






Figure 15. List of assignments to be graded for a given TA.
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Figure 16. Grading rubric used by TAs for assignment 1.

Figure 17. Assignment 1 for a given student.
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Subject: RE: Your Grade on Assignment 1

Randall,

You successfully accomplished 5 of 9 items on the grading
rubric for this assignment. Therefore, you earned 2 out of
4 points. However, because you turned your work in after
03/24/2000, this assignment is worth no points, and a 0 has
been recorded as your grade.

STUDENT : Randall Aaron
ASSIGNMENT : 1

GRADE RECORDED : 0

You missed the following items:

- Your name does not appear in the browser window.
- The text for your name is not bigger.
- The text for your name is not dark blue.
- The background color is not pale yellow.

Additional Comments:

Nice job on the links!

Figure 18. Grade e-mailed to student.
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Figure 19. Solution source code for assignment 1.
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Chapter 4

Results

Data were analyzed in four phases. First, the reliability of the retention test
was estimated based on posttest data and curves were applied to students’ HTML
grades in order to counter any possible treatment effects on students’ grades in
EdTech. Next, the pacing preference data were analyzed using ANOVA. Then,
randomization tests were used to analyze the procrastination data. In the final
phase, achievement data also were analyzed using randomization tests. Because
ANOVA is not robust to violations of the independence assumption, steps were
taken to reduce the effects of dependence caused by students working together in
self-made study groups. As discussed previously, students were asked to report
the members of such groups prior to the treatment interval, and members of the
same group were all assigned to the same treatment. Following the treatment
interval, students were asked again to report the composition of their study groups,
and four additional groups were identified. The scores of students in these 22 study
groups were averaged prior to analysis with ANOVA. Because randomization tests
are most justified when observations are randomly assigned to treatments prior
to the treatment interval, only the 18 study groups1 which informed assignment
to treatment conditions were replaced with average scores prior to analyzing the
achievement and procrastination data.

4.1 Estimation of Retention Test Reliability and Curving of Grades

The posttest data were analyzed before the retention test was administered.
Multiple choice responses were scored automatically, and the essays were rated
by hand. As reported in section 3.4.1.4, intrarater reliability for the essay was .99
(p � .0001) and Cronbach’s alpha was .89 for all 48 items. Considering only those
9 multiple choice items that measured objectives comparable to the ones mea-
sured by the items on the retention test, along with the 12 essay items, Cronbach’s

1There were 19 study groups initially, but both members of group 2 were dropped from the study
due to missing data, reducing the number of initial study groups to 18.
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alpha was .69 for the original weighting scheme2 proposed for the retention test
and .86 for the adopted alternative weighting scheme in which all items had equal
weight. Therefore, it was anticipated that the 21 items on the retention test would
possess sufficient reliability and no changes were considered. In fact, � was .85
for the actual retention test and intrarater reliability for the essay portion was 1.00
(p � .0001).

During this phase of data analysis, grades3 for the HTML portion of the course
were calculated for each student. Considering only the 58 students in each treat-
ment who had submitted at least one assignment or had taken the posttest, stu-
dents in R, on average, earned 28.65 points out of 60, students in C earned 26.96
points, and students in A earned 20.28 points. Because differences in these aver-
age scores might have been due to assignment to a particular treatment, 2 points
were added to student totals in C and 8 points were added to student totals in A.
Next, because the totals were lower than anticipated in general, an 11 point curve
was added to all student totals. However, no total was allowed to exceed 60 points.
Extra credit was earned only by completing the optional pretest (5 points) and pac-
ing preference survey (5 points). See Table 25 for a listing of student grades before
and after applying the curve and extra credit points. Finally, consider only the por-
tion of EdTech’s Exam 2 which contained the retention test questions. On average,
out of 12 points, students in R earned 4.54, students in C earned 5.17, and stu-
dents in A earned 4.25. Again, to reduce possible treatment effects on students’
grades, 1 point was added to the Exam 2 scores for each student in groups R and
A.

4.2 Anal ysis of Pacing Preference Data

The second phase of data analysis focused on the pacing preference data col-
lected on March 28. The goal of each question was to determine the student’s
preference for teacher-pacing versus student-pacing. For half of the items a re-
sponse of 1 represented the highest preference for self-pacing. For the other half,
a response of 5 indicated such a preference. The direction of the scale for each
item was determined randomly. The purpose of this inversion was to reduce the
bias of the instrument and to make it easy to detect any response patterns that
might indicate each question was not considered thoughtfully. Because no stu-
dents reported all ones or all fives, all responses were retained for analysis.

2Recall that essay items were entered as either 0 (incorrect) or .25 (correct) under this scheme.

3For grading purposes, posttest and retention test averages were calculated based on the
original weighting schemes proposed.
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Table 9. Descriptive Statistics for Pacing Preference Data

Treatment n M SD Skewness Kurtosis Min Max
R 46 2.81 0.64 0.77 0.68 1.62 4.50
C 45 2.82 0.59 0.14 -0.54 1.75 4.12
A 40 2.80 0.58 0.43 0.68 1.62 4.50

The rating scale employed yielded roughly interval data with � � .55. There-
fore, it was reasonable to calculate an average score for all eight responses, after
inverting items 3, 5, 6, and 7. Notice that the lower the average score, the higher
the student’s preference for teacher-pacing. See Table 24 for a listing of responses
prior to inversion and Table 25 for a listing of average scores. Stem-and-leaf plots
for the scores in each group appeared unimodal, and descriptive statistics (see Ta-
ble 9) gave further evidence of roughly normal distributions with skewness values
in [.14, .77] and kurtosis values in [-0.54, .68]. Groups appeared to have equal vari-
ance. However, the independence assumption may have been violated, because
students were allowed to work on assignments together. Working with fellow stu-
dents under conditions of self-pacing may have caused students in the same study
group to form similar opinions about this teaching paradigm, so as mentioned pre-
viously, scores for students in study groups were averaged in an attempt to mitigate
such effects.

There were no z scores greater than or equal to three, and hence, no values
considered to be potential outliers. As anticipated, pacing preference did not differ
significantly across treatments (F (2,128) � 0.02). This, coupled with an effect size
of 0.02, indicated that any treatment effect was small at best and that differences
in preference were of neither statistical nor practical significance.

4.3 Anal ysis of Procrastination Data

The procrastination data were to be analyzed using MANOVA. However, the
variable measuring the number of requests for deadline extensions, call it x1, was
extremely leptokurtic and positively skewed with kurtosis values in [12.57, 40.45]
and skewness values in [3.48, 6.26] for the treatment samples. Out of 131 data
points, only 11 had nonzero entries for x1. Therefore, it was not included in any
parametric analyses. Nonparametric procedures such as the chi-square test for
independence also were not appropriate with so few nonzero entries. Although no
definitive conclusions can be drawn, it is interesting to note that two students in
R requested extensions as did five in C and four in A. Now, consider the RDTR,
which measured the average amount of procrastination of each data point for all
eight assignments, and call it x2. Because the univariate normality of each of the
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Table 10. Descriptive Statistics for Procrastination Level Data

Treatment n M SD Skewness Kurtosis Min Max

All students

R 48 7.92 6.30 -0.02 -1.08 -5.00 16.75
C 47 3.80 5.39 1.06 0.75 -5.75 16.75
A 41 7.12 6.01 0.49 -1.03 -1.25 16.75

Students who submitted at least one assignment

R 40 6.15 5.36 0.07 -0.65 -5.00 16.12
C 43 2.60 3.80 0.41 -0.34 -5.75 11.25
A 34 5.13 4.47 0.72 0.21 -1.25 16.12

contributing variables is a necessary condition of multivariate normality (Stevens,
1986) and because of the radical departure from normality of x1, the condition of
multivariate normality with respect to x1 and x2 was not met. Although, MANOVA
is robust for moderate departures, the lack of normality was extreme in this case.
Therefore, MANOVA was not tenable, and ANOVA was considered as the next
reasonable option for analyzing x2.

No potential outliers with z scores greater than or equal to three were identi-
fied for the sample distributions of x2. Unfortunately, the platykurtic nature of the
distributions for treatments R and A (see top panel of Table 10) meant a reduction
in power (Stevens, 1990). A closer inspection of the histograms (see Figure 20)
revealed that these values were due, in part, to the fact that a number of students
in each treatment submitted no assignments during the treatment interval and had
average procrastination levels of 16.75. Considering only those students who sub-
mitted at least one assignment, yielded more normal skewness and kurtosis values
(see bottom panel of Table 10), although group R was still slightly platykurtic.

Of the 22 individuals who submitted no assignments, 11 were in R, 4 were in C,
and 7 were in A. After taking study groups into account, the 11 in R were reduced
to 8. These 22 individuals were distributed across all TAs in roughly equal num-
bers with TAs 1-5 having 4, 4, 3, 7, and 4 of them. Although one might argue that
these students did not really participate in the study and that their scores should
be removed from analysis, it also was possible that they did actually participate
but procrastinated too long to see the value of completing any of the assignments.
The fact that the number of such students in each treatment differed gave some
evidence in support of this latter theory. Of course, both explanations could be true
in part. In any case, knowing that one treatment might cause more students to
disengage was deemed valuable information, and it was reasonable that the mean
be higher for groups with more such students. In addition, these 22 students were

82



0

2

4

6

8

-10 0 10 20

R

0

2

4

6

8

-10 0 10 20

R

-10 0 10 20

C

-10 0 10 20

C

-10 0 10 20

A

Average Procrastination Level Per Assignment (days)

N
um

be
r 

of
 S

tu
de

nt
s

&

-10 0 10 20

A

Average Procrastination Level Per Assignment (days)

N
um

be
r 

of
 S

tu
de

nt
s

&

-10 0 10 20

A

Average Procrastination Level Per Assignment (days)

N
um

be
r 

of
 S

tu
de

nt
s

&

Figure 20. Procrastination histograms. Procrastination level is plot-
ted for all students relative to assignment due dates. A value of -5
indicates that, on average, the student submitted assignments 5 days
early. Totals are accumulated based on the next lower whole day. For
example, values in the range [1,2) are accumulated in the total for 1.
The smooth normal curves provide visual references for determining
departures from normality.

not homogeneous with respect to Exam 1 scores in EdTech. On average, stu-
dents in R earned 47.64 (SD � 18.34), students in C earned 29.75 (SD � 34.41),
and students in A earned 51.43 (SD � 11.22). Simply removing this data likely
would have impacted the treatments differentially. Therefore, it was retained, and
consequently, the normality assumption was likely violated. Because of the reduc-
tion in power associated with using ANOVA on platykurtic data (Stevens, 1990),
randomization tests were employed.

The randomization model is justified in this case, because observations were
randomly assigned to treatments. Rather than rely on a table of F values which
assumes that data are normally distributed, randomization tests provide a means
of creating a distribution based on the data at hand. It also allows the researcher
the freedom “to choose a test statistic that is appropriate for the particular situation
being considered.” (Manly, 1997, p. 23) First, a reasonable test statistic, say the
difference between the means of two groups, is selected and calculated for the
original data. Call this calculation s0. Then the original data are permuted, so that
any given observation, which once belonged to one group, may now belong to a
different group. The test statistic is then recalculated for this new permutation. The
process of permuting the data and recalculating the test statistic continues, so that
a distribution of test statistics is built, call it S. After a reasonable number of repe-
titions, s0 is compared to the test statistics in S. If the null hypothesis is true, then
all permutations of the data should be equally likely and s0 will be a typical value
in S. If that is not the case and s0 appears to be extreme, then there is evidence
that the null hypothesis should be rejected in favor of the alternative. Determining
the significance level of s0 (or its p-value) is simply a matter of calculating what
percentage of the values in S are greater than or equal to s0. In the ideal situation,

83



all possible permutations of the data would be considered. However, even for rel-
atively small N, the total number of permutations is generally too large for modern
computers to handle, and so, a reasonable subset of permutations is considered
in order to approximate the significance level of s0. Manly (1997) suggests that, for
nominal � � .05, test statistics for at least 999 permutations should be calculated,
in addition to s0. For nominal � � .01, at least 4999 additional permutations should
be considered.

Because the SAS version available at the time this report was written did not
contain general purpose functions for running randomization tests that were easily
modified to incorporate the test statistics of interest, C code was written to analyze
the procrastination data via the randomization model described above. Each func-
tion was thoroughly tested as it was written. In addition, the randomization portions
of the code were tested using the Vitamin E data set described by Good (2000, p.
4-8). Following Good, the test statistic employed was the sum of the values of the
cultures treated with Vitamin E. In agreement with his s0 � 349 and his precisely
calculated p-value of .05, the code reported s0 � 349 and closely approximated
the p-value at .0502, based on 999999 additional randomizations. The procras-
tination data were analyzed using alternative test statistics, which are discussed
below. To review the actual code, see Appendix S. Also, refer to Appendix U,
which describes the material provided on the accompanying CD-ROM.

First, an omnibus test statistic was selected to analyze the 136 data points
based on the differences between the means for groups R, C, and A. It was ex-
pected that the average procrastination level would be higher for group R (Pr ) than
for groups C (Pc) and A (Pa), and it was unclear how average levels would be
related for groups C and A. Therefore, the omnibus test

�
Pr � Pc �'� � Pr � Pa �'�)(( Pc � Pa (( �

which incorporated two one-sided tests and one two-sided test, seemed appropri-
ate. It yielded statistically significant results with s0 � 8.23, p � .0012, in favor
of the alternative hypothesis that the treatment condition did have a significant ef-
fect on procrastination level. Therefore, additional tests were conducted in order to
determine which groups differed significantly from one another. To test the hypoth-
esis that the average procrastination level for group R was higher than the average
levels for groups C and A, the one-sided test statistics, P r � Pc and Pr � Pa, were
used. However, because the direction of any difference in levels between groups C
and A was uncertain, the two-sided test statistic, (( Pc � Pa (( , was used. After apply-
ing a Bonferroni adjustment of a factor of three for the three tests considered, the
nominal � � .05 was adjusted to � � .017. The data for the groups being compared
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were permuted randomly 999999 additional times4 according to the method pro-
posed by Manly (1997, p. 90) and illustrated in the permute function in Appendix S.
Although, the test statistic P r � Pa was not significant with s0 � 0.80, p � .2710,
Pr � Pc was significant with s0 � 4.11, p � .0005 as was ((Pc � Pa (( with s0 � 3.31,
p � .0078. The effect sizes were �d � 0.13, �d � 0.70, and �d � 0.58, respectively,
ranging from quite small to moderately large. Thus, there was some evidence that
students in A procrastinated more than students in C and even stronger evidence
that students in R procrastinated more than students in C.

Figure 21 illustrates the fact that students in C maintained a more consistent
submission rate throughout the treatment interval, while students in R and A sub-
mitted less assignments during the interval with steeper increases in submission
rates at the end. This scalloped effect was most evident for students in R, whose
increase in assignment submission rates between days 27 and 32 gave evidence
of their massed learning near the end of the treatment interval. It was also interest-
ing to note that all groups experienced a plateau between days 19 and 27, where
lower submission rates coincided with Spring Break. Differences between groups
R and C were arguably practical as well, with students in R turning in assignments,
on average, about four days (4.12) later than students in C. Similarly, students in A
submitted assignments more than three days (3.32) later than students in C. Fig-
ure 22 illustrates the fact that this pattern held for all but the last two assignments.
Recall that the deadline for these two really was more of an absolute deadline for
all groups. No students were allowed to submit any assignments for credit after this
final due date, although students in C could still earn bonus points for submitting
their work early.

It was expected that procrastination levels would be similar for students in C
and A, and that students in R would procrastinate significantly more than students
in both C and A. However, group means and Figures 21 and 22 indicate that pro-
crastination levels for A were more similar to R than to C. Although students in A
appeared to start out with submission rates more like those of students in C, C and
A quickly diverged and rates for A aligned more with rates for R. Figure 23, which
illustrates that fewer students in A completed each assignment, provides evidence
of a possible explanation. For missing assignment scores, recall that the day after
the close of the study was entered as the official submission date. This had the ef-
fect of inflating the procrastination levels for students who did not submit their work,
and hence, levels were inflated most for students in A. In fact, Figure 24 shows that,
when only those assignments actually submitted were considered, procrastination
levels were more similar for A and C than for A and R. Still, it was necessary to

4A total of 1,000,000 permutations were considered for all randomizations performed in this
study in order to obtain p-values with precision to the thousandths place. Comparing p-values
obtained for 1,000,000 permutations to those obtained for 2,000,000 permutations yielded fluctua-
tions in the ten-thousandths place only.
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Figure 21. Cumulative percentage of assignments submitted each
day. R, C, and A show the submission patterns for the correspond-
ing treatments. Ideal shows the submission pattern expected, if all
students would have submitted all assignments steadily over the
treatment interval. The four dark, vertical lines represent common
due dates across treatments. The two light, vertical lines delimit the
start and end of Spring Break.

maintain information about the number of assignments submitted by a given stu-
dent as well as how late they were. Otherwise the procrastination level of a student
who submitted only one assignment but turned it in on its due date would be the
same as that of a student who submitted all assignments on their respective due
dates. Clearly, these two students would differ in the amount and distribution over
time of the work they did as well as in how much they learned. Therefore, no
alterations were made in the method of handling missing procrastination data.

4.4 Anal ysis of Achievement Data

As discussed in section 3.4.1.4, because the pretest scores were unreliable,
only the posttest and retention test scores were analyzed. The achievement scores
were to be analyzed using repeated measures with treatment as a between factor
and time as a within factor. However, this analytic approach assumes multivari-
ate normality, which in turn, requires that each of the measures for each of the
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Figure 22. Procrastination level with estimated missing data. Miss-
ing assignments were recorded as having been submitted the day
after the close of the study, which lasted 32 days. R, C, and A are
the treatments, d is the common due date across treatments, and p
and b are the penalty and bonus intervals for students in C.

samples be univariate normal. Unfortunately, the descriptive statistics in Table 11
indicate that the distributions of posttest and retention test scores tended to be
platykurtic, with three of six kurtosis values less than -0.5. The histograms in Fig-
ure 25 illustrate this graphically. Because the univariate normality assumption was
likely violated and platykurtosis has been associated with a reduction in power, the
achievement scores were analyzed using randomization tests.

In order to determine whether or not there was an interaction between time and
treatment, a test statistic was selected based on difference scores, which were cal-
culated by subtracting the posttest scores from the retention test scores for each
data point. This yielded scores that were slightly platykurtic for group C and posi-
tively skewed and leptokurtic for group A, as evidenced by the descriptive statistics
in Table 11 and the histograms in Figure 26. One extreme difference of 47.62 for
student #288 in group A accounted for some of the departure from normality. Re-
moving this value yielded a mean of 7.47, standard deviation of 10.01, skewness
of 0.43 and kurtosis of 0.65. However, Good (2000) recommends retaining all of
the original data in order to avoid reducing the power of the randomization test.
Therefore, the data associated with student #288 were not discarded.
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Figure 23. Percentage of students submitting assignments.

Using C code similar to that used for the procrastination data, a randomization
test was first used to conduct an omnibus test on the difference scores. Letting
Dr , Dc, and Da be the mean difference scores for students in groups R, C, and
A, respectively, the omnibus test statistic s � 2Dr � 2Dc was selected based on
the following rationale. Because students in group R procrastinated the most, and
hence, were most likely to engage in massed learning, it was expected that they
would forget the most and that Dr would be largest. Following a similar argument
and based on the results from analyzing the procrastination data, it was expected
that the next largest mean difference would be Da, so that Dr � Da � Dc. As the
distance between Dr , Da, and Dc increases, so does the value of

s � � Dr � Da �'� � Dr � Dc �'� � Da � Dc �+�
After canceling a few terms, this yields s � 2Dr � 2Dc, or s � 2

�
Dr � Dc � . Interest-

ingly, this omnibus test reduces to an examination of the magnitude of the distance
between the two points in the difference dimension that were expected to be far-
thest from one another. This is reasonable considering the fact that the purpose
of the omnibus test is to determine whether or not a large enough overall differ-
ence exists between groups to warrant pairwise comparisons. A randomization
test based on s indicated that the value of s for the original data, s0 � 9.59 was ex-
treme enough (p � .0199) to suggest that the null hypothesis be rejected in favor of
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Figure 24. Procrastination level with no missing data. Missing as-
signments were not included when calculating average submission
days. Hence, the averages for A, and to a lesser extent for R, do not
reflect the fact that fewer students actually submitted each assign-
ment. R, C, and A are the treatments, d is the common due date
across treatments, and p and b are the penalty and bonus intervals
for students in C.
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the alternative that the treatment condition had some effect on how much students
forgot between taking the posttest and the retention test. Although the omnibus
test above focused on whether or not there was an overall difference between the
difference scores in the direction indicated by the procrastination results, recall that
procrastination levels did not differ significantly between groups R and A. Using an
alternative omnibus test, where

s �-,Dr � Da , � � Dr � Dc �'� � Da � Dc � �
s0 still was 9.59 and extreme enough (p � .0411) to warrant further investigation
of the difference scores.

In order to determine which difference scores differed significantly, three sep-
arate randomization tests were performed, one for each of the tests Dr � Da,
Dr � Dc, and Da � Dc. A Bonferroni adjustment by a factor of three, converted
the nominal alpha from .05 to .0167. Although none of the individual tests, strictly
speaking, was statistically significant for this adjusted alpha, the test Dr � Dc was
the most significant with s0 � 4.79, p � .0190. For test Dr � Da, s0 � 3.18,
p � .0891, and for test Da � Dc, s0 � 1.61, p � .2613. The effect sizes for these
latter mean differences were both fairly small, with �d � 0.29 for groups R and A
and �d � 0.14 for groups A and C. With a roughly medium effect size of �d � 0.43
and a difference between average difference scores of approximately one-half of a
letter grade, differences between groups R and C likely accounted for the signifi-
cance of the omnibus test. In fact, if the test Dr � Da were discarded based on the
fact that the procrastination levels for these two groups did not differ significantly,
then the Bonferroni adjustment would change the nominal alpha to .025 instead of
.0167, in which case the test Dr � Dc would be statistically significant. Figure 27
gives further visual evidence of a possible interaction between time and treatment
for groups R and C.

Now let PT g and RT g be the average posttest and retention test scores for
students in group g, respectively, where g "/. r � c � a 0 . Considering the posttest
scores alone, the two-sided, omnibus randomization test

�
PT r � PT c � 2 � � PT r � PT a � 2 � � PT c � PT a � 2

indicated that, as expected, there was no significant difference between achieve-
ment scores with s0 � 114.15, p � .1995. Also, the effect size for groups C and R
was �d � 0.05. However, students in A earned substantially lower posttest scores,
on average. In fact, the means for groups C and A differed by 8.09 points or nearly
one letter grade, and the effect size was �d � 0.36. Also, the effect size �d � 0.30
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for groups R and A was relatively high as was the 6.86 point difference between
means.

Next, the retention test scores were considered alone using the one-sided om-
nibus test 2RT c � 2RT r . The test was derived from

�
RT c � RT a �'� � RT c � RT r �'� � RT a � RT r � �

which was formulated based on the prediction that RT c � RT a � RT r , because
Pr � Pa � Pc. Statistically speaking, the treatment condition had no significant
effect on the retention test scores, s0 � 12.06, p � .0845. Effect sizes for the re-
tention scores were smaller than expected, and in one case, the effect was actually
in the opposite direction. Specifically, for groups C and R, where a large effect was
expected, a small effect was found with �d � 0.28. For groups C and A, where less
of an effect was expected, a medium effect was found with �d � 0.48 Even more
surprising, for groups A and R, where a large effect was predicted initially, a small
effect was found in the opposite direction with �d � -0.17. Recall, however, that
procrastination levels also did not differ significantly between students in R and A
as initially predicted, so a small insignificant effect in either direction may not be
that strange.

There was some concern prior to conducting the study that students in C, who
earned a large number of bonus points and high marks on all assignments, might
be less motivated to perform well on the posttest. The 8 bonus points students
in C were able to earn could only be applied toward the HTML portion of EdTech,
which included a posttest worth 24 points. Thus, students in C could have already
earned one-third of the points needed to get 100% on the posttest before even
taking it. The only student, #256, who earned enough bonus points (4) as well as
a high enough assignment score (111%) to raise concern actually earned 98% on
the posttest. Therefore, bonus points did not seem to affect performance on the
posttest and no action was taken. Considering both bonus and penalty points, it is
interesting to note that, on average, students in R acquired -.56 points, students in
C acquired -4.98 points, and students in A acquired -5.71 points. Although, bonus
points earned throughout EdTech may have had a similar effect on the retention
test, which was a subset of EdTech’s Exam 2, the potential for earning these bonus
points was evenly distributed across treatments. Therefore, they posed little or no
threat to internal validity.
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Table 11. Descriptive Univariate Statistics for Achievement Data

Treatment n M SD Skewness Kurtosis Min Max

Pretest

R 48 27.17 15.03 0.36 -0.23 0.00 55.56
C 47 29.15 11.96 -0.19 -0.31 0.00 55.56
A 41 24.82 10.69 -0.28 -0.73 0.00 44.44

Posttest

R 48 45.99 23.94 0.45 -0.97 10.12 92.86
C 47 47.22 22.65 0.43 -0.40 11.16 98.81
A 41 39.13 22.16 0.58 -0.43 9.52 92.86

Retention test

R 48 34.36 22.42 0.85 -0.09 4.76 95.24
C 47 40.39 19.83 0.03 -1.02 4.76 76.19
A 41 30.68 21.02 0.60 -0.86 4.76 71.43

Difference scoresa

R 48 11.63 10.41 0.58 0.16 -5.95 40.48
C 47 6.83 11.82 0.03 -0.53 -15.48 32.14
A 41 8.45 11.71 1.06 2.37 -14.29 47.62

a Posttest score minus retention test score.
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Figure 25. Achievement histograms. Totals are accumulated in in-
crements of five points. For example, scores in the range [70,75)
are accumulated in 70. The smooth normal curves provide visual
references for determining departures from normality. The circles
indicate the score a student would earn by chance.

4.5 Anal ysis of Free Format Responses

In an effort to acquire information on improving the courseware as well as a
deeper understanding of study issues that might have affected outcomes, students,
course assistants, and instructors were asked to provide free format feedback. Stu-
dents were asked to answer the three free-response questions in Appendix P on
the day the posttest was administered. When asked what they liked most about
the HTML lessons and assignments, responses fell into the main categories listed
in Table 12. Notice that students were most likely to state that they best liked ei-
ther nothing, the relevant, interesting material and assignments, or the convenient
content on demand. Although responses in a given category generally were dis-
tributed fairly well across treatments, it is interesting to note that twice as many stu-
dents in R reported that they best liked the CoD. When asked what they liked least
about the HTML lessons and assignments, the most common complaints were
that the instruction was not adequate, that the material and assignments were too
hard, and that an alternative teaching paradigm was preferred. Other paradigms
mentioned included having live lectures, demonstrations, class discussions, group
collaboration, and structured class time in a computer laboratory. See Table 13
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Figure 26. Histograms for achievement difference scores. Totals
are accumulated in increments of two points. For example, scores
in the range [20,22) are accumulated in 20. The smooth normal
curves provide visual references for determining departures from
normality.

for a complete listing of response categories. Notice that responses in each cate-
gory again were distributed fairly well across treatments. In fact, according to two
chi-square goodness of fit tests based on the number of positive responses and
the number of negative responses made by students in each treatment condition,
free format responses did not differ significantly across treatments. Specifically,1 2 � 3.47, p � .1765 for the positive responses, and 1 2 � 6.68, p � .0355 for
the negative responses. After making a Bonferroni adjustment by a factor of two,
the nominal alpha changed from .05 to .025, and so, neither response type was
statistically significant. Although students gave nearly four times as many negative
responses as they did positive ones, the gains they made on their posttest scores
over their pretest scores did indicate that they still were able to learn some of the
material successfully. Of course, average posttest scores in the range (39,46) indi-
cated that they also did not learn a substantial portion of the material, and hence,
it is not surprising that many reported having more negative feelings about the
experience.

Several factors may have contributed to the reduced effectiveness of the in-
struction, as evidenced by student comments. For example, some students re-
ported that the assignments were difficult, time consuming, and not relevant. Oth-
ers reported that the courseware and support from course personnel were not
adequate. Still others reported feeling that they were not treated fairly. Providing
students with more time to complete assignments and having course officials re-
view all portions of the courseware and make suggestions about how to improve it
prior to giving it to the students would likely reduce some of these problems sub-
stantially. When the students were asked directly what improvements they would
make to the courseware and assignments, responses fell into the seven main cat-
egories below.
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Figure 27. Time and treatment interaction for achievement data.

1. Either reduce the amount of work or give more time to complete it.

2. Provide more assistance.

3. Augment course material.

4. Alter the instructional paradigm somewhat.

5. Make sound accessible on more machines and easy to mute.

6. Provide option for printed material.

7. Make HTML unit extra credit rather than required.

For a listing of the exact responses counted in each category of suggested im-
provements as well as in each category of positive and negative responses, see
Appendix Q. For category responses made by each individual, see Table 24.

Teaching assistants and facilitators were interviewed together in a casual set-
ting on April 18. All teaching assistants except one and both course facilitators
were present for the interview. They echoed the first suggestion above and stated
that many students were angry and frustrated, because they needed more time
to complete the assignments. This was especially true for lesson five, which the
course officials indicated might have been too advanced for the students. However,
the officials did report that some students loved the experience, that few students
came to them for help, and that no students requested to review feedback on their
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Table 12. What Students Reported Liking Best

Treatment
Response Categories R C A Total
Nothing 11 17 20 48
Pride in own accomplishments 3 4 3 10
Relevant, interesting material and assignments 17 20 10 47
Content on demand 17 9 8 34
Convenient submission process 2 0 1 3
Exposure to different instructional paradigm 1 0 3 4
Tutorial relationship with assistant 2 0 0 2
Examples, layout of lessons, and small steps 2 4 3 9
Narration 1 2 1 4

Total positivea responses 45 39 29 113
Percentage positive responses 40 35 26 101

Note. For a given student and a given category, the category was counted only once,

even if the student made more than one comment in that category.

a The response of “Nothing” is not included in these totals and percentages, which

are based on 113 total category responses made by students.

posttest answers. Like the students, the officials suggested that future versions
of the courseware should make it easy to mute the sound. Also, they felt that the
posttest was too hard, that textual material should accompany the audio message,
that the courseware should have been discussed more in class at the start of the
study, and that the grading rubrics did not provide an adequate means of distin-
guishing between students who did excellent work from those who just met the
minimum requirements. One official said that the online rubrics would be easier to
use, if a “select all” option was added. Another stated that it would be nice to be
able to look at a summary of assignment grades to see how a given student was
progressing. When asked whether or not they noticed any difference between stu-
dents in different treatments, the officials indicated that students in A complained a
lot, students in R did not come for help until very late, and that students in A were
not able to get the same level of help, because assignments were due on Fridays.
None of the course officials had office hours on Fridays, and they felt that many of
the students did not start the assignments until the preceding Thursdays. Unlike
students in A, students in R and C could get help from the officials on the following
Mondays and still submit their work for credit.
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Table 13. What Students Reported Liking Least

Treatment
Response Categories R C A Total
Time consuming 5 6 5 16
Courseware layout 2 5 3 10
Instruction not adequate 28 29 29 86
Assignment requirements not clear 0 4 2 6
Material and assignments too hard 11 18 18 47
Prefer alternative teaching paradigm 15 22 16 53
Narration 3 8 7 18
Technical difficulties 7 11 5 23
Submission procedure 0 2 1 3
No sound 4 3 0 7
Material not stimulating and relevant 4 5 8 17
Prefer WYSIWYGa 2 2 5 9
Interaction with teaching assistants and instructors 7 11 6 24
Deadlines 9 10 8 27
Unfair grading 6 7 5 18
Forced participation in study 1 4 2 7
Feeling of failure and defeat 8 3 5 16

Total negativeb responses 123 167 145 435
Percentage of negative responses 28 38 33 99

Note. For a given student and a given category, the category was counted only once, even if

the student made more than one comment in that category.

a Stands for “what you see is what you get” and refers to the interface provided by software

products such as FrontPage. b The response of “Nothing” from Table 12 is included in these

totals and percentages, which are based on 435 total category responses made by students.
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Chapter 5

Discussion

The current educational system appears to be shifting toward a more learner-
centered approach as evidenced by increased offerings of distant courses and
programs, by more content being delivered online and on demand, by teachers
acting as tutors, facilitators and coaches rather than simply as disseminators of
information, by the growth of online learning communities supported by ALNs, and
by increased interest in performance-based outcomes such as the attainment of
competencies and the creation of portfolios. Technological advances such as CAI,
CMI, and the Internet have made this paradigm shift possible by giving practitioners
the ability to supply learners with rich media elements on demand and to track
easily the progress of individual students. Some specific tools include off-the-shelf
packages like WebCT and Blackboard as well as special-purpose systems like the
one developed for the current study.

New educational approaches are now possible and some older ones are more
feasible. For example, the learner-centered tenets of PSI, with their focus on self-
paced progress, mastery of all material by all students, motivational instructor-
student interactions, content on demand (CoD), and tutorial relationships with se-
nior level students, make it a good candidate for reconsideration in light of current
educational trends. Its success in raising the immediate acquisition and long term
retention of content by students and their preference for it over traditional instruc-
tion have been well documented. It also promotes personal growth by shifting the
responsibility of knowledge acquisition to the student.

Unfortunately, given the freedom to self-pace, many students procrastinate,
which potentially leads to higher drop out rates, higher workloads for graders at
the end of the term, and according to the current study, reduced long term reten-
tion of content. The self-paced component of PSI also makes it harder to grade
students’ work consistently, to track their performance, to provide them with solu-
tions in a timely fashion, to catch cheating, and to fit the course into a fixed time
frame. Furthermore, one might argue that self-pacing fosters an unrealistic world
view. After all, is it really reasonable to expect that a future employer or client will
wait indefinitely for a report? The employee or consultant who consistently misses
deadlines is likely to find less opportunities and chances for advancement in the fu-
ture. Automation can help alleviate some of the problems associated with procras-
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tination. Programs can help instructors track students and keep grading consistent
by logging all information in a database and by making rubrics easy to access and
update. They can also aid in catching cheating by keeping a record of all student
submissions and comparing new submissions for close matches with prior ones.
Other problems associated with procrastination can be minimized by using dead-
lines and contingencies to encourage students to maintain steady progress. Under
these conditions, complete self-pacing is reduced to having the ability to access
CoD, which might be considered a lesser form of self-pacing. The present study
investigated the effects this might have on student satisfaction, procrastination, and
achievement.

5.1 Findings

Although the study took place in an authentic setting, every attempt was made
to control for all factors other than the deadline contingencies applied to the three
treatment conditions: recommended (R), conditional (C), and absolute (A) dead-
lines. Unlike earlier studies conducted on deadline contingencies under conditions
of PSI, this study focused on the submission of assignments rather than the taking
of quizzes. The mastery requirement was absent from all treatments, so that it
was not confounded with self-pacing as in some past studies. Study findings were
strengthened by randomly assigning all students in a large class to the treatment
conditions, having each TA administer each treatment to roughly equal numbers
of students, and by systematically informing all course officials and students about
the nature of the study, the uncertainty of the findings, and the steps that would
be taken to equalize any treatment effects that arose. Although the authentic envi-
ronment did make it more difficult to identify and control for all possible extraneous
variables, it also raised the ecological validity of the study. Results should general-
ize at least to undergraduate, preservice teachers in a college setting, and possibly
to adult learners in general. Of course more research is needed with other subjects
and groups of adult learners to justify such an extension of findings.

5.1.1 Procrastination Level

Before considering the procrastination results, a reexamination of the measure
used to obtain them is appropriate. Recall that the rate of relative digression from
the target response (RDTR) is actually a measure of when assignments are started
and of their difficulty. One might argue that a better measure would be one that
indicates when a student first begins an assignment. However, measuring this is
problematic. One would either have to depend on less reliable self report data or
on timestamps of when students first access assignment descriptions. In the latter
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case, students would have to be restricted from accessing all descriptions at once.
Even if access to a given assignment description was not allowed until the previous
one had been submitted, there is still no guarantee that the student accessing it
will start working on it right away. Based on the studies reviewed, the rate of RDTR
appears to be the most comprehensive, sensitive, and reliable measure of total
work distribution patterns available when compared to other measures which only
consider a subset of the assignments or treatment interval, discretize the treatment
interval or response pattern, consider only positive or negative responses alone,
or rely on the subjective inspection of graphs.

According to the formula for the rate of RDTR, students who submit fewer as-
signments will have a higher RDTR value. Because students in group A submitted
fewer assignments, their rates likely were inflated. Unfortunately, students in A ac-
tually may have completed approximately the same number of assignments, but
simply did not submit them. Recall that their contingency was to receive no credit
for late work, so they may not have seen the value in submitting late work for
feedback only. Therefore, differences in RDTR rates with respect to A need to be
interpreted with care. According to randomization tests on RDTR rates, there was
strong evidence that students in R procrastinated more than students in C. In fact,
differences were arguably practical with students in R submitting assignments ap-
proximately four days later than students in C. There was also some evidence that
students in A procrastinated more than students in C. Again, even though students
in A submitted assignments more than three days later than students in C, these
results must be interpreted with care. Likewise, the minimal difference between
RDTR rates between students in groups R and A, with R submitting assignments
nearly one full day earlier than students in A, are somewhat questionable. Although
no conclusions about significance can be drawn, it is also interesting to note that
students in C and A requested slightly more deadline extensions than students in
R, and that TAs reported noticing students in R did not come for help until late in
the treatment interval.

5.1.2 Pacing Preference

As expected, students in the three deadline contingencies did not appear to
differ significantly in their attitudes toward self-pacing, as evidenced by ANOVA re-
sults. According to chi-square tests on free format responses, they also did not
appear to differ significantly in their feelings about the courseware. Although stu-
dents in A were the ones most likely to say that they liked nothing best about the
courseware, and students in R were the ones most likely to say that they liked the
availability of CoD, two separate chi-square tests indicated no significant difference
between groups in the total number of positive responses and the total number of
negative responses. These findings are in harmony with those of other researchers
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who have compared course evaluations from students exposed to different dead-
line contingencies.

5.1.3 Achievement Data

Before considering any results from the analysis of the achievement data, it is
advisable to review some of the disproportionate problems encountered by stu-
dents in A. First, although no statistically significant differences between groups
were identified at the start of the study, the direction of many differences indicated
a disadvantage for students in A. They reported less prior experience with docu-
ment typesetting and programming on the pretest and had lower pretest scores.
In fact, although the omnibus test of pretest differences was not statistically signifi-
cant, the average four percentage point advantage for students in C over students
in A had near statistical significance (p � 0.0551) and the effect size of �d � 0.38
would be considered practical by many researchers (Gall, Borg, & Gall, 1996). In
addition, of the 20 students who were missing both the posttest and the retention
test and who were dropped from analysis, those in A earned half a letter grade
higher on Exam 1 in EdTech than those in R and C. If slightly better students were
dropped from A, then it is reasonable to assume that A might, on average, have
slightly lower outcomes on achievement measures. Like the pretest, differences
in posttest scores were not statistically significant, but were arguably practical with
an average eight point advantage for students in C ( �d � 0.36) and a seven point
advantage for students in R ( �d � 0.30). In addition, four students in A experi-
enced verifiable technical problems beyond their control, with one unable to submit
some of the assignments due to a limitation in the online scripts for handling name
punctuation, and with three others receiving corrupt courseware CD-ROMs. It is
possible that more students in A received corrupt CD-ROMs and either did not
realize it or did not report it.

Possibly of greater consequence were two problems associated with the na-
ture of the deadline contingency experienced by students in A. First, because they
were required to meet each deadline or lose all points for the given assignment,
they likely were the first students to complete each assignment. The TAs, who
were completing the assignments at the same time as the students, likely were
less versed in the solutions as these lead students approached them with ques-
tions. In addition, all assignments were due on Fridays at midnight, and none of
the TAs had office hours on Fridays. The TAs reported that, as a consequence,
students in group A, who often appeared to delay starting the assignments until
Thursdays, were less able to get help and complained more. Students in R and
C could still get help on Mondays and turn in their work for full, or at least partial,
credit. Following a similar argument, students in A were the ones most affected by
the brief one day interval between the administration of Exam 1 and the first study
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deadline. Students in C also were affected, of course, but to a lesser extent than
students in A. The other problem associated with the nature of the deadline con-
tingencies is a consequence of applying all treatments simultaneously to students
in the same class. With the hope that no one would feel demoralized, all parties
were informed systematically of the differences between treatments and of how
possible differences in outcomes would be handled equitably. However, it is still
possible that students in A did feel they were at a disadvantage and were helpless
to do anything about it. Perhaps many gave up as they continued to submit work
and receive no points. The likelihood that the data garnered for students in A were
affected adversely by the problems outlined above warrants using extreme caution
in interpreting any results regarding students in A.

Results from analysis of the achievement data indicate that applying condi-
tional deadlines produces the best results. First, there were fewer students in C
who appeared to be non-starters. Presumably, non-starters, who submitted no as-
signments, either chose not to participate or started so late that they felt they could
not succeed and decided not to proceed. There were 11 such individuals in R, 7
in A, and only 4 in C. After taking into account the predetermined study groups for
these individuals, the 11 in R were reduced to 8 data points. Thus, twice as many
students in R and A appeared to disengage. Even more problematic is the fact
that some of the students in R and A were better students based on higher Exam
1 scores, which were, on average, approximately two letter grades higher than the
Exam 1 scores of non-starters in C. Because there were more non-starters in R
and A, it is likely that more students guessed at the answers on the posttest and
retention test in these groups. This, coupled with the fact that some better students
in these two groups were included in the subset of guessers, likely had the effect of
lowering posttest and retention test scores for students in R and A. Although one
might argue that retaining these data points in subsequent analyses likely inflated
the differences in achievement scores between students in group C and those in
the other two groups, it would seem important to acknowledge that all students
in C, except for a few apparently low achievers, stayed engaged. In fact, it might
be argued that dropping the non-starters from analysis would artificially inflate the
scores of students in R and A. Thus, data for the non-starters were maintained. It is
interesting to note that the greater number of non-starters in R likely accounted for
the higher percentage of assignment submissions by students in C. However, the
percentage of submissions by students in A was lower than could be accounted for
by the presence of additional non-starters alone and is likely related to some of the
problems discussed above. In short, contingency C appears superior in keeping
more students engaged, including some higher achievers.

According to the randomization tests performed on the achievement data, the
trend over time appears to favor students in C remembering more of what they
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learned. The statistical significance of the omnibus test on amounts forgotten1,
coupled with the near statistical significance of the difference between students
in R and C, provide some evidence that students in R tended to forget more of
what they learned over time than did students in C. The difference in the differ-
ence scores between groups R and C was highest, and hence, was the most likely
candidate to explain the significance of the omnibus test. Furthermore, if the dif-
ference between R and A is removed from consideration due to the fact that the
average RDTR rates did not show a significant difference in procrastination lev-
els for students in these groups, then the difference between R and C is statisti-
cally significant. The evidence in favor of a difference between R and C would be
strengthened even more if A were not included in the analysis, which one might
argue is reasonable based on the differential problems students in A experienced.
In addition, the difference between the amounts forgotten by students in R and C is
arguably practical ( �d � 0.43) with students in R forgetting one half of a letter grade
more material in a month than did students in C. Also, if the trends depicted in the
interaction graph in Figure 27 continue to change at roughly the same rates given
more time, it is reasonable to expect that the evidence for C supporting better long
term retention of content will grow stronger still.

Considering the small to medium sized effects ( �d " [-0.17, 0.48]) of the treat-
ments on retention test scores alone, they clearly were lower than the anticipated
large effects. Also, the negative effect between R and A was contrary to expec-
tations, but not surprising in light of the problems A experienced and the fact that
evidence indicated students in these two groups did not differ significantly in their
procrastination levels. As mentioned above, a longer retention interval would in-
crease the effects detected, if trends continued at the same rate. Another factor
which may have reduced effect sizes involved informing students that HTML ques-
tions would appear on Exam 2 two days before they took it. Consequently, they
had ample opportunity to review the material and relearn it, or even to learn con-
cepts they had not learned during the treatment interval. Although Kulik et al.
(1979) stated that it was better not to announce retention exams, the retention
questions for this study were incorporated into Exam 2 and played a part in deter-
mining the students’ final grades in EdTech. Morally, it seemed more appropriate
to inform the students than to withhold this information. Of the studies reviewed
which considered the effects of pacing on retention test scores, the one that ap-
peared to have the strongest design incorporated an unannounced retention test
and reported a large effect. In the other four studies, researchers either stated
explicitly that they had informed the students of the retention test in advance, or it
appeared implicitly that they had. Unfortunately, these studies also suffered from
a myriad of potentially serious design flaws and problems, prompting the need to
interpret their findings with caution. Problems included the use of volunteers, small

1Recall that the amount forgotten by a given student was determined by calculating a difference
score, where the retention test score was subtracted from the posttest score.
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group sizes, differential dropping from treatment conditions, weak evidence of dif-
ferences in pacing patterns, exposing some students to longer retention intervals,
telling students their performance would not affect their grade in any way, a low
mastery criterion of 50% for the retention test, and having retention scores for less
than half of the students. In summary, effect sizes might be raised in future stud-
ies by lengthening the retention interval and by not announcing the retention test
before it is given.

5.2 Future Research and Practices

Before any definitive conclusions can be drawn, more research is needed to
replicate the findings of this study with respect to recommended and conditional
deadlines, to clarify the effects of absolute deadline contingencies, and to enable
generalizations to other content areas and groups of learners. For those interested
in replicating this study using the same courseware and comparable students, sug-
gestions are made for improving the methodology and the courseware as well as
for providing the students and course officials with better support. Other related
areas of research are also suggested, such as the development of useful tools and
methods of helping instructors and learners make a smooth transition to their new
roles.

5.2.1 Replicating Stud y

A few methodological enhancements should strengthen future replications of
this work. First, because many of the study groupings formed by the students ap-
peared to be somewhat fluid in nature, reduction of the initial power of the study
could be avoided by not assigning students to treatments based on these group-
ings and then subsequently averaging members’ scores into single data points.
Students could be asked to report the names of fellow students with whom they
collaborated on the HTML assignments. If many stable groupings emerged, then
the data could be analyzed using randomization tests similar to those employed
in the current study. Alternatively, one might plan to analyze the data via the ran-
domization model from the start, eliminating the need to collect data on collabo-
ration. It should be noted, however, that randomization tests do not yield exactly
the same information as do tests based on ANOVA. The latter technique tests the
null hypothesis that the treatment has no effect on mean scores, while the former
tests the null hypothesis that the treatment has no effect on score distributions.
Although similar, there is a subtle difference in focus which should be considered
when choosing between these techniques.
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In future replications, it also would be advisable to analyze the pretest data be-
fore distributing the CD-ROMs, so that students could be reassigned randomly to
treatments, if the initial randomization produced unequal groups with respect to the
pretest. If similar students participate in the replication, then the treatment interval
should be increased from one month to two months. The retention interval also
should be increased from one month to two months in order to increase effect size
and power. Preferably, treatments R, C, and A would be included in order to repli-
cate the findings reported here in favor of C and to clarify the findings with respect
to A. In fact, future studies may reveal that A actually is better, if one wishes to
encourage students to distribute their work uniformly over the entire treatment in-
terval. Given a more reasonable time frame, some students in C may amass their
work near the beginning of the interval, hoping to accrue as many bonus points as
possible. This likely would be just as undesirable as amassing learning near the
end of the interval. One might wish to adjust the deadlines slightly, so that the last
day students can receive any credit for an assignment is the same, at least, for
students in C and A. Then, students in A would not be pushed to complete assign-
ments faster than students in C. Care should be taken in describing contingencies
with positive rather than negative terms. For example, rather than discuss C in
terms of bonuses and penalties, one might explain that work submitted on a given
assignment prior to a certain date is worth 5 points, prior to another is worth 4
points, prior to another 3 points, and prior to the end of the course 0 points. Finally,
students might feel less coerced, if they had the option of completing an alternative
assignment, even if they still chose to participate in the study.

If possible, the retention test should be unannounced. Morally, this is reason-
able, if scores do not contribute directly to the students’ grades. At the same time,
however, students need to be encouraged to do their best. One scenario might
be to distribute it with the last class exam. This should ensure good attendance.
Then students could be motivated to complete the retention test by being told that
it is worth extra credit toward the last exam, and the better they do, the more extra
credit they earn. Of course, there is still the danger that many might choose not to
take it, causing results to be skewed and based effectively on volunteers. However,
considering the number of students in the current study who completed the extra
credit opportunities, it is likely that most students would take the retention test. In
addition, one might consider giving the posttest on the same day as another class
exam, perhaps the midterm, in order to increase attendance. In this case, the
posttest likely will need to be shortened.

One might opt to use the retention test from this study with or without alteration.
If it is altered, then it is highly recommended that the new version also include an
essay question with novel material. Not only did the essay question provide more
reliable data than the multiple choice questions, but it also tested a more valuable
skill. Because the goal of the courseware was to help students develop a new
computer skill similar in nature to programming, being able to apply this knowledge
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was arguably more valuable than being able to recognize syntax. One change with
respect to the essay question is recommended. Based on a comment made by
one student regarding the disproportionately low number of points assigned to the
essay question, the relative value of this question should be raised or not reported
at all. One option might be to inform the student that the entire retention test is
worth ten points and has the power to improve their score on the last exam by
one letter grade. This should provide enough information to motivate the student
without the need to disclose the exact point distribution.

It is also recommended that student support be enhanced. First, the CD-ROMs
should be discussed and the navigation of the courseware demonstrated in class
on the day they are distributed. Students should be advised to examine their copies
right away, so that any technical problems can be addressed at the next class
meeting, including the exchange of any corrupt CD-ROMs and clarification of how
to navigate through the content. In addition, students should be encouraged to
take notes as they progress through the material and to contact course officials
via e-mail and/or office hours as questions arise. An outline of the course content
might help support such note taking. They also should be provided with a list of
FAQs that they can search for help. Ideally, solution code should be made available
for each assignment after its deadline has passed. Unfortunately, there is no clear
way to do this without either giving the students in R an unfair advantage or waiting
to post the entire solution at one time after the treatment interval. Finally, a listserv
is recommended in order to process student questions as efficiently as possible.
Ideally, the listserv would allow students to send a question to all course officials at
once that is not copied to fellow students. One official could be designated per day
as the one responsible for responding quickly to all incoming queries. The others
could monitor exchanges and add comments or clarifications, if desired. Answers
should be sent back to the student and the listserv, which would be readable only
by the course officials and study investigator. To make the whole process more ef-
ficient, it is recommended that the investigator continuously monitor the exchanges
and post FAQs online.

In support of the course officials, corrections in their understanding of the mate-
rial, prompted by their responses to students on the listserv, should be discussed
with them privately, so that they can improve their grasp on the material and pass
this information on to the student themselves. During their training, the importance
of timely feedback on submitted work and e-mailed questions should be empha-
sized. Alternative policies, such as having one person designated as the listserv
monitor per day and grading all pending assignments on at least three predeter-
mined days per week should be discussed with, agreed upon by, and distributed in
writing to all parties. One also should discuss with the TAs their tutorial role and
the qualities of a good tutor. For example, they can address the students’ affective
needs by bolstering self-confidence, promoting feelings of control, and reducing
feelings of isolation. They can address motivational needs by helping maintain
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challenge, evoking curiosity, and emphasizing the relevance of the content. Also,
they can address cognitive needs by understanding the material well and reviewing
assignments in advance.

In order to foster a deep understanding of the material and to teach the course
officials how to navigate the courseware, they should be asked to review all material
and to complete all assignments. This could be done in the context of making them
a part of the design team and asking them to note recommendations for improving
the courseware as they review it. Their review could be conducted during the first
week of the semester and a meeting scheduled at the end of the week to discuss
recommendations as well as the appropriateness and relevance of the material for
their students. After such a thorough investigation of the courseware, they should
be able to comment on the difficulty of the achievement tests and offer suggestions
for improving them. However, this should be done with caution, if it all, as students
are likely to ask officials what to expect. If the officials have not seen the exams,
then there is less of a chance that students will receive differential information
about them. In fact, it likely is best not to inform the TAs about the existence of
the retention test. Finally, as in the current study, the TAs should be trained how
to use the grading rubrics. If desired, an “overall quality” category might be added
to each rubric, so that TAs can distinguish readily between students who just meet
the minimum requirements and those who do more.

5.2.2 Impr oving Cour seware

Several recommendations were made by students and course officials for im-
proving the courseware and assignments. Some students indicated a desire for
less rigid assignments with the freedom to be more creative. Others suggested
that the requirement of presenting research on ergonomics be eliminated. Both of
these requests might be addressed by allowing students to choose the topic they
research, rather than forcing them to research ergonomics. If the course facilita-
tor wants to direct their focus, as was the case in the current study, then a list of
appropriate alternative topics could be supplied. In addition, lessons should be en-
hanced by discussing the relevance of learning HTML and how it relates to other
important tools such as Flash, Authorware, JavaScript, Java, etc. Difficult lessons,
in particular the fifth one, should be augmented with additional examples. Also,
new modules on trouble shooting and helpful practices like using HTML validators,
adding start and end tags together, adding one new line at a time, and commenting
out sections of code should be incorporated.

Other improvements include providing a glossary, help section, and static FAQ
section, with supplemental FAQs from the current course offering posted online.
Several participants also recommended that the sound be accessible on more ma-
chines, that it be mutable, and that written transcripts be provided online or in
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print. The ability to bookmark pages and to highlight material online would greatly
enhance the students’ experience, but such alterations would require extensive
revisions to the courseware programming. A less formidable improvement would
be to make it easy for students to view assignment descriptions and course con-
tent simultaneously. This can already be accomplished by starting the courseware
twice in two separate browsers. However, such an approach is not intuitive for in-
troductory students like the ones in the current study. Students should either be
informed explicitly of this process, or similar functionality should be built into the
courseware. A simpler approach might be to provide students with printed material
describing the assignments. Students requested that other material be provided
in print form, including the reference material by the Web Design Group, the syl-
labus, and a booklet containing all courseware material. Also, it might be advisable
to provide students with a list of supplemental books, and possibly with a list of
pages to read for each courseware lesson, for those who prefer to learn from a
book. Of course, this might introduce extraneous variables, but such problems
are inherent when conducting studies in authentic environments. Finally, two im-
provements that would help TAs include adding a “select all” button to the grading
rubrics and providing them with continuous tracking information on the progress of
their students.

In making modifications to the courseware, care should be taken to maintain
its good qualities. For example, lessons should be kept short, preferably under
10 minutes each. They should contain visual and auditory stimulus and actively
engage students. Assignments should be suggested throughout the courseware,
which promote immediate, distributed practice. Lessons should be relevant, in-
teresting, and based on task analyses of target behaviors. All material should be
supplied on demand. Finally, the courseware should permit and encourage collab-
oration with fellow students and support tutorial relationships with course officials
by providing direct links to TAs’ Web sites and e-mail forms for easily posting ques-
tions to the listserv and/or specific course officials.

5.2.3 Researching Related Issues

Rather than replicate the findings of this study, one might choose to develop
tools that would support the current paradigm shift toward a learner-centered ap-
proach, which provides students with access to more and more CoD daily. For
example, one might focus on developing a program that would allow students to
highlight written material they read online, facilitate note taking with embedded
links to content, and help them organize the material into summaries of key el-
ements for future review. Methods might be designed which would allow users
to select learning parameters such as preferred mode of learning. Then, based
on their selection, they could be presented with appropriate content versions. Or,
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one might design an autonomous agent that could observe a learner’s choices as
well as evaluate the learner’s level of understanding given those choices, so that it
might suggest content in particular formats in the future. Tools might be developed
to handle systematically submissions of assignments by groups of students work-
ing together with feedback sent back to all members as well as tools that facilitate
grading group projects and portfolios. Also beneficial, would be the development
of software tools that could analyze short answers and essays for key elements,
even when concepts have been misspelled or replaced by synonyms. Perhaps
one could write a program that would cross check entries in a thesaurus for likely
matches between answers and target concepts. One might use HTML validators
and program compilers in a similar fashion to aid in checking code. Another useful
tool might help catch academic dishonesty by automatically checking submissions
for close matches with past ones and alerting course officials when they are found.
Tools that could verify the authenticity of responses made by distant learners taking
exams would be invaluable. Finally, with the growing use of CAI, there is a need
to develop methods that will allow such programs to address the affective side of
the learner, perhaps by using a camera to analyze facial expressions for emotional
state.

Other issues one might investigate include effective means of managing the
growing number of course assistants, training assistants to be effective tutors,
and helping students learn to take responsibility for knowledge acquisition and
time management. In addition, one might focus on methods of managing and/or
supporting collaboration between learners and of reducing feelings of isolation for
distant learners. One might attempt to discern the most effective combinations of
CoD, lectures, demonstrations, discussions, group work, and structured lab time for
various content domains. And, of course, efficient procedures are needed for ini-
tial course development, conversion of classroom presentations to CoD, the shar-
ing and maintenance of content modules, providing compensation for intellectual
property, and handling technical problems that might arise as well as disparities in
student access to technology.

To extend the findings of the current study and to verify that regulating pacing
so that it is more uniform really does contribute to higher content retention, more
research is needed. Studies should be conducted with on site and distant learners
as well as with different age groups and content domains. Investigators might also
consider massed versus spaced practice in traditional courses which do not pro-
vide CoD in an attempt to replicate the findings of other researchers (Grote, 1992,
1995; Bloom & Shuell, 1981). Although PSI has been shown to have distinct ad-
vantages over TI, it does not necessarily follow that CoD is a key component con-
tributing to its success. Researchers might focus on comparing outcomes when
content is delivered on demand versus via lecture. Because mastery, another el-
ement of PSI, has been shown to be a very effective teaching method, one might
pursue methods of supporting mastery when pacing is regulated. Often during a
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course, unforeseen events or oversights make it necessary to adjust deadlines. It
would be interesting to study the impact adjustments might have on the effective-
ness of various contingencies in regulating pacing. Also, there is the issue of how
to supply students with an assignment solution in a timely manner when not all
students have turned in the assignment. Of course, one might choose to share the
solution and then have these faster students help their classmates. For this to be
effective, systematic means of rewarding and training these students in the art of
tutoring would need to be in place.

Finally, other types of contingencies might be considered. For example, one
might modify conditional deadlines, so that they follow a sliding scale, awarding
increasing bonus points the earlier an assignment is submitted and increasing the
penalty the later an assignment is submitted. Alternatively, one might investigate
the use of student contracted deadlines that are less likely to push a student too
fast and should promote personal growth in the form of self-discipline and a better
understanding of one’s own capabilities. Although past researchers found student
contracted deadlines to be more time consuming, advances in technology may
make it feasible to automate the process. Rather than allowing students to set their
own deadlines, one might allow them to select the contingencies for meeting them
from a range of possibilities like dropping a low grade, skipping an assignment, or
earning bonus points (Murdock, 2000).

5.2.4 Incorporating Lessons Learned

In designing future studies, courses, and instructional material, one should at-
tempt to incorporate important principles identified by past researchers. Instruc-
tional material should be of high quality with a common look and should incorporate
diverse media with careful coordination between different elements. It should be
continually and systematically maintained and updated, easily adaptable to spe-
cific learners and environments, based on objectives and task analyses, divided
into short presentations, understandable and easily navigated by most students,
and available on demand. Although it can be time consuming and expensive to
develop, using off-the-shelf software when feasible and collaboration between de-
velopers can reduce associated costs. Of course, the equipment used to deliver
the instructional material should be maintained at a high level, and every effort
should be made to ensure that all students have equal access to it. One should
consider supplying content to students in CD-ROM format when it requires a large
bandwidth to deliver it online.

Good instructional practices include keeping students actively engaged, match-
ing activities with objectives, constantly monitoring student performance, providing
students with immediate and regular feedback, scheduling extra time to work out
logistics when technology is involved, evaluating student performance as well as

110



achievement, and providing structure with a clear, predictable schedule. It has
also been suggested that online discussions be preceded by a formal introduction
and followed by a closing summary. Finally, deadlines should be used when con-
tent is available on demand to reduce procrastination, and possibly raise long term
retention of content.

In supporting students, one should utilize such learner-centered approaches as
supplying CoD, collaboration, individualized instruction, and active participation in
discussions. The delivery method should match the knowledge level of the stu-
dents, and ideally, the format should support different learning styles. The use of
automation should be balanced with personal attention, especially when distant
learners are involved, in order to reduce feelings of isolation as well as the num-
ber of students who drop out or request incomplete grades. Toward this end staff
should be available to assist students in a timely fashion, and it is recommended
that the instructor attempt to respond to e-mailed questions at least once per day.
Students also report that being able to review the work of fellow students is bene-
ficial and that they are motivated to work harder when they know their peers might
see their own work. It is also advisable to supply students with good examples of
completed assignments. Fostering public and private communications with instruc-
tors and peers has also been recommended. Although one student may dominate
the group and it can be difficult to assign credit to individuals, collaboration allows
content to be viewed from many perspectives and can mitigate trepidation and be
motivational when students see that others also are struggling with the material.
Furthermore, students report a preference for discussions, which are superior in
promoting problem solving, over lectures. While one student receives a needed
explanation, the other gains a deeper understanding of the material through ver-
balization and by synthesizing ideas. Finally, students should be offered guidance
in donning new roles where they are more responsible for the direction and pace
of their own progress.

Like students, teachers also need training for new roles as instructional design-
ers, tutors, facilitators, and managers/mentors of a growing number of assistants.
As tutors, they should address the affective, motivational, and cognitive needs of
their students, while taking care not to foster an unhealthy dependence on their
feedback. They should train their assistants to be effective tutors as well. Lec-
tures, when given, should be short. Although they do allow teachers to present a
large amount of material efficiently, some of which may be unpublished, which is
organized to best meets students’ needs, student attention wanes quickly. Other
advantages of short lectures include allowing the instructor to act as a scholarly
role model and to impart enthusiastically the intrinsic value of the material in a
way that puts little pressure on the students and is well suited for auditory learn-
ers. Of course, some of these advantages would likely translate to CoD, which
incorporates video, or simply narration.
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When developing new material, instructors should enjoy reduced teaching loads,
because it is time consuming to produce, especially when video is involved. They
also should be compensated by, at least, having their efforts noted systematically in
applications for promotion and tenure. Coordinating design and production efforts
with fellow instructors as well as continued staff development should help reduce
feelings of dissatisfaction, frustration, insecurity, and powerlessness experienced
by some teachers as they find themselves thrust into new roles. Teamwork should
increase feelings of satisfaction and distribute the workload as well as provide stu-
dents with access to different perspectives and presentation styles. If two instruc-
tors produce modules on the same topic, then students would have the option of
reviewing both, if they felt it necessary. Finally, as the student-teacher ratio grows,
the teacher must be supported with additional assistants and strong administrative
support.

Advances in technology make it feasible to deliver quality CoD. This allows
students to skip material they already know and to review material more than once,
if necessary. As mentioned, they also can examine material created by different
content providers and select presentations that best support their own learning
preferences and needs. Delivering content via the Internet makes it easier for
content providers to add new modules, update old ones, and to collaborate with
other providers, possibly adding links to their work. Tools which support computer
managed instruction provide convenient ways for students to submit their work
and for graders to access it. They also make it easier to track students. In addition,
grading tools can reduce workload by automatically grading objective tests and
sending feedback. Of course, there is no way to guarantee that students taking
quizzes online are not consulting other sources. At this point, online quizzes should
be used diagnostically to indicate the current level of understanding and possible
need for remediation, with little or no effect on students’ grades. It is recommended
that distant and local students be required to complete at least one on-site test or
interview to verify their identity and depth of understanding.

5.3 Conc lusions

Current learner-centered trends such as the increasing availability of content on
demand (CoD) and support of distant learners, have some experts predicting that
there will be fewer colleges, more competition between schools, more adjuncts,
and better support for students of all ages in the future. As learners take greater
responsibility for the direction and pace of their education, they need guidance in
setting personal deadlines and selecting material and presentation modes. They
also need to be given prompt and continuous feedback on performance as well
as achievement level. Public and private communications with fellow students and
teachers should be facilitated. Quality examples of expected outcomes as well as
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the work of other students should be provided. Instructors should balance short
presentations with opportunities for students to participate actively. Like students,
instructors need training, support, and recognition in their new roles as instruc-
tional designers, tutors, facilitators, and managers/mentors of the growing ranks
of assistants. Although the Internet can provide a convenient mechanism for sup-
porting communication, the submission of assignments, and the delivery of quality
CoD, care should be taken to ensure that all learners have equal access. Material
that requires a large bandwidth such as video presentations and narrations might
best be delivered via CD-ROM at this point.

Advances in technology make some types of learner-centered instruction more
feasible. In particular, Keller’s Personalized System of Instruction warrants re-
newed consideration with its ability to improve immediate learning, increase long
term content retention, and garner more favorable evaluations from students. Al-
though its self-paced component allows students to balance school work with other
demands, causes less frustration by not forcing them to proceed too quickly or too
slowly, and encourages them to be more independent and self-reliant, it also leads
to higher levels of procrastination. Another component of PSI, CoD, really might
be considered a lesser form of self-pacing and may provide many of the same
advantages, while allowing the pace at which students submit their work to be reg-
ulated via deadline contingencies. In general, contingencies have been shown to
reduce procrastination without detriment to immediate achievement and satisfac-
tion. Based on investigations of massed versus distributed practice, contingencies
also may enhance memory function.

The current study brought together these two lines of research, the use of dead-
line contingencies and the benefits of distributed practice, in an attempt to extend
the findings in favor of contingencies and to offer an explanation for their possible
long term advantage in content retention. Because of numerous problems expe-
rienced by students randomly assigned to the absolute deadline (A) contingency,
findings were questionable for this group and the following discussion focuses on
differences between students with recommended (R) versus conditional deadlines
(C). According to a comprehensive, sensitive, and reliable measure of procrastina-
tion developed for the current study, relative digression from the target response
(RDTR), students in R submitted assignments significantly later than students in C
with a practical difference of four days. There was no significant difference between
groups in pacing preference or course satisfaction. There were fewer non-starters
in C than in R, and those in C all appeared to be the lowest achievers. Also,
a significant omnibus test, with the largest difference between groups R and C,
provided evidence that students in R were likely to forget more one month after
learning about HTML. In fact, students in R earned half a letter grade lower on the
retention test, and the analysis of difference scores revealed a roughly medium
effect ( �d � 0.43) in favor of students in C. Given more time and an unannounced
retention test, differences likely would have been even greater. Although, as men-
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tioned, findings with respect to A are inconclusive, the current study suggests the
superiority of conditional deadlines, which are simple to implement automatically
with online scripts. In addition to enhancing memory function without detriment
to immediate achievement and student satisfaction, reasonable deadlines along
with conditional contingencies also facilitate consistent grading, better distribute
the workload for course officials, and provide students with a more realistic experi-
ence.

Still, more research is needed to verify findings with respect to R and C, to
clarify findings with respect to A, and to extend findings to other subject areas and
groups of students, including distant and local learners as well as different age
groups. At best, current findings generalize to undergraduate, preservice teach-
ers in a college setting, and possibly support predictions about adult learners in
general. Furthermore, although the authentic setting contributed to the ecological
validity of the study, it also made it difficult to ensure that all possible extraneous
variables were identified and controlled. Those who wish to replicate the current
study should be aware that they may need to analyze the data using randomization
tests and/or to reassign students to treatments based on pretest outcomes. They
also should consider extending the training and retention intervals to two months
each, including contingencies R, C, and A, setting deadlines so that the days on
which C and A award no credit for late work coincide, describing contingencies as
positively as possible, and allowing students to opt out of the study. With respect to
the retention test, they should consider distributing it with the last exam, including
an essay question with novel material, not announcing it, making it extra credit,
and telling students that it can raise their final exam score by one letter grade, de-
pending on how well they do. Also, they might consider reducing the length of the
posttest and incorporating into the class midterm.

Those planning to replicate this study also should plan to enhance student and
teacher support and make some improvements to the courseware. Officials should
demonstrate navigation of the courseware the day CD-ROMs are distributed, en-
courage students to immediately inspect their copies and bring their questions as
well as any corrupt CD-ROMs to the next class for exchange, encourage note tak-
ing by providing a sparse outline, and monitor personal e-mail and a listserv. The
investigator should discuss with the instructors and assistants the practices of ex-
pert tutors who address the affective, motivational, and cognitive needs of their
students, the importance of timely responses to e-mail and feedback on assign-
ment submissions, how to use the grading rubrics, and policies regarding who will
monitor the listserv each day and when assignments will be graded. The investi-
gator also should have all course officials review all lessons, complete all assign-
ments, and enlist their aid in improving the courseware by having them take notes
on suggested improvements. In addition, the investigator should monitor commu-
nication on the listserv, privately clarify course officials’ understanding of particular
topics if necessary, and post FAQs online in such a way that ensures the integrity
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of the study. Finally, investigators will want to enhance the courseware by improv-
ing the fifth lesson, providing arguments for the relevance of learning HTML in
light of the existence of programs like FrontPage and Flash, making the narrations
more accessible and mutable, making it easier to view lessons and assignment
descriptions simultaneously, allowing students more freedom in choosing a topic
to research, and by including a glossary, transcripts, printed material, additional
material on troubleshooting, and possibly a list of recommended books and read-
ings. Also, assistants would appreciate the ability to select all rubrics at once and
to monitor student performance.

Researchers who wish to investigate related issues might consider designing
tools that support a more learner-centered approach, ways of helping instructors
adapt to their new roles, having faster students help slower ones, and procedures
for supporting collaborative instructional design efforts as well as for maintaining
quality modules. One also might compare the merits of disseminating information
via lecture versus supplying CoD, how to incorporate mastery when pacing is reg-
ulated, and the effects of deadline adjustments made necessary by unforeseen
circumstances. In addition, researchers might investigate conditional contingen-
cies where points are awarded on a sliding scale, depending on how early or late
assignments are submitted as well as student contracted deadlines, including how
contracting might be automated. Of course, one will want to consider the amount
of work involved in administering any contingency considered. Finally, one might
allow students to select a personal contingency plan from a list of alternatives.
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Appendix A
Pilot Stud y Conducted During Fall 1999

A pilot study was conducted during Fall 1999 with 18 volunteers from EdTech.
Initially, 30 students expressed interest in joining the study that was scheduled
to take place during 6 one-hour sessions conducted on consecutive Fridays in a
teaching laboratory equipped with 30 computers. Students signed up for one-hour
time slots between 9 a.m. and 5 p.m. Then they were randomly assigned to one
of two groups, recommended deadlines (R) versus absolute deadlines (A). The 2
one-hour time slots that accommodated the most students were between 11 a.m.
and 12 p.m. and between 12 p.m. and 1 p.m. This reduced the number of eligible
participants to 22.

Students were required to attend all 6 one-hour sessions of the pilot study in
order to receive the 20 extra credit points offered as compensation. On the first
day, 12 students were scheduled to attend the first session and 10 were scheduled
to attend the second. One student (#13)1 scheduled to attend the first session
requested to change to the latter session due to a time conflict. All of the other
11 students signed up for the first session showed up the first day. Of these 11,
9 attended all 6 one-hour sessions. Only 5 of the 10 students signed up for the
second session showed up the first day. However, one extra student (#23) showed
up requesting to enter the study even though she had not signed up for it. Students
#13 and #23 brought the total number in the second session to 7 on the first day.
Of these 7, 6 attended all one-hour sessions. It should be noted that, on occasion,
students who were not able to attend one of the sessions were allowed to make up
the missed time by attending both one-hour sessions the following Friday.

All students received a copy of the information in Appendix B. Those sections
received only by students in a given treatment are noted. The courseware and
assignments used in the study replaced an assignment in the regular course worth
20 points. In order to entice volunteers to join the study, they were offered 20 extra
credit points as compensation for their time. Any assignments they completed
during the pilot study counted as additional points toward the class. Also, the
score they earned on the posttest gained them additional points.

In essence, students only had to attend the 6 one-hour sessions to earn the 20
points for the regular class assignment. Any work they did during the pilot study
counted as bonus points toward the class. Some students took advantage of this
opportunity and completed many of the assignments. Most appeared to be actively
accessing the courseware during the sessions. However, at least one student (#8)
was observed reading e-mail during one of the sessions. Presumably then, some

1A master list of students indicates which number corresponds to each student. In order to
ensure the anonymity of the students, they are only referred to by number herein.
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Appendix A (Contin ued)

of the students just attended the sessions to collect their 20 points and did not
seriously pursue the course material. In fact, of the 15 students who attended all
one-hour sessions, 5 turned in no assignments. Of those 5, observations made
during the sessions revealed that at least 2 of them (#23 and #16) did actively
engage in the courseware.

Because the students received 20 extra credit points simply for attending the
sessions, the validity of any conclusions drawn about the effects of different dead-
line contingencies is somewhat questionable. However, a careful record was kept
of when students submitted each assignment, and it is interesting to note that, in
keeping with the findings of other researchers, students in R tended to procras-
tinate more than students in A. Figure 28 graphically depicts this by showing the
average day each assignment was submitted by students in each treatment. Sub-
missions were accepted on four Fridays during the study. Any received on the first
Friday were recorded as having been submitted on day one. Those received on
the second Friday were recorded as having been submitted on day two, etc. Those
that were never received, were recorded as having been submitted on day five. For
all assignments, except the last one, students in R submitted their work later than
students in A. Consequently, students in R were not able to turn in as many as-
signments and earned lower assignment scores. In fact, Table 14 lists an average
assignment score of 4 for students in R as compared to an average score of 8 for
students in A. Also in agreement with the findings of other researchers, Table 14
shows that students in both treatments performed similarly on several measures of
achievement.

Even though the effects of recommended versus absolute deadlines were dif-
ficult to determine due to the small sample size and the the large number of extra
credit points awarded for attendance, valuable information was obtained regarding
the adequacy of the courseware, the appropriateness of the assignments, the re-
liability of the achievement measures, and the need to track student requests for
deadline extensions. These issues, along with changes made to the courseware
are discussed in Appendix C. To review the raw data from the pilot study, please
see Table 15.
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Figure 28. Procrastination levels during pilot study.

Table 14. Summary of Pilot Study Performance and Achievement Data

Assignment Posttest questions
Treatment Grade 37a 26b 18c E1d E2e

Recommended
M 4 18 13 9 4 5
SD 5 3 3 2 2 2
n 6 6 6 6 6 6

Absolute
M 8 18 12 9 5 4
SD 7 4 5 3 3 2
nf 9 8 8 8 7 7

Note. Pilot and actual study essay questions were identical with the exception of objec-
tives 4b and 5c.
aAll pilot multiple choice questions. bPilot multiple choice questions that appear on

actual posttest in some form. cPilot multiple choice questions that appear on actual

posttest in exact form. dEssay questions rated on 1-11-2000. eEssay questions rated

on 1-12-2000. f Multiple choice responses were missing for one student, and essays

were missing for two.

125



Appendix A (Contin ued)

Table 15. Raw Data from Pilot Study

Assignmentc Posttest
IDa Ib 1 2 3 4 5 6 7 8 G 37d 26e 18f E1g E2h

Recommended deadlines

4 x 3 3 - - - - - - 3 23 17 11 5 6
6 1 1 1 2 4 4 - 3 13 18 13 9 6 6
7 x 3 3 3 4 - - - - 7 20 15 11 6 6

13 4 2 - - - - - - 3 14 10 7 2 2
8 - - - - - - - - 0 14 11 6 3 3

23 x - - - - - - - - 0 18 13 10 4 4

Absolute deadlines

11 x 1 1 - 2 - 3 - - 7 18 13 9 8 7
12 1 1 1 - 3 - - - 7 25 20 13 3 3
14 1 1 1 2 4 2 3 4 15 19 14 10 8 8
15 1 1 1 4 4 4 4 - 13 12 7 5 3 4
20 x 2 2 2 2 2 3 4 - 13 23 17 12 5 5
18 x 1 1 1 2 4 3 4 3 15 16 3 7 - -
16 - - - - - - - - 0 - - - 3 2
17 - - - - - - - - 0 16 12 7 - -
19 - - - - - - - - 0 14 9 7 2 2

Maximum possible points 15i 37 26 18 9 9
Average points earned by all students 6 18 12 9 5 5

Note. Dashes in assignment columns indicate those that were never submitted. Dashes in
posttest columns indicate missing data.

aIdentification number assigned to student to maintain anonymity. bStudents interviewed on

the last day. cFriday assignment was submitted at mastery level. d All pilot multiple choice

questions. ePilot multiple choice questions that appear on actual posttest in some form. f Pilot

multiple choice questions that appear on actual posttest in exact form. gEssay questions

rated on 1-11-2000. hEssay questions rated on 1-12-2000. iDoes not include JavaScript

assignment, which no one completed.
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Appendix B
Instructions Given to Pilot Stud y Participants

Extra Credit

You receive 20 extra credit points toward your grade in EdTech for participating
in this study. In order to participate fully and receive any of the 20 points, you must
attend all 6 one-hour sessions.

Semester Project EFG

The assignments in this study replace the Semester Project EFG, which is
worth 20 points. By completing the assignments in this study, you can earn up to
20 points (plus 5 extra points for taking the posttest on 10/29/1999) toward Project
EFG. That means you can earn a total of 45 points by completing the study, all of
the assignments, and earning 100% on a posttest covering the courseware mate-
rial. This is in contrast to the maximum 20 points you could earn for Project EFG if
you did not participate in the study.

Please note that, in order to receive the 5 points for completing the JavaScript
assignment, you must have successfully completed all other assignments in the
courseware. To complete an assignment successfully means that you earned full
credit for it. That, in turn, means that you completed it by the deadline and that you
lost no points.

After looking through the courseware package for the study and considering
the assignments you will be asked to complete, you should decide if you would
like to continue in the study. Alternatively, you can terminate your participation and
complete Project EFG instead. You are free to terminate participation in the study
at any time. Just keep in mind that you will need to leave yourself enough time to
do Project EFG instead.

During One-hour Sessions

You will progress through the material in a self-paced manner, listening to the
narrations for each page using headphones. If at any point, you have a question,
you can pause the narration and let the teaching assistant know. She will have
her own set of headphones that she can plug into your computer as well. You can
replay the part you have a question about, listen to the narration together, and then
pose your question.
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You may ask the teaching assistant for help when completing assignments.
You may also work together with fellow students. Time permitting, the teaching
assistant can precheck your work before it is due and let you know if you would
earn full credit for the assignment. If so, you can turn in the assignment early and
have it checked off at that point.

Submitting Assignments and Bringing a Floppy Disk

You will submit your assignments during class. Time permitting, the teacher will
check them with you, let you know how you did right away, and record your grade.
Again, time permitting, you are welcome to get feedback on your assignments
before you submit them for grading. The courseware recommends that you bring
a floppy disk to class to save your work for yourself. You really should bring 2 disks
(at least one is required), so that you can give one to your teacher in the case that
time does not permit her to check your work off during class. It is your responsibility
to provide her with this disk in that event.

Online Version of Courseware

If you would like to look through it outside of class, the courseware (minus nar-
ration) will be available online at http://www.math.usf.edu/ tmajchrz/courseware/.

Recommended Due Dates and Points
(given to participants in treatment R only)

If you hope to complete all assignments by the end of the course, it is recom-
mended that you follow an assignment completion schedule. See Table 16 for a
summary of the recommended due dates and total points for each assignment.
These deadlines are merely recommended. You may submit all assignments on
the last day if you wish. However, you are well advised not to wait until the end to
do them all. In addition, waiting until the end will not allow you time to get feedback
from the teaching assistant on how you are progressing.

Please note that all assignments, without exception, are due on 10/29/1999.
Absolutely no assignments will be accepted for credit after the close of class on
10/29/1999. If you do not have a preference on what order you complete these
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assignments in, just complete them in the order in which they are listed in the
courseware.

Table 16. Due Dates for Treatment R of Pilot Study

Recommended
Assignment Points Due Date
Text

template.htm 1 10/8/1999
index.htm 2 10/8/1999
personal.htm 2 10/8/1999

Lists 2 *
Images 2 *
Tables 2 *
Frames 2 *
Forms 2 *
JavaScript Lite 5 10/29/19992
Any two of these items should be completed by 10/15/1999.

Two more should be completed by 10/22/1999. The remaining
one should be completed by 10/29/1999.

Absolute Due Dates and Points
(given to participants in treatment A only)

Table 17 contains a summary of the due dates and total points each assignment
is worth. The deadlines are at the end of class that day and are absolute. An
assignment absolutely will not be accepted for credit after its deadline. You may
still show it to the teaching assistant after the deadline and receive feedback on it,
but it will not earn you any points. If you do not have a preference on what order
you complete these assignments in, just complete them in the order in which they
are listed in the courseware.
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Table 17. Due Dates for Treatment A of Pilot Study

Assignment Points Due
Text

template.htm 1 10/8/1999
index.htm 2 10/8/1999
personal.htm 2 10/8/1999

Lists 2 *
Images 2 *
Tables 2 *
Frames 2 *
Forms 2 *
JavaScript Lite 5 10/29/19992
Any two of these items are due on 10/15/1999. Two more are

due on 10/22/1999. The remaining one is due on 10/29/1999.
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Appendix C
Cour seware Description

Courseware on HTML 4.0 was designed for this study. It was written in HTML
and JavaScript. A current version is available online at http://tarski.math.usf.edu/3
tmajchrz/IPcourse/index.htm. Version 1.1 was given to students in a pilot study.

Based on observations and student comments version 1.2 was developed for the
actual study, which took place during Spring 2000. This version is on the enclosed
CD-ROM (see Appendix U). See Figure 29 for a screen shot of the home page for
1.2 and to see the layout of functional units. Notice that the main menu appears in
a navigation bar on the left. Sound controls, back and forward navigation elements,
a comment button, and a prompt area appear on the bottom. When the user is in a
given section of the courseware, the main topic is highlighted in the navigation bar
on the left, the title for the section appears across the top along with the page num-
ber, and the middle portion of the window is reserved for content. See Figure 30
for an example.

Figure 29. Home page for version 1.2 of courseware.

In general, the courseware incorporates elements of active learning and keeps
individual lessons short. The narration for each lesson is under 11 minutes. In ad-
dition, students are encouraged during lessons to try out new knowledge directly
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Figure 30. First page of section on lists in HTML tutorial

in the courseware. They are provided with a textbox in which to experiment, di-
rections on what to try, and a button to click when ready to view the results. See
Figure 31 for an example of such an active learning opportunity, where the student
is asked to experiment with the width and height of an image. Figure 32 shows the
window that pops up when the Let’s See It button is clicked after a width of 67 and
a height of 66 are specified. Figure 33 shows how the image looks for a width of
35 and a height of 66.

Other aspects of the courseware are discussed in more detail in the sections
that follow. Changes inspired by the pilot study are described first. Next the course-
ware objectives, lessons, assignments, and system requirements are discussed for
version 1.2.
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Figure 31. Active learning opportunity. The student is asked to exper-
iment with the width of the image generated by the given HTML code.
When the student clicks the Let’s See It button, another window pops
up displaying the image.

Chang es Inspired by Pilot Stud y

Six students from the pilot study, three from each of the two deadline contingen-
cies, were selected randomly and interviewed on the last day of the study. Several
changes to the courseware were prompted by their responses. The free-response
questions posed and their answers appear below. In the case when the same re-
sponse was made by more than one student, the total number giving that response
appears in parentheses after it.
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Figure 32. Image displayed for a width of 67.

1. How difficult was it to figure out how to get around in the courseware initially?

� Very hard� Hard (3)� Easy� Very easy

2. How hard is to get around in now?

� Tags and attributes harder� Hard, but easier� Enjoy now� Easy� A lot easier� Fairly easy
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Figure 33. Image displayed for a width of 35.

3. How did you end up navigating the site (assignment description or tutorial first)?

� Assignment first (3)� Tutorial first (3)

4. Did you know you could ask questions while going through the courseware?

� No� No, would have helped� Yes (4)
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5. How useful were the timings? Did they seem to match the length of time it took
you?

� Did not see (2)� Did not use (2)� Useful, seemed to match� Useful, not sure about match but gave relative information

6. Would you recommend any navigational changes?

� None (4)� Link from assignment to relevant tutorial� Easy to forget where you saw it; add index

7. Did the deadlines seem spaced about right?

� Ignored, because had 20 points already (2)� Too fast (2)� Last couple too fast� About right

8. How many hours per week did you work on the assignments outside of class?
(Note that the responses average to three-fourths of an hour.)

� Zero (3)� One (2)� Two and one-half

9. Would you find a graphical grading rubric like the teacher’s easier to use than the
grading rubric list provided in the courseware?

� Yes (3)� No (2)� Want both
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10. Are there any other changes you would recommend for the courseware, lab expe-
rience, assignments, etc.? (Note that similar responses are grouped together.)

� Augment courseware

– Make objectives more clear in beginning
– Help getting started on first assignment
– Include glossary

� Increase flexibility of access

– Five days in a row rather than one day per week
– Access to sound at home
– One and one-half hours per week at anytime or sound at home
– Eight weeks, rather than six

� Facilitate note taking

– Encourage note taking
– Provide workbook or place to take notes
– Paper copy of assignments

� Liked Let’s See It! opportunities to experiment

In version 1.1 of the courseware, a menu on the left containing links to as-
signment descriptions and tutorials allowed users to move back and forth between
these items. In 1.2 that menu still exists, but navigation was augmented with direct
links from assignment descriptions to pertinent tutorials and with direct links from
tutorials to assignment descriptions. This change was made in response to the
comments provided by students for questions 1, 2, 3, and 6. Furthermore, in re-
sponse to the comments for question 6, an index was provided to facilitate locating
information.

In addition to the index link added to the main navigational menu on the left,
a link to e-mail their respective TA was provided to encourage students to ask
questions while reviewing the courseware material. They were also encouraged
at the beginning of the courseware to visit their TA during office hours for aid if
desired. Each TA was available in a designated computer laboratory for four hours
per week. Each was also available in their common office a few additional hours
per week.
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The first set of student responses to question 10 shed light on some key in-
formation that was inadvertently left out of version 1.1. The courseware did not
include formal instruction on the developmental process required to create and up-
date a Web page using a simple text editor and a browser. This process begins
with the creation of the initial document using a text editor. Then the document
is viewed in a browser. Next, the creator cycles between saving changes in the
editor and selecting Reload or Refresh in the browser. A formal lesson outlining
this process was added to version 1.2, along with an assignment to type supplied
HTML code into an editor and to view it in a browser. Due to time constraints, the
addition of a glossary was left for a future version of the courseware.

Some students in the pilot study indicated they felt that portions of the HTML
courseware were too fast (see responses to question 7). However, they only had
access to the courseware narration for a total of six hours in the lab. They had
access to an online, soundless version outside of class. Each student in the actual
study was supplied with a CD-ROM containing the complete courseware. It was
anticipated that having access to the courseware, including sound, on demand
would give students the extra time they needed to finish the assignments and not
feel rushed. It was hoped that it would provide them with desired flexibility (see
second set of responses to question 10).

Responses to question 8 indicated that, on average, students each spent three-
fourths of an hour per week working on the assignments outside of lab time. It was
anticipated that, if the students devoted 4 hours per week (or a total of 16 hours)
to the assignments, they would be able to complete them all easily. In support of
this, consider only those ten students who actually completed assignments dur-
ing the pilot study and table ?? , which contains a summary of the data collected
regarding assignment completion dates and achievement test scores. These stu-
dents were able to complete, on average, 5.3 out of 8 assignments or 66% of the
assignments, with their main motivations being to earn bonus points and an intrin-
sic desire to learn. Because the five students interviewed from this group of ten
reported working outside of class, on average, one additional hour per week, that
means they were able to complete 5.3 assignments in 12 hours. Therefore, it is
assumed that 16 hours should be ample time1 for most students to complete all of
the assignments, especially given the motivation to earn required class points.

A few more changes were made to version 1.2 of the courseware. Based on
responses to question 9, the grading rubrics were changed from textual lists to

1It should be noted that this assumption was made based on data from volunteers who
represented a distinct segment of the accessible population. However, it was the best evidence
available at the time from which to draw such a conclusion.
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graphical representations. See Figure 34 for an example of an original grading
rubric list and Figure 35 for an example of a graphical grading rubric. Both rubrics
offer basically the same information, but in a slightly different format. Both are aug-
mented with the same audio information. Student responses indicated that some
would find the switch to a graphical representation helpful, while no students voiced
an opinion that such a change would be detrimental. Another change included a
discussion of the sound timings added to an early courseware section on how to
navigate the site (see Figure 36). It was hoped that students in the actual study,
unlike students in the pilot study (see responses to question 5), would all notice
this information and find it useful in budgeting their time. Finally, in response to
the third set of comments for question 10, lessons and assignments were made
available in a form that was easy to print. Each student was able to decide which
portion(s) of the courseware to print, if any.

Objectives and Lessons

The main objectives covered by the courseware included learning browser ba-
sics, the development process, design and style issues, HTML document structure,
how to use tags and attributes in general, how to change the appearance of text,
and how to include lists, images, tables, frames, and forms on a Web page. For
a more detailed listing of the courseware objectives, see Appendix D. Note that
these objectives were not stated explicitly in the courseware, but rather were stated
implicitly in the section that describes the overall product the students created.

A listing of the courseware lessons with their corresponding assignments and
reference material appears in Figure 3. In the first lesson on development, stu-
dents learned how to make changes in a text editor and how to view the results
in a browser. In the lesson on design, they learned about issues such as using
template files, maintaining a consistent look across pages, making text readable,
and using small image files. In the lessons associated with assignment two, they
learned about tags and attributes in general as well as about the overall structure
of an HTML document. Next, they learned how to change the appearance of text.
For assignment four, they learned how to create bulleted and numbered lists. For
assignment five, they learned how to include simple images and clickable image
maps on their Web pages as well as how to swap in new images dynamically. For
assignments six, seven, and eight, respectively, they learned how to create tables,
frames, and forms. Students who wished to learn more about a given tag and/or
attribute were encouraged to utilize the reference material developed by the Web
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Figure 34. Grading rubric in list format.

Design Group (Quinn, 1998)2 via convenient links next to each assignment. The
material was also accessible from the courseware’s main navigation bar under ref-
erences. In fact, in order to complete the second assignment, students were told
to look up information in this online reference. The hope was that, upon completion
of the course, they would be able to explore HTML further on their own and have
the skills needed to track down answers for themselves.

2A copy of the material was provided directly on the CD-ROM as was permitted by the original
author.
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Figure 35. Grading rubric in graphical format.

Assignments

In order to obtain 100% for this portion of EdTech, which was worth 60 out of
a possible 430 class points, a student needed to complete all eight of the course-
ware assignments (36 points) and answer all questions on a posttest correctly (24
points). Each assignment was worth 4 points, with the exception of assignment
4, which was worth 8 (see Figure ?? ). Assignment 4 was worth more, because
it incorporated another assignment from EdTech in which students reported infor-
mation they found on ergonomics.

The eight assignments culminated in the production of a personal Web site.
See Figure 37 for an overview of the site produced. A clickable image map on
the initial page included links to pages containing information about a personal
project, a listing of professional experience, and links to Internet sites on educa-
tion and ergonomics. The entire site consisted of four Web pages, one of which
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Figure 36. Courseware navigation.

was a frameset comprised of six files. In all, the students created nine files and
incorporated 18 supplied images.

The first assignment familiarized them with the development process by having
them type in a given HTML document. Figure 38 shows how this document, the
home page for their site, should look when rendered by a browser. The second
assignment required them to determine a color scheme for their site and to create
a template file based on it. For assignment 3, they created an HTML document
using structural and logical tags only (see Figure 39).

Assignment 4 required that they do some research. They had to locate a min-
imum of four Internet sites on ergonomics and to display this information as an
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Figure 37. Overview of courseware product goal.

unbulleted list of annotated links (see Figure 40). One site needed to discuss the
dangers of electromagnetic radiation. The other three needed to discuss the ef-
fects of computer use on the eyes, the arms and hands, and the skeleton as well
as methods for protecting these systems.

Students added simple and clickable3 images to their pages in assignment 5.
These images were decorative as well as functional navigational elements. Swap-
ping between them provided enhanced feedback to any site visitor who moved
the mouse over them. See the enhanced documents in Figures 41 and 42. For
examples of the effects of the mouseOver events, see Figures 43 and 44.

In assignment 6, they created a page that contained a table listing their pro-
fessional qualifications in terms of computer experience (see Figure 45). Specifi-
cally, it contained a listing of the computer languages, environments, and tools with

3All coordinates for clickable regions were supplied in the courseware.
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Figure 38. Initial index page of product.

which the student was familiar. In assignment 7, they updated their links page to
use frames and to display educational as well as ergonomic links (see Figures 46,
47, and 48). Finally, for assignment 8, they updated their personal page by adding
the form in Figure 49. It called an online cgi-script provided for the course.

System Requirements

Version 1.2 of the courseware required the use of Microsoft’s Internet Explorer
4.0 or 5.0. In the case of Internet Explorer 4.0, it was further required that Mi-
crosoft’s Media Player 2 be installed. The CD-ROM included instructions on how
to gain access to these programs. Due to limited time and the fact that the course-
ware was still in an early state of development for research purposes, extensive
testing on different browsers and computer platforms was not conducted. There-
fore, the only browser officially supported for this version of the courseware was
Internet Explorer 5.0 for Windows, although Internet Explorer 4.0 for Windows with
Media Player 2 was a reasonable alternative. This was the browser of choice for
two reasons. First, it played MP3 files within the browser in a consistent manner.
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Figure 39. Initial personal page of product.

Second, the results of a survey conducted during Fall 1999 showed that the vast
majority of students would have access to a Windows-based machine.

The sound files for the courseware were saved as type MP3, so that they would
all fit on a single CD-ROM. The WAV versions of the sound files were too large
to fit on a single CD-ROM. Internet Explorer 4.0 with Media Player 2 and Inter-
net Explorer 5.0 (which came with Media Player 2) were the only browser/media
player combinations found at the time to play the MP3 files consistently by means
of a browser plugin. Other media players considered included RealPlayer G2,
QuickTime 4.0, and WinAmp. None of these options had plugins that worked well
consistently under Netscape 4.6 or 4.7 in tests performed. Consistent, workable
plugins for Internet Explorer 4.0 and 5.0 also were not available for these alter-
native players. Due to the unmanageable size of the WAV sound files and the
desire to have narrations play and be controlled in a consistent functional location
of the courseware, as opposed to a separate window that may change locations
and/or get concealed by other windows, MP3 files and the Internet Explorer/Media
Player 2 combination were used. Future versions of the courseware will support
alternative options as they become available and stable.
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Out of 233 students enrolled in EdTech during Fall 1999, 167 (71.7%) re-
sponded to a survey (see Appendix R) given on the last day of class. It requested
information on the types of machines and browsers the students most often used
to complete class assignments. It was assumed that students enrolled in EdTech
during Spring 2000 would fit a similar profile. Based on responses, 94.6% reported
that they most often used a Windows-based PC4. Therefore, given time constraints,
rigorous testing of the courseware was confined to the Windows-based PC envi-
ronment. Survey results also indicated that 29.9% of the students used some
version of Netscape Navigator, 39% used some version of Internet Explorer, and
an unexpected 32.3% used some version of AOL5. Ideally, the Netscape Naviga-
tor, Internet Explorer, and AOL browsers should all be supported. However, as
mentioned above, time constraints and the lack of a viable plugin for playing MP3s
inline in Netscape Navigator made it unfeasible to support this browser at this time.
Upon a cursory examination, it appeared that AOL 5.0, at least, might be a viable
browser option, because it played MP3s inline.

On a final note, 67.7% of the students reported working at home, 19.8% re-
ported working at an open use computer laboratory in the Education building6, and
4.8% reported working at both locations just as often. Individual computers were
checked in each lab and found to run the courseware, including narrations. Given
instructions supplied with the CD-ROM, students were able to install the required
browser and media player on their home systems, if necessary. If not, they had
access to the machines in the computer lab until they were able to do so. Stu-
dents were advised to bring headphones to the lab with them, because only ten
headphones were available in the labs during the treatment interval.

4One person actually reported using both a PC and a Macintosh equally often.

5Note that the percentages total more than 100%, because some students reported using more
than one browser regularly.

6There were two such computer laboratories. One had 33 computers, the other 23.
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Figure 40. Initial links page of product.
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Figure 41. Index page of product with clickable image.

Figure 42. Personal page of product with navigational images.
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Figure 43. Index page of product with mouse over professional.

Figure 44. Personal page of product with mouse over professional.
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Figure 45. Professional page of product.

Figure 46. Initial frames for links page of product.
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Figure 47. Frames for links page of product after clicking education.

Figure 48. Frames for links page of product after clicking ergonomics.
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Figure 49. Personal page of product with form.
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Appendix D
Cour seware Objectives

The ten main objectives of the courseware are listed below. The values in brackets
are the relative weightings given to each objective in terms of the number of items
included on the pretest (Pre), the posttest (Post), and the retention test (Ret). Per-
centages are listed in parentheses. Recall that the pretest and retention test are
comprised of the same 9 multiple choice items and that the retention test has an
additional essay question graded based on 12 items. Recall also that there are 48
items on the posttest, which consists of 36 multiple choice questions and 1 essay
question comprised of 12 items. Each essay item on the posttest was worth 4
points, while each multiple choice item was worth 1.

1. Browser Basics [1 Pre (11%), 2 Post (2%), 1 Ret (5%)]

(a) view a page created and saved on the local machine
(b) recognize the forgiving nature of HTML interpreters

2. Development, Design, and Style [1 Pre (11%), 3 Post (4%), 1 Ret (5%)]

(a) understand the importance of writing readable HTML code
(b) understand the merits of using a template file
(c) be aware of the need to Refresh/Reload a document to see changes

3. Document Structure [0 Pre (0%), 6 Post (29%), 6 Ret (29%)]

(a) include a link to another page
(b) demonstrate knowledge that HTML documents are comprised of two

main sections, the HEAD and the BODY
(c) demonstrate knowledge that HTML documents are designated with

opening and closing HTML tags that surround the content

4. Tags and Attributes [1 Pre (11%), 7 Post (26%), 6 Ret (29%)]

(a) use tags and attributes correctly
(b) demonstrate an understanding of how tags and attributes work by be-

ing able to look up and use tags and attributes not discussed formally
in the courseware

(c) set the title displayed in the title bar of the browser
(d) set the background, text, and link colors
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5. Text Style [1 Pre (11%), 5 Post (11%), 2 Ret (10%)]

(a) physically markup text (bold, change relative font size)
(b) logically markup text (heading level)
(c) center text

6. Lists [1 Pre (11%), 5 Post (6%), 1 Ret (5%)]

(a) include an ordered (numbered) or unordered (bulleted) list
(b) include a number or bullet
(c) set the bullet type for a bulleted list

7. Images [1 Pre (11%), 5 Post (6%), 1 Ret (5%)]

(a) include a simple image
(b) appropriately set the COORDS attribute of the AREA tag in a client-

side image map, given coordinates for a clickable region on an image
(c) turn off the border for a clickable image
(d) use the mouseOver and mouseOut attributes of the IMG tag

8. Tables [1 Pre (11%), 5 Post (6%), 1 Ret (5%)]

(a) use the rowspan, nowrap, and valign cell attributes
(b) set the attributes of a table
(c) designate table rows
(d) designate header and data cells

9. Frames [1 Pre (11%), 5 Post (6%), 1 Ret (5%)]

(a) create a frames version of a Web site
(b) set the target of a link to a specific frame, to the top level window, or

to a new window
(c) use the NOFRAMES tag to display alternative content

10. Forms [1 Pre (11%), 5 Post (6%), 1 Ret (5%)]

(a) include an INPUT element of TYPE text
(b) include an INPUT element of TYPE radio
(c) include an INPUT element of TYPE reset
(d) include an INPUT element of TYPE submit
(e) call a cgi-script to process the information in specific form elements
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Annotated Items from all Achievement Measures

Key to Marginal Notes

Objective courseware objective tested by item
Ex1 alternative objective identified by first expert
Ex2 alternative objective identified by second expert
Pilot included on pilot posttest
Pre / Ret included on pretest and retention test
Post included on posttest
response correct answer

1. You may use a Web browser to view which of the following?

(a) all of the following

(b) online documents saved on a Web server

(c) offline documents saved on the local machine

(d) the source of an HTML document

Objective 1a
Post

2. In general, what will a browser do with a tag it does not
recognize?

(a) report an error

(b) ignore it

(c) replace it with a close match

(d) fix it

Objective 1b
Ex2: 4a
Pre / Ret
Pilot
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3. While not technically correct (according to the HTML 4.0
specification), browsers will generally allow you to do
which of the following and still render your page as re-
quested?

(a) more than one of the following

(b) � B �4� I � text � /B �4� /I �
(should be: � B �5� I � text � /I �4� /B � )

(c) � BODY TEXT=“gray” � text � /BODY TEXT=“gray” �
(should be: � BODY TEXT=“gray” � text � /BODY � )

(d) � HR � text � /HR �
(should be: � HR � text)

Objective 1b
Post

4. Future changes to your HTML document will be facilitated
by doing which of the following?

(a) using appropriate colors for the text and links

(b) making the size of images small, so they download
faster

(c) using ample white space and indenting

(d) using tables to layout elements

Objective 2a
Pre / Ret

5. When writing HTML code, using ample white space
(spaces, tabs, blank lines) and lining up end tags under
start tags allows .

(a) more than one of the following

(b) a browser to process the code more quickly

(c) a browser to determine if any tags are missing more
easily

(d) a human to make future changes to the code more easily

Objective 2a
Post
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6. It is advisable to use a template file for the following rea-
son(s).

(a) all of the following

(b) User’s will not be able to view your index page with-
out one.

(c) It will reduce the amount of time the user must wait
to view HTML documents at your Web site.

(d) It will speed production of future HTML documents for your Web site.

Objective 2b
Post

7. In order to view changes to an HTML document that is
currently displayed by the browser, what must you do?
Note that the changes were made after the document was
opened in the browser.

(a) You need do nothing, since the browser display will
automatically be updated.

(b) You need to click the Back button on the browser.

(c) You need to click the Reload or Refresh button on the browser.

(d) You need to click the Forward button on the browser.

Objective 2c
Post

8. Given the tag specification � TD � [ � /TD � ], where the
brackets indicate that this part is optional, which of the fol-
lowing would be valid ways to use this tag?

(a) more than one of the following

(b) � TD � text

(c) � TD � text � /TD �
(d) � /TD � text � TD �

Objective 4a
Ex2: 3c, 4a
Pre / Ret
Pilot
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9. Given the tag specification � I �5� /I � , which of the following
would be valid ways to use this tag?

(a) more than one of the following

(b) � I � text

(c) � I � text � /I �
(d) � /I � text � I �

Objective 4a
Ex1: 4a, 5a
Ex2: 3c, 4a
Post
Pilot

10. Given the start tag � FONT SIZE=“+1” � , what should the
end tag look like?

(a) more than one of the following

(b) � /FONT SIZE=“+1” �
(c) � /FONT SIZE=“-1” �
(d) � /FONT �

Objective 4a
Ex1: 5a, 4a
Ex2: 5a, 3c
Post
Pilot

11. Which tag is used to mark text as bold?

(a) B

(b) D

(c) BOLD

(d) DARK

Objective 5a
Post
Pilot
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12. Which tag must all browsers render the same?

(a) STRONG

(b) EM

(c) I

(d) KBD

Objective 5a
Post
Pilot

13. Which tag allows you to specify either an exact or a relative
size for text?

(a) SMALL

(b) FONT

(c) BIG

(d) REL

Objective 5a
Pre / Ret

14. Different browsers may render which of the following tags
as they see fit?

(a) I

(b) TT

(c) EM

(d) U

Objective 5b
Ex1: 5a
Ex2: 5a
Post
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15. Which heading level tag will be displayed most promi-
nently?

(a) HR

(b) H0

(c) H2

(d) H6

Objective 5b
Post

16. Which tag is used to create a bulleted list?

(a) UL

(b) OL

(c) LI

(d) BI

Objective 6a
Pre / Ret

17. Which tag is used to create a numbered list?

(a) LI

(b) LN

(c) NL

(d) OL

Objective 6a
Post

18. What is the minimum number of opening UL tags required
for a list with 3 bullets?

(a) 1

(b) 2

(c) 3

(d) 4

Objective 6a
Ex2: 6b
Post
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19. What is the minimum number of opening LI tags required
for a list with 3 bullets?

(a) 1

(b) 2

(c) 3

(d) 4

Objective 6b
Post

20. Which tag causes the browser to display a bullet or number
(depending on the kind of list in which it is used)?

(a) OL

(b) UL

(c) LI

(d) TYPE

Objective 6b
Post
Pilot

21. Which attribute is used to change the look of a bullet?

(a) VALUE

(b) TYPE

(c) LOOK

(d) NAME

Objective 6c
Post
Pilot
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22. Which attribute of the image tag is used to specify
what nongraphical browsers will see and what graphical
browsers see while waiting for the image to download?

(a) BORDER

(b) BOX

(c) SUBJECT

(d) ALT

Objective 7a
Post

23. On a page that includes an image with text following it, the
text that follows may or may not appear to download at a
different rate of speed when the width and height of the
image are specified. Will that rate be faster, slower, the
same, or depend on the size of the image?

(a) faster

(b) slower

(c) same

(d) depends on image size

Objective 7a
Post

24. If you want to have an image on your Web page with an
actual width of 28 pixels download and display faster for
the user, what should you do?

(a) more than one of the following

(b) specify a width of 14 pixels when including it on your
page

(c) do not specify a width or height for the image

(d) open the image in an image editor and make it smaller

Objective 7a
Pre / Ret
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25. In the image coordinate system, where is the origin (0,0)
for the image?

(a) center

(b) top, left

(c) top, right

(d) bottom, left

Objective 7b
Post
Pilot

26. Which attribute of the image tag must be set to 0 to disable
the box that appears around a clickable image?

(a) BORDER

(b) BOX

(c) SUBJECT

(d) ALT

Objective 7c
Post

27. Which image attribute do you change to bring in a different
image?

(a) IMG

(b) ALT

(c) NEW

(d) SRC

Objective 7d
Post
Pilot
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28. Which of the following attributes is NOT defined for a table
cell?

(a) NOWRAP

(b) COLSPAN

(c) WRAPSPAN

(d) ROWSPAN

Objective 8a
Ex1: 8a, 8b
Ex2: 8d
Post
Pilot

29. Which cell alignments are possible in a table?

(a) more than one of the following

(b) vertical

(c) horizontal

(d) angled

Objective 8a
Ex1: 8b
Ex2: 8b, 8a
Post
Pilot

30. Which table attribute increases the distance BETWEEN
cells?

(a) WIDTH

(b) BORDER

(c) CELLPADDING

(d) CELLSPACING

Objective 8b
Post
Pilot
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31. Which table tag designates a row?

(a) more than one of the following

(b) TR

(c) TD

(d) TH

Objective 8c
Post
Pilot

32. Which table tag designates a cell in a row?

(a) more than one of the following

(b) TR

(c) TD

(d) TH

Objective 8d
Post
Pilot

33. Which table tag makes text appear strongly emphasized
(bold in some browsers)?

(a) more than one of the following

(b) TR

(c) TD

(d) TH

Objective 8d
Pre / Ret
Pilot

34. How would you specify in a FRAMESET tag that you would
like two rows with the top row containing a frame of height
50 pixels?

(a) ROWS=“*,50%”

(b) ROWS=“50%,*”

(c) ROWS=“50,*”

(d) ROWS=“*,50”

Objective 9a
Post
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35. FRAMESET tags can be .

(a) overlayed

(b) nested

(c) shifted

(d) split

Objective 9a
Post

36. What should you set the TARGET attribute of the A tag to,
if you want a new browser window to be opened when the
corresponding link is clicked?

(a) blank

(b) window

(c) top

(d) new

Objective 9b
Ex2: 4a
Post
Pilot

37. What attribute of the FRAME tag must be set in order to
use it as a target for A tags?

(a) TARGET

(b) NAME

(c) SRC

(d) HREF

Objective 9b
Post
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38. What should you set the TARGET attribute of the A tag to,
if you want the new page displayed after clicking a link in a
frame to wipe out all frames and be displayed in the entire
original browser window?

(a) blank

(b) window

(c) top

(d) new

Objective 9b
Pre / Ret

39. It is possible to supply alternative content in your frameset
for browsers that are unable to .

(a) view images

(b) load frames

(c) frame images

(d) view targets

Objective 9c
Post

40. Which attribute is used with form INPUT of type text to limit
the amount of data that the user is allowed to type into the
textfield?

(a) LIMIT

(b) TYPE

(c) SIZE

(d) MAXLENGTH

Objective 10a
Post
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41. Which form element(s) can be used to allow only one item
in a group to be checked?

(a) radio buttons

(b) group buttons

(c) checkboxes

(d) groupboxes

Objective 10b
Pre / Ret

42. In order for form elements of type radio to work together,
they must all have the same value for which attribute?

(a) VALUE

(b) NAME

(c) SYNC

(d) CHECKED

Objective 10b
Post
Pilot

43. What does the reset form element do?

(a) reloads the page

(b) sets all form elements to blank states

(c) reloads the frame currently selected

(d) sets all form elements to original states

Objective 10c
Post

44. It is possible to change the a submit button.

(a) range of

(b) message displayed on

(c) source referenced on

(d) type of

Objective 10d
Post
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45. When information supplied by the user via a form element
in an HTML document is to be sent to and processed by
a cgi-script, it is necessary to set which attribute of the
element appropriately, so that the script can access the
information?

(a) SIZE

(b) NAME

(c) SRC

(d) ACCEPT

Objective 10e
Post
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46. Write a complete HTML document that includes the follow-
ing elements. See Figure 50 for a screen capture of how
your code should be rendered by a particular browser. (12
points)

� “My Page” appears in the title bar.

� The background color is white, the text color is black,
and the visited and unvisited link colors are blue.

� Two centered horizontal rules span 50% of the
screen. (If necessary, refer to the reference material
on BODY and HR provided on pages 171 and 172.)

� The page contains the sentence “Check out my Web
site!”, where the phrase “my Web site” is a link that,
when clicked, opens the file “index.htm”.

Post

Figure 50. HTML code rendered by Internet Explorer (posttest).
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� HTML �� HEAD �� TITLE � My Page � /TITLE �� /HEAD �
� BODY BGCOLOR=”white” TEXT=”black” LINK=”blue” VLINK=”blue” �� CENTER �� HR WIDTH=”50%” �� P � Check out � A HREF=”index.htm” � my Web site � /A � ! � /P �� HR WIDTH=”50%” �� /CENTER �� /BODY �� /HTML �

Figure 51. Solution to essay question 46.
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Table 18. Grading Rubric for Essay Question 46

Objective
Item (1 point each) Ta Ex1b Ex2c

HTML tags around all 3c

HEAD section first 3b
TITLE tags around My Page 4c

BODY section next 3b
BGCOLOR and TEXT attributes in opening BODY tag 4a 4d, 4a
BGCOLOR=“white” TEXT=“black” 4d 4d, 4a

HRs and Check out my Web site! centered 5c

WIDTH attribute in HR 4b
WIDTH=“50%” 4b

A tags around my Web site 3a 3a, 4a
HREF=“index.htm” 3a
Check out and ! both outside of A tags 3a 4a 3a, 4a

Note. Blank entries indicate those items for which an expert’s judgment with respect to the
objective measured agreed with the target objective.

aTarget objective. bObjective selected by first expert. cObjective selected by second expert.
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47. Write a complete HTML document that includes the follow-
ing elements. See Figure 52 for a screen capture of how
your code should be rendered by a particular browser. (3
points)

� “Home of the USF Bulls” appears in the title bar.

� The background color is green, the text color is gold,
and the visited and unvisited link colors are white. (If
necessary, refer to the reference material on BODY
provided on page 171.)

� The phrase “Welcome to the USF Bulls’ Web Page”
is a level 1 heading and is flush against the right side
of the browser window. (If necessary, refer to the
reference material on H1 provided on page 176.)

� The page contains the sentence “Check out the high-
lights from the latest game.”, where the word “high-
lights” is a link that, when clicked, opens the file
“hLights.htm”.

Ret

Figure 52. HTML code rendered by Internet Explorer (retention test).
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� HTML �� HEAD �� TITLE � Home of the USF Bulls � /TITLE �� /HEAD �
� BODY BGCOLOR=”green” TEXT=”gold” LINK=”white” VLINK=”white” �� H1 ALIGN=”right” � Welcome to the USF Bulls’ Web Page � /H1 �
� CENTER �� P � Check out the � A HREF=”hLights.htm” � highlights � /A �

from the latest game.
� /P �� /CENTER �� /BODY �� /HTML �

Figure 53. Solution to essay question 47.
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Table 19. Grading Rubric for Essay Question 47

Objective
Item ( 1

12 point each) Ta Ex1b Ex2c

HTML tags around all 3c

HEAD section first 3b
TITLE tags around Home of the USF Bulls 4c

BODY section next 3b
BGCOLOR and TEXT attributes in opening BODY tag 4a 4d, 4a
BGCOLOR=“green” TEXT=“gold” 4d 4d, 4a

Check out the highlights from the latest game. centered 5c

ALIGN attribute in opening H1 tag 4b
ALIGN=“right” 4b

A tags around highlights 3a 3a, 4a
HREF=“hLights.htm” 3a
Check out the and from the latest game. both outside

of A tags 3a 4a 3a, 4a

Note. Blank entries indicate those items for which an expert’s judgment with respect to the
objective measured agreed with the target objective.

aTarget objective. bObjective selected by first expert. cObjective selected by second expert.
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HTML Pretest

Social Security Number: - -

You will receive extra credit points toward EdTech for taking this pretest.

Your answers will provide valuable data for determining the strength of the results
of the study associated with the HTML portion of the class. Your responses will not
affect your grade in any way. They will be used only for purposes of the study, and
will be viewed only by the outside researcher collecting the data. Your individual
score will not be reported to any officials associated with this course. Please do
your best to answer the questions, but do not be concerned if you do not know any
of the answers. You will learn the answers as you complete the HTML assignments.

Thank you for your thoughtful responses to the following questions. Please record
your social security number and your answers directly on this pretest and on the
scantr on provided.

1. Future changes to your HTML document will be facilitated by doing which of
the following?

(a) using appropriate colors for the text and links

(b) making the size of images small, so they download faster

(c) using ample white space and indenting

(d) using tables to layout elements

2. Given the tag specification � TD � [ � /TD � ], where the brackets indicate that
this part is optional, which of the following would be valid ways to use this
tag?

(a) more than one of the following

(b) � TD � text

(c) � TD � text � /TD �
(d) � /TD � text � TD �

179



Appendix F (Contin ued)

3. Which form element(s) can be used to allow only one item in a group to be
checked?

(a) radio buttons

(b) group buttons

(c) checkboxes

(d) groupboxes

4. Which tag allows you to specify either an exact or a relative size for text?

(a) SMALL

(b) FONT

(c) BIG

(d) REL

5. In general, what will a browser do with a tag it does not recognize?

(a) report an error

(b) ignore it

(c) replace it with a close match

(d) fix it

6. Which tag is used to create a bulleted list?

(a) UL

(b) OL

(c) LI

(d) BI
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7. If you want to have an image on your Web page with an actual width of 28
pixels download and display faster for the user, what should you do?

(a) more than one of the following

(b) specify a width of 14 pixels when including it on your page

(c) do not specify a width or height for the image

(d) open the image in an image editor and make it smaller

8. Which table tag makes text appear strongly emphasized (bold in some
browsers)?

(a) more than one of the following

(b) TR

(c) TD

(d) TH

9. What should you set the TARGET attribute of the A tag to, if you want the
new page displayed after clicking a link in a frame to wipe out all frames and
be displayed in the entire original browser window?

(a) blank

(b) window

(c) top

(d) new

10. Please indicate the number of years of experience you have with typesetting
and/or document formatting languages such as HTML and LATEX.

(a) 0

(b) less than 1

(c) 1-2

(d) 2-5

(e) over 5
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11. Please indicate the number of years of experience you have with authoring
environments such as Authorware, IconAuthor, and Quest and/or program-
ming languages such as Ada, BASIC, C, Cobol, Fortran, Java, JavaScript,
LISP, Pascal, Visual Basic, Visual C, etc.

(a) 0

(b) less than 1

(c) 1-2

(d) 2-5

(e) over 5
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HTML Posttest

Name: SS#: - -

Please cir cle your answers on the actual exam and mark them on the scant-
ron provided. Also, please fill in your name and social security number on
both the exam and the scantr on.

1. While not technically correct (according to the HTML 4.0 specification),
browsers will generally allow you to do which of the following and still render
your page as requested?

(a) more than one of the following

(b) � B �4� I � text � /B �4� /I �
(should be: � B �5� I � text � /I �4� /B � )

(c) � BODY TEXT=“gray” � text � /BODY TEXT=“gray” �
(should be: � BODY TEXT=“gray” � text � /BODY � )

(d) � HR � text � /HR �
(should be: � HR � text)

2. What should you set the TARGET attribute of the A tag to, if you want a new
browser window to be opened when the corresponding link is clicked?

(a) blank

(b) window

(c) top

(d) new

3. Which tag causes the browser to display a bullet or number (depending on
the kind of list in which it is used)?

(a) OL

(b) UL

(c) LI

(d) TYPE
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4. When writing HTML code, using ample white space (spaces, tabs, blank
lines) and lining up end tags under start tags allows .

(a) more than one of the following

(b) a browser to process the code more quickly

(c) a browser to determine if any tags are missing more easily

(d) a human to make future changes to the code more easily

5. What is the minimum number of opening LI tags required for a list with 3
bullets?

(a) 1

(b) 2

(c) 3

(d) 4

6. In order to view changes to an HTML document that is currently displayed
by the browser, what must you do? Note that the changes were made after
the document was opened in the browser.

(a) You need do nothing, since the browser display will automatically be
updated.

(b) You need to click the Back button on the browser.

(c) You need to click the Reload or Refresh button on the browser.

(d) You need to click the Forward button on the browser.

7. Which table tag designates a cell in a row?

(a) more than one of the following

(b) TR

(c) TD

(d) TH
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8. Which tag is used to mark text as bold?

(a) B

(b) D

(c) BOLD

(d) DARK

9. Which tag must all browsers render the same?

(a) STRONG

(b) EM

(c) I

(d) KBD

10. Which table attribute increases the distance BETWEEN cells?

(a) WIDTH

(b) BORDER

(c) CELLPADDING

(d) CELLSPACING

11. You may use a Web browser to view which of the following?

(a) all of the following

(b) online documents saved on a Web server

(c) offline documents saved on the local machine

(d) the source of an HTML document
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12. Different browsers may render which of the following tags as they see fit?

(a) I

(b) TT

(c) EM

(d) U

13. Which cell alignments are possible in a table?

(a) more than one of the following

(b) vertical

(c) horizontal

(d) angled

14. Which attribute of the image tag must be set to 0 to disable the box that
appears around a clickable image?

(a) BORDER

(b) BOX

(c) SUBJECT

(d) ALT

15. It is possible to supply alternative content in your frameset for browsers that
are unable to .

(a) view images

(b) load frames

(c) frame images

(d) view targets
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16. Given the tag specification � I �4� /I � , which of the following would be valid
ways to use this tag?

(a) more than one of the following

(b) � I � text

(c) � I � text � /I �
(d) � /I � text � I �

17. Which heading level tag will be displayed most prominently?

(a) HR

(b) H0

(c) H2

(d) H6

18. Which attribute is used to change the look of a bullet?

(a) VALUE

(b) TYPE

(c) LOOK

(d) NAME

19. Which attribute of the image tag is used to specify what nongraphical
browsers will see and what graphical browsers see while waiting for the im-
age to download?

(a) BORDER

(b) BOX

(c) SUBJECT

(d) ALT
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20. Given the start tag � FONT SIZE=“+1” � , what should the end tag look like?

(a) more than one of the following

(b) � /FONT SIZE=“+1” �
(c) � /FONT SIZE=“-1” �
(d) � /FONT �

21. In order for form elements of type radio to work together, they must all have
the same value for which attribute?

(a) VALUE

(b) NAME

(c) SYNC

(d) CHECKED

22. In the image coordinate system, where is the origin (0,0) for the image?

(a) center

(b) top, left

(c) top, right

(d) bottom, left

23. It is possible to change the a submit button.

(a) range of

(b) message displayed on

(c) source referenced on

(d) type of
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24. What attribute of the FRAME tag must be set in order to use it as a target for
A tags?

(a) TARGET

(b) NAME

(c) SRC

(d) HREF

25. Which image attribute do you change to bring in a different image?

(a) IMG

(b) ALT

(c) NEW

(d) SRC

26. What is the minimum number of opening UL tags required for a list with 3
bullets?

(a) 1

(b) 2

(c) 3

(d) 4

27. What does the reset form element do?

(a) reloads the page

(b) sets all form elements to blank states

(c) reloads the frame currently selected

(d) sets all form elements to original states
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28. Which of the following attributes is NOT defined for a table cell?

(a) NOWRAP

(b) COLSPAN

(c) WRAPSPAN

(d) ROWSPAN

29. Which table tag designates a row?

(a) more than one of the following

(b) TR

(c) TD

(d) TH

30. On a page that includes an image with text following it, the text that follows
may or may not appear to download at a different rate of speed when the
width and height of the image are specified. Will that rate be faster, slower,
the same, or depend on the size of the image?

(a) faster

(b) slower

(c) same

(d) depends on image size

31. Which attribute is used with form INPUT of type text to limit the amount of
data that the user is allowed to type into the textfield?

(a) LIMIT

(b) TYPE

(c) SIZE

(d) MAXLENGTH
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32. How would you specify in a FRAMESET tag that you would like two rows
with the top row containing a frame of height 50 pixels?

(a) ROWS=“*,50%”

(b) ROWS=“50%,*”

(c) ROWS=“50,*”

(d) ROWS=“*,50”

33. It is advisable to use a template file for the following reason(s).

(a) all of the following

(b) User’s will not be able to view your index page without one.

(c) It will reduce the amount of time the user must wait to view HTML
documents at your Web site.

(d) It will speed the production of future HTML documents for your Web
site.

34. Which tag is used to create a numbered list?

(a) LI

(b) LN

(c) NL

(d) OL

35. When information supplied by the user via a form element in an HTML doc-
ument is to be sent to and processed by a cgi-script, it is necessary to set
which attribute of the element appropriately, so that the script can access the
information?

(a) SIZE

(b) NAME

(c) SRC

(d) ACCEPT
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36. FRAMESET tags can be .

(a) overlayed

(b) nested

(c) shifted

(d) split
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37. Write a complete HTML document that includes the following elements. See
the image below for a screen capture of how your code should be rendered
by a particular browser. Please write your answer on the last page of the
exam. (12 points)

� “My Page” appears in the title bar.

� The background color is white, the text color is black, and the visited
and unvisited link colors are blue.

� Two centered horizontal rules span 50% of the screen. (If necessary,
refer to the reference material on BODY and HR provided on pages 194
and 195.)

� The page contains the sentence “Check out my Web site!”, where the
phrase “my Web site” is a link that, when clicked, opens the file “in-
dex.htm”.

HTML code rendered by Internet Explorer.

Please write your answer on the last page of the exam
(page 196).
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Name: SS#: - -

Write your answer to question 37 here . Also, please fill in your name and
social security on this sheet as well.

office
use
only
H:
H:
T:
B:
IN:
CC:
C:
IN:
P:
A:
H:
O:
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HTML Retention Test

Name: SS#: - -

Please cir cle your answers on the actual exam and mark them on the scant-
ron provided. Also, please fill in your name and social security number on
both the exam and the scantr on.

1. Future changes to your HTML document will be facilitated by doing which of
the following?

(a) using appropriate colors for the text and links

(b) making the size of images small, so they download faster

(c) using ample white space and indenting

(d) using tables to layout elements

2. Which form element(s) can be used to allow only one item in a group to be
checked?

(a) radio buttons

(b) group buttons

(c) checkboxes

(d) groupboxes

3. What should you set the TARGET attribute of the A tag to, if you want the
new page displayed after clicking a link in a frame to wipe out all frames and
be displayed in the entire original browser window?

(a) blank

(b) window

(c) top

(d) new
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4. If you want to have an image on your Web page with an actual width of 28
pixels download and display faster for the user, what should you do?

(a) more than one of the following

(b) specify a width of 14 pixels when including it on your page

(c) do not specify a width or height for the image

(d) open the image in an image editor and make it smaller

5. Which tag is used to create a bulleted list?

(a) UL

(b) OL

(c) LI

(d) BI

6. In general, what will a browser do with a tag it does not recognize?

(a) report an error

(b) ignore it

(c) replace it with a close match

(d) fix it

7. Which table tag makes text appear strongly emphasized (bold in some
browsers)?

(a) more than one of the following

(b) TR

(c) TD

(d) TH
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8. Given the tag specification � TD � [ � /TD � ], where the brackets indicate that
this part is optional, which of the following would be valid ways to use this
tag?

(a) more than one of the following

(b) � TD � text

(c) � TD � text � /TD �
(d) � /TD � text � TD �

9. Which tag allows you to specify either an exact or a relative size for text?

(a) SMALL

(b) FONT

(c) BIG

(d) REL
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10. Write a complete HTML document that includes the following elements. See
the image below for a screen capture of how your code should be rendered
by a particular browser.

� “Home of the USF Bulls” appears in the title bar.

� The background color is green, the text color is gold, and the visited
and unvisited link colors are white. (If necessary, refer to the reference
material on BODY provided on page 201.)

� The phrase “Welcome to the USF Bulls’ Web Page” is a level 1 heading
and is flush against the right side of the browser window. (If necessary,
refer to the reference material on H1 provided on page 202.)

� The page contains the sentence “Check out the highlights from the
latest game.”, where the word “highlights” is a link that, when clicked,
opens the file “hLights.htm”.

HTML code rendered by Internet Explorer.

Please write your answer on the last page of the exam
(page 203).
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Name: SS#: - -

Write your answer to question 10 here . Also, please fill in your name and
social security number on this sheet as well.

office
use
only
H:
H:
T:
B:
IN:
CC:
C:
IN:
P:
A:
H:
O:
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Appendix I
Letter to HTML Exper t

Dear HTML Expert,

Thank you for taking the time to evaluate the content validity of the measures
for this study. Your time and insight are greatly appreciated.

Prior Experience

The students will be asked to answer the question in Figure 54 before any
treatments are administered. Please respond to the questions that follow.

Do you have computer programming or typesetting experience with any
of the languages listed below or any languages not listed (please list)?
If yes, please indicate the approximate number of years experience you
have with each one.

yrs of Ada yrs of HTML yrs of Pascal
yrs of BASIC yrs of Java yrs of Visual Basic
yrs of C yrs of JavaScript yrs of Visual C
yrs of Cobol yrs of LATEX yrs of
yrs of Fortran yrs of LISP yrs of

Figure 54. Self-report experience item on pretest.

� Do you agree that experience with any of the languages listed would likely
give a student enough of an advantage to merit concern? (Please cross out
any you think are not pertinent.)

� Are there any other prior experiences you feel would give a student enough of
an advantage to merit concern that should be ascertained before treatment?
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Objectives

You will find the implicit objectives of the courseware stated explicitly in the
first attachment. Approximate relative weightings appear next to each and reflect
the percentage of questions on the pretest, posttest, and retention tests that are in-
tended to measure each item. Based on your knowledge of what is important when
creating HTML documents using a plain text editor (as opposed to a WYSIWYG
editor), please respond to the following questions.

� Do you feel that the most important objectives have been included?

� Please list any important objectives you feel have been left out.

� Please list any included objectives you feel really are not important.

� Do you agree with the relative weighting given for the objectives?
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� If you do not agree with the relative weighting of the objectives, please indi-
cate an alternative weighting, using percentages. Please cross out any ob-
jectives you feel are not important and add in any you feel should be present,
but are not.

Objective Current Suggested
Browser Basics 4%
Development, Design, and Style 6%
Document Structure 13%
Tags and Attributes 15%
Text Style 10%
Lists 10%
Images 10%
Tables 10%
Frames 10%
Forms 10%

Test Items

You will find the actual test items in the second attachment. These are all of the
items included on all of the achievement measures. Next to each multiple choice
item a box is provided for your convenience in rating the clarity and difficulty of the
item as well as indicating which objective you feel is tested by the item. Please
indicate whether or not you feel the item should be omitted or reworded. You may
make changes directly to the item and/or list any other comments you may have to
the right of the item.

Please evaluate the two essay questions in like manner, with one exception.
The solution code and grading rubrics for the questions are provided. The grading
rubric breaks the solution into subitems. Please indicate the objective you feel is
measured by each subitem in the appropriate column of the provided table.

While each item is intended to measure only one objective, you may at times,
feel that more than one applies. In that case, please list all that seem pertinent,
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with the most pertinent one listed first. Also, it may be helpful to know, especially
in deciding if a question is too difficult, that the measures will be administered to
college level freshman who hope to become teachers, many of whom have just
obtained their first computer.

I realize that your time is valuable and appreciate your evaluation of these mea-
sures. Thank you so much for your feedback. It will be put to good use.

Sincerely,

Tina L. Majchrzak
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Exper t Evaluation Form for Achievement Measures

Key to Response Boxes

Objective Fill in the objective measured by the item (e.g. 5b). Each item was
written to measure a single objective. However, if more than one
objective seems to apply for a given item, please list all that seem
appropriate, with the most appropriate one listed first. Determin-
ing whether or not 4b applies can be difficult without extensive
knowledge of the courseware, so keep in mind that whenever a
question refers to an attribute and/or tag not formally discussed in
the courseware, the question includes reference material on the
tag and/or attribute.

Clear Circle Y if the question is clearly written. Otherwise, circle N, and
please suggest alternative wording.

Too Difficult Circle Y if you feel this item may be too difficult. Otherwise, circle
N. Recall that, for the most part, the students are novice computer
users.

Remove Circle Y if you feel this item should not be used. Otherwise, circle
N.

Reword Circle Y if you feel this item should be written differently, and
please suggest alternative wording. Otherwise, circle N.

Comments Please make any notes or further suggestions regarding the item
here.
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1. While not technically correct (according to the
HTML 4.0 specification), browsers will generally al-
low you to do which of the following and still render
your page as requested?

(a) more than one of the following

(b) � B �4� I � text � /B �4� /I �
(should be: � B �5� I � text � /I �4� /B � )

(c) � BODY TEXT=“gray” � text � /BODY
TEXT=“gray” �
(should be: � BODY TEXT=“gray” � text
� /BODY � )

(d) � HR � text � /HR �
(should be: � HR � text)

Objective
Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

.

.

.

29. It is possible to change the a submit
button.

(a) range of

(b) message displayed on

(c) source referenced on

(d) type of

Objective
Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:
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30. What attribute of the FRAME tag must be set in or-
der to use it as a target for A tags?

(a) TARGET

(b) NAME

(c) SRC

(d) HREF

Objective
Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

.

.

.

35. If you want to have an image on your Web page with
an actual width of 28 pixels download and display
faster for the user, what should you do?

(a) more than one of the following

(b) specify a width of 14 pixels when including it
on your page

(c) do not specify a width or height for the image

(d) open the image in an image editor and make it smaller

Objective
Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

.

.

.
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43. What should you set the TARGET attribute of the
A tag to, if you want the new page displayed after
clicking a link in a frame to wipe out all frames and
be displayed in the entire original browser window?

(a) blank

(b) window

(c) top

(d) new

Objective
Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

.

.

.
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46. Write a complete HTML document that in-
cludes the following elements. See the im-
age below for a screen capture of how your
code should be rendered by a particular
browser. (12 points)

� “My Page” appears in the title bar.

� The background color is white, the text
color is black, and the visited and un-
visited link colors are blue.

� Two centered horizontal rules span
50% of the screen. (If necessary, refer
to the reference material on HR pro-
vided on page 213.)

� The page contains the sentence
“Check out my Web site!”, where
the phrase “my Web site” is a link
that, when clicked, opens the file
“index.htm”.

Objective fill in
boxes on
page 214

Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

HTML code rendered by Internet Explorer.
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Solution to essay question 46

� HTML �� HEAD �� TITLE � My Page � /TITLE �� /HEAD �
� BODY BGCOLOR=”white” TEXT=”black” LINK=”blue” VLINK=”blue” �� CENTER �� HR WIDTH=”50%” �� P � Check out � A HREF=”index.htm” � my Web site � /A � ! � /P �� HR WIDTH=”50%” �� /CENTER �� /BODY �� /HTML �

Table 20. Form Used to Analyze Grading Rubric for Essay Question 46

Item Objective

HTML tags around all

HEAD section first
TITLE tags around My Page

BODY section next
BGCOLOR and TEXT attributes in opening BODY tag
BGCOLOR=“white” TEXT=“black”

HRs and Check out my Web site! centered

WIDTH attribute in HR
WIDTH=“50%”

A tags around my Web site
HREF=“index.htm”
Check out and ! both outside of A tags
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47. Write a complete HTML document that in-
cludes the following elements. See the im-
age below for a screen capture of how your
code should be rendered by a particular
browser. (3 points)

� “Home of the USF Bulls” appears in the
title bar.

� The background color is green, the text
color is gold, and the visited and unvis-
ited link colors are white.

� The phrase “Welcome to the USF Bulls’
Web Page” is a level 1 heading and
is flush against the right side of the
browser window. (If necessary, refer to
the reference material on H1 provided
on page 216.)

� The page contains the sentence
“Check out the highlights from the lat-
est game.”, where the word “highlights”
is a link that, when clicked, opens the
file “hLights.htm”.

Objective fill in
boxes on
page 217

Clear Y N

Too Difficult Y N

Remove Y N

Reword Y N

Comments:

HTML code rendered by Internet Explorer.
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Solution to Essay Question 47

� HTML �� HEAD �� TITLE � Home of the USF Bulls � /TITLE �� /HEAD �
� BODY BGCOLOR=”green” TEXT=”gold” LINK=”white” VLINK=”white” �� H1 ALIGN=”right” � Welcome to the USF Bulls’ Web Page � /H1 �
� CENTER �� P � Check out the � A HREF=”hLights.htm” � highlights � /A �

from the latest game.
� /P �� /CENTER �� /BODY �� /HTML �
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Table 21. Form Used to Analyze Grading Rubric for Essay Question 47

Item Objective

HTML tags around all

HEAD section first
TITLE tags around Home of the USF Bulls

BODY section next
BGCOLOR and TEXT attributes in opening BODY tag
BGCOLOR=“green” TEXT=“gold”

Check out the highlights from the latest game. centered

ALIGN attribute in opening H1 tag
ALIGN=“right”

A tags around highlights
HREF=“hLights.htm”
Check out the and from the latest game. both outside of A tags
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Appendix K
Self-Repor t Measure of Pacing Preference

Name: SS#: - -

You will receive extra credit points toward EdTech for taking this survey.

The information you provide is of paramount importance in determining the merits
of the instructional format of the HTML portion of this course. It will aid in mak-
ing future improvements to it and will shed light on the instructional format most
preferred by students in general.

Your responses will be considered separately from your course performance by an
outside researcher, who will only know you by an independent number assigned
to you for the study. Your name and social security number will be converted to
this study number. Specifying this information here is necessary to make sure that
responses are placed into the correct groups for data analysis. Your name and
social security number will be used for this purpose only, and then will be deleted
from your responses. Your responses will be grouped with those of other students.
Reports of the findings will be in terms of groups rather than in terms of individu-
als. Your individual responses will not be reported to any officials associated with
this course or to any other individuals, so you may consider your responses to be
anonymous.

Thank you for your thoughtful consideration of the following questions. Please
record your name , social security number and answers directly on this survey
and on the scantr on provided.

1. Given a choice in a future class between live lectures and lectures prere-
corded on CD-ROM or video cassette, which would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Live Live Preference Prerecorded Prerecorded

1 2 3 4 5

2. Given a choice in a future class to learn in either a very large group with
100 or more students, a large group with 30-50 students, a small, self-made
group with 2-5 students, or alone, which would you prefer?

Prefer 100+ Prefer 30-50 No Preference Prefer 2-5 Prefer Alone

1 2 3 4 5
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3. Given a choice in a future class to learn at flexible, self-determined times or
at externally set, structured times each week, which would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Flexible Flexible Preference Structured Structured

1 2 3 4 5

4. Given a choice in a future class to hear all of the questions and answers of
fellow students in person or to have deferred access to select questions and
answers maintained in a Frequently Asked Questions (FAQs) archive, which
would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
All, Live All, Live Preference Select, Archive Select, Archive

1 2 3 4 5

5. Given a choice in a future class to break a one hour lecture into six 10-minute
lectures viewed at your discretion or to view the entire lecture all at once,
which would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Six 10-minute Six 10-minute Preference One 1-hour One 1-hour

1 2 3 4 5

6. Given a choice in a future class to complete assignments at a pace set by
yourself or at a pace set by the teacher, which would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Self Set Self Set Preference Teacher Set Teacher Set

1 2 3 4 5

7. Given a choice in a future class to use supplied grading rubrics to evaluate
your own work frequently at small, intermediate stages or to have a teacher
evaluate your work less often at two or three main junctures, which would you
prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Self, Frequent Self, Frequent Preference Teacher, Sparse Teacher, Sparse

1 2 3 4 5
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8. Given a choice between teacher-paced instruction using the lecture method
and self-paced instruction delivered via CD-ROM, which instructional format
would you prefer?

Really Prefer Somewhat Prefer No Somewhat Prefer Really Prefer
Teacher-paced Teacher-paced Preference Self-paced Self-paced

1 2 3 4 5
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Appendix L
Letter to Instructional Paradigms Exper t

Dear Expert on Teacher-Paced and Self-Paced Instruction,

Thank you for taking the time to evaluate the content validity of the measures
for this study. Your time and insight are greatly appreciated.

Please note that the overall purpose of the measures is to determine if differ-
ences exist between the responses of students in three treatment groups. The
treatments are focused on deadlines. All groups have the same deadlines. How-
ever, for one group, these are merely recommended. For another, they are con-
ditional with bonus points awarded for early submissions and penalty points de-
ducted for late submissions. For the third, they are absolute with no late submis-
sions accepted. Please keep this context in mind during your evaluation.

Aspects of Self-Pacing

The students will be asked to respond to eight self-report items after the treat-
ments have been administered. Each is bipolar in nature, requiring them to express
a preference for either self-paced instruction or instructor-paced instruction along
a five point scale. The questions cover common features of the learning environ-
ment which differentiate these two instructional approaches. They are listed below
in no particular order. Please look them over and then respond to the questions
that follow.

� Live lecture versus prerecorded lecture

� Learning in a large group versus a small group (possibly of size 1)

� Learning during structured class time each week versus flexible, self-determined
times

� Access to all students’ questions and answers in person versus online access
to select questions and answers

� One 1-hour lecture versus six 10-minute lectures

� Teacher set deadlines versus student set deadlines
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Appendix L (Contin ued)

1. Do you feel that the most important features that distinguish self-paced in-
struction from instructor-paced instruction have been included?

2. Please list any important features you feel have been left out.

3. Please list any included features you feel really are not important.

Self-Repor t Items

You will find the actual self-report items attached. Next to each item a box is
provided for your convenience in rating the clarity of the item as well as indicating
which value (1 or 5) represents the highest preference for self-pacing. Please
indicate whether or not you feel the item should be omitted or reworded. You may
make changes directly to the item and/or list any other comments you may have to
the right of the item.

Procrastination Level

Procrastination level will be measured in terms of the items listed below. It
is anticipated that the different treatment conditions, which focus on deadlines,
may yield different values for these items. Please consider them and answer the
questions that follow.

� average number of requests for deadline extensions per student

� average number of days late on assignments per student
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1. In the context of recommended versus conditional versus absolute deadlines,
do you feel that the most important indicators of student procrastination level
have been included?

2. Please list any important indicators you feel have been left out.

3. Please list any included indicators you feel really are not important.

I realize that your time is valuable and appreciate your evaluation of these mea-
sures. Thank you so much for your feedback. It will be put to good use.

Sincerely,

Tina L. Majchrzak
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Appendix M
Exper t Evaluation Form for Pacing Preference Measure

Key to Response Boxes

Self-Paced Circle 1 if the low end of the scale implies a preference for self-
pacing. Circle 5 if the high end of the scale implies a preference
for self-pacing.

Clear Circle Y if the question is clearly written. Otherwise, circle N, and
please suggest alternative wording.

Remove Circle Y if you feel this item should not be used. Otherwise, circle
N.

Reword Circle Y if you feel this item should be written differently, and
please suggest alternative wording. Otherwise, circle no.

Comments Please make any notes or further suggestions regarding the item
here.

1. Given a choice in a future class between lectures
recorded on CD-ROM and live lectures, which would
you prefer?

Prefer CD-ROM No Preference Prefer Live
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

2. Given a choice in a future class between lectures
recorded on video cassette and live lectures, which
would you prefer?

Prefer Video Cassette No Preference Prefer Live
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

3. Given a choice in a future class to learn either in a
large, nondescript group with 30-50 students or to learn
in a small, self-made group with 2-5, which would you
prefer?

Prefer Nondescript, 30-50 No Preference Prefer Self-made, 2-5
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:
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4. Given a choice in a future class to learn either in a
large, nondescript group with 30-50 students or to learn
alone, which would you prefer?

Prefer Nondescript, 30-50 No Preference Prefer Alone
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

5. Given a choice in a future class to learn either in a very
large, nondescript group with 100 or more students or
to learn in a small, self-made group with 2-5, which
would you prefer?

Prefer Nondescript, 100+ No Preference Prefer Self-made, 2-5
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

6. Given a choice in a future class to learn either in a very
large, nondescript group with 100 or more students or
to learn alone, which would you prefer?

Prefer Nondescript, 100+ No Preference Prefer Alone
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

7. Given a choice in a future class to learn at flexible, self-
determined times or at externally set, structured times
each week, which would you prefer?

Prefer Flexible No Preference Prefer Structured
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

8. Given a choice in a future class to hear all of the ques-
tions and answers of fellow students in person or to
have access to select questions and answers online in
a Frequently Asked Questions (FAQs) archive, which
would you prefer?

Prefer All, Live No Preference Prefer Select, Archive
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

9. Given a choice in a future class to break a one hour
lecture into six 10-minute lectures viewed at your dis-
cretion or to view the entire lecture all at once, which
would you prefer?

Prefer Six 10-minute No Preference Prefer One 1-hour
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:
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10. Given a choice in a future class to complete assign-
ments at a pace set by yourself or at a pace set by the
instructor, which would you prefer?

Prefer Self Set No Preference Prefer Teacher Set
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:

11. Given a choice between instructor-paced instruction
using the lecture method and self-paced instruction de-
livered via CD-ROM, which instructional format would
you prefer?

Prefer Instructor-paced No Preference Prefer Self-paced
1 2 3 4 5

Self-Paced 1 5
Clear Y N
Remove Y N
Reword Y N

Comments:
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Appendix N
Exper t Evaluation Form for Assignments

Dear HTML Expert,

Thank you for taking the time to evaluate the content validity of the assignments
for this study. Your time and insight are greatly appreciated.

The students will be asked to create the Web site described in the course-
ware completing eight intermediate assignments. Please see provided course-
ware for details. For the first two assignments, the students are provided with the
source HTML, so that they may focus on learning the development cycle of making
changes in a text editor and viewing them by refreshing the browser window. They
are also provided with all necessary images.

A list of the objectives covered by the assignments appears below followed by
the rubrics that will be used to grade the eight assignments. To view the complete
form of the rubrics provided to the graders, including graphical directions, please
refer to the provided courseware. For each rubric listed below, please indicate
which of the ten objectives you feel it measures by placing a value between 1 and
10 in the box next to each one. If you do not feel it measures any of them, put
an N in the box. If you feel it measures more than one or are not sure which
it measures, please list all possibilities with the most appropriate one listed first.
Finally, if you feel the rubrics for a given assignment measure any other objectives
implicitly that you have not already listed for any of the individual rubrics, please
list these objectives in the box at the end of the list of rubrics for the assignment.

I realize that your time is valuable and appreciate your evaluation of these mea-
sures. Thank you so much for your feedback. It will be put to good use.

Sincerely,

Tina L. Majchrzak
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Objectives

1. Browser Basics

� View a page created and saved on the local machine� Recognize the forgiving nature of HTML interpreters

2. Development, Design, and Style

� Understand the importance of writing readable HTML code� Understand the merits of using a template file� Be aware of the need to Refresh/Reload a document to see changes

3. Document Structure

� Include a link to another page� Demonstrate knowledge that HTML documents are comprised of two
main sections, the HEAD and the BODY� Demonstrate knowledge that HTML documents are designated with
opening and closing HTML tags that surround the content

4. Tags and Attributes

� Use tags and attributes correctly� Demonstrate an understanding of how tags and attributes work by be-
ing able to look up and use tags and attributes not discussed formally
in the courseware� Set the title displayed in the title bar of the browser� Set the background, text, and link colors

5. Text Style

� Physically markup text (bold, change relative font size)� Logically markup text (heading level)� Center text
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6. Lists

� Include an ordered (numbered) or unordered (bulleted) list� Include a number or bullet� Set the bullet type for a bulleted list

7. Images

� Include a simple image� Appropriately set the COORDS attribute of the AREA tag in a client-
side image map, given coordinates for a clickable region on an image� Turn off the border for a clickable image� Use the mouseOver and mouseOut attributes of the IMG tag

8. Tables

� Use the rowspan, nowrap, and valign cell attributes� Set the attributes of a table� Designate table rows� Designate header and data cells

9. Frames

� Create a frames version of a Web site� Set the target of a link to a specific frame, to the top level window, or
to a new window� Use the NOFRAMES tag to display alternative content

10. Forms

� Include an INPUT element of TYPE text� Include an INPUT element of TYPE radio� Include an INPUT element of TYPE reset� Include an INPUT element of TYPE submit� Call a cgi-script to process the information in specific form elements
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Assignment Rubrics (annotated with expert’s responses)

1. Create Index Page (see Figure 2 for final form of page)

4 “Student’s Name” Home Page appears on title bar

5,4,3 “Student’s Name” appears on page

5 Name and hyperlinks are centered

5,4 Name appears in bigger text size

4 Name is dark blue

5,4,3 Currency entity symbol is used between and around textual hyperlinks

3,4 Links are maroon (or black if clicked)

4,3 For hyperlinks, only the word (and not blank space) is underlined

4,3 Background is pale yellow

2,1 Other implicit objectives you feel the assignment covers

2. Create Template File

3,4 “Student’s Name” Home Page appears on title bar

4,3 BGCOLOR is set to some value

3,4 “Student’s Name” appears in copyright notice between HTML com-
ment tags

4,3 TEXT color set to some value

4,3 LINK color set to some value

4,3 VLINK color set to some value

4,3 ALINK color set to some value

2,1 Other implicit objectives you feel the assignment covers
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3. Create Personal Page

4 : Personal appears on title bar

5 Personal Facts text centered

5 Paragraph not centered

5,4,3 Navigational hyperlinks centered

5 H1 tag used for title

2,1 Other implicit objectives you feel the assignment covers

4. Create Links Page

3,4 Links all work

6 Open circles for bullets

5,3 Ergonomics defined

5,3 Dangers of radiation discussed

5,3 Effects on eyes discussed

5,3 Methods of protecting eyes discussed

5,3 Effects on arms and hands discussed

5,3 Methods of protecting arms and hands discussed

5,3 Effects on skeleton discussed

5,3 Methods of protecting skeleton discussed

6,5 All paragraphs in bullet indented same amount

1,2,9 Other implicit objectives you feel the assignment covers

5. Add Images

7 Image appears on index page
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7 For all text in image on index page, mouseOver works

7 For all text in image on index page, mouseOut works

7,4 All image hyperlinks work

7 No rectangle appears around image on index page

3,4 All textual hyperlinks work below image on index page

7,4 All navigational images in place on personal page

3,4,2 For personal page, personal hyperlink disabled

3,4,2 For personal page, all image hyperlinks other than personal work

3,4,2 For personal page, all textual hyperlinks other than personal work

7 For personal page, mouseOver works for all navigational images

7 For personal page, mouseOut works for all navigational images

7 No rectangle appears around image on personal page

1 Other implicit objectives you feel the assignment covers

6. Create Professional Page

8 Table title spans all three columns

8 Table border visible

8 MS Windows 95 stays on one line regardless of browser window size

8 Specific languages, environments, and tools appear on different lines

7 All navigational images in place on professional page

3,4,2 Professional hyperlink disabled

3,4,2 All image hyperlinks other than professional work

8 Table header cells created with TH tags

1 Other implicit objectives you feel the assignment covers
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7. Update Links Page

9 splash.htm file loaded initially

9 Hyperlinks in left frame display in right frame when clicked

9 Hyperlinks in right frame display in full browser window

7 All navigational images in place

3,4,2 Links hyperlink disabled

3,4,2 All image hyperlinks other than links work

9,3,4,2 Hyperlinks in bottom navigation frame display in full browser window

9 NOFRAMES tag present in HTML source code

1 Other implicit objectives you feel the assignment covers

8. Update Personal Page

10 User may only type up to three items in each textfield

10 Clicking a radio button turns others off

10 Clicking clear button clears form elements

10 Clear text appears on clear button

10 Process Request text appears on button

10 Form correctly converts between hexadecimal FF 0 33 and decimal
255 0 51

4,1,2 Other implicit objectives you feel the assignment covers
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Appendix O
Self-Repor t Measure of Stud y Group Patterns

Name: SS#: - -

We realize that some of you may have formed study groups for this class, in which
you work on assignments and study for exams together. In order to support a con-
sistent experience for the members of these groups and to simplify data analysis
for the study associated with the HTML lab, we request that you supply us with
some information.

Thank you for your careful consideration of the following questions.

1. Are you a member of a study group for this
class? If yes, go to question 3. If no, go to ques-
tion 2.

Yes No

2. Do you hope to join a study group for this class?
If yes, continue. If no, stop and turn in this sheet.

Yes No

3. If you answered yes to either question 1 or 2,
please list the first and last names (to the best
of your knowledge) of the students in your study
group, the group you hope to join, or the group
you hope to form.
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Appendix P
Self-Repor t of Assistance Received

Name: SS#: - -

We solicit your aid in determining how to analyze the data regarding assignment
and test scores for the HTML portion of the class. Depending on which students
worked together and what groups they were in, the data must be analyzed with
different procedures. It does not matter if you worked alone, with fellow students,
and/or received aid from a course official and/or an outside source. This infor-
mation will merely help us determine how to analyze the data. Again, your name
and social security number will be replaced with your study number, and you may
consider your answers to be anonymous.

Please fill in your name and social security number above and cir cle the most
appr opriate response belo w or write in an answer. Thank you for your careful
consideration of these questions.

1. What percentage of the time did you work on the HTML assignments with
fellow classmates?

0 20 40 60 80 100

2. Please list the classmates with whom you worked.

3. How often did you receive help completing the HTML assignments from one
of the course officials (a course facilitator, a course assistant)?

never rarely sometimes often always

4. How often did you receive help completing the HTML assignments from an
outside source?

never rarely sometimes often always
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5. How many of the HTML assignments out of eight would you say you did
completely on your own?

0 1 2 3 4 5 6 7 8

6. How many hours per week did you spend completing the assignments?

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15+

7. What did you like most about the HTML lessons and assignments?

8. What did you like least about the HTML lessons and assignments?

9. What recommendations would you make for improving the courseware and/or
assignments?
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Free Form Responses from Students

On the day the posttest was administered, the students were asked “What did you
like most about the HTML lessons and assignments?” Their actual responses and
the identified response categories appear below.

1. Nothing� nothing� (blank)

2. Pride in own accomplishments� pride in completing assignments� feeling like a professional� enhanced computer skills� outcome of hard work

3. Relevant, interesting material and assignments� learning HTML language� learning how to make Web pages� challenging/stimulating material� relevant material� interesting material� first basic step-by-step assignments (2-4)� final product� learning about browsers� graphics and colors� making swappable images� making frames� learning terminology associated with Web pages

4. Content on demand� could work at home� self-paced access to content� fast-paced� CD-ROM format (versus lecture)� reference tool for the future
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� ability to review material over and over� could skip parts I already knew

5. Convenient submission process� ability to submit work via e-mail� immediate confirmation of assignment submission� due at midnight

6. Exposure to different instructional paradigm� exposure to a different teaching approach

7. Tutorial relationship with assistant� being able to get one-on-one help when needed� helpful assistant

8. Examples, layout of lessons, and small steps� examples� clear, easy to use CD-ROM� organized� lessons broken down into small steps� having weekly assignments

9. Narration� narration helpful, when could be heard� preferred narration over written instructions

The students also were asked “What did you like least about the HTML lessons
and assignments?” Their actual responses and the identified response categories
appear below.

1. Time consuming� too time consuming� competed with other assignments
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2. Courseware layout� difficult to navigate� not able to bookmark, had to start from index every time� need print option on reference material� not well organized� flipping between notepad and courseware� flipping between assignments and lessons difficult with only one window
available, have two instead� CD-ROM not user-friendly

3. Instruction not adequate� vague, hard to understand� needs more detail, especially later assignments� insufficient supplemental resources� need handouts� needs more examples� need examples that match the assignments more closely� there were mistakes� unnecessary material covered added to confusion� needed help section� needed FAQ section� needed trouble-shooting section� break information down more

4. Assignment requirements not clear� not clear what to do� missing important information� assignment 5 on images

5. Material and assignments too hard� too hard for students with little to no computer experience� not geared toward the computer novice� project scarey� terminology a barrier for novice students
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� lesson on HTML terminology first� material too hard� assignments required previous knowledge of HTML� some assignments did not match tutorial examples� assignments harder than tutorial examples, always required something
more� (later) assignments too hard� assignments too long� too many assignments� hard to match examples shown� too much research required for ergonomics assignment

6. Prefer alternative teaching paradigm� CD-ROM should be supplemental, not primary resource� information not covered in class� should take questions and discuss material in class� teacher should be sole provider of course information� rigid format without live help� just a way for the instructor to be lazy� it should be a group project� should be done in lab setting with small number of students each at a
computer� allow more group work� individual assignment due dates not announced in class, had to have
computer to review them� no one to talk to� no teacher available to help� not having face to face discussions� demonstrations would be helpful

7. Narration� narrator did not hold attention� narration boring� same voice over and over� said the same thing every time the CD-ROM started
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� narration forced me to go faster than desired� not geared toward visual learners� should have textual instructions as well� no written instructions accompanying narration� provide printed booklet as well� use less voice prompts� it gets really annoying when you’re frustrated� a bit wordy

8. Technical difficulties� CD-ROM of poor quality� not given password� CD-ROM got corrupted� CD-ROM crashed� CD-ROM not compatible with Macintosh� home computer developed a virus� not readable in some labs on campus� should use professional to record narrations, narrator not clear� narrators voice seems stiff� narration choppy

9. Submission procedure� did not like submission procedure� submit with floppy instead of electronically� transformation of work during transmission� work not being received when sent� not clear how to submit assignments� submission process unclear

10. No sound� no sound� volume too low
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11. Material not stimulating and relevant� boring� unable to pursue a more creative direction� only programmers need this information� focus should be on teaching, not building a Web page� not sure how assignments help teachers� focus was on technical tools, not educational applications of them� assignments monotonous� material redundant

12. Prefer WYSIWYG (What you see, is what you get.)� page making programs easier to use and more understandable� HTML is obsolete with all of the shortcuts built into other programs� did not like having to use Notepad� HTML outdated, Flash 4.0 is the wave of the future� teachers do not need HTML� why are we learning HTML when other easier, more time efficient pro-
grams exist

13. Interaction with teaching assistants and instructors� assistants took 6-7 days to respond to e-mail� delay in grading too long� corrective feedback inadequate� hard to ask questions� no night time office hours� hard to get to assistants’ office hours� assistants’ not always there during office hours� no help from course assistant� assistants (and professor) did not know how to do the assignments� assistant had still not tried assignment 2 days before it was due� assistants not willing to help
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14. Deadlines� differed from how other deadlines were handled in the class� first assignment due too soon� CD-ROMs needed to be distributed earlier� spread out deadlines more� have one assignment due per week� don’t have 2 assignments due on the same day� not have 3 and 4 due at same time� should have late deadline for last two also� forced to move on before ready due to deadlines� pace seemed harried� assignments rushed� felt torn - turn it in on time and not understand or understand and turn it
in late for no points� not enough time to complete assignments� have no deadlines� I needed more time

15. Unfair grading� it hurt our grades� grading unfair� should not have been graded� make it for extra credit� worth too many points (relative to other labs)� assignments worth too many points� not worth enough points for the amount of work it took� point distributions for individual assignments not appropriate� grading rubric too strict� I received zeros when I did the work� I thought it worked, but lost points� having a posttest where reference material is not available

16. Forced participation in study� felt like forced to participate in a study� felt like a lab rat
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� people got different parts of the assignments� the software was tested on us� different deadline contingencies unfair

17. Feeling of failure and defeat� I did very poorly� I failed this lab� I couldn’t even complete some of the assignments� I just kept guessing until it looked right� made me not want to learn more about computers� frustration and disappointment in never getting it to work� I had to have 100% help� all we did is copy, not really learn� frustrating when I couldn’t get it to work� my own procrastination� always having to ask for help and stress about it� I did not receive full credit for anything� I almost gave up on the whole thing� I needed a lot of assistance� It would have been nice to have ended up with an actual web page� I gave up

Finally, the students were asked “What recommendations would you make for im-
proving the courseware and/or assignments?” Their actual responses and the
identified response categories appear below.

1. Either reduce the amount of work or give more time to complete it.� don’t make 2 big assignments due each week� break longer assignments into smaller steps� less material� kill section on ergonomics� longer time to do work
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2. Provide more assistance.� 24 hour hotline� do it in a lab with teacher on hand to answer questions� hand disks out in lab and address problems together right away� FAQ button

3. Augment course material.� detailed, step by step instructions for completing assignments� more examples� solution code after submission� fill in missing information for assignment 5

4. Alter the instructional paradigm somewhat.� have some lecture also� allow for more creativity� allow students to submit work in groups

5. Make sound accessible on more machines and easy to mute.� fix sound to work on more machines� put on a mute button

6. Provide option for printed material.� print syllabus at least� booklet to accompany CD-ROM� print option on reference material

7. Make HTML unit extra credit rather than required.� extra credit instead
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Survey on Platf orm and Browser Usage

1. Place an X next to the location of the computer you most often use to com-
plete class assignments.

home

open use lab in Education

other open use lab on campus (please specify which one: )

other (please specify: )

2. Place an X next to the type of computer you most often use to complete class
assignments.

PC with Windows 98

PC with Windows 95

PC with Windows (not sure if 95 or 98)

MAC

other (please specify: )

3. Place an X next to the browser you most often use.

Netscape Navigator 3

Netscape Navigator 4

Netscape Navigator 4.6

Netscape Navigator 4.7

Netscape Navigator (not sure which version)

Internet Explorer 4

Internet Explorer 4.5

Internet Explorer 5

Internet Explorer (not sure which version)

AOL

Other (please specify which one: )
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C Code to Anal yze Data Via Randomization
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Appendix U
Contents of CD-ROM

The CD-ROM accompanying the dissertation includes a copy of each of the
four courseware versions used in the study. Three versions, 1.2r, 1.2c, and 1.2a,
were delivered to the students, depending on the treatment condition to which they
were assigned. The fourth version, 1.2, was utilized by the course officials. The
only difference between the student versions was the discussion of deadlines. The
teacher version allowed users to select the treatment condition and to review the
language presented to all students. The student versions had specific links allow-
ing them to contact course officials easily. The teacher version provided tools for
logging deadline extension requests and for grading submissions as well as a list
of all students and the treatments to which they were assigned. Version 1.4 of the
courseware is also included on the CD-ROM. Study specific information, includ-
ing exact deadlines, has been removed or altered, so that the courseware may
be utilized by a more general audience. Version 1.4 incorporates improvements
which allow the user to turn off the sound, to view the courseware on a Windows
98 PC using either Internet Explorer 5 or Netscape Navigator 6.1, and to hear the
narrations using QuickTime Player 5.0.2. It also includes an updated index and
copyright information as well as narration corrections and display enhancements.

The CD-ROM also contains information on the assignments completed by the
students, including working product versions, solution code, and grading rubrics.
In addition, the complete dissertation is accessible in PDF format, and the defense
may be reviewed in whole or in part. It consists of one video segment presented
in MOV format and numerous audio segments presented in MP3 format. The raw
data in Appendix T are provided in a format which is easy to access via an anal-
ysis program such as SAS. Finally, source code for conducting the randomization
tests (C) and more traditional analyses (SAS) as well as for generating the graphs
(gnuplot) in the dissertation are provided.
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