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EDITORIAL
   
 Student satisfaction with distance education courses and programs is
 often correlated with student achievement and retention. Studies of
 student satisfaction can help educators identify program
 characteristics that impede these goals and suggest strategies for
 avoiding problems, as well as for addressing them appropriately when
 they occur. In this month's issue of DEOSNEWS, Christine Sorensen
 reports on a study by the Iowa Distance Education Alliance to
 evaluate community college student attitudes toward instruction
 delivered via a two-way, full-motion interactive fiber-optic
 telecommunications system.  DEOSNEWS readers who wish to further
 pursue the topic of student satisfaction may find useful the
 following articles, which were recently published in The American
 Journal of Distance Education:
   
  Biner, P. et al. 1994. Factors underlying distance learner
    satisfaction with televised college-level courses. AJDE 8(1).
  Tallman, F. 1994. Satisfaction and completion in correspondence
    study: The influence of instructional and student support
    services. AJDE 8(2).
  Biner, P. 1993. The development of an instrument to measure
    student attitudes toward televised courses. AJDE 7(1).
  Egan, M.W. 1992. Learners' perceptions of instructional delivery
    systems: Conventional and television. AJDE 6(2).
   
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
EVALUATION OF INTERACTIVE TELEVISION
INSTRUCTION:  ASSESSING ATTITUDES OF COMMUNITY
COLLEGE STUDENTS
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"The question is not if there will be more distance learning in
tomorrow's education.  The question is do we in higher education
intend to move into the future to respond to the demand for distance
delivered educational experiences." (Jorgensen 1986, p. 9)
   
Recent innovations in technology have blurred the boundaries
between distance and traditional education (Garrison and Shale
1987).  Cable, satellites, computer courses, and fiber-optics have
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expanded distance education opportunities, and although distance
education has its historical foundations in correspondence study,
today distance education more typically refers to simultaneous
delivery of instruction using telecommunications technologies that
allow live audio and/or video interactions. The focus has shifted
from individualized instruction to small group interaction (Barker,
Frisbie, & Patrick 1989).
   
While there have been a number of studies related to student
achievement and course and materials development, evaluation of
distance education programs has recently attracted more attention
(Holmberg 1987).  Draper (1987) indicates that evaluation is a
necessary component of any distance education program, and that it
should include ways to assess attitudes of participants about their
learning experience.  Assessment of student satisfaction is
important in identifying problem areas and modifying the program.
According to Kifer (1992), attitudes are important predictors of
academic success and indicators of program effectiveness.
   
Some studies can be found in the literature related to student
satisfaction with distance education courses.  Most of the studies in
the area of satisfaction involve satellite-based delivery systems or
televised courses.  Dillon and Walsh (1992) found that instructor
immediacy behaviors (feedback in class, expressive vocal quality,
inviting student contact, etc.) were associated with student
satisfaction in distance education courses.  It has been suggested
that multiple sites can severely curtail the amount of interactivity
possible in the classroom (U.S. Congress 1989).  Fulford and
Zhang (1993) hypothesized that the effectiveness of interactive
television for instruction may decrease as student experience with
the system increases.  Several studies have indicated there may be
differences in perceptions of distance education based on the age
and gender of the student, although the direction of the difference
varies (Dille and Mezack 1991; Bernt and Bugbee 1993; James
1984; Coggins 1988; Ross and Powell 1990).
   
BACKGROUND AND INSTRUMENT DEVELOPMENT
   
The Iowa Distance Education Alliance (IDEA) received an $8
million grant from the U.S. Department of Education's Star
Schools program to demonstrate a two-way, full-motion,
interactive fiber-optic telecommunications-based instructional
delivery system.  Approximately 103 classrooms with two-way
fully interactive audio and video and connected to the Iowa
Communications Network (ICN) became operational in October,
1993.
   
As part of the IDEA project, an instrument was developed by the
project evaluation team to assess student attitudes about their
experience in these interactive television classrooms.  The
instrument requested demographic information, ratings on a series
of four-point Likert-scale items (1=strongly disagree and
4=strongly agree), and responses to two open-ended questions.
The Likert-items on the survey were grouped to form constructs
based on a review of the literature.  Confirmatory factor analysis
and Cronbach alpha levels (Table 1) provide support for the
constructs and indicate that the instrument is a reliable measure.
   
Technical aspect relates to the adequacy of the equipment.
Membership is defined as a sense of being involved and a part of
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the class.   Instruction looks at the learning environment.  Course
management focuses on logistical procedures and the provision of
resources to students.  Course satisfaction reflects the students'
overall attitude toward the interactive distance education experience.
   
Table 1:  Reliability estimates for the survey constructs.
   
Construct                              Reliability estimate
                                         (Cronbach alpha)
   
Instruction                                    .84
Membership                                     .87
Technical Aspects                              .79
Course Management                              .64
Course Satisfaction                            .91
   
DESCRIPTION OF THE SAMPLE POPULATION
   
Each of the state's fifteen community college regions has a regional
coordinator responsible for the collection of data from students and
instructors using the ICN.  Regional coordinators were asked to
survey all community college courses taught over the ICN during
the summer session of 1994.  Eight of the community colleges
were offering ICN summer courses and a total of 22 were
surveyed.   Eighteen returned surveys for a response rate of 82
percent.  These eighteen courses, reflecting a variety of content
areas, represented 58 percent of the total ICN courses being taught.
The number of students enrolled in each course varied from seven
to 46, and individual course return rates were generally high with
eight having a return rate of over 75 percent and only one with a
return rate of under 40 percent.
   
Two-hundred and ten community college students responded to the
survey.  They were:
   
  *37 percent male and 63 percent female;
  *85% Caucasian, 5% Black American, 4% Asian/Pacific Islander,
    4% Native American, 1% Hispanic, and 1% other;
  *62% under age 25 and 38% over 25;
  *31% freshman students, 35% sophomores, and 35% other;
  *61% were taking their first interactive television course, 27% their
    second, and the remainder had taken three or more television
    courses;
  *51% were at a remote site and 49% at an origination site.
   
FINDINGS
   
Data collected from the community college students were analyzed
in several ways.  First, the frequency data indicated the level of
satisfaction for each item.  Second, the overall mean scores for the
constructs allowed some determination of the strengths and
weaknesses of the program.  Third, t-test comparisons of the
constructs investigated potential differences in ratings based on
age, gender, experience of the students with distance education and
the number of sites involved.  Fourth, analysis of the open-ended
responses provided further information concerning student attitudes
and opinions.
   
INDIVIDUAL ITEMS
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In evaluating the 25 Likert-scale items on the survey, it appears
that, in general, the community college students were satisfied with
their experience in the distance learning classroom.  In assessing
areas for improvement, a level of 25 percent dissatisfaction was set
by the researcher; items where one-fourth or more of the students
responded negatively were deemed areas in need of improvement.
For 19 of the items, over three-quarters of the students indicated
that they were satisfied.  Over 75 percent agreed that:
   
*they have had no problem getting access to the classroom (97%);
*it was easy to see the TV monitor (94%);
*the instructor paid attention to remote site students (93%);
*enrollment and registration procedures were adequate (93%);
*they felt part of the class (90%);
*overall they were satisfied with the course (88%);
*the instructor was available to answer questions (88%);
*the class was well organized (88%);
*they would take another interactive television class (87%);
*it was easy to use the microphone (85%)
*they have adequate access to resources such as the library (84%);
*they would tell their friends to take an interactive television class
   (82%);
*they felt the instructor was speaking to them (82%);
*It was easy to pay attention (82%);
*it was easy to hear comments (81%);
*they were learning as much as in a regular class (78%);
*it was easy to read graphics and other visuals on the monitors
   (78%);
*they felt encouraged to become involved in class discussions
   (77%);and
*they paid as much attention as in a regular class (76%).
   
There were six areas in which student ratings indicate improvement may
be needed.  Over one-quarter of the students felt that:
   
*technical problems interfered with their learning (42%);
*remote site students did not receive materials in a timely manner
   (35%);
*being "on TV" inhibited their class participation (29%);
*students at the other site(s) were not part of the class (27%);
*there were distractions in the classroom that interfered with
 learning (26%); and
*it was not easy to get information about television classes
   (25%).
   
CONSTRUCT COMPARISONS
   
The four-point Likert scale items on the survey were grouped into
five constructs and mean scores were calculated.  As can be seen in
Table 2, students appear to be very satisfied with their distance
education experience (mean=3.23), technical quality in the
classroom appears to be adequate (mean=3.21), and the students
are satisfied with the quality of the instruction they receive
(mean=3.17).  Overall, the students personally feel a sense of class
membership (mean=3.12).  The area in most apparent need of
improvement is course management (mean=2.93).
   
Table 2.  Construct scores
   
Construct and Items                            Mean Score
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Construct 1:  Instruction                          3.17
   
Construct 2:  Membership                           3.12
   
Construct 3:  Technical Aspects                    3.21
   
Construct 4:  Course Management                    2.93
   
Construct 5:  Course Satisfaction                  3.23
   
Scale:  1=strongly disagree; 2=disagree; 3=agree; 4=strongly agree
   
   
T-TEST ANALYSIS
   
The constructs were compared using the Statistical Package for the
Social Sciences (SPSS).  Pooled t-tests were conducted to
determine if there were differences in the construct scores on the
basis of gender, age, previous student experience with distance
education and the use of multiple sites.  A significance level of .05
was set.
   
Gender Comparisons.     There appear to be differences in ratings
of membership and instruction between males and females.  Males
appeared to feel more involved in and part of the class
(membership) and to rate the instructor and the instructional
environment more positively (instruction).  There appear to be no
differences in ratings on the other three constructs (Table 3).
   
Age comparisons.     The respondents were divided into two
groups based on their age, those age 25 and under and those over
age 25 (Table 4).  Those over age 25 had significantly higher
scores on the membership construct than did those aged 25 or
under, indicating that they felt a greater sense of involvement in the
class.  No other constructs were found to be significantly different.
   
Student experience in distance education.     Previous experience
with distance education classes appeared to make no difference in
perceptions of students.  None of the construct scores were
significantly different.
   
Table 3:  Comparison of construct ratings by gender
   
Construct          N         Mean      SD      T-value     Probab.
Membership                                      2.05       .042
  Males            75        3.07     0.56
  Females         130        2.89     0.59
Instruction                                     2.35       .020
  Males            75        3.19     0.55
  Females         130        3.00     0.54
Technical Aspects                               1.37       .171
  Males            75        3.18     0.56
  Females         130        3.08     0.52
Course Manage.(a)                              -0.06       .951
  Males            72        2.98     0.65
  Females         127        2.99     0.47
Satisfaction                                    1.62       .106
  Males            75        3.16     0.66
  Females         130        3.01     0.61
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(a) Separate t-test used due to unequal variance of samples.
   
   
Table 4.  Comparison of construct ratings by age
   
Construct         N           Mean      SD     T-value      Probab.
   
Membership                                      -2.65         .009
  25 or under      128          2.88     0.61
  over 25           78          3.10     0.53
Instruction                                     -1.42         .157
  25 or under      128          3.03     0.57
  over 25           78          3.14     0.52
Technical Aspects                                1.10         .271
  25 or under      128          3.15     0.51
  over 25           78          3.07     0.57
Course Management                               -0.29         .774
  25 or under      126          2.98     0.57
  over 25           74          3.00     0.51
Satisfaction                                    -0.62         .534
  25 or under      128          3.05     0.62
  over 25           78          3.11     0.65
   
   
Number of sites.    The number of sites connected for the classes
varied.  Some community college classes had only two sites
connected while others had up to eight sites connected.  A
comparison of those with two sites versus those with more than
two sites shows no significant difference in student ratings.
   
COMMENT ANALYSIS
   
As part of the survey students were asked to respond to two open-
ended questions.  One question asked them to describe what they
liked best about taking an interactive television class while the
second asked them to provide suggestions for improvement.  One
hundred and ten students responded to the open-ended questions
among the 210 surveys returned.  The student comments were
categorized (Table 5).
   
As can be seen from the table, the students appear to enjoy the
ability to meet others in remote locations that the interactive
television classes provide.  The excitement of experiencing a new
technology was apparent in several comments.  Students also
appreciated their instructors.  The convenience provided by
interactive television classes was another plus for the students, and
students appeared to like the smaller class sizes.
   
Although the students appeared to be satisfied with the interactive
television experience, there were still several aspects that they
recommended for improvement through their written comments.
Improving the technical capabilities of the microphones and
cameras topped the list.  Transporting materials between sites and
technical difficulties caused problems for the students, and the
students also felt that the level of participation and interaction could
be improved.  Other areas for improvement that were mentioned
less frequently included making visuals easier to read (comments
primarily dealing with illegible writing and difficulty reading the
blackboard), having the instructor visit the remote sites, better
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access to resources such as the library, providing some time at the
end of the class period for additional discussion with the instructor,
more classes provided on the system, better access to the room,
and a chance to meet remote students face-to-face.  Several students
commented on poor student behavior in the classroom, which
created distractions for others, and some suggested the need for a
class monitor.
   
Table 5:  Summary of student comments
   
Comment category                                           N(a)
   
What students liked best
Interaction with students at other sites                    37
Experiencing new technology/new learning experience         27
Classes offered closer to home (no travel)                  25
The instructor                                              14
Smaller class size and more relaxed atmosphere              12
Liked the equipment/better capability for visuals           10
Increased access to learning opportunities                   9
Classes offered at convenient times                          4
Learned a lot                                                6
No instructor in the class                                   4
Just like a regular class                                    4
Meets the needs of special populations                       2
Saves money                                                  2
Better than correspondence course                            1
   
Suggestions for improvement
   
Improved microphones                                        25
Improved camera capabilities                                19
Improved transportation of materials                        18
Increase participation/interaction                          13
Decrease technical problems                                 12
More one-on-one communication with the instructor           11
Make visuals easier to read                                  7
Fewer class distractions/better student behavior             7
Have teacher visit remote sites                              7
Keep system on at the end of class/don't cut off instructor  6
Get rid of program/do not take one                           4
Better access to resources (i.e., library)                   3
More classes available                                       3
Keep room warmer                                             3
Changes to help students stay attentive                      2
Meet remote students face-to-face                            2
Improve ability to do labs                                   1
Improve ability to tape classes                              1
Better access to the ICN room                                1
Better instructor                                            1
   
(a) Numbers reflect multiple responses from 110 of 210 students
   
CONCLUSIONS AND RECOMMENDATIONS
   
Overall, students appear satisfied with the distance learning
experience.  In summarizing the individual items, students felt the
equipment was adequate and easy to use; they felt the instructor
attended to students and involved them in the class; and they would
take another distance course and recommend the courses to their
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friends.   Students liked the opportunity to interact with students at
other sites and students appreciated the opportunity to take classes
without the inconvenience of traveling.  Students had positive
perceptions of the instructors and the technology.
   
It appears that students still felt technical problems interfered with
learning in the distance classroom, materials were not always
delivered in a timely manner, it was not easy to get information
about interactive television classes, classroom behaviors were
sometimes distracting, "being on TV" inhibited participation for
some, and although students personally felt a strong sense of class
membership, that sense of membership did not always extend to
the remote classroom.  In addition, the comments provide
suggestions for improving the audio (microphone) and video
(camera) components of the classroom.  Course management is the
lowest rated among the constructs, suggesting a need for
improvement in this area.
   
In comparing groups on the constructs, males appeared to feel
more involved in the class (membership) and had a more positive
view of the instructor and the learning environment (instruction);
older students (over age 25) also felt more involved in the class.
Whether or not the student had previous experience with distance
education and whether there were two sites connected or multiple
sites connected appeared to make no difference in ratings for any of
the constructs.  There also were no differences between any of the
groups on technical aspects (ease of use and adequacy of the
equipment), course management (registration procedures and
access to information and resources), and course satisfaction
(willingness to take another course and refer friends).
   
The findings would support the literature in several areas.  Females
may have a higher need for interaction (Belenky, Clinchy,
Goldberger, and Tarule 1986; Gilligan 1982), both with other
students and with the instructor.  The literature would suggest that
distance education may limit interactivity in the classroom.  In this
study, females had significantly lower ratings than males on both
the instruction and membership constructs.  The membership
construct measures peer interactions while the instruction construct
contains questions related to interactions with the instructor.
   
Distance education may be more suited to older student orientations
according to the literature.  The literature indicates that interacting
with other students is less important for older, nontraditional
students (Hezel and Dirr 1990; May 1993).  In this study, older
students rated membership significantly higher than did younger
students (under 25).  This may be because they have a lower need
for interaction with their peers and thus perceive the distance class
environment as meeting their needs for membership.
   
This study found, as did Dille and Mezack (1991), that previous
student experience with distance education appeared to make no
difference in perceptions.  Although the literature might suggest
that increasing the number of sites used decreases the amount of
interactivity, no differences were found in this study between
student in classes with only two sites (one origination and one
remote) and students in classes with multiple remote sites.
   
The areas where students reported the most concerns are also the
areas the literature identifies.  Cookson (1989) used qualitative
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methods and found dissatisfaction with turn- around time of
materials as did Garrison (1990), in a quantitative survey.
Massoumian (1989) says that problems with the technology, such
as poor audio or video or equipment malfunction, can disrupt the
classroom.  Another concern is that lack of monitoring at the
remote site leads to disruptive behavior on the part of the students.
Comments suggest a need for an on-site facilitator.
   
Based on the results of this study, several recommendations are
made:
   
1. Institutions involved in distance education activities need to pay
     more attention to course management and support functions.
       *Transportation of materials between sites needs to be improved.
       *Improvements in dissemination of information about course
         opportunities are needed.
       *Adequate on-site facilitation is needed in remote classrooms.
   
2. Institutions using interactive technologies need to provide the
     best technical quality possible.
       *Institutions should consider options in audio (microphones) and
         video (cameras) equipment configurations.
       *Institutions need to resolve technical problems as quickly as
         possible and establish mechanisms to assist instructors in
         coping with technical difficulties.
   
3. Instructors involved in distance education activities need
     adequate training to allow them to be successful distance educators.
     *Instructors need to be aware of differences among students in
       perceptions of interaction and the need for interaction.
     *Training is needed in creating and using appropriate visual aids.
     *Instructors need to establish communication channels for students
     outside of class time.
   
4. Students need an orientation to interactive instruction.
     *Students need instruction on using the microphones.
     *Ground rules need to be established to promote a distraction-free
       environment.
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