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Abstract Recent research has touted the benefits of learner-centered instruction, prob-

lem-based learning, and a focus on complex learning. Instructors often struggle to put these

goals into practice as well as to measure the effectiveness of these new teaching strategies

in terms of mastery of course objectives. Enter the course evaluation, often a standardized

tool that yields little practical information for an instructor, but is nonetheless utilized in

making high-level career decisions, such as tenure and monetary awards to faculty. The

present researchers have developed a new instrument to measure teaching and learning

quality (TALQ). In the current study of 464 students in 12 courses, if students agreed that

their instructors used First Principles of Instruction and also agreed that they experienced

academic learning time (ALT), then students were about 5 times more likely to achieve

high levels of mastery of course objectives and 26 times less likely to achieve low levels of

mastery, according to independent instructor assessments. TALQ can measure improve-

ments in use of First Principles in teaching and course design. The feedback from this

instrument can assist teachers who wish to implement the recommendation made by Kuh

et al. (2007) that universities and colleges should focus their assessment efforts on factors

that influence student success.

Keywords Course evaluation � Teaching quality � First principles of instruction �
Academic learning time � Complex learning � Higher education � Authentic problems

Introduction

Complex learning has been defined as involving ‘‘the integration of knowledge, skills and

attitudes, the coordination of qualitatively different constituent skills and the transfer of

what is learned in school or training to daily life and work settings’’ (van Merriënboer and

Kirschner 2007, p. 4). Van Merriënboer et al. (2002) note that there is a need for students to

be able to transfer complex cognitive skills to ‘‘an increasingly varied set of real-world
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contexts and settings.’’ They suggest that ‘‘inadequate [instructional] design may cause

learning problems’’ (p. 39). But how is a teacher to know if his or her instructional design

is inadequate or how a course could be improved?

Course evaluations traditionally used in higher education have few items that are

empirically related to student learning achievement. In meta-analyses of studies that have

examined this relationship, global items such as ‘‘This was an outstanding course’’ or ‘‘The

instructor of this course was outstanding’’ correlate moderately with student achievement

(average correlations of 0.47 and 0.43, respectively—cf., Cohen 1981; Feldman 1989;

Kulik 2001). While these global items do predict increased student achievement, they do

not indicate how to improve teaching. The reader is referred to our earlier reviews of extant

research about the relationship between student ratings of instructors and measures of

student achievement (Frick et al. 2008a, b).

Frick et al. (2008a) developed a new course evaluation instrument for assessing

Teaching and Learning Quality (TALQ). While the initial TALQ instrument has been

slightly modified based on reliability analyses from the first two studies, what is note-

worthy about the TALQ is that a priori scales have been constructed according to

instructional theories and other important variables which have been empirically associated

with student learning achievement. In particular, new scales were developed for student

ratings of First Principles of Instruction (Merrill 2002) and for student rating of his or her

own Academic Learning Time (ALT) (cf. Rangel and Berliner 2007). In addition, TALQ

rating scales are included that are consistent with Cohen’s (1981) meta-analysis that

pertain to global course/instructor quality and student learning progress, both empirically

demonstrated in numerous studies to be positively correlated with student achievement at

the college level.

First Principles of Instruction are relevant to complex learning of authentic, real-world,

whole tasks. Based on a synthesis of instructional design theories, Merrill (2002) claimed

that student learning will be promoted when: (1) instruction is problem- or task-centered,

(2) student learning is activated by connecting what they already know or can do with what

is to be newly learned, (3) students are exposed to demonstrations of what they are to learn,

(4) they have opportunities to try out what they have learned with instructor coaching and

feedback, and (5) they integrate what they have learned into their personal lives. If one or

more of these First Principles are missing during instruction, Merrill argues that learning

will be negatively impacted.

In a previous study of 140 students in 89 unique courses from a wide range of disci-

plines, Frick et al. (2008a) found highly significant positive correlations among TALQ

scales (study I). Based on course ratings, if students agreed or strongly agreed that

instructors used First Principles of Instruction and those students also agreed or strongly

agreed that they were engaged successfully in course activities (ALT), then they were

much more likely to: (1) report mastery of course objectives, (2) agree that they learned a

lot (made learning progress), (3) agree that they were satisfied, and (4) agree that the course

and instructor were outstanding.

In a second, somewhat larger study of 190 students in 111 different courses, Frick et al.
(2008b) found similar patterns among TALQ scales derived from student ratings (study II).

Results from the studies I and II by Frick et al. (2008a, b) are consistent with Merrill’s

claims, according to student ratings and self-reports. Moreover, it would appear that

instructors could improve their courses by implementing First Principles of Instruction.

While First Principles were drawn from apparently successful instructional theories, few

empirical studies have been conducted to verify Merrill’s (2002) claim that First Principles

promote student learning.
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Problem

The current study (III) addresses two limitations of the Frick et al. (2008a, b) studies (I and

II):

1. In studies I and II only one or a few students from each course completed the TALQ

course evaluation. Therefore, the scores on TALQ items may not be representative of

the entire classes in these cases. The present study sought participation from whole
classes to address this concern.

2. In studies I and II, the level of mastery of course objectives was self-reported by each

participating student. In the present study, the course instructor independently assessed
the level of each student’s mastery of course objectives. This measure was obtained

about 1 month after the course ended and was based on the instructor’s records of

grades on that student’s performance in class, assignments, projects, exams, papers

written, etc. This instructor rating of student mastery is not part of the TALQ

instrument itself. The TALQ is used by students to rate the instructor and course.

Research questions addressed in the present study (III) are:

1. What are the relationships among student ratings of First Principles of Instruction,

student academic learning time (ALT), satisfaction with the course, student learning

progress, global ratings of instructor and course quality and instructor ratings of

student mastery of course objectives?

2. When students agree that First Principles of Instruction occurred, what are the odds

that they also agree that ALT occurred, compared with students who did not agree that

First Principles of Instruction occurred?

3. When students agree that they experienced frequent success in course activities (ALT)

compared with not agreeing that ALT had occurred, what are the odds that students are

rated as high masters of course objectives by their instructors?

Method

Instrument

The first page of the current version of the TALQ instrument includes items on gender,

expected grade, student status (freshman, sophomore, junior, senior, graduate student,

other), and self-reported mastery of course objectives. The next three pages of the

instrument include 40 items that attempt to measure the following scales via student

ratings:

• use of five-First Principles of Instruction in the course taken by the student (Merrill

2002, 2008; Merrill et al. 2008): authentic problems, activation, demonstration,

application, and integration

• student’s own academic learning time in the course (ALT) (Berliner 1990; Fisher et al.
1978; Kuh et al. 2007; Rangel and Berliner 2007)

• student’s own learning progress during the course (Cohen 1981)

• student’s own satisfaction with the course and instructor (Kirkpatrick 1994)

• global rating of course and instructor quality (Cohen 1981)
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The directions in the TALQ instrument informed students that ‘‘authentic problems or

authentic tasks are meaningful learning activities that are clearly relevant to you at this

time, and which may be useful to you in the future (e.g., in your chosen profession or field

of work, in your life, etc.)’’ (TALQ instrument, p. 2). These directions were included to

help respondents understand the meaning of the terms ‘authentic problems’ or ‘authentic

tasks’ when completing the TALQ.

The 40 items on the TALQ were randomly ordered so that students did not know which

items belonged to which scale. Some items were negatively worded for the purpose of

detecting whether or not students were reading TALQ items carefully. Those items were

later reverse-coded when constructing scores for scales described above, for reliability

analyses described below, and for data analyses to answer our research questions.

Participant selection

In collaboration with staff from a teaching center at a large Midwestern university, a

recruitment e-mail was sent to university faculty that sought volunteers who were willing

to have the TALQ instrument used in their classes, in addition to their normal course

evaluations. Prior to any data collection, the researchers met individually with each par-

ticipating faculty member to explain the purpose of the study, show him or her the TALQ

instrument, obtain his or her consent to participate in the study, and to arrange a specific

class day and time when researchers could administer the TALQ.

Procedures

During the last 3 weeks of the fall 2007 semester, a paper version of the TALQ evaluation

was administered by researchers a week or two before the standard course evaluation was

given to that class. The TALQ instrument was administered at the beginning of a regular

class period. Each evaluation form had a unique code number on the cover sheet that was

repeated on the evaluation form itself. Participating students wrote their names on the top

halves of the cover sheets, which were detached and given to the instructor, who then left

the classroom. Students completed the TALQ course evaluation anonymously; their

individual ratings were collected by the researchers and never shown to instructors.

About 1 month after completion of the course, instructors rated each participating

student’s mastery of course objectives using a 10-point scale. The bottom halves of the

cover sheets with instructor ratings and unique code numbers were returned to the

researchers. Thus, student anonymity was maintained, while researchers could pair

instructor ratings of student mastery with student ratings of the course by matching the

unique code numbers.

None of the courses in this study was taught by any of the researchers. Instructors were

provided with summary reports of TALQ scales after they had submitted their ratings of

student mastery of course objectives, except for one instructor who needed the TALQ

ratings of her classes for her annual report and these were the sole course evaluations she

used.

Respondents

Data were collected from 464 students in 12 different courses taught by eight instructors in

business, philosophy, history, kinesiology, social work, informatics, nursing, and health,
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physical education and recreation. The number of student respondents who completed the

TALQ ranged from 16 to 104 in the 12 classes, though in ten of the 12 classes the range

was from 22 to 53. Response rates were very high among those students present at the

beginnings of these classes, although a few students declined to participate. Approximately

56% of the respondents were female and 44% male—very similar to gender proportions on

the university campus overall. Unlike the previous two studies of the TALQ, nearly all of

the student respondents were undergraduates (52 freshmen, 104 sophomores, 115 juniors

and 185 seniors). In the prior studies (I and II) about one-third of the respondents were

graduate students. A larger percentage of juniors and seniors participated in the present

study (III), compared with freshmen and sophomores. This was not unexpected as uni-

versity faculty members are likely to teach more advanced courses, rather than introduc-

tory classes that are often taught by associate instructors. Only one of the courses was at

the freshman level, while the remaining classes were at the sophomore through senior

levels.

Data preparation

Data from TALQ items completed by students were manually entered into SPSS, including

unique code numbers to identify students. When instructor ratings of student mastery were

later obtained, these were also entered manually into SPSS by matching the unique code

numbers from the cover sheets that instructors returned to the researchers. Researchers then

worked in pairs to compare all SPSS data entries with raw data from the completed paper

versions. The few data entry errors that were detected were then corrected.

Before data analysis began, negatively worded items were reverse-coded using SPSS

recode. For each student case, scores were then computed via SPSS for the nine TALQ

scales. Table 1 lists variables used in this study, their definitions, respective items and

methods for scale derivations, and measurement scale values and value labels.

Data analysis and results

Prior to addressing the research questions, psychometric properties of measures used in this

study are first examined. Analyses to answer the three main research questions are reported

next, using Spearman correlations and Analysis of Patterns in Time (APT). To further

investigate the findings, results from hierarchical loglinear model (HLM) and factor

analyses are also reported below.

Mastery scales and grades expected by students

Instructor ratings of student mastery of course objectives were correlated highly with

student reports of expected grades (Spearman’s q = 0.584, p \ 0.0005), when the 10-point

ordinal scale for mastery level was used. Since our study was completed about 2 weeks

prior to the end of the semester, most students did not know their exact final grades. Due to

privacy issues, researchers were unable to obtain actual student course grades, although

instructors later informed us that they based their ratings on student performance in the

course. The 10-point scale on mastery of course objectives was converted to a 3 point scale

(0–5 was converted to low mastery coded as 0, 6–8 was converted to medium mastery

coded as 1, and 8.5–10 was converted to high mastery coded as 2). If the original 10-point

scale had been used, then the number of observations in each cell in the crosstabulation of
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student mastery level and expected grades would have been very low. Estimates of sta-

tistical significance are compromised when there are numerous low frequency cells (e.g.,

for Chi squared, v2).

In Table 2, it can be seen that the association between grades students expected to

receive and instructor ratings of their mastery level (coded as low, medium and high) is

strong (v2 = 163.3, p \ 0.0005). Nonetheless, about 21% of students who expected to

receive A’s were classified at a medium level of mastery by their instructors, and about

6.5% who expected B’s were rated at a high level of mastery by their instructors. Fur-

thermore, about 7% of the students who expected a grade of B were rated as low masters by

their instructors.

Students also self-reported their mastery levels on a 10-point scale. The Spearman

correlation between student and instructor ratings of student mastery on the original 10-

point scales was 0.382 and highly significant (p \ 0.0005). After student self-ratings were

recoded into low, medium and high mastery in the same manner as were instructor ratings,

a crosstabulation was performed. While agreement between student and instructor ratings

was highly significant when corrected for chance (j = 0.17, p \ 0.0005), there are notable

discrepancies. The area of greatest discrepancy was 108 students (23.5%) who considered

themselves to be medium masters, whereas their instructors classified those same students

as high masters of course objectives. A further crosstabulation between student self-

reported mastery (recoded as low, medium and high) and expected grades indicated that

153 students (34%) expected to receive a grade of A, yet considered themselves medium

masters.

In summary, 93 students (21%) were rated by their instructors as medium masters, but

those same students expected to receive a grade of A in the course. Nearly 24 percent of the

students perceived themselves as medium masters while their instructors rated them as high
masters of course objectives. About one-third of the students (153) expected to receive A’s

who also considered themselves as medium masters.

Table 2 Crosstabulation of course grades that students expected to receive and independent instructor
ratings of student mastery: frequencies of joint occurrences and percentages of total

Instructor rating of student mastery Total

Low (0–5) Medium (6–8) High (8.5–10)

In this course, I expect to receive a grade of:

A Count 1 93 126 220

% of total 0.2% 20.8% 28.1% 49.1%

B Count 32 137 29 198

% of total 7.1% 30.6% 6.5% 44.2%

C Count 16 12 0 28

% of total 3.6% 2.7% 0.0% 6.3%

D Count 1 1 0 2

% of total 0.2% 0.2% 0.0% 0.4%

Total

Count 50 243 155 448

% of total 11.2% 54.2% 34.6% 100.0%

Note: Total N here is 448 due to missing data in the 464 cases on one or both variables
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First principles of instruction scale: authentic problems

Student reports of their engagement in authentic problems (Principle #1), was indicated by

three items: (3) ‘‘I performed a series of increasingly complex authentic tasks in this

course’’; (22) ‘‘I solved authentic problems or completed authentic tasks in this course’’;

and (27) ‘‘In this course I solved a variety of authentic problems that were organized from

simple to complex’’. The Cronbach a coefficient (internal consistency) of this scale was

0.690.

Further examination of the way that these items are stated indicates student engagement
with these authentic problems (‘‘I performed…’’, ‘‘I solved…’’). Thus, it is possible that a

course could have provided authentic problems for students to solve, but they did not

engage in doing so. Therefore, they could disagree that they performed authentic tasks or

solved authentic problems, even though they were expected to do so in the course.

Furthermore, when ratings of engagement with authentic problems were examined

within each of the 12 classes, some classes were more divided than others in terms of their

agreement and disagreement on this scale. This would suggest that perceptions of authentic

problems may be further related to the nature of course content and types of students who

are enrolled. For example, authenticity of tasks in an advanced level nursing course would

be less ambiguous to nursing students, when compared with perceptions of authenticity of

tasks in a history course taken as an elective by non-majors.

First principles of instruction scale: activation

Items for Principle #2 were: (9) ‘‘I engaged in experiences that subsequently helped me

learn ideas or skills that were new and unfamiliar to me’’; (19) ‘‘In this course I was able to

recall, describe or apply my past experience so that I could connect it with what I was

expected to learn’’; (26) ‘‘My instructor provided a learning structure that helped me to

mentally organize new knowledge and skills’’; (35) ‘‘In this course I was able to connect

my past experience to new ideas and skills I was learning’’; and (36) ‘‘In this course I was

not able to draw upon my past experience nor relate it to new things I was learning’’

(reverse-coded). The Cronbach a for this Activation scale was 0.812.

First principles of instruction scale: demonstration

Items for Principle #3 were: (5) ‘‘My instructor demonstrated skills I was expected to learn

in this course’’; (14) ‘‘Media used in this course (texts, illustrations, graphics, audio, video,

computers) were helpful in learning’’; (16) ‘‘My instructor gave examples and counter-

examples of concepts that I was expected to learn’’; (31) ‘‘My instructor did not demon-

strate skills I was expected to learn’’ (reverse-coded); and (38) ‘‘My instructor provided

alternative ways of understanding the same ideas or skills’’. The Cronbach a for this

Demonstration scale was 0.830.

First principles of instruction scale: application

Items for Principle #4 included: (7) ‘‘My instructor detected and corrected errors I was

making when solving problems, doing learning tasks, or completing assignments’’; (32) ‘‘I

had opportunities to practice or try out what I learned in this course’’; and (37) ‘‘My course

instructor gave me personal feedback or appropriate coaching on what I was trying to

learn’’. The Cronbach a for this Application scale was 0.758.
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First principles of instruction scale: integration

Items for Principle #5 were: (11) ‘‘I had opportunities in this course to explore how I could

personally use what I learned’’; (24) ‘‘I see how I can apply what I learned in this course to

real life situations’’; (30) ‘‘I was able to publicly demonstrate to others what I learned in

this course’’; and (33) ‘‘In this course, I was able to reflect on, discuss with others, and

defend what I learned’’. The Cronbach a for this Integration scale was 0.780.

First principles of instruction: combined scale

For each student and each First Principle, a scale score was computed by taking the mean

value from responses to that scale by that student. These five scales were further combined

into a combined First Principles scale by taking the mean of the scale means for each

student. Cronbach’s a for this combined First Principles scale was 0.881.

Academic learning time (ALT) scale

Items comprising the ALT scale (successful student engagement) were: (1) ‘‘I did not do

very well on most tasks in this course, according to my instructor’s judgment of the quality

of my work’’ (reverse-coded); (12) ‘‘I frequently did very good work on projects,

assignments, problems and/or activities for this course’’; (13) ‘‘I spent a lot of time doing

tasks, projects and/or assignments, and my instructor judged my work of high quality’’; and

(21) ‘‘I put a great deal of effort and time into this course, and it has paid off—I believe

that I have done very well overall’’. Cronbach’s a for this ALT scale was 0.763.

Student learning progress scale

This scale was comprised of the following items: (4) ‘‘Compared to what I knew before I

took this course, I learned a lot’’; (10) ‘‘I learned a lot in this course’’; (23) ‘‘I learned very

little in this course’’ (reverse-coded); and (28) ‘‘I did not learn much as a result of taking

this course’’ (reverse-coded). The Cronbach a for this Learning Progress scale was 0.935.

Student satisfaction scale

The following items were used on this scale: (2) ‘‘I am very satisfied with how my

instructor taught this class’’; (6) ‘‘I am dissatisfied with this course’’ (reverse-coded); (18)

‘‘This course was a waste of time and money’’ (reverse-coded); and (40) ‘‘I am very

satisfied with this course’’. Cronbach’s a for this Satisfaction scale was 0.926.

Global quality scale

Items on this scale were taken from the university’s course evaluation item pool and were

consistent with those that Cohen (1981) had identified as being moderately correlated with

student learning achievement: (8) ‘‘Overall, I would rate the quality of this course as

outstanding’’; (15) ‘‘Overall, I would rate this instructor as outstanding’’; and (34)

‘‘Overall, I would recommend this instructor to others’’. The Cronbach a for this Global

Quality scale was 0.915.
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Relationships among TALQ scales

In order to address the first research question, Spearman rho (q) correlations were com-

puted for the TALQ scales on the 464 students and the instructor ratings of student

mastery, since these are all ordinal level measures. It can be seen from Table 3 that First

Principles of Instruction ratings are positively and very highly correlated with Global

Quality, Student Satisfaction, ALT, and Learning Progress. Similarly, the remaining scales

are highly correlated with each other, except for Instructor Rating of Student Mastery.

The best correlation with this rating of Student Mastery is Academic Learning Time

(Spearman’s q = 0.362, p \ 0.0005).

Pattern analyses

Theoretically, we would expect students to be more motivated when instructors use First

Principles of Instruction, because students are expected to solve authentic or real-world

problems as well as to integrate what they have learned into their personal lives. In other

words, what they learn is expected to be more relevant and meaningful (see Keller 1987). If

students are more highly motivated, then they would be expected to be engaged more often

in learning tasks. Furthermore, if instructors demonstrate what students are expected to

learn and also provide feedback and scaffolding when students themselves try, we would

expect student engagement to be successful more often—i.e., more Academic Learning

Time (ALT). The research on ALT indicates that the more frequently students are engaged

successfully, the higher they tend to score on tests of achievement (assuming that what

students engage in is similar to what they are tested on).

Analysis of Patterns in Time (APT) was used to further investigate these relationships

(Frick 1990). With the exception of the student mastery scale (already coded as low,

medium and high), remaining scales were recoded for ‘agreement’ = ‘Yes’ if the scale

score was greater than 3.5, and ‘agreement’ = ‘No’ if the student’s scale score was less than

or equal to 3.5. The reasoning for this coding system was that on the original Likert scale,

‘agree’ was coded as ‘4’ and ‘strongly agree’ as ‘5’; thus, any mean scale score that was

closer to ‘4’ or ‘5’ was interpreted as agreement with that scale; otherwise it was interpreted

as not in agreement (strongly disagree = ‘1’, disagree = ‘2’, or undecided = ‘3’).

Table 3 Spearman correlations among TALQ scales

First
principles

Global
quality

Student
satisfaction

ALT Learning
progress

Student
masterya

First principles 1.000 0.774 0.778 0.583 0.725 0.115b

Global quality 1.000 0.848 0.528 0.664 0.180

Student satisfaction 1.000 0.557 0.746 0.202

ALT 1.000 0.498 0.362

Learning progress 1.000 0.136c

Student mastery 1.000

a 10-point scale used here for instructor ratings of student mastery of course objectives; b p = 0.014;
c p = 0.003; all remaining correlations are significant at p \ 0.0005; n = 464. The Type I error rate was set
this low (0.0005), as explained in Frick et al. (2008a) to minimize the chances of reporting statistical
significance when the sample size is large and a number of comparisons are made
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As noted above, while significantly and positively correlated, instructors’ ratings of

student mastery and student self-reports of their mastery were in some disagreement.

About one out of four students rated himself or herself at a medium level of mastery, when

the instructor independently rated him or her at a high mastery level. Thus, we believed

that a more reliable determination of student mastery was evident when both the student

and instructor independently agreed on that student’s mastery level (Low/Low, Medium/

Medium, or High/High). For pattern analysis, the 10-point scale of mastery of course

objectives was converted to a 3-point scale as discussed earlier. Since no other metric of

student learning achievement was available (and course grades were less discriminating, as

discussed above), we selected cases in which the instructor and student ratings matched for

each student. This resulted in 256 students, or about 55% of the original sample of 464

cases. The proportions of males and females were almost identical in the reduced sample as

in the original, and proportions in other demographics also appeared to be about the same.

To specifically address the second and third research questions, we conducted further

analyses using APT to see if these patterns occurred in data from our study. For the APT

Query, ‘If agreement on First Principles is Yes, then agreement on ALT is Yes?’, it can be

seen in Table 4 that this query was true in 150 out of 195 (76.9%) cases. On the other hand,

for the APT Query, ‘If agreement on First Principles is Yes, then agreement on ALT is

No?’, this pattern was found in 16 out of 61 (26.2%) cases. Thus, the odds of successful

engagement are 0.769/0.262 or about 2.9 to 1 that a student reported that she or he was

successfully engaged when she or he also agreed that First Principles occurred versus not

having occurred.

In Table 5 it can be seen that for the APT Query, ‘If agreement on ALT is Yes, then

instructor rating of student mastery is high?’, occurred in 39 out of 166 cases (23.5%).

Alternatively, ‘If agreement on ALT is No, then instructor rating of student mastery is

high?’ only occurred in 4 out of 90 cases (4.4%). Thus, the odds are about 0.235/0.044, or

5.3 to 1, for a student to be rated at a high mastery level of course objectives when she or he

agreed versus disagreed about being successfully engaged (ALT). Medium levels of

mastery were about equally likely, regardless of whether or not a student agreed about his

or her ALT. On the other hand, if a student did not agree that ALT occurred, then she or he

was 9.9 times more likely to be rated by his or her instructor at a low mastery level of

course objectives (0.178/0.018).

In Table 6, a slightly more complex APT Query addresses the combination of First

Principles, ALT and student mastery ratings. It can be seen that for the APT Query, ‘If

Table 4 Results for the APT query: if agree that first principles of instruction occurred is ___, then agree
that ALT occurred is ___?

Agree that first principles of instruction occured

No Yes

Count Column N (%) Count Column N (%)

Agree that ALT occurred

No 45 73.8 45 23.1

Yes 16 26.2 150 76.9

Total 61 100.0 195 100.0

Note that the ‘___’ signifies that categories within that classification are free to vary; thus, this is a compact
way of expressing all possible queries for this ‘If …, then …?’ pattern
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Agreement on First Principles is Yes and Agreement on Successful Engagement (ALT) is

Yes, then Instructor Rating of Student Mastery is High?’ is true in 34 out of 150 cases,

yielding a probability estimate of 0.227. On the other hand, ‘If Agreement on First Prin-

ciples is No and Agreement on Successful Engagement is No, then Instructor Rating of

Student Mastery is High?’ is true in two out of 45 cases, yielding a probability estimate of

0.044. Thus, a student is about 5.2 times as likely to be rated by his or her instructor (and

himself or herself) as a high master of course objectives when that student agreed that First

Principles occurred and also agreed that she or he experienced ALT (successful engage-

ment), compared with not agreeing that First Principles and ALT occurred. The odds of 5.2

to 1 are computed as a ratio of the two probabilities: (0.227/0.044). The odds are about 25.6

to 1 of being a student being rated by his or her instructor as a low master of course

objectives when that student did not agree that First Principles and ALT occurred (0.333/

0.013 = 25.6), compared with being rated as a low master when a student agreed that both

First Principles and ALT did occur.

One can also see in Table 6 that when a student agreed that First Principles occurred but

not ALT, she or he is about 1.5 times more likely to be rated at a medium level of mastery,

compared with agreeing that ALT occurred but not First Principles (0.933/0.625).

Table 5 Results for the APT query: if agree that ALT occurred is ___, then instructor rating of student
mastery is of course objectives is ___?

Agree that ALT occurred

No Yes

Count Column N (%) Count Column N (%)

Instructor rating of student mastery of course objectives

Low (0–5) 16 17.8 3 1.8

Medium (6–8) 70 77.8 124 74.7

High (8.5–10) 4 4.4 39 23.5

Total 90 100.0 166 100.0

Table 6 Results for the APT query: if agree that first principles of instruction occurred is ___ and agree that
ALT occurred is ___, then instructor rating of student mastery is of course objectives is ___?

Agree that first principles of instruction occurred

No Yes

Agree that ALT occurred Agree that ALT occurred

No Yes No Yes

Count Column
N (%)

Count Column
N (%)

Count Column
N (%)

Count Column
N (%)

Instructor rating of student mastery of course objectives

Low (0–5) 15 33.3 1 6.2 1 2.2 2 1.3

Medium (6–8) 28 62.2 10 62.5 42 93.3 114 76.0

High (8.5–10) 2 4.4 5 31.2 2 4.4 34 22.7

Total 45 100.0 16 100.0 45 100.0 150 100.0
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Differences among courses and instructors

Although not one of our original research questions, we wondered: Do courses differ with

respect to student agreement that instructors used First Principles of Instruction, agreement

that students experienced Academic Learning Time, and instructor ratings of student

mastery of course objectives? Chi-square analyses were run to answer these questions. The

association between courses and student agreement that First Principles of Instruction

occurred was highly significant (v2 = 102.6, df = 11, p \ 0.0005). The association

between courses and student agreement that they experienced ALT was also significant

(v2 = 61.1, df = 11, p \ 0.0005). Finally, the association between courses and instructor

ratings of student mastery of course objectives was statistically significant (v2 = 108.7,

df = 11, p \ 0.0005). Due to the present researchers’ agreement to preserve instructor

anonymity in the IRB protocol, we cannot discuss which specific courses were higher or

lower than expected with respect to student agreement on use of First Principles of

Instruction, ALT and student mastery. Nonetheless, courses did differ on these three

variables.

Furthermore, as expected, there is a statistically significant association between student

agreement on instructor use of First Principles and student agreement that they experienced

ALT (v2 = 103.8, df = 1, p \ 0.0005), consistent with results in Table 4. There is also a

significant relationship between agreement that ALT occurred and instructor rating of

student mastery of course objectives (v2 = 41.7, df = 2, p \ 0.0005), likewise consistent

with results in Table 5.

Thus, based on results from this study, it appears that, according to student ratings: (1)

course instructors do differ with respect to use of First Principles of Instruction; (2) courses

differ with respect to student ALT; and (3) courses differ according to instructor ratings of

their students’ mastery of course objectives.

Hierarchical loglinear model analysis

A hierarchical loglinear model (HLM) analysis was conducted to further investigate the

relationships among courses, First Principles of Instruction, Academic Learning Time

(ALT) and instructor ratings of student mastery of course objectives. Courses were

expected to differ with respect to instructor use of First Principles, and in turn First

Principles should predict ALT, which in turn should predict student mastery of course

objectives.

The SPSS hierarchical loglinear model procedure was used with backward elimination.

This HLM analysis was performed on all combinations of Course 9 First Princi-

ples 9 ALT 9 Mastery (12 9 2 9 2 9 3 = 144 cells for 461 cases). In this HLM pro-

cedure, the goal is to find the least complex model to best predict cell frequencies.

According to Tabachnick and Fidell (2001):

The purpose of modeling is to find the incomplete model with the fewest effects that

still closely mimics the observed [cell] frequencies…. Hierarchical (nested) models

include the highest-order reliable association and all its component parts… For

hierarchical models, the optimal model is one that is not significantly worse than the

next most complex one. Therefore, the choice among hierarchical models is made

with reference to statistical criteria. (p. 234)
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Results from the backward-elimination HLM analysis indicated that four interaction

factors were the best predictors of observed cell frequencies: (1) Course 9 First Princi-

ples 9 Mastery, (2) Course 9 ALT, (3) First Principles 9 ALT, and (4) ALT 9 Mastery.

Removal of any of these four predictors will result in a statistically significant v2 value

(p \ 0.05), meaning that there is no longer a good fit between the model and the observed

cell frequencies if that predictor is removed. This model resulted in a v2 value of 45.06

(df = 57), p = 0.874 for goodness of fit, meaning that cell frequencies predicted by this

model did not significantly deviate from observed cell frequencies (a desirable result when

determining goodness of fit).

Noteworthy was that, in four of the 12 classes, students were more likely to disagree that

First Principles occurred, compared with students in the remainder of the courses. The

HLM analysis supports this, since course is a component of the first and second interaction

effects. The third effect indicates that when First Principles are or are not present according

to student ratings, students differ in their reports of agreement about their individual

Academic Learning Time (frequent, successful engagement in course tasks). As is evident

in Table 4, students were about 3 times more likely to agree that they experienced ALT if

they also agreed that their instructors used First Principles. The fourth interaction effect

indicates a significant relationship between ALT and instructor ratings of student mastery

of course objectives, which is consistent with Table 5. Students were about 5.3 times as

likely to be independently rated as high masters of course objectives by their instructors

when they also agreed that they experienced frequent, successful engagement in course

tasks (ALT); and they were nearly 10 times as likely to be rated as low masters when they

also did not agree that they experienced ALT.

In summary, this HLM analysis is consistent with the APT analysis reported above. The

HLM analysis indicates the statistical significance of the relationships among factors, while

the APT analysis provides the practical details in terms of conditional probability estimates

of patterns. It does appear to matter who the instructor is in terms of predicting use of First

Principles and resulting levels of student mastery in a course. The use of First Principles

does appear to matter when predicting ALT, and ALT and First Principles together matter

when predicting student mastery of course objectives. The APT results in Table 6 make

this relationship most clear: students are about 5 times more likely to be rated as high
masters of course objectives by their instructors when students agree that both First

Principles and their own ALT occurred (compared with their absence). Moreover, students

are about 26 times more likely to be rated as low masters when neither First Principles or

ALT was reported to occur versus when both were reported to occur by students.

It should be noted that the APT analyses were conducted on cases where students and

their instructors agreed on their mastery level (n = 256), while the HLM analysis was

conducted on the entire sample (n = 461, with three cases missing values on at least one of

the four variables). Nonetheless, these results are consistent in both kinds of analysis. It

should be further noted that in multi-way frequency analyses such as HLM Tabachnick and

Fidell (2001, p. 223) recommend that at least five times as many cases as cells should occur

because this might cause problems in convergence (in the solution). While we had less than

720 cases (144 9 5), we did not experience any problems with convergence in our SPSS

HLM analysis. Tabachnick and Fidell also recommend that, for all two-way associations,

all expected cell frequencies should be greater than one, and no more than 20% of the

expected cell frequencies should be less than five. In our study, all expected cell

frequencies were greater than one, and only seven cells (out of a total of 100 in the six

two-way contingency tables) had expected frequencies less than five (7%).
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Factor analysis: instructional quality

Spearman correlations among the scales related to the quality of the course and instructor

were generally very high, as was shown in Table 3. Are these scales measuring the same

overall construct, perhaps something that might be called ‘Instructional Quality?’ To

investigate this possibility, we conducted a factor analysis of the scales pertaining to

elements of the course and teaching over which instructors have direct control. Thus we

excluded from this factor analysis variables and scales related to student learning progress,

ratings of mastery of course objectives and academic learning time—since these are ele-

ments that are affected by student effort and engagement. A student’s volition is under his

or her own control. Students can choose not to attend class, not participate, and/or not

engage in or complete tasks related to course objectives.

We used the image analysis extraction method, which ‘‘distributes among factors the

variance of an observed variable that is reflected by the other variables—and provides a

mathematically unique solution’’ (Tabachnick and Fidell 2001, p. 612). The net effect of

this approach is to minimize the impact of outliers.

Results of factor analysis are presented in Table 7. A single factor was extracted which

accounted for nearly 61% of the variance. It can be seen that factor loadings ranged from

0.895 to 0.621. These are strong loadings and are consistent with the high correlations

reported in Table 2. What is noteworthy is that all five-First Principles of Instruction scales

load on the same factor that includes student satisfaction with the course and instructor and

student global ratings of the course and instructor quality. Even though we randomly mixed

items pertaining to these scales on the TALQ instrument, and students did not know what

scales we were measuring (such as those related to First Principles of Instruction), those

students nonetheless were consistent in their ratings (according to Cronbach a coefficients

reported above). Moreover, these scales appear to be measuring a single factor that could

be termed ‘Instructional Quality.’ Even though students were presumably uninformed

about Merrill’s First Principles of Instruction, they rated items associated with these First

Principles scales consistently with items pertaining to perceived overall course and

instructor quality and with their reported satisfaction with that course and instructor.

Discussion: implications for teaching and learning

The present study was the first one in which TALQ ratings could be compared with

independent instructor ratings of student mastery of course objectives. The previous two

studies utilized Web-based course evaluations (Frick et al. 2008a, b) which covered a wide

Table 7 Factor matrix and load-
ings from factor analysis of stu-
dent ratings of instructors and
courses

TALQ scale Loading
Factor 1

Student satisfaction 0.895

Global quality 0.883

Demonstration 0.815

Integration 0.777

Authentic problems 0.740

Activation 0.685

Application 0.621
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range of courses in higher education—89 and 111 unique course topics, respectively, at

multiple institutions, with ratings typically from one or two students per course at both the

graduate and undergraduate level. Courses in studies I and II were taught either face to face

or online; and respondents used the URL to access the TALQ course evaluation instrument.

The present study (III) describes data obtained from 12 undergraduate courses taught

face to face at one university, using a paper-based TALQ course evaluation, with ratings

from most students in each course. What is noteworthy is that associations and patterns of

ratings are consistent across these three studies, conducted over a 3 year time span. Given

this consistency, it is less likely that the findings from the present study are unique to the

instructors, courses or the university in which this study (III) was conducted.

It is further important to note that, in the present study, course instructors never saw the

TALQ ratings by individual students in their classes, and students never saw the instructor

ratings of student mastery of course objectives. In other words, these ratings were inde-

pendently obtained from students and their instructors.

Results from Analysis of Patterns in Time in this study are consistent with theoretical

predictions from Merrill (2002) on First Principles of Instruction. These results are also

consistent with well-established empirical evidence that supports the relationship between

Academic Learning Time and student achievement (e.g., Kuh et al. 2007; Rangel and

Berliner 2007).

The results of this study are also consistent with the Theory of Immediate Awareness
(Estep 2003; 2006). Estep discusses the ‘‘intelligence of doing’’ as well as findings from

neuroscience that support the necessity for immediate awareness (knowing the unique) for

coming to know how. Immediate awareness is the relation between the learner and sui
generis objects:

Because sui generis objects in the immediate awareness relation are not class objects,

they are not linguistic objects either. As such, they cannot be reduced in any way to

objects of knowledge by description. The immediate awareness knowing of such

objects is knowing the unique…. These objects are very real to subjects [learners];

they are in immediate relations with subjects and have a direct affect upon their

intentional and intelligent behavior. (Estep 2006, p. 209)

Greenspan and Benderly (1997) have arrived at the same conclusion through consid-

erable clinical and neurological evidence. Greenspan’s findings are consistent with Estep

(2006). Their conclusions contradict the long-held notions of separating affect, cognition

and behavior—e.g., as indicated in Bloom, et al.’s well-known Taxonomy of Educational

Objectives (cf. Krathwohl 2002): cognitive, affective and psycho-motor domains.1

Greenspan argues that this Western tradition, based on how ancient Greeks characterized

mind, has literally blinded us to the central role of affect in organizing our experience:

if … information is dual-coded according to its affective and sensory qualities, then

we have a structure or circuitry set up in our minds that enables us to retrieve it

readily …. Affects enable us to identify phenomena and objects and to comprehend

1 Krathwohl (2002) explained that a taxonomy of educational objectives was never produced for the
psycho-motor domain. Perhaps this is a telling point. As Maccia (1987), Frick (1997), Greenspan and
Benderly (1997) and Estep (2003; 2006) have argued, the mind-body distinction is fallacious (i.e., cognitive
vs. psycho-motor vs. affective). For example, try driving an automobile on a highway without being
cognitively aware of one’s surroundings and making adjustments accordingly. Failing to be immediately
aware will threaten one’s prospects for survival. This is not a rote motor skill. Driving an automobile is an
example of know how.
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their function and meaning. Over time, they allow us to form abstract notions of

interrelations…. Affect, behavior and thought must be seen as inextricable compo-

nents of intelligence. For action or thought to have meaning, it must be guided by

intent or desire (i.e., affect). Without affect, both behavior and symbols have no

meaning. (Greenspan and Benderly 1997, pp. 30–37)

Research from neuroscience and clinical experience that supports Estep’s Theory of
Immediate Awareness and Greenspan’s conclusions leaves little doubt as to the vital

importance of authentic experience—i.e., through unmediated sensory interaction with the

real world—in human learning and growth of the human mind. These findings are con-

sistent with Merrill’s principles for engaging students in solving real-world problems and

performing authentic tasks (Principle 1) and with integration of what is learned into

student’s own lives (Principle 5). Similarly, van Merriënboer and Kirschner (2007) have

come to the same conclusion in their 4C/ID Model. They likewise discuss the arrangement

of real-world or authentic tasks as being central to the learning process. They recommend

grouping whole tasks into classes, where those task classes are arranged from simple to

complex in terms of what is required for successful performance. Within each task class,

there is not only repetition but also variation of tasks. As whole tasks are repeated with

variation within each task class, teacher scaffolding of student performance (e.g., assis-

tance, feedback, coaching) is gradually withdrawn until learners can successfully perform

whole tasks in that task class on their own. Then this cycle is repeated for the next more-

complex, whole-task class. Learner task performance is supported by information about

non-recurrent aspects of those tasks, by just-in-time information about recurrent aspects of

those tasks, and by part-task practice as needed for developing automaticity (smoothness of

performance).

In stark contrast to this structured series of authentic tasks, when students go to school

in the U.S., they find a curriculum that is mostly devoid of real-world, authentic tasks.

This is well documented, for example, by a survey of 81,499 students in 110 high schools

across 26 states in 2006, where researchers found that two out of three students reported

that they were bored in class every day (Yazzie-Mintz 2007). When asked why they were

bored, the top reasons were that learning materials were uninteresting, irrelevant and not

challenging enough. Yazzie-Mintz (2007, p. 10) cited one student who stated, ‘‘Our

school needs to be more challenging. Students fall asleep because the classes aren’t really

that interesting.’’ Another said, ‘‘School is easy. But too boring. Harder work or more is

not the answer though. More interesting work would be nice.’’ Furthermore, those stu-

dents who consider dropping out of school indicate that the main reasons are dislike of

their school and teachers, and that they do not ‘‘see the value in the work they are asked

to do’’ (p. 5).

When high school students were asked, ‘‘Why go to school?’’ nearly 70% of them said,

‘‘Because I want to get a degree and go to college’’ (Yazzie-Mintz 2007, p. 4). Unfortu-

nately, the learning environment at large universities for undergraduates has become an

atmosphere of ‘‘beer and circus,’’ according to Sperber (2001). In lieu of engaging in

serious academic subjects, students spend disproportionate amounts of their time social-

izing and drinking at parties and watching sporting events. To find out how well college

students are learning, Baer et al. (2006) assessed literacy skills of 1,827 students who were

nearing completion of their degrees at 80 randomly selected 2 and 4 year public univer-

sities and colleges. They used the same standardized assessment instrument as that in the

National Assessment of Adult Literacy. The literacy assessments were supervised by a test

administrator on each campus.
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The Baer et al. report provides some sobering findings. They 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 more than 75% of students at 2-year institutions performed

lower than proficiency level, and more than 50% at 4-year institutions likewise scored

lower. For example, these students could not ‘‘perform complex literacy tasks, such as

comparing credit card offers with different interest rates or summarizing the arguments of

newspaper editorials’’ (American Institutes for Research 2006, n.p.). Even worse,

… approximately 30 percent of students in 2-year institutions and nearly 20 percent

of students in 4-year institutions have only Basic quantitative literacy. Basic skills

are those necessary to compare ticket prices or calculate the cost of a sandwich and a

salad from a menu. (American Institutes for Research 2006, n.p., italics added to

emphasize findings on basic quantitative skills as contrasted with more advanced

skills such as comparing credit card offers)

Kuh et al. (2007) have conducted studies of how college students are spending relatively

small proportions of their time engaged in academic work; and it is therefore not surprising

that many students are leaving U.S. colleges poorly prepared in basic literacy skills, as

documented by Baer et al. (2006).

It has been repeatedly demonstrated empirically that successful student engagement in

academic tasks is strongly associated with their academic achievement—Academic

Learning Time (ALT) predicts student achievement. Rangel and Berliner (2007) define

ALT as ‘‘…the amount of time that students spend on rigorous tasks at the appropriate

level of difficulty for them’’ when those students are ‘‘… engaged in tasks relevant to

curriculum expectations and assessments’’ (p. 1). That is, those tasks need to be in a

student’s zone of proximal development (Vygotsky 1978), which means that the tasks

cannot be done by a student alone but can with assistance or guidance, and that those tasks

are sequenced to lead towards curriculum goals, not just repeatedly doing the same tasks

successfully. Numerous studies have found significant positive correlations between ALT

and student achievement (cf. Berliner 1990; Brown and Saks 1986; Kuh et al. 2007).

As a final note, the authors of the present study found that students in university classes

were less consistent in their ratings of occurrence of authentic problems in their courses,

when compared with other rating scales, such as their perceived academic learning time,

satisfaction, and learning progress. In an earlier study (Frick, et al. 2008a), those

researchers found that faculty in their school were also confused about the nature of real-
world problems. Due to the prevalence of this confusion, those researchers changed their

terminology to refer to these as authentic problems, which was further defined on the

TALQ instrument itself. One implication of these findings is that students and faculty have

become so accustomed to dealing with curriculum that is largely devoid of authentic tasks,

that they do not understand what such tasks are or could be. This would be analogous to

asking natives of Central America about snow, something that most have never directly

experienced—i.e., they have had no immediate awareness of snow.

Of course, faculty and students are aware of what authentic tasks are, even if they are

unfamiliar with this nomenclature, because they routinely perform authentic tasks outside

of school. The distinction between what happens in school and the so-called ‘‘real world’’

is often made by students and faculty. Data in this study are consistent with this contention.

For example, students were highly consistent in their rating of authentic problems in the

advanced nursing class who participated in this study (where students worked with actual

patients). Students were less consistent in their agreement about authentic problems when
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rating an intermediate-level course on medieval civilization or an introductory course on

computer programming.

Conclusion

Although Merrill et al. (2008) stated that the real value of the First Principles is in the

design of instruction, they also argued that ‘‘learning from a given program will be

facilitated in direct proportion to its implementation of these principles’’ (p. 175). Indeed,

this was born out in our study. While academic learning time (ALT) is under the control of

the student, use of the First Principles of Instruction in a classroom is something that

college instructors can control. Data from this study indicate that when both ALT and First

Principles were reported to occur, the likelihood of a high level of student mastery of

course objectives (according to instructor evaluation of student performance) is about

5 times greater than the likelihood of high mastery when neither First Principles nor ALT

were reported to occur. Possibly even more important is that students were about 26 times

less likely to be rated as low masters of course objectives by their instructors under these

conditions (when students agreed that both First Principles and ALT occurred).

Courses and instructors did differ with respect to student ratings of instructor use of

First Principles. In courses where students were more likely to agree that their instructors

used First Principles of Instruction, students in those courses were also more likely to agree

that they experienced ALT; and their instructors were more likely to independently rate

those students who reported they experienced ALT as high masters of course objectives.

Additionally, a factor analysis of scales on First Principles of Instruction, overall course

quality and student satisfaction resulted in a single factor that could be termed instructional
quality, which is another way of indicating the high degree of the interrelationships among

these scales. One might conclude that if these scales are so highly associated, why bother to

measure use of First Principles of Instruction, when past research has shown that global

indicators of overall course and instructor quality are correlated with student learning

achievement (cf. Cohen 1981; Kulik 2001)? On a typical course evaluation, low scores on

global items or low scores on student satisfaction do not tell instructors anything about
how to improve their teaching in ways that are likely to also improve student mastery of
course objectives. On the other hand, the TALQ scales on the First Principles of Instruction

can be used to identify areas in which teaching and course design can be improved. Future

studies could address the use of TALQ scales as feedback to course instructors. In rede-

signed courses where instructors receive higher ratings according to TALQ scales, student

achievement would be expected to be greater. This is an empirical question for future

research. Positive results would give universities a documented way to improve instruction

and student achievement.

In summary, the findings from the present study are consistent with the 4C/ID model for

instructional design (van Merriënboer and Kirschner 2007), the Theory of Immediate
Awareness (Estep 2003; 2006), and the importance of academic learning time (Kuh et al.
2007; Rangel and Berliner 2007). It is further apparent that many students find much of

what they are expected to learn in high school and college to be irrelevant and not

meaningful (cf. Yazzie-Mintz 2007; Sperber 2001; Kuh et al. 2007). It is therefore not

surprising that many students are not motivated to learn and are consequently not engaged

in course-related tasks as much as they could be. It is further alarming that the large

majority of these students are leaving college who lack proficiency in prose literacy,

document literacy and quantitative literacy (Baer et al. 2006).
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The implications for changing our curriculum from topic-based strategies to task-based

strategies are clear (cf. Merrill et al. 2008). It appears to be vitally important to provide

more opportunities for students to become engaged in authentic tasks and in solving real-

world problems. Incorporating TALQ scales in course evaluations would enable univer-

sities and colleges to focus their assessments on factors that influence student success.
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