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Abstract Numerous instructional design models have been proposed over the past sev-
eral decades. Instead of focusing on the design process (means), this study investigated
how learners perceived the quality of instruction they experienced (ends). An electronic
survey instrument containing nine a priori scales was developed. Students responded from
89 different undergraduate and graduate courses at multiple institutions (n = 140). Data
analysis indicated strong correlations between student self-reports on academic learning
time, how much they learned, First Principles of Instruction, their satisfaction with the
course, perceptions of their mastery of course objectives, and global course ratings. Most
importantly, these scales measure principles with which instructional developers and
teachers can evaluate their products and courses, regardless of design processes used:
provide authentic tasks for students to do; activate prior learning; demonstrate what is to be
learned; provide repeated opportunities for students to successfully complete authentic
tasks with coaching and feedback; and help students integrate what they have learned into
their personal lives.
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Problem

Numerous instructional design theories and models have been proposed in the literature
(Reigeluth 1983, 1999; Visscher-Voerman and Gustafson 2004). Eight models and theories
were described by their authors in Reigeluth (1983). Twenty-three were discussed in
Reigeluth’s second volume (1999). Visscher-Voerman and Gustafson (2004) indicated that
Andrews and Goodson (1991) and Gustafson and Branch (2002) had evaluated 40 such
models. Visscher-Voerman and Gustafson (2004) did a qualitative study of 24 design
practitioners to see whether there is a gap between theory and practice. They analyzed and
compared design processes that these practitioners used and documents they produced.
These practices were grouped by Visscher-Voerman and Gustafson according to instruc-
tional paradigm or philosophy: instrumental, communicative, pragmatic and artistic.

Presumably, these various design theories and practices must be working to some extent,
or else instructional designers would not be using them. Do any of these theories or practices
result in higher student learning achievement—i.e. result in more effective instruction?

Maccia (1987) proposed an epistemology in which he described three kinds of cogni-
tion: (1) knowing that, (2) knowing that one, and (3) knowing how (cf. Estep 2003). He
identified six kinds of know-how (cf. Frick 1997). What is noteworthy in Maccia’s cate-
gories of know-how is the distinction between means and ends. Some ends can be achieved
only one way, such as opening a combination lock. There is only one way to do it correctly.
Other ends can be achieved in different ways, such as multiple routes to a distant city—e.g.
by air, by auto, or by train. Instructional design theories and models are means to an end;
they are prescriptions for how to design instruction. The end is an instructional product, a
workshop, course, courseware, etc. Clearly, there is more than one means to such an end,
as evident in the numerous instructional design theories and models.

Rather than focusing on which design process is more effective or preferable, Merrill
(2002) identified commonalities among these various means, which he referred to as First
Principles of Instruction:

The premise ... is that there is a set of principles that can be found in most
instructional design theories and models and even though the terms used to state
these principles might differ between theorists, the authors of these theories would
agree that these principles are necessary for effective and efficient instruction. This
premise also assumes that these design principles apply regardless of the instruc-
tional program or practices prescribed by a given theory or model. If this premise is
true, there will be a decrement in learning and performance when a given instruc-
tional program or practice violates or fails to implement one or more of these first
principles. (p. 44).

Merrill (2002) identified five First Principles:

(1) learning is promoted when learners are engaged in solving real-world problems;
(2) learning is promoted when existing knowledge is activated as a foundation for new
knowledge;
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(3) learning is promoted when new knowledge is demonstrated to the learner;

(4) learning is promoted when new knowledge is applied by the learner;

(5) learning is promoted when new knowledge is integrated into the learner’s world.
(pp. 44-45)

Merrill (2007, in press) has subsequently suggested a “pebble in the pond” approach to
instructional design in which learners are engaged in a series of simple-to-complex, whole,
real-world tasks. This approach is yet another means to an end, but based on application of
First Principles of Instruction and to some extent the Elaboration Theory of Instruction
(Reigeluth and Stein 1983).

The present authors empirically investigated Merrill’s claim by asking students about
their learning experiences in college courses. Instead of focusing on the means (the design
process), we have focused on the ends (student perceptions of the quality of teaching and
learning). As an initial study, we asked students about their experiences of these first
principles of instruction in college courses they had recently taken or had nearly finished.
We also considered Kirkpatrick’s (1994) levels of evaluation, which have been used for
more than five decades in non-formal educational settings such as business and industry.
Those four levels of evaluation are: (1) learner satisfaction with the training, often referred
to as a “smiles test” or reaction, (2) learning, (3) transfer of learning to the learner’s job or
workplace,1 and (4) impact on the overall organization to which the learners belong. With
respect to Level 2 (student learning), the current study utilized students’ self-reported
grades, their perceptions of their learning progress (how much they learned) and mastery of
course objectives. Cohen (1981) and Kulik (2001) have indicated that many studies have
identified positive correlations of self-reports with objective assessments in college cour-
ses. In Cohen’s (1981) meta-analysis of 41 independent studies of 68 multi-section courses,
the average correlation between self-reports of student learning progress and their learning
achievement on objective common exams was 0.47. Finally, we asked students to report on
their academic learning time—their successful engagement in tasks, activities and prob-
lems that were related to course objectives (cf. Berliner 1990; Fisher et al. 1978; Squires
et al. 1983). Our research question was: What is the relationship of these factors with First
Principles of Instruction?

Method

A survey instrument was constructed containing items targeting academic learning time
(ALT), Merrill’s First Principles, and Kirkpatrick’s levels of evaluation (1 and 2), in
addition to global ones similar to those reported in Cohen (1981), which indicated overall
ratings of the course and instructor. Each set contained five? items intended to measure the
respective construct (scale).

The paper version of the instrument was reviewed by six faculty members. Based on
their feedback, wording of items considered to be confusing or ambiguous was modified.
Items were randomly ordered for the nine scales and the instrument was converted to a
Web survey, which can be viewed online at: http://www.indiana.edu/ ~ edsurvey/evaluate/.

' It should be also noted that Kirkpatrick’s Level 3 is very similar to Merrill’s Principle 5 (integration). We
did not attempt to measure Kirkpatrick’s Levels 3 and 4.

2 1t should be noted that a minimum of two items is needed to determine internal consistency of a scale
(Cronbach’s o) on a single instrument administration.
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Between May 2006 and January 2007, 156 respondents participated in the survey.
Respondents were volunteers who learned about the survey primarily through e-mail from
their instructors at several universities, and through e-mail to student organizations. Before
beginning data analysis, a total of 16 cases were eliminated because they were either test
cases or contained no data, leaving a total of 140 cases for analysis.

For data analysis, the Type I error rate was p < 0.05 for this study. Since we did 100
statistical tests, each particular statistical test was only considered significant if
p < 0.0005. This was to prevent inflation of the Type I error rate when so many statistical
tests were performed (1 — (1 — 0.0005)'%° = 0.0488; cf. Kirk 1995, p- 120).

Results

Data indicated that respondents evaluated a wide range of courses with relatively few
respondents from any given course. A content analysis of qualitative responses (text) to the
question about the course title or content was conducted. Eighty-nine different subject areas
were mentioned by 130 respondents. While courses in business (33), medicine (22), educa-
tion (18), and computers and technology (13) appeared more frequently than others, a wide
range of subjects was represented. In addition, students indicated that they were, by and large,
taught by different instructors. This is consistent with the wide range of course topics.

In Table 1, it can be seen that 93 females and 43 males responded to the survey (4 did
not report gender). While it may appear that a disproportionate number of females
responded, for the scales investigated in this study, there were no significant associations
between gender and academic learning time, learning progress, student satisfaction, first
principles, grades, and course ratings. Additionally, there were no significant associations
between gender and other demographics.

Table 1 also displays responses of students with respect to the grade they either
expected to receive in the course they were evaluating or which they did receive.
Approximately two-thirds got A’s and about 21% B’s. It is unclear from these data alone
whether this may be evidence of grade inflation, or an indication that those respondents
who were higher achieving students were more likely to respond to the survey than lower
achieving students.

Since grades were not anticipated to be a discriminating factor among respondents, they
were also asked: “With respect to achievement of objectives of this course, I consider
myself a .” Choices were master, partial master and nonmaster. Table 1 indicates that
only 25% of respondents reported that they had mastered course objectives, even though
87% received A’s or B’s (see above). About 62% of students considered themselves as
“partial masters” of course objectives and 12% reported themselves as “nonmasters”.

Relationships among variables

Gender was not significantly related to overall course rating,’ expected or received grade,*
mastery level,” or to class standing.® The chi square between gender and mastery level

30 = great, 1 = average, 0 = awful
44=A,3=B,2=C,1=D,0=F
52 = master, 1 = partial master, 0 = nonmaster

65— graduate, 4 = senior, 3 = junior, 2 = sophomore, 1 = freshman, 0 = other
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Table 1 Descriptive statistics
on respondent and course
demographics

Frequency %

Gender
Female 93 66.4
Male 43 30.7
Missing 4 29
Total 140 100.0
Class Rating: I would rate this class as:
Great 81 579
Average 44 314
Awful 13 9.3
Missing 2 1.4
Total 140 100.0
Expected Grade: In this course, I expect to receive (or did receive) a

grade of:
A 92 65.7
B 30 214
C 6 43
D 0.7
N/A or Don’t know 10 7.1
Missing 1 0.7
Total 140 99.9

Progress: With respect to achievement of objectives of this course,

I consider myself a:

Master 35
Partial master 87
Nonmaster 17
Unknown 1
Total 140
Class Standing: I am a:

Freshman 23
Sophomore 19
Junior 23
Senior 19
Graduate 48
Other 7
Missing 1
Total 140
Course Setting: I took this course:
Face to face 97
Blended 3
Online 34
Missing 1
Total 140

25.0
62.1
12.1

0.7
99.9

16.4
13.6
16.4
13.6
343
5.0
0.7
100.0

69.3
5.7
24.3
0.7
100.0
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approached significance (3> = 6.27, df = 2, p = 0.043, n = 136). Slightly more males
considered themselves to be masters than expected, and slightly fewer females considered
themselves as masters than expected if there were no relationship. There was a weak
relationship between gender and class standing. An ANOVA was performed, resulting in
F = 2194, df = 1,134, p = 0.004. The average male was a senior (mean = 3.81) and the
average female a junior (mean = 2.96). A chi-square analysis indicated that a few more
males were graduate students than expected, and a few more females were freshmen than
expected. However, it was not significant (p = 0.135).

There was a significant association between class rating and mastery of course objec-
tives (p = 0.319, p < 0.0005, n = 138). Students who considered themselves masters of
course objectives were more likely to rate the course as “great”. There was also a sig-
nificant correlation between student reports of mastery level and self-reported course
grades (p = 0.373, p < 0.0005, n = 129). It is also noteworthy that students’ expected or
received course grades were very weakly associated with their ranks of overall course
quality (p = 0.192, p = 0.030, n = 128, p? = 0.037). None of the remaining associations
among these variables was statistically significant.

Scale reliabilities

To determine the reliability of each scale, all 5 items in each scale were initially used to
compute internal consistency with Cronbach’s o coefficient. Items that were negatively
worded had their Likert scores reversed. Since one of the goals was to reduce the number
of items (to make the tool more efficient) while maximizing scale reliability, items were
removed from each scale one at a time until no item could be removed without decreasing
the o coefficient (Table 2). As is standard procedure for scale construction, the reliability
reported for each scale is that with the remaining items. Further detail about items and
reliability analyses is provided online at: http://education.indiana.edu/ ~ frick/TALQs.pdf
and Appendix A.

To examine the relationships among the scales themselves, the five First Principles were
combined into a single scale score for analyses.

It can be seen in Table 3 that the combined First Principles scale correlated very highly
with ALT, perceived Learning Progress, Satisfaction, and the overall Instructor/Course

Table 2 Summary of scale

reliabilities Scale *
Academic Learning Time 0.85
Learning Progress 0.97
Global items from BEST form 0.92
Learner Satisfaction 0.94
Authentic Problems 0.81
Activation 0.91
Demonstration 0.88
Application 0.74
Integration 0.81
First Principles (combined) 0.94
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Table 3 Spearman’s p correlations among scales

First ALT Learning Satisfaction Mastery Class BEST
principles progress rating rating
First principles p 1.000
N 114
ALT p 0.682%* 1.000
N 111 137
Learning p  0.823%* 0.602%* 1.000
progress N 110 128 131
Satisfaction p  0.830%* 0.515%* 0.874%%* 1.000
N 112 132 128 135
Mastery p 0.341%* 0.470%* 0.301%%* 0.361%* 1.000
N 113 136 130 134 139
Class rating p  0.735%%* 0.496** 0.760%* 0.853** 0.319%* 1.000
N 112 135 129 133 138 138
BEST rating p 0.867** 0.605%* 0.759%%* 0.859%* 0.386** 0.799**  1.000
N 112 134 128 132 135 134 136

*#* Correlation is significant (p < 0.0005, 2-tailed)

Rating (BEST). The correlation with perceived student Mastery was less strong but
nonetheless highly significant. Note that the Class Rating and BEST Rating (global items)
are indicators of perceived overall quality by students and are also correlated very highly.
As expected and consistent with past research, ALT is correlated significantly with per-
ceptions of Learning Progress. ALT is positively correlated with Mastery Level and with
Course Grade (not shown in Table 3). The ALT scale is also correlated with the BEST
Rating (global items of overall course and instructor quality), with overall Class Rating,
and with Learner Satisfaction.

These results are very strong as a group. ALT is correlated positively and significantly
with student’s self-reported Learning Progress, which is consistent with past studies of
ALT. ALT is also correlated positively and significantly with students’ Mastery of course
learning objectives. This can be interpreted to mean that students who agreed they fre-
quently engaged successfully in problem-solving and learning tasks also agreed that they
mastered course objectives and received (or expected to receive) a high grade. Further-
more, those participants also agreed that theirs was an excellent course and they were very
satisfied with it.

Additionally, the evidence supports a strong relationship between ALT and First
Principles of Instruction. Students who agreed that First Principles were used in the course
also agreed that they were frequently engaged in successfully solving problems and doing
learning tasks. It appears, from a student’s perspective, First Principles being used in a
course is associated with high quality instruction, students’ satisfaction and their percep-
tion of learning a lot (Learning Progress). There are many other highly significant and
strong correlations in Table 3. Space precludes further discussion here.

It is noteworthy that none of the demographic variables (in Table 1) was related to
measures reported in Table 3. Univariate ANOVA’s were performed with Gender, Class
Standing, and Course Setting as independent variables and with the measures in Table 3 as
dependent variables. None of the F values was significant at p < 0.05. Thus, perceived use
of First Principles, ALT, Learning Progress, Satisfaction, Mastery, Class Rating or BEST
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Table 4 MAPSAT results for the pattern: If ALT and First Principles, then Learning Progress

ALT Agreement

No Yes
First Principles Agreement First Principles Agreement
No Yes No Yes
Learning Progress Learning Progress Learning Progress Learning Progress
Agreement Agreement Agreement Agreement
Count Count Count Count
No 15 1 5 1
Yes 7 9 5 64

Rating do not differ according to gender, to year in school, or to whether the course was
taught face-to-face or online.

Pattern analysis (MAPSAT)

The Spearman p coefficients indicate correlations of ranks of ordinal measures. While
there were numerous highly significant relationships, the specific patterns that show
temporal relations among three or more variables are not shown. For example: If students
agreed that ALT occurred during the course, and if they also agreed that First Principles
occurred during the course, then what is the likelihood that they agreed that they learned a
lot in the course (i.e., Progress)? This is a temporal pattern. MAPSAT (Mapping and
Analyzing Patterns and Structures Across Time) is an alternative way of approaching data
analysis (Frick 1990, 2005; Frick et al. 2006).” In the present study, we wanted to know: if
ALT and First Principles occur, then what is the likelihood that students will learn a lot,
master course objectives, or feel satisfied with their instruction?

In Table 4, results are presented for the MAPSAT pattern: If student agreement with
ALT is Yes, and if student agreement with First Principles is Yes, then student agreement
with Learning Progress is Yes?

It can be seen in Table 4 that there were a total of 65 occurrences of the antecedent
condition. Given that the antecedent was true, the consequent (student agreement with
Learning Progress is Yes), “followed” in 64 out of those 65 cases, which yields a con-
ditional probability estimate of 64/65 or 0.985. Next we investigated: If student agreement
with ALT is No, and if student agreement with First Principles is No, then student
agreement with Learning Progress is Yes? It can be seen that the antecedent occurred a
total of 22 times, and the consequent occurred in 7 out of those 22 cases, for a conditional
probability estimate of 7/22 = 0.32. Thus, about 1 out of 3 students agreed that they
learned a lot in the course (Learning Progress), given that they did not agree that ALT and
First Principles occurred.

This can be further interpreted: When both ALT and First Principles occurred, students
were more than three times as likely to agree that they learned a lot in the course, compared to
when ALT and First Principles were reported not to have occurred (0.985/0.32 = 3.09). This
same pattern was repeated for the additional variables. The estimated odds of Learner

7 Frick (1990) used Analysis of Patterns in Time (APT). MAPSAT is a more comprehensive methodology
that includes mapping and analysis of temporal patterns and structure of systems relations—previously
called APT&C in Frick et al. (2006).
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Satisfaction when both ALT and First Principles are present compared to when both are not
were about 3.6 to 1. The odds were about 4.75 to 1 that an Instructor/Course was viewed as
outstanding by students when ALT and First Principles were reported as both present versus
both absent. Finally, students were nine times more likely to agree that they mastered course
objectives when they also agreed that both ALT and First Principles occurred during the
course.

It is interesting to note that 16 out of 25 students judged themselves to be Partial
Masters of course objectives although they disagreed that ALT and First Principles
occurred. Thus, about 64% of students report that they achieve objectives to some degree
even in the absence of both ALT and First Principles.

Discussion

Results of analysis of patterns in time (MAPSAT) are consistent with correlational results
in Table 3, but make more clear the relationships between three or more variables without
being restricted by linear assumptions in regression analysis. MAPSAT results indicated
that students were three to five times more likely to agree or strongly agree that they
learned a lot and were satisfied with courses when they also agreed that First Principles of
Instruction were used and students were frequently engaged successfully (ALT). Students
were nine times more likely to report mastery course objectives when both First Principles
and ALT were reported to have occurred, compared with their absence. Results from this
study provide the strongest empirical support thus far for First Principles of Instruction
(M. D. Merrill, personal communication, March 2007).

How valid are course evaluations?

One might be critical of student ratings of courses, as was the first author of this study—
prior to conducting an extensive review of research. One may believe that course evalu-
ations are at best “smiles tests” or “reactionnaires” (what Kirkpatrick refers to as Level 1
evaluation). Significant data from numerous empirical studies changed this erroneous
belief. Findings from several decades of research indicate that global items are significantly
related positively to student learning achievement as measured by objective tests and
classroom observation instruments (Abrami 2001; Abrami et al. 1990; Arthur et al. 2003;
Clayson et al. 2006; Cohen 1981; Emery et al. 2003; Feldman 1989; Koon and Murray
1995; Kulik 2001; Marsh 1984; Renaud and Murray 2004). In one of the most cited by
scholarly research studies subsequently published on this issue, Cohen (1981):

. used meta-analytic methodology to synthesize research on the relationship
between student ratings of instruction and student achievement.... The results of the
meta-analysis provide strong support for the validity of student ratings [global items]
as measures of teaching effectiveness. (p. 281).

Abrami (2001) cites further empirical research studies which are consistent with Cohen’s
meta-analysis. Abrami also criticizes the oft-cited contrary research reports by detailing
their significant methodological limitations and conclusions not warranted by evidence.
The fact remains that numerous methodologically sound studies have shown positive and
significant correlations between student global ratings of courses and student learning
achievement. Global items are those such as used in our study (Overall, this was an
outstanding course; Overall, this was an outstanding instructor; I would recommend this
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instructor to others). While such global items may appear to be measuring student satis-
faction (Level 1), they nonetheless are predictive of student learning achievement (an
indicator of Level 2).

In our present study, we also found very strong, positive relationships between these
same global ratings and: (1) student self-reports on use of First Principles of Instruction in
their courses, (2) student satisfaction with the instructors and courses, (3) self-reports on
Learning Progress (learning a lot), and (4) self-reports of Academic Learning Time (see
Table 3).

Self-reports on Learning Progress are not the same as objective measures of student
learning achievement. However, these variables are correlated; student ratings of their
Learning Progress and objective measures of learning achievement were found to correlate
on average 0.47 in Cohen’s (1981) meta-analysis. It should be noted that the square of this
correlation is about 0.22, which means that about 78% of the variance in achievement is
not predicted by self-reports of Learning Progress.

Past research has also shown that ALT is strongly and significantly correlated with student
academic achievement as measured by standardized tests (cf. Berliner 1991; Brown and Saks
1986; Fisheret al. 1978; Kuh et al. 2006). In our study, student reports of ALT in their courses
and their perceived Learning Progress were highly correlated (p = 0.60). ALT and self-
reports of Mastery of course objectives were also significantly correlated (p = 0.30).

While students report that they believe they have learned a lot in their courses, they
apparently have not learned enough. As can be seen in Table 1, 1 out of 4 students
considered themselves to have achieved the course objectives. These results are consistent
with a large scale study by Baer et al. (2006). Literacy skills of a random sample of 1,827
students were assessed through standardized tests administered by trained examiners.
These students were nearing completion of their degrees at 80 randomly selected two- and
four-year public universities and colleges. Baer et al. reported percentages of students from
2-year vs. 4-year institutions, respectively, who were proficient in prose literacy as 23%
and 38%, in document literacy as 23% and 40%, and in quantitative literacy as 18% and
34%. This means that less than 25% of students at 2-year institutions performed at pro-
ficiency level or higher, and less than 40% at 4-year institutions likewise were proficient.
While one may wonder how students interpreted the question of their achievement of
course objectives in our study (master, partial master, nonmaster), those self reports are
surprisingly consistent with objective measures of college student literacy reported by Baer
et al. (2006). This type of concurrent validity lends credence to student ratings of their
mastery of course objectives.

When the empirical findings from our study are taken as a whole, they do suggest rela-
tionships between student ratings of First Principles of instruction and: ALT, Learning
Progress, Satisfaction, Mastery of course objectives, and overall course quality (average
correlation of 0.71—see Table 3). Items from these scales were mixed randomly in the
survey; students did not know what items belonged to which scales. Moreover, the MAPSAT
results indicated that, according to self-reports, students were nine times more likely to
consider themselves as masters of course objectives when they also agreed that First Prin-
ciples and ALT occurred in their courses. They were more than three times as likely to agree
that they learned a lot (Learning Progress), and about five times as likely to rate the course and
instructor as outstanding when they also agreed that First Principles and ALT occurred. These
results should not be surprising, since First Principles of Instruction were derived from
numerous extant instructional theories and models which have been investigated with respect
to their relationship to student learning outcomes (cf. Merrill 2002).

@ Springer



Perceptions of teaching and learning quality 715

Limitations

The results of this correlational study do not permit causal inferences about student
learning achievement. The results do show consistent patterns of significant positive
correlations among variables that have been empirically associated with learning
achievement and ALT in past studies. However, we did not measure student learning
achievement in this survey. These results do suggest that further studies are warranted in
which objective measures of student learning achievement are obtained, as well as
objective measures of Academic Learning Time and use of First Principles.

One might be concerned that only one or a few students rated each course. The
implication is, apparently, that these ratings may not be representative of how each course
may have been rated by all of the students. Stated another way, the single rating may not be
a good estimator of the average rating for each class. It might be argued that we should
have focused on a few instructors and collected more student ratings per class. Had we
done so, however, we would not have received ratings of such a wide range of courses (at
least 89 different college courses were evaluated by respondents in our study). Moreover, if
we had ratings from just a few courses, such a design would decrease variance among
course attributes and thus attenuate correlation coefficients. Instead of an N of 130-140 for
the correlations, we might have an N of 3-5, since we would need to use an average student
rating on each scale for each course. Most important, however, is that we found such high
correlations across such a wide range of course topics and instructors. The authors view
this as strength of this study and thus enhancing the generalizability of findings.

The fact that results from the present study are consistent with empirical findings in
numerous research studies over the past 40 years, when measuring the same variables,
supports the validity of our findings. If the rating scales used in this study were not highly
reliable, then a single student rating per course would be more problematic. Such was not the
case (see Table 2). Having a wide range of courses increased the variability in between-
course ratings and permitted such high intercorrelations among scales to be observed.

Since this was a descriptive-correlational research study, causal inferences are not
warranted. We cannot conclude that First Principles of instruction cause student ALT,
Learning Progress, Mastery of course objectives, Satisfaction, or overall course quality. In
order to answer the question about the effectiveness of First Principles, further research is
needed in which variables can be controlled or manipulated experimentally and where
student achievement is measured objectively. However, it should be noted that, logically,
instruction does not cause student learning. Instruction is neither necessary nor sufficient
for learning to occur. Clearly, students can learn on their own without instruction—e.g., by
trial and error or through disciplined inquiry. The question should be: Do students learn
better or learn more when instructors use First Principles, compared to when these prin-
ciples are not used (or when some other methods or strategies are used)? The data from our
survey of student ratings suggest that further research in this area is worth pursuing.

A further limitation of our study is that respondents were volunteers; hence whether or
not respondents are representative of the population of U.S. college students is unknown.
We sent e-mail to instructors and to student organizations at several institutions. We know
that about 1/3 of the respondents completed the survey using computers whose IP numbers
were from three different campuses at our own institution. Thus, about 2/3 of our sample
used computers in domains outside of our institution, including those from .com, .net and
other .edu domains. We also know that respondents reported ratings on at least 89 different
courses and instructors, representing a wide range of subject matter in business, health
sciences, liberal arts, education and technology courses. Thus, while sample bias may be of
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concern, the size of the sample and the wide range of courses evaluated tend to mitigate
this concern. Furthermore, our results on student reports of low rates of mastery of course
objectives (1 out of 4) are consistent with relatively low levels of objectively measured
student proficiencies in literacy skills in a stratified random sample of over 1,800 students
from 2- and 4-year colleges in the U.S. (Baer et al. 2006). This consistency—as well as
consistency of our results with those from meta-analyses of student ratings and learning
achievement—also argues against sample bias in our study. While females were over-
represented in our sample, there was no statistically significant statistical association
between gender and other variables measured in our survey.

Implications

The nine TALQ scales can be used by instructional designers. After formative and sum-
mative evaluation of the developed instruction with the target audience, these TALQ scales
can be completed by learners in about 10 min. We also strongly recommend that learners
be assessed both before and after instruction with respect to their mastery of instructional
objectives. Designers can confirm whether learning a lot is learning enough. If students are
not learning enough, then it is likely that parts of the instruction can be improved. Thus, the
TALQ scales can be used as an evaluation tool in conjunction with objective assessment of
mastery of instructional objectives and observations of student performance.

College instructors can substitute the nine TALQ scales in their course evaluations to
either replace or supplement existing items. We recommend that, as a baseline, instructors
use the TALQ scales in courses they teach along with objective assessments of student
learning achievement. Instructors can subsequently revise their courses by attempting to
implement First Principles of Instruction. They can further evaluate their revised courses
with the same TALQ scales and objective assessments of student achievement. Instructors
can see for themselves whether the findings from the present study are consistent with
empirical data from their own courses. If increased used of First Principles of Instruction is
associated with increased learning achievement, student satisfaction and greater ALT, then
students will benefit.

As a final note, Glenn (2007) reported that the extant “method of using student eval-
uations to assess professors is flawed but fixable...“ (n.p.) After an extensive review of the
literature, Kuh et al. (2006) recommended that postsecondary institutions should “... focus
assessment and accountability efforts on what matters to student success” (p. 4, italics
added). Use of the TALQ scales for course evaluation would further this aim.

Appendix A
The nine TALQ scales: teaching and learning quality

1. Academic Learning Time (ALT) Scale: Cronbach « = 0.85

e [ frequently did very good work on projects, assignments, problems and/or learning
activities for this course.

e I spent a lot of time doing tasks, projects and/or assignments, and my instructor judged
my work as high quality.

e I puta great deal of effort and time into this course, and it has paid off—I believe that I
have done very well overall.
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Learning Progress Scale (Kirkpatrick, Level 2) : Cronbach o = 0.97

Compared to what I knew before I took this course, I learned a lot.

I learned a lot in this course.

Looking back to when this course began, I have made a big improvement in my skills
and knowledge in this subject.

I learned very little in this course. (—)®

I did not learn much as a result of taking this course. (—)

Student Satisfaction Scale (Kirkpatrick, Level 1): Cronbach o = 0.94

I am dissatisfied with this course. (—)
This course was a waste of time and money. (—)
I am very satisfied with this course.

BEST Scale (Global IU course evaluation items): Cronbach « = 0.92

Overall, I would rate the quality of this course as outstanding.
Overall, I would rate this instructor as outstanding.
Overall, I would recommend this instructor to others.

Authentic Problems Scale (Merrill, Principle 1): Cronbach o = 0.81

I performed a series of increasingly complex authentic tasks in this course.

I solved authentic problems or completed authentic tasks in this course.

In this course I solved a variety of authentic problems that were organized from simple
to complex.

Assignments, tasks, or problems I did in this course are clearly relevant to my
professional goals or field of work.

Activation Scale (Merrill, Principle 2): Cronbach o = 0.91

I engaged in experiences that subsequently helped me learn ideas or skills that were
new and unfamiliar to me.

In this course I was able to recall, describe or apply my past experience so that I could
connect it to what I was expected to learn.

My instructor provided a learning structure that helped me to mentally organize new
knowledge and skills.

In this course I was able to connect my past experience to new ideas and skills I was
learning.

In this course I was not able to draw upon my past experience nor relate it to new things
I was learning. (—)

Demonstration Scale (Merrill, Principle 3): Cronbach o = 0.88

My instructor demonstrated skills I was expected to learn in this course.

My instructor gave examples and counter-examples of concepts that I was expected to learn.
My instructor did not demonstrate skills I was expected to learn. (—)

My instructor provided alternative ways of understanding the same ideas or skills.

8 Ttems with (—) are negatively worded; thus rating scores are reversed for analysis of these items. Each
item requires Likert scale ratings (strongly disagree, disagree, undecided, agree, strongly agree).
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8. Application Scale (Merrill, Principle 4): Cronbach o = 0.74

e My instructor detected and corrected errors I was making when solving problems,
doing learning tasks or completing assignments.

e My instructor gradually reduced coaching or feedback as my learning or performance
improved during this course.

e [ had opportunities to practice or try out what I learned in this course.

e My course instructor gave me personal feedback or appropriate coaching on what I was
trying to learn.

9. Integration Scale (Merrill, Principle 5): Cronbach o = 0.81

e | had opportunities in this course to explore how I could personally use what I have
learned.

I see how I can apply what I learned in this course to real life situations.

I was able to publicly demonstrate to others what I learned in this course.

In this course I was able to reflect on, discuss with others, and defend what I learned.
I do not expect to apply what I learned in this course to my chosen profession or field of
work. (—)
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