess, particularly in the context of using Blackboard as the instructional technology delivery mechanism.
1. Support students in actively building knowledge rather than being passive receptors of information.  Assessment questions:  Is instructional technology being used for inquiry based activities in or outside of class?   Is instructional technology being used to create new interfaces to discipline materials?  (example: virtual dissections in biology classes).
2. Bring real-world situations into the classroom.  Assessment questions:  Is instructional technology being used to deliver students raw data and to assist them with data analysis?  Has the curriculum become more data driven? (example: give the students raw data on global temperatures and let them infer for themselves if warming is occurring as opposed to being told that it is (or isn’t)).

3. Move beyond text only to rich multiple representations of ideas.  Assessment questions:  Is interactive media being used in a consistent way in class?  Are lectures made more or less engaging through the use of instructional technology?
4. Reinforce basic concepts to achieve mastery.  Assessment questions:  Are student response systems used in class to achieve this goal?  Are automatically graded ON line quizzes used to achieve this goal?  (example: Brownstone system at Duke)
5. Enhance collaboration in learning.  Assessment questions:  Are peer learning exercises done in class?  Is instructional technology being used to support group projects?  Are the group management tools within Blackboard being used effectively?
6. Explore connections using digital and hypermedia environments:   (this is related to number 1 above).  Assessment questions:  Is instructional technology being used to provide richer sets of materials to students?  Has the learning environment been extended beyond that which pencil, paper and chalk provide?
7. Employ simulations to replicate laboratory experiments:  Assessment questions:  Are visualizations or simulations shown in class to reinforce key concepts?  Are interactive simulations being used in class by students to assist with learning the material (example:  Virtual Stellar Spectroscopy in Astronomy classes at the UO )
In addition to these basic set of objectives that deployment of instructional technology should facilitate we can also assess it at a significantly deeper level. If our vision of the impact of instructional technology as well as its net worth is that it promotes higher level thinking, problem solving and better communication skills for all students, then we need to ask a set of direct questions to ascertain if we are meeting these goals.  Some of these questions would include the following.
1. Is technology helping students generate, test, and explore hypotheses and conjectures at a deeper level than traditional curriculum delivery methods?

2. Does technology extend and enhance what students are able to produce as a consequence of taking the class.

3. Does it encourage students to solve unstructured problems, communicate about complex processes, and navigate and evaluate and use information effectively?

4. Does it encourage them to learn independently as well as work collaboratively?

5. Does the use of technology enhance creativity; improve design skills and the ability to present information well and in multiple formats?

6. What effect does technology use have on student motivation and engagement?
7. Do faculty believe that instructional technology has sufficient impact so as to permanently change the way in which the course material and content is delivered and accessed by the students.  
These kinds of questions involve the scholarship of teaching and learning and the levels at which students potentially can interact with the material, the instructor and each other.  In addition, these questions probe whether or not the students feel that they have gained new skill sets as a result of the instructional technology aspects of the class or interfaces to the curriculum material.  Importantly, responses to these questions also mirror the efficacy to which our current delivery platform (i.e. Blackboard) helps or hinders in the attainment of some of these goals and ideas.

Project Outcomes:
Taken together, they form a kind of standard for academic rigor and excellence.  Our position is that proper deployment of instructional technology can, in fact, lead to academic excellence.   A robust set of assessment questions related to this larger issue (as defined by the 7 questions above) may go along way in enhancing the overall credibility of instructional technology as a fundamental teaching tool, instead of being merely a gadget to use in a classroom   On the other hand, our hypothesis could be wrong and the principle outcome of our assessment is that instructional technology has not made any impact in achieving goals 1 to 7 above.   Although that outcome would be unfortunate, it is as useful of outcome as a positive outcome would be.

 The issues raised in questions 1 to 7 above, as well as the set of objectives posed earlier, are most effectively probed through structured interviews with groups of students. (more detail on interview process needed).  

Budget Detail:
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Appendix:

More detail on the MTSU Survey’s Five Outcomes:

1. The Use of Instructional Technology Positively Affects Student Learning:
Ninety-five percent of responding students agree with the statement, "I believe that the use of technology in the classroom can enhance student learning." Students commented on better organization of course materials as one by-product of the use of technology in the classroom. They write that it makes class notes more legible, accurate, and accessible. Comments include: "Organization is better. Note taking is easier. You can listen to the instructor more while taking notes." 

2. The Use of Instructional Technology Increases Student Interest and Satisfaction:
Some students find that instructional technology when used effectively can make learning more stimulating and interesting through the added use of visual components and variety in instructional delivery methods 

 3. The Ability of Faculty to Use Instructional Technology is a Major Factor:
Students comment that some teachers use technology very effectively and others do not.  Therefore, the overall effectiveness of instructional technology lies in the teacher’s ability to use it.  Students comment that technology can often be negative when a teacher relies too much on it, looses creativity and energy, and becomes addicted to PowerPoint slides. The majority of the responding students feel they have the skills and knowledge to effectively use technology but express concerns about faculty who lack the proper skills to use the technology and faculty who misuse the technology.

Certain Instructional Technology Techniques Better Facilitate Certain Learning Activities 
Students find that certain technologies better promote certain learning activities. Most of the students recognize the instructor's use of computer applications as having a positive effect on their understanding of the course materials.  The majority of the responding students identify electronic mail as the technology that best facilitates their interaction with the instructor, collaboration with other students, and feedback from the instructor.

Instructional Technology is an Integral Part of Today's Learning Environment 

Most students concede that technology is here to stay and that they must be able to use it effectively as they enter the real world. They acknowledge the role of instructional technology in helping prepare them for the future with comments such as: "Technology is everywhere. Its use in the classroom makes me feel good about my education and also teaches me things I will need to know when I enter the workforce." "It is undeniably the future. To ignore it would be disastrous to anyone's career. Learning interactively now prepares us for our future." 

The Informal UO Survey:

Students had laptops in front of them, and using the classroom reporting tools that Bothun has developed, they were given this question:

In your view, is the internet/instructional technology  effectively used in your classes at the UO? Why or why not?
Approximately 40 responses were received and we have selected 4 in the Yes and 4 in the No category for illustration:
Yes:

· I feel that the internet is used effectively in my classes at the UO, especially in the case of Blackboard. Blackboard makes checking assignments and grades very easy and also helps the professor avoid copying a lot of paper. In many other classes, the internet is used efficiently for its content.

· At UO the internet is used very effectively in my classes since there are slides from class posted on blackboard, homework is done over the internet, and it makes teachers more accesible since they can post announcements on blackboard and communicate through e-mails.

· I think that the internet has become very effective in my college classes. Blackboard is extremely useful to get and send information between students, teachers, and other students. Also I am currently taking an online class which lets me use my time the way I want to. This online class of mine has worked out great.

· I think the internet is used effectively in my classes because most of my teachers have blackboard sites and blackboards sites help very much. Teachers can post reviews and other types of information that is nice to have from a touch of a button. teacher student communication is much easier. Email is also a good way to get a hold of a teacher
No:

· Mostly not, putting readings online only has been one of the worst and yet most common ways that professors have used the internet in my opinion.

· I've been here for 13 terms, and I haven't seen the internet used effectively in even one class (this one excluded). I feel this is mostly due to instructors being ignorant of the potential of the internet as a course utility, much less a learning tool.

· Most classes at the UO don't, in my opinion, use the capabilities of the internet very effectively. I have taken a couple of online courses at the UO which have been great and certain classes such as this one that uses blackboard or Art History courses which use the library image reserve make good use of it, however, many professors in my opinion act like the internet and/or technology just don't exist.

· I don't believe that the Internet is used to it's full extent in some of my classes at the UO, however it's getting better. Blackboard for example, makes it very easy to connect to my class documents or sites of interest which my professors have posted. However for the most part, most classes still rely on textbooks and vocal participation in classes. However my Physics class uses the Internet for in class participation very well, through Java applets and experiments
Our Previous Experience with Structure Interviews:
In February 1997, the UO was one of only 10 institutions to be given an award by the National Science Foundation for achieving excellence in the integration of research into teaching. The thrust of the UO proposal was that this integration was accomplished via high speed networking that could be used to deliver research data and tools to the students. The final phase of this project under this award, conducted in 2002, involved a form survey plus subsequent interviews with randomly selected faculty on the following issues:

· The use/value of using technology in teaching. 

· The general value of teaching at the UO and its importance to tenure and promotion 

· The importance of integrating research into the teaching curriculum 

· The desire/need for interdisciplinary teaching. 

· The state of our teaching facilities 

· Conceptions about student learning 

The survey was administred by OSRL and can still be found at this URL:  http://zebu.uoregon.edu/survey.html.   The survey return rate was reasonably high and the statistical results of that survey formed the basis for a set of direct interview questions drawn up by G. Cooper and G. Bothun.   Individual faculty were each paid a stipend of $300 to participate in this 45 minute interview; a few even commented that it was one of the best forums for voicing their opinion in a structured way that they had encountered at the UO.  Faculty in all disciplines within CAS were represented in the interview process.  The results of these interviews were far more illuminating, detailed and useful than the statistical results of the form based survey.  Those results articulated, more importantly than any statistic could, the range of variability in faculty attitude on certain key subjects.  Identification of this range is crucial in the implementation of sensible or corrective policy.   The results of this process still exist and can be accessed at: http://zebu.uoregon.edu/results.html and they remain quite relevant today.  Indeed, since the first section of this assessment was related to instructional technology, under this proposed project we would invite some of those faculty back as we do now have some small baseline of faculty attitudes towards instructional technology.  All in all, this collaboration between TEP and G. Bothun was productive, focused and relevant to many aspects of undergraduate education.  We would expect similar productive under this proposed assessment plan.

