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ABSTRACT

The world wide web was utilized as a medium for instructor-student-content interactions in the basic pharmacokinetic class for the second professional-year pharmacy students.  The internet component was an integral part of the class and was used in conjunction with the regular classroom meetings that were devoted primarily for discussions and problem solving.   The objectives of this course design were to promote active and collaborative learning, to enhance the students’ problem solving skills, and to improve the students’ ability to apply the basic pharmacokinetic concepts.  The new course structure and the role of the internet component of the class in the teaching-learning process were evaluated using a FlashlightTM survey.  Overall, the students who participated in the assessment survey indicated that they had positive experience in this class.  The students indicated that the internet component of the class was very reliable and did not represent a barrier for their learning despite the average and below average computer knowledge of the majority of the students.  The responses to the survey questions indicated that the use of the internet in this class helped in employing teaching-learning practices that have been documented to promote better learning.  The majority of the students agreed that the internet component of the class helped them understand and visualize the ideas and concepts covered in the class, and that without this technology learning the basic pharmacokinetic concepts would have been more difficult.  These findings indicate that the class design and the incorporation of the internet component were very successful in achieving the course objectives.

Footnotes
1 The portfolio describing these modules was selected as one of the winning portfolios in the AACP Council of Faculty Innovation in Teaching Compitition for 1998.

INTRODUCTION


The use of technology in teaching has been increasing over the past few years with the expectation that technology can lead to better student learning.  The availability of technology per se does not enhance the learning process however, the educational value of technology is determined by the way it is used.  Also, the use of technology in teaching the same educational materials by the same traditional way will not improve learning.   Technologies provide educators with tools to create new teaching-learning environments that can be utilized to employ the general practices that have been associated with better learning (1).  Therefore, the use of technology has to be accompanied with modification of the instructional strategies to make use of the capabilities of the adopted technology and improve its educational value.

The use of technologies such as computers in teaching comes at a huge financial investment by the institution, in addition to the effort of individual faculty members to implement these technologies in their teaching.  Since different institutions, and even different faculty members, can use the same type of technology in different ways, it is impossible to draw general conclusions about the role of technology in improving student learning and it is important for each faculty member to conduct his/her own evaluation study to determine whether their own particular use of technology is playing any role in enhancing student learning.  The results of such studies can be very valuable for modifying the teaching strategies to improve the educational value of technology.

The TLT group, the Teaching, Learning, and Technology Affiliate of the American Association for Higher Education, is currently working on the development of general evaluation instruments.  One of these instruments is the FlashlightTM program which was funded initially by the Annenberg/CPB Project.  The goal of this project is to develop resources that can be used to evaluate the impact of technology on the education process within each institution (2).  The first product of the FlashlightTM program is the Current Student Inventory which includes a collection of about 500 survey items and can be licensed for educational institutions.  These survey items were designed to assist educators in determining whether the available technology helps or hinders the incorporation of the general principles of good learning practices (1).  Educators can select and tailor the survey items based on the type of technology used in each class and the way the technology was used.  This makes the FlashlightTM surveys very flexible and suitable for assessing the use of all types of technologies in any discipline.  The results of these surveys provide valuable information for assessing whether technology was beneficial in improving student learning or not.  Additional information about the FlashlightTM project can be obtained from the TLT group web site (http://www.tltgroup.org).

The primary purpose of this manuscript is to describe the design and the contents of a basic pharmacokinetic class that include an internet-based portion in addition to the regular in-class instruction.  Also, the impact of the new class design on student learning was assessed.  This class utilized the internet as a medium for instructor-student-content interactions in addition to the regular classroom interactions.  The unique feature of this class is that the internet was used to deliver the course content.  This allowed the instructor to devote more classroom time for discussions and problem solving.  The role of the internet component of this class in improving student learning of the basic pharmacokinetic concepts was assessed with a FlashlightTM survey.  The students’ responses to the survey are discussed.

Materials and Methods

Objectives
The objectives of the new class design and the utilization of the internet in teaching the basic pharmacokinetic class were:

· to promote active learning;

· to increase student-student and student-instructor interactions;

· to enhance the students’ problem solving skills;

· and to improve the students’ ability to apply the basic pharmacokinetic concepts.

Student Audience


This basic pharmacokinetic class is a required 3-credit class offered for the second professional year pharmacy students at Washington State University.  At this stage in the curriculum the students have already covered the basic dosage form class, the biopharmaceutics class, and two pharmacological basis of therapeutics classes.  The therapeutic range of drugs and the therapeutic uses of some classes of drugs are concepts these students are familiar with.  This means that, the students are well prepared for the basic pharmacokinetic class.  

Class Design


The basic pharmacokinetic class meets twice a week for one and one half-hour each and the class size is 68 students.  In addition to the regular classroom meetings, a web page designated for the class was developed.  This web page provided a medium for student-instructor-content interactions.  The instructor-student interactions through the class web page involved answering students’ questions, and posting class information, assignments, practice problems and model answers for the assignments and problems.  The students were able to interact with other students to exchange ideas and to discuss issues related to the class.  The class web page included a schedule for the topic(s) to be discussed in each class.  The innovative feature of this class was the utilization of the internet for delivering the course content.


 Pharmacokinetic classes are ideal for computer-based instruction because the pharmacokinetic parameters that control the rate of drug absorption, distribution and elimination are related together by mathematical expressions.  This makes graphical presentation of the drug profile in the body very useful in describing how each parameter affects the drug concentration-time profile and the overall drug disposition.  For this reason computer simulations have been used effectively as a teaching tool in pharmacokinetic classes (3,4).  In this class, the goal was to use the computer capabilities to present the basic pharmacokinetic concepts in an appealing format for the students.  The entire course content was included in a set of 24 computer-based interactive learner-centered modules developed as stand-alone applications of the commercially available Authorware® software (Macromedia, Inc., San Francisco, CA)1.  Each module covers one pharmacokinetic topic.  The topics covered in this basic pharmacokinetic class are listed in table 1.  These modules are designed as self-instructional lessons that the students can use on their own to learn the basic concepts of pharmacokinetics2.  The main components of each module are the concept presentation, the simulation exercise and the self-assessment questions.  The concept presentation introduces the user to the pharmacokinetic principle.  The simulation exercise allows the user to change one or more of the pharmacokinetic parameters and simulates the plasma drug concentration-time profile.  This exercise helps the users to visualize how the change in each pharmacokinetic parameter affects the overall drug disposition in the body.  The self-assessment questions is a set of multiple choice questions that gives the user an immediate feedback after answering each question and a score for the overall performance after the end of the questions.  The detailed description of the components of each module has been reported previously (5).  The modules were the primary source of the course content and the students were required to review these modules on their own.

The Process


The students were instructed to review the assigned module(s) before each class.  Since the modules were available on the internet, the students were able to access them from the computer facilities on campus or from remote locations at any time.  During the class the instructor answered the students’ questions and clarified misunderstandings about the assigned topic.  The instructor did not discuss the background information and the theoretical basis of the pharmacokinetic concepts in details during the class since the students were able to gain this information by reviewing the assigned module.  Instead, the instructor used the simulation exercise included in the module to reinforce the highlights of the assigned topic during the class.  The simulation exercise portion of the module was projected on big television monitors in the classroom.  Typically the instructor would generate several drug concentration-time profiles by changing one or more of the pharmacokinetic parameters, then the instructor would lead the discussion of how the changes in the pharmacokinetic parameters affected the drug concentration-time profile.  Also, the students were asked to suggest a change in one or more of the pharmacokinetic parameters and predict the effect of this change on the plasma concentration-time profile.  The students were able to immediately compare their predictions with the results of the simulations.  The instructor did not attempt to verify if the students reviewed the assigned module, however students participation in the discussions during the class was a clear indication that the majority of the students reviewed the module(s) before the class.


These simulation exercises allowed the students to visualize how each of the pharmacokinetic parameters affects the drug concentration-time profile and how the different pharmacokinetic parameters are related to each other.  Whenever it was possible, the different physiological and pathological conditions that alter the drug pharmacokinetics were simulated by changing the appropriate pharmacokinetic parameters and the effect of these conditions on the drug concentration-time profile was discussed.  The simulation exercises together with the guided discussions were very effective in teaching the basic pharmacokinetic concepts.  Running the simulation exercise in class was important to encourage the students to use the simulations on their own, to understand the interplay between the different pharmacokinetic parameters.  Because the students were prepared when they came to class, the instructor was able to devote more class-time to discuss and to solve pharmacokinetic problems.  This was done to improve the students’ problem-solving skills, and to increase their  appreciation of the application and the clinical significance of the basic pharmacokinetic concepts.  The grades in this class was based on assignments (10%), three midterm examinations (60%), and a final examination (30%).  All assignments and examination questions except one question in the final examination were in the form of problems.

Assessment using a FlashlightTM survey


The Current Student Inventory of the FlashlightTM program is a tool kit that contains about 500 survey items.  These survey items can be tailored by individual faculty members to address specific issues related to the specific technology they used and the way they used it.  This makes the same question suitable to be used for evaluating the use of technology in different classes and in different disciplines.  This inventory of survey items includes questions about the technology itself, the instructional strategies, the impact of technology on the teaching-learning process, the student satisfaction with technology, in addition to open-ended questions.  Each of the questions that deals with the educational strategies and the impact of technology on the teaching-learning process is associated with a code to address the learning-teaching practice that each item is intended to address (for example active learning, collaborative learning, cognitive outcome etc.).  A single question may be associated with more than one code (6).  An assessment survey can be constructed by selecting questions that are relevant to the technology and the teaching-learning practices utilized in the unit, the class, or the program under evaluation.


The main focus of our assessment was to determine whether the use of the internet in general and the interactive modules in particular played a role in student learning of the basic pharmacokinetic concepts.  This was determined by examining if the use of the internet and the modules helped or hindered the employment of good learning practices in this class.  A FlashlightTM survey constructed from 35 questions was used in our assessment.  The survey items were chosen to cover several areas that can help in our assessment.  This included questions about the reliability of the internet and the interactive pharmacokinetic teaching modules and whether learning how to use these technologies constituted a barrier for learning the presented concepts.  Also, questions were included that examine instructional strategies that promoted the good learning practices.  Furthermore, questions about whether the internet and the interactive modules made it easier or harder to employ these good learning practices.  This is in addition to open-ended questions to allow the students to express their opinion about the use of technology in teaching the pharmacokinetic class.  Questions were authored by the course instructor in consultation with the Center for Teaching and Learning (CTL) professionals at Washington State University.  An on-line version of the FlashlightTM Current Student Inventory has been developed by the CTL.  This on-line version allows instructors to construct/edit surveys, participants to take surveys, and instructors to analyze surveys via the internet.  An on-line survey was utilized in our assessment.

The second professional-year pharmacy students during the Fall of 1998 were informed that participation in the survey is voluntary and that access to the survey will be allowed only during the two weeks prior to the final examination.  A written permission to participate in the survey was obtained from all participants.  A link from the class web page to the on-line survey questions was constructed.  Participants were able to take the survey after entering their university identification number.  This was done to restrict the survey to the second professional-year pharmacy students and to avoid having students taking the survey more than one time.

Results

The number of students who participated in the survey was 50 students out of 68 students registered for the class, which represents 74% participation rate.  A summary of the participants’ responses to the survey questions is listed in the Appendix.  The majority of the students (60%) who participated in the survey rated their knowledge of the internet and computers at the beginning of the course as average or below average.  The students indicated that they did not have any problems using the internet component of the class due to inadequate computer skills (96%), and that they did not spend long time learning how to use the interactive modules (94%).  They also agreed that the interactive modules worked in the way they were supposed to (90%), and were appropriate for performing the required tasks (96%).  These results indicate that the innovative technologies used in this class were very reliable and did not represent a barrier for student learning despite the average and below average computer knowledge of the majority of the students.  These responses also imply that almost all the survey participants used the modules as a source of information indicating that the students did take charge of their own learning.  The findings confirm the achievement of the first goal which is to promote active learning.

The students indicated that they studied with other students for exams and quizzes (56%) and discussed ideas and concepts with other students (80%) for at least three times during the semester.  The results of the survey also showed that the course design encouraged students to take responsibility of their own learning (82%), and to be involved with optional tasks or assignments (62%).  The responses showed that the students were encouraged to participate in meaningful communications with the instructor (60%), that the feedback they were getting about assignments and examinations was quick (98%) and helpful (68%).  The students also agreed that activities covered in this class helped in building the students’ confidence in their ability to learn difficult maters (54%), encouraged all the students in the class to learn (66%), and supported the academic success of all the students (58%).  These responses imply that the teaching-learning activities carried out in this class including the internet activities promoted collaborative learning, active learning, student-instructor-student interactions, rich and rapid feedback, high expectation of the students’ ability to learn.  All these practices are part of the general learning practices that have been reported to promote better learning (1,7).  The findings are clear indication of the achievement of the second objective of the new course design which is to increase student-student interactions and student-instructor interactions. 


The majority of the students indicated that because this class uses the internet to deliver the course content they were able to learn on their own pace (96%) at times that were convenient for them (70%).  They were encouraged to exercise their creativity (58%), and they were able to experiment and/or experience simulated situations (64%).  The results also implied that the internet-based courseware encouraged students to spend more time studying (58%), and helped them to acquire skills that will be useful in their profession (94%).  The students also stated that because the basic pharmacokinetic class used the internet-based modules they were better able to understand (96%) and to visualize (92%) the ideas and concepts taught in this class.  These findings clearly indicate that the students agreed that the internet component of this class played a significant role in their learning of the basic pharmacokinetic concepts.  Also, the majority of the students mentioned that this course helped their problem solving skills (92%) which is the third goal of the new course design.

The great majority of the students indicated that the pharmacokinetic modules helped them to understand how the change in each of the pharmacokinetic parameters affects the plasma concentration-time profile of the drug (94%).  This question is important because the relationship between the pharmacokinetic parameters and the drug profile in the body represents the basis for the different pharmacokinetic concepts.  Also, the relationship between the pharmacokinetic parameters and the drug profile in the body is important in illustrating the clinical significance of the pharmacokinetic parameters and application of the basic pharmacokinetic concepts.  This is because the drug concentration-time profile is the main factor that can be related to the time course of the pharmacological activities of the drug.  The students’ response to this question strongly suggest that the pharmacokinetic modules were very helpful in understanding the basic pharmacokinetic concepts.  The responses also indicate that the modules were useful in demonstrating the clinical significant of the basic concepts which is the fourth objective of the new course design.


Overall, the students were satisfied with this class (96%), and would recommend that others take classes that utilize similar materials on the internet (88%).  Most of the students mentioned that their learning experience would have been different if they did not have access to the technologies that were available in this class (84%).  The majority of the students picked the internet-based interactive pharmacokinetic modules as the technology that would have been most difficult to do without.  They mentioned that without this technology, learning the basic pharmacokinetic concepts would have been harder and would have required more time.  The reasons they mentioned included the convenience of accessing the modules at any time, and the ability to go through the course contents at their own pace.  One student mentioned that the interactive graphics were an excellent teaching tool that cannot be reproduced in a textbook.  


The responses to the open-ended questions were very important in determining the students’ perception of the use of the internet as an integral component of this class.  When the students were asked about their educational experience if they did not have access to the technologies used in this class their responses included: “It would have been hard to visualize how pharmacokinetic worked without help from the instructor”, “I do not think I would have learned the materials as well as I have”, “I would not have done very well in the course.  Most of the information I learned was from the modules provided”, and “Yes, because most of the time I taught the materials to myself at my own pace using the internet modules”.  These responses clearly suggest that these students used the modules on their own as their primary source of course content.  The students also mentioned that without the technologies used in this class “ Learning would be much more difficult”, “It would be harder”, “It would be a lot drier”, “It might slow down our learning process” , and “It would not help me visualize things as well”, which definitely indicate that the students found the modules to be helpful in their learning.  Another student commented that “ This has been the most effective use of technology I have seen at the College of Pharmacy because 1. It worked and 2. It worked the way it was supposed to work”.  These responses and comments made by the students were clear indication that the use of internet and the new pharmacokinetic class design were successful in achieving the desired objectives.

Discussion

Educators are continuously encouraged and often time pressured to use innovative teaching approaches utilizing technologies such as computers in their teaching.  However the educational value of computers becomes apparent only when the teaching-learning activities carried out in the class are structured to take advantage of the computer capabilities.  For example posting the class notes as text files on the internet may not have any significant educational advantage over the printed class notes.  On the other hand, computer-based interactive simulations allow the students to visualize the presented ideas and concepts, an experience that cannot be duplicated in textbooks or by other technologies.  Also, the internet-based discussion groups or news groups provide a medium for convenient and unlimited student-student and student-instructor interactions, which cannot be matched by any other medium.  The change in the instructional strategies to make use of the available technology requires tremendous effort from the course instructor.  This change usually involves the development of new ways for content presentation, the creation of new types of assignments, and implementation of new testing methods.  It is usually difficult for an individual faculty member to have the time and the resources to implement all these changes instantly.  For this reason the effective use of computers as a teaching tool is usually carried out step-by-step and may take several years to accomplish.  The basic pharmacokinetic class described in this manuscript underwent a three year transition period until it reached the current format.  


Assessment of the impact of technologies such as computers on student learning is not an easy task.  This is because assessment studies have to determine whether the students learned the course contents or not and whether computers played a role in their learning.  Comparing the students’ performance in examination before and after computer use may not allow determination of the role of computers in student learning.  This is because the change in the instructional strategies to include more cognitive and creative activities is usually accompanied by changing the assessment method.  Since the learning objectives and the assessment method are different, comparing the students’ performance before and after the use of computers as a teaching tool will not reflect the role of computers in student learning.  Teaching-learning practices such as student-instructor interactions, student-student interactions, active learning, time on task, rich, and rapid feedback, high expectation of student’s ability to learn, and respect for different talents have been documented to result in better learning (1,7).  Assessment studies using the FlashlightTM program can be constructed to focus on these good learning practices to determine the role of computers in students learning.  The goal of these studies is to determine whether the use of computers made it easier or harder to employ these good practices.  If the results show that the use of computers helped in implementing these good learning practices, this will indicate that the use of computers was beneficial in student learning.

The results of our survey clearly indicated that the new class design and the use of the internet promoted active learning by making the students responsible for covering the course contents on their own and providing them with optional pharmacokinetic problems to reinforce the pharmacokinetic concepts.  The internet made it easier and faster for the students to interact with the instructor and with other students to discuss issues related to the class.  These interactions together with the classroom discussions were important in encouraging the students collaborative learning.  The ease of communications made it easier and faster to communicate the instructor’s feedback on assignments, problems and examinations to the students.  The availability of the course modules on the world wide web allowed unlimited access of the students to the course modules and the students’ responses indicate that almost all the students used the internet component of the class in learning the basic pharmacokinetic concepts.  The design of the modules allowed the users to access background information about the presented concept, which makes each user in control of the pace of the presentation (5).  This module design makes users with good background about the topic cover the module content faster than users who require frequent access to the background information.  All these findings clearly indicate that the use of the internet in this class helped in employing teaching and learning practices that have been well documented to promote better learning.

The majority of the students agreed that the interactive simulation component included in the modules made it easier for them to understand and visualize the basic pharmacokinetic concepts and to appreciate the clinical significance of these concepts.  These findings are important because they indicate that the students learned the concepts and that the interactive modules played a significant role in their learning.  Since this class utilized the world wide web, the students were able to access all this information from any location at any time and for as long as they want.  This convenience played an important role in the positive educational experience that the student had in this class.  The use of the world wide web in this class was intended for teaching the basic pharmacokinetic principles to pharmacy students on campus.  However, similar use of the internet can be very valuable for continuing education, in-job training programs, and in distance-learning programs such as the non-traditional Pharm.D. programs.

Conclusion


The use of the world wide web in teaching becomes very beneficial when the capabilities of this new technology is utilized to create new teaching-learning experiences that can improve student learning.  In this basic pharmacokinetic class, the world wide web provided a medium for instructor-student-content interactions.  The interactive modules enabled the delivery of the course content in an appealing format and the pharmacokinetic simulation exercises provided the students with learning experiences that cannot be duplicated by textbooks.  The internet component of the class made it possible to devote more class time to solve pharmacokinetic problems and to discuss the clinical significance of the pharmacokinetic concepts.  All these resulted in the student positive experience in this class.  The students’ responses to the survey not only showed that the students learned the course materials, but also indicated that the internet played a significant role in their learning.
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Table 1.  The topics covered in the basic pharmacokinetic class.

-  Introduction to pharmacokinetics

-  IV administration


-
Elimination rate constant


-
Volume of distribution


-
Half life


-
Total body clearance


-
Area under the curve


-
IV drug administration

-  Oral administration


-
Bioavailability and bioequivalence


-
Absorption rate constant


-
Oral drug administration

-  Steady state concept


-
Constant rate iv infusion


-
Multiple drug administration

-  Drug elimination


-
Renal excretion of drugs


-
Metabolite kinetics (I)

-
Metabolite kinetics (II)

-  Drug elimination during disease state 

-  Multiple compartment pharmacokinetics


-
Two compartments (I)

- 
Two compartments (II)

-  Nonlinear drug elimination

-  Intermittent IV infusions

-  Physiological approach to the clearance concept

-  Kinetics of the pharmacological effects

-  Therapeutic drug monitoring

-  Pharmacokinetic simulations

APPENDIX : 

A summary of the students’ responses (n=50 students) to the FlashlightTM survey questions.  The survey instrument was created with the aid of the FlashlightTM Current Student Inventory, an evaluation toolkit that was developed by the TLT Group, the Teaching Learning and Technology affiliate of the American Association for Higher Education with the aid of funding from the Annenberg/CPB Project.

	
	Since this course began, how frequently have you done each of the following:


	
	Three or more
	One or two
	None
	

	1-
	Worked on optional tasks or assignments (such as optional readings, assignments, or research) for this course.


	
	62%
	28%
	10%
	

	2-
	Studied with other students for quizzes and/or examinations for this course.


	
	56%
	32%
	12%
	

	3-
	Discussed the ideas and concepts taught in this course with other students.
	
	80%
	20%
	0%
	

	
	In your opinion, to what extent were each of the following given priority in this course: (Please rate each of the following from 1 to 5 )


	5

highest priority
	4
	3
	2
	1

Lowest priority

	4-
	Encouraging students to take responsibility for their own learning.


	52%
	30%
	18%
	0%
	0%

	5-
	Building students' confidence in their ability to learn difficult subject matter.


	8%
	46%
	34%
	8%
	4%

	6-
	The academic success of all students in the course.


	28%
	30%
	26%
	12%
	4%

	7-
	Helping all students in this course learn.


	34%
	32%
	26%
	4%
	2%

	8-
	Enabling students to work through course materials at their own pace.


	40%
	36%
	16%
	4%
	4%

	9-
	Encouraging meaningful communication between the instructor and the students.


	16%
	44%
	30%
	6%
	4%

	10-
	Enabling students to complete tasks at times that are convenient for them.


	50%
	20%
	22%
	4%
	4%

	
	Indicate how strongly you agree or disagree with each of the following statements:

 
	Strongly agree
	Agree
	disagree
	Strongly disagree
	Not applicable

	11-
	The instructor for this course returns graded assignments quickly.
	70%
	28%
	2%
	0%
	0%

	12-
	I learned from the comments made by the instructor on my assignments and/or examinations for this course.


	22%
	46%
	18%
	6%
	8%

	13-
	This course helped me learn to manage large, complex tasks.


	14%
	60%
	20%
	2%
	2%

	14-
	This course helped me learn to work through a process to solve problems.


	38%
	54%
	6%
	0%
	2%

	
	Because of the way this course uses the interactive modules:

 
	
	
	
	
	

	15-
	I spend too much time learning to use the software interface in order to use the modules.


	2%
	4%
	58%
	36%
	0%

	16-
	I am able to learn at my own pace.


	50%
	46%
	4%
	0%
	0%

	17-
	I am encouraged to exercise my creativity.


	6%
	52%
	22%
	6%
	14%

	18-
	I am able to conduct experiments and/or experience situations that I would not be able to otherwise.


	18%
	46%
	22%
	2%
	12%

	19-
	I am at a disadvantage, because I do not possess adequate computer skills.


	2%
	0%
	36%
	56%
	6%

	20-
	I spend more time studying.


	10%
	48%
	36%
	4%
	0%

	21-
	I am acquiring skills that will be useful in my chosen profession.


	30%
	64%
	2%
	2%
	0%

	
	Because of the way this course uses the Internet/World Wide Web:


	
	
	
	
	

	22-
	I am better able to understand the ideas and concepts taught in this course.


	50%
	46%
	4%
	0%
	0%

	23-
	I am better able to visualize the ideas and concepts taught in this course.


	58%
	34%
	6%
	0%
	0%

	24-
	The pharmacokinetic modules used in this course did not work in the way they were supposed to. 


	2%
	8%
	56%
	32%
	0%

	25-
	The pharmacokinetic modules used in this course was appropriate for performing the tasks required.


	48%
	48%
	4%
	0%
	0%

	26-
	The instructor was excited about the pharmacokinetic modules used in this course.


	58%
	40%
	2%
	0%
	0%

	27-
	I would recommend this instructor to others.


	46%
	44%
	4%
	2%
	2%

	28-
	I would recommend that others take a course that uses similar interactive modules.


	46%
	44%
	8%
	0%
	2%

	29-
	I would recommend that others take a course that uses materials (course modules, multimedia texts, etc.) on the Internet/World Wide Web.


	40%
	48%
	8%
	0%
	0%

	30-
	My experience using the pharmacokinetic modules has helped me learn to understand how the change in each of the pharmacokinetic parameters affects the plasma concentration-time profile of the drug.


	38%
	56%
	4%
	0%
	0%

	31-
	Overall, rate your satisfaction with the course.
	Very satisfied

36%


	Satisfied

60%
	Dissatisfied

2%
	Very dissatisfied

2%
	

	32-
	At the beginning of the course rate your knowledge of how to use computers and the internet. 
	None

4%
	Below average

24%
	Average

32%
	More than average

36%
	Expert

4%



	33-
	Imagine you did not have access to the technologies (such as spreadsheet, statistical or word processing programs, video tapes, televised lectures, electronic communication, graphing calculator, etc.) that were available in this course, how would that change your educational experience?


	
	
	
	
	

	34-
	Which technology would it have been most difficult to do without in this course?  and why ?


	
	
	
	
	

	35-
	What else would you like us to know about your experience with the technologies used in this course?
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