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General Description of the Course
We propose to add an e-Learning component, consisting of online pre-lab lectures on streaming video, to CHM1221.  The objectives of  this project are to promote more effective use of laboratory time, encourage advance preparation on the part of students, and provide resources that students can use in performing their experiments and in reporting the results.

CHM1221 is the laboratory portion of the first-term general chemistry requirement that must be satisfied by all engineering and science majors at LTU.  The course currently consists of nine three-hour laboratory sessions; it has recently been successfully expanded from seven sessions, and will probably be enlarged further in the future.  The laboratory has the lecture course CHM1213 (University Chemistry 1) as a corequisite; both courses have a year of high school chemistry (or its equivalent) and placement as prerequisites.  The course enrollments for the past three years have been:

2004-05:
173


2005-06:
152


2006-07:
154 (not including summer)
All students taking CHM1221 would be directly impacted by this proposal.

Lab sessions begin with a pre-lab lecture, in which the theory behind the lab is discussed.  It may also include information about the techniques involved as well as safety information, etc.  The length of the lecture varies according to what needs to be conveyed, but typically lasts 15-45 minutes.

We have found that this format, although generally working adequately, does carry certain disadvantages with it.  The most obvious is that the pre-lab lecture typically takes up a substantial fraction of the total lab time available, sometimes as much as quarter of the total.  This time could be put to better use, for example to improve the experiments or to make more time available for students to “work up” their results while they are fresh in their minds.

Second, consistency of presentation is difficult to achieve, especially in a teaching environment that is significantly in the hands of adjunct faculty.

Third, pre-lab lectures do nothing to encourage students to prepare before the lab session; rather, they militate against it because, as students have told us, a student who takes the trouble to prepare has to sit through the lecture anyway.  Satisfactory student preparation for labs is a major concern for lab instructors, because a well-prepared student is more likely to perform the experiment competently and with less risk of injury to him/herself and others, to obtain a better outcome, and to achieve the learning objectives, than a student who is unprepared.  Previously tried strategies for motivating students to prepare, such as pre-lab quizzes, have proved ineffective.  It is a major objective of this proposal to improve student preparation for labs.
Objective of the Proposal

We propose to address these problems by “hybridizing” the laboratory, by moving the pre-lab lectures online as streaming videos to be viewed by students as part of their preparation for the lab.  The technology to be employed is straightforward –videotaped lectures with PowerPoint presentations–and the support requested in this proposal will be used to produce these presentations.

Instructional Strategies to Enhance Student Learning

The online lectures proposed here will be used as part of an overall strategy to enhance student learning, and student learning behavior, in several ways.  Before enumerating these, it is appropriate to address the question of how the lectures are to be presented, and how to ensure that students view them.

The lectures will be available as links from Blackboard.  These will probably be configured as assignments, so that it will be possible to track whether a given student has viewed them, and to require this before they can do the lab.  (We need to look into the capabilities of Blackboard 7.2; it may be possible to do more here, for example we might configure this as an “adaptive release” that would only allow access to the lab instructions after viewing the lecture.)

Of course, these requirements would be easy to circumvent by simply turning the lecture on and ignoring it, so there will need to be some easily-perceived “value added” as well.  To make this work, we propose to adopt the practice of not dismissing students from the lab early unless they have completed a designated portion of the “work-up” of their data.  Once students realize that proper preparation is strongly correlated with getting out of lab early, they will be strongly motivated to prepare.  Eventually, it is to be hoped that they will see another correlation with the ease of finishing their reports and with their report grades as well.  All of this will reinforce appropriate learning behaviors on their part.
The implications of improving student learning behaviors extend well beyond this specific course.  If we can make a positive contribution to promoting more effective learning, in a course taken by most students in their first year, it should carry over into later courses and contribute to improved retention.
That said, the following strategies will be used to enhance learning and promote effective student learning behavior:

1.
The pre-lab lectures will, where appropriate, include some practice exercises designed to prepare students for the types of calculations to be encountered in the lab.  This is often the major stumbling block for students, especially when they wait a long time before writing their reports.  Practice exercises will give them experience with these calculations beforehand, enabling them to perform the experiment more intelligently, and also give them something to refer back to if necessary when preparing their reports.  In-class lectures are too time-constrained to allow for this kind of practice.  This will enhance the role of students as active learners rather than passive listeners.

2.
The pre-lab lectures will, where appropriate, address issues of laboratory technique – for example, the correct way to perform a titration – and also give students an idea of what they should expect to see and what might go wrong.  Again, these can be referred to later, even during the lab itself.

3.
As mentioned above, most of the in-lab time saved by the online lectures will be used by students for post-lab calculations and report preparation, and this will be enforced by not dismissing them from lab until either these are far enough along, or until the lab period ends.  By working on their reports immediately, students will reinforce what they have done in lab while it is fresh in their minds; they will have easy access to help from their instructor; and they will find it much easier to finish their reports later.  Again, this will reinforce more effective learning behaviors.

Assessing Student Learning and Course Evaluation

In the University Chemistry 1 lab, students are supposed to be learning from the labs, not from the lectures that introduce them.  Thus, assessing student learning as such is not as appropriate here as it would be in a “lecture” course.  The objective here is not to teach the student something but rather to prepare him/her to learn something and to make that process more effective, and that is where the assessment will be focused.

In the first semester, we intend to employ the pre-lab lectures in six of the nine labs, with conventional in-class lectures in the remaining three.  These will be chosen such that at least one lab report from an “online” lab will be closely comparable in nature and difficulty to the report from one “in-class” lab.

Students will be surveyed anonymously at the end of the course as to whether they listened to the online lectures, whether they found the practice exercises useful, which approach they preferred, and which was correlated with easier report writing.

In addition, we will compare the scores of comparable labs in the “online” and “in-class” groups, giving a direct comparison of the results of the two approaches.  (We consider this a more appropriate approach than running a control section, as we should learn more by comparing the two approaches in comparable labs by the same students, than in the same labs by comparable students.)

Finally, we will convene the teaching staff of the course as a focus group at the end of the term, to assess qualitatively the impact of the online lectures.

Dissemination

Within the University, this approach could be used in essentially any lab course; in particular, it could be considered for the lab/recitations in CHM1154 (Introduction to Chemical Principles) and in the various Physics labs.  The results will be published within the Department of Natural Sciences, and to the rest of the University through the Center for Teaching and Learning.

Results could be submitted for publication in the Journal of Chemical Education.

Timeline

Summer 2007:  Prepare and tape at least six pre-lab lectures.  We would prefer to produce all nine.

Fall 2007:  Production of any remaining lectures, first implementation in six labs, comparative survey and score analysis, and focus group.

Spring 2008:  If results are favorable, full implementation for all labs.

According to this time line, most of the work should be done by the end of Summer 2007.  A midpoint progress report, with the lectures completed, will be issued at that time.  Any remaining lectures will be produced during Fall 2007, and a second report with products and analysis will be issued early in Spring 2008.

We anticipate that the work will be equally divided between the two participants, and the grant, if awarded, should be divided equally between them.
